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1. Introduction

This master thesisoncludes the study of Computer Science atxhigersity of Leiden. The mentor dis project is
dr. L.P.J.Groenewegen of the Software Engineering and Inform&j@tems (SEISyroup of theDepartment of
Computer Science. Thentraltheme ofthis thesis isprocessnodeling in SOCCA'.

Theacronym SOCCA stander ‘Specifications ofcoordinated an€ooperativeActivities’. SOCCA is aobject-
orientedprocessnodelinglanguagelt has beemleveloped by the Software Engineering and Informadigstems
(SEIS)group of theDepartment of Computer Science of theiversity of Leiden. SOCCA isurrentlybeingrefined
andextended by the SEI§oup.

Alreadythere isexperiencevithin the SEISgroupwith large SOCCAmodels.Certainideas tcaccompliststill larger
SOCCAmodels ardeingcontemplated by the SEfoup.This thesis lookto two of thesadeas andjives apartly
quantitativeassessment dlfieir usefullness in theonstruction overy large SOCCAnodels. Another topic of interest
of the SEISgroup is theuse of a SOCCA model agpeocesslescriptioninstead of theisualtextualdescription.This
thesiswill also lookinto this issue.

Thethree topicsaddressed ithis thesis are :
- investigate theise ofoftenrecurring SOCCACconstructs’ to limit thesize of the model

- investigatdaf the SOCCAmodelinglanguagecanbe scaled up (i.ecan alarger SOCCA moddie
constructedrom indepentlydevelopedsub-models)

- investigate theisefullness of a SOCCA model apracesdescription

The firstquestion wasiandled a$ollows. A very large SOCCA model wateveloped. Theize ofthis model is 29
classes, 86 operations and 1041 dratesitiondiagramsDuring themodelingrecurring tonstructswereidentified,
named andised.Thisresulted in théactthat only 310 stateransitiondiagrams out of the 1041 hadkeexplicitily
shown in the model.

Themodeledprocess is the softwapgocess of the software developmerganization ‘WBU' of theDutch Ministry

of DefenseTwo processes dhis organizatiorweremodeledusing the SOCCMnodelinglanguage. Thesgrocesses
are the ‘Softwar€onfigurationManagement’-process and part of the ‘Software Préjksining’-process. The
SOCCA model of the ‘Softwar€onfigurationManagement’-process ggven inchapter 4. The SOCCA model of the
processfragment ‘writi ng projed management documents’ (i.e. part of the ‘Software Proje&@lanning’-process) igiven
in chapters 5 and 6.

Theidentified SOCCA ¢onstructs’ areliscussed ichapter 3.

To lookinto thequestion of scaleability’ of SOCCA, thenodeling of theprocessfragment ‘writing projed

management documents' wasdone bysplitting theprocess fragmenito four smallemprocesdragments. These smaller
procesdragmentsveremodeledndepently ofeachother. Their SOCCAsub-models ardescribed irchapter 5Then
thesub-models of thedeur smallemprocesdragmentsvereintegratednto one SOCCA model of therocess

fragment ‘writing projed management documents'. This integration isdescribed irchapter 6.

Theintegration ofsub-modelsntroduced the concept of edntrol-object’. Theihtegration’algorithm and the
‘control-object’ concept amescribed irchapter 3.

Lastly theusefullness of a SOCCA model apracessiescription waivestigatedThis wasdone bycheckingif the
SOCCAmodels of the ‘Softwar€onfigurationManagement’-process and the ‘Software Prdjahning’-process
couldbeused as inpubr aprocessaudit. Asaudit method washosen theCapabilityMaturity Model'-assessment.

The CapabilityMaturity Model isdescribedlgriefly) in chapter 2Both chapter 4 (the SOCCA model of the ‘Software
ConfigurationManagement’-process) actiapter 5 (the SOCCA model of part of the ‘Software Prdjéarning’-
process)nclude a CMMassessment checklist. Taetries inthis list arecheckedagainst the SOCCArocess model.
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2. Capability Maturity Model
2.1 Introduction

Toinvestigate theisefullness of a SOCCA model apracesgdescription, grocessaudit isperformedon the
SOCCAmodels of the ‘Softwar€onfigurationManagement’-process and the ‘Software Prdpatning’-process.
Theaudit methodised is theCapabilityMaturity Model'-assessment.

This chaptemjives a brieflescription of theCapabilityMaturity Model’. The CMMassessment checklists are
included inchapter 4 (the SOCCA model of the ‘Softw&enfigurationManagement’-process) astiapter 5 (the
SOCCA model of the ‘Software Projeelanning’-process).

2.2 Description

Informally the total of software development andintenancectivities ofanorganizatiorconstituteits ‘software
process’. Thesactivitiesinclude thetraditionalactivities of the software project lifgyle ‘requirements analysis’,
‘system design’, ‘software design¢ading’, ‘testing’ and maintenance'Theyalsoinclude ‘project management’,
‘configuration management’, ‘softwageality activities’ and butsourcing’.

A more abstraafefinition isgiven in [LON] : ‘A softwareprocess is a set phirtially orderedprocess stepsyith sets
of relatedartifacts,human andomputerizedesourcesprganizationastructures andonstraints, intended froduce
andmaintain therequested softwameliverables’.

Themeasure inwhich anorganizatiorcontrolsits softwareprocess ianindicationfor the ‘maturity’ of the
organization. Amatureorganization is morékely to deliver a softwar@roductaccording to thepecificationspn
time andwithin budget.

The CapabilityMaturity Model (CMM) is aframeworkthatwill help organizations manage amdprovetheir software
process. The CMM wadeveloped by the Software Engineeringtitute (SEI) of the&CarnegieMellon University. The
CMM evolvedfrom aSEl-project tcestablishguidelinesfor theassessment of tleapabilities of softwareontractors
of theAmerican Air Force [HUM].

As such the CMMprovides a set ajenericrulesfor the softwargrocesslt prescribesegularmeasurement of the
softwareprocessAgainst theseneasurements thmplementation of theules isverified. On the basis dahis
feedback the softwangrocessanbebettermanaged ananproved.

Therules andguidelines of the CMM argeneric.Theyform afamework.Organizationganchooseheirown
methods and proceduresdomplywith theserules.

L evels of maturity

The CapabilityMaturity Modeldistinguishedetweerfive levels ofmaturity [CMM] :

- level 1 Initial :

the softwargrocess i€haracterized as ‘ad hoc'’. Ferocesses amefined.Successlepend®onindividual
effort of softwareengineers.Everyorganization starts at level 1)

- level 2,Repeatable

basic project managememiocesses arestablished. Theecessarprocess discipline is iplace to repeat
earliersuccessesn projectswith similar applications.

- level 3,Defined:
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the softwargrocesdor both management and engineeraagvities isdocumentedstandardized and
integratednto astandard softwarprocesdor theorganization. Allprojectsuseanapprovedfailored version
of theorganization’'sstandard softwarprocesdor developing andnaintaining software.

- level 4,Managed

detailedmeasures of the softwapeocess an@roductquality arecollected Both the softwarg@rocess and
products argjuantitativelyunderstood and controlled.

- level 5,0ptimizing:

continuougprocessmprovement inabled byguantitative feedbackom theprocess anérom piloting
innovativeideas and technologies. (Thember oforganization®n this level isvery small)

CONTINUOUSLY OPTIMIZING (5)
IMPROVING
PROCESS

PREDICTABLE MANAGED (4)
PROCESS

STANDARD DEFINED (3)

PROCESS

DISCIPLINED REPEATABLE (2)
PROCESS

INITIAL (1)

figure 2.1 progressng levels of software processmaturity

An organization mugprogressrom onematurity level to theext. Sinceeach level is the foundatidar thefollowing
level isit notpossible toskip’ amaturity level.

Key Process Area

Eachmaturity level isdecomposethto several KeyProces#reas (KPA).An organization must focusn thesereas
to improveits softwareprocess. Keyroces#reasidentify the issuethat musbeaddressed tachieve aertain

maturity level.

Within thefive maturity levels théollowing Key Proces#reas areecognized :
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- level 1,Initial :

- KPA : none

- level 2,Repeatable

- KPA : Requirements Management

- KPA : Software Project Planning

- KPA : Software Projectracking andOversight
- KPA : Software Subcontract Management

- KPA : SoftwareQuality Assurance

- KPA : SoftwareConfiguration Management

- level 3,Defined:

- KPA : OrganizatiorProcess Focus

- KPA : OrganizatiorProces®Pefinition

- KPA : TrainingProgram

- KPA : Integrated Software Management
- KPA : SoftwareProduct Engineering

- KPA : IntergroupCoordination

- KPA : Peer Reviews

- level 4,Managed

- KPA : QuantativeProcess Management
- KPA : SoftwareQuality Management

- level 5,0ptimizing:

- KPA : DefectPrevention
- KPA : Technology Change Management
- KPA : Process Change Management

Forevery KPA ageneraldescription its purpose)will begiven.Fromthis description CMMdistills the morespecific
‘goals’ of each KPA. When the goals of a KByocess Area a@ccomplishen acontinuing basisicrosprojects,an
organizatiorcanbesaid to haveénstitutionalized therocessapabilitycharacterized bthat KPA.When allKPAs of
amaturity level have beesatisfied,anorganizatiorhasreachedhatmaturity level.

This thesis ioncernedvith thematurity level 2 Forthis reason, only thpurpose and goals of ti&As of level 2
aredescribed belowror adescription of thetherKPAs the reader igeferred to [CMM].

- KPA : Requirements Management

thepurpose oRequirements Management isgstablish a commomnderstandingpetween theustomer and
the software project of thmustomer'sequirementshatwill beaddressed by the software project.

This agreemenwith thecustomer is the basier planning (aslescribed in KPA ‘Software Project Planning’)
andmanaging (aslescribed in KPA ‘Software Projettacking andOversight’) of the software project.
Control of therelationshipwith the customerdepend®n following aneffective change contrgirocess (as
described in KPA ‘Softwar€onfiguration Management’).

- Goal 1:
Systenrequirementsllocated to software are controlledestablish a baselirfer software engineering and
managemerntse.

- Goal 2:
Softwareplans,products, andctivities arekept consistenwith thesystenmrequirementsillocated to
software.
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- KPA : Software Project Planning

thepurpose of Software Project Planning iestablistreasonabl@lansfor performing the software
engineering anfbr managing the software project. Thggans are thaeecessary foundatidor managing
the software project (atescribed in the KPA *Software Projélatacking andOversight’).

- Goal 1:
Softwareestimates ardocumentedor use in planning anttacking the software project.

- Goal 2:
Software projecactivities anccommitments arplanned andlocumented.

- Goal 3:
Affectedgroups andndividualsagree taheir commitmentrelated to the software project.

- KPA : Software Projectracking andOversight:

thepurpose of Software Proje€tacking andOversight is teestablish adequatasibility into theactual
progress of a software projestithat managemermfan takecorrective actionsvhen theproject’s
performanceleviatessignificantlyfrom the softwarglans.

- Goal 1:
Actualresults and performance drackedagainst the softwangans.

- Goal 2:
Corrective actions are taken am@naged telosurewhenactualresults and performanceviate
significantlyfrom the softwarelans.

- Goal 3:

Changes to softwarmmitments aragreed to by thaffectedgroups andndividuals. This goal isstrongly
related to the KPA ‘Software Project Planning’ as a change in the softaramitmentgesults in a change
in the planning.)

- KPA : Software Subcontract Management

thepurpose of Software Subcontract Management is to slatified softwaresubcontractors and manage
themeffectively.It combines the concerns Bequirements Management, Software Project Planning and
Software Projectracking andOversightfor basic management contralpngwith necessargoordination of
SoftwareQuality Assurance and Softwaeonfiguration Management, aagpliesthis control to the
subcontractor aappropriate.

-Goal 1:
The primecontractorselectgjualified softwaresubcontractors.

- Goal 2:
The primecontractor and the softwaseibcontractoagree taheircommitment teeachother.

- Goal 3:
The primecontractor and theubcontractomaintainongoing communications.

- Goal 4:

The primecontractor tracks the softwasaebcontractor'sctualresults and performanagainstts
commitments.

- KPA : SoftwareQuality Assurance
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thepurpose of Softwar@uality Assurance is tprovide managememtith appropriatevisibility into the
processeingused by the software project and of greductsbeingbuild. SoftwareQuality Assurance ian
integral part of most software engineering and managepnec¢sses.

- Goal 1:
Softwarequality assurancactivities areplanned.

- Goal 2:
Adherence of softwarproducts andctivities to theapplicablestandards, procedures, areduirements is
verified objectively.

- Goal 3:
Affectedgroups andndividuals areénformed of softwarguality activities andesults.

- Goal 4:

Noncompliance issuglhatcannotberesolvedwithin the software project aedressed by senior
management.

- KPA : SoftwareConfiguration Management

thepurpose of Softwar€onfiguration Management is &stablish andhaintain thantegrity of theproducts
of the software proje¢hroughout theroject’s software life cycle. Softwaf@onfiguration Management is
anintegral part of most software engineering and managepneo¢sses.

-Goal 1:
Softwareconfiguration managemeattivities areplanned.

- Goal 2:
Selected softwar@ork products arédentified, controlled, andvailable.

- Goal 3:
Changes tadentified softwareproducts are controlled.

- Goal 4:
Affectedgroups andndividuals aranformed of the status and content of softwaaselines.

Key Practice

Because the ‘goals’ of a Ké&3rocess Area aill rathergeneral, CMMindicates a way tassesf these goals are met.
CMM describegach KeyProcess Area iterms of the Keyracticeghatcontribute tosatisfying the goals of a KPA.
The KeyPracticeglescribe thénfrastructure andctivitiesthatcontribute most to theffectiveimplementation of a
KPA.

A Key Practicedescribes at thiewest level what’ has tobe done,butnot ‘how’ it shouldbe done.For a orred
fulfill ment of the goad's of the KPA all its Key Pradices have to be satisfied by the software development organizaion.

Key Pradices are organized into five groups (processs). A group (process is cdled ‘common feaures in CMM. Thefive
groups are : * Commitment to perform’, * Ability to perform’, * Activiti es performed’, * Measurement and analysis' and
‘Verifying implementation'.

1. ‘Commitment to perform’ describes the adions an organization must take to ensure that the processis establi shed and
will endure, Typicaly this involves the codifying of organizational pdlicies (in manuals) and senior management
commitment to thispdlicies.

2. ‘Ability to perform’ describes the precondti ons that must existsin an organization to implement the processcorredly.
Typicdly thisinvolves resources, organizaiona structures and training.

3. ‘Activities performed’ describes the roles and procedures necessary to implement the Key ProcessArea Typicdly this
involves establi shing plans and procedures, performing the work, tradking it and taking corredive adions as necessary.
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4. ‘Measurement and analysis describes the need to measure the processand analyzes the measurements. Typicdly this
involves measurements that could be taken to determine the status and eff edivenessof the * Activiti es performed’.

5. “‘Verifying implementation’ describes the steps to ensure that the adiviti es are performed in compliancewith the
processthat has been establi shed. Typicdly thisinvolves reviews and audits by management and software quality
asarance

This thesis izoncernedvith the KPAs ‘SoftwareConfiguration Management’ and ‘Software Project Plannitkgpr.

thisreason only the Kelpractices of thesi€PAs aredescribed belowror adescription of thether KeyPractices the
reader igeferred to [CMM].

- Key Practices ‘Softwar€onfiguration Management (SCM)’

Commitment to perform

1. The projecfollows awritten organizationapolicy for implementing softwareonfiguration management

Ability to perform

A boardhaving theauthorityfor managing th@roject’s softwardaselinegxists

A groupthat isresponsibldor coordinating andmplementing SCMor the projecexists
Adequataesources anflinding areprovidedfor performing the SCMctivities

Members of the SCMroup ardrained in theobjectives, procedures, and methéatsperformingtheir
SCM activities

5. Members of the software engineergigup ardrained toperformtheir SCMactivities

rAPWODNPE

Activiti es performed

A SCM plan ispreparedor each software projeetccording to alocumented procedure

A documented andpproved SCM plan igsed as the badisr performing the SCMuctivities.

A configuration management librasystem iestablished asr@positoryfor the softwardaselines

The softwarevork products tde placedunderconfiguration management adentified

Changeequests androblemreportsfor all configuration items armitiated,recordedreviewed,

approved, anttackedaccording to @locumented procedure.

Changes tdaselines are controllettcording to @ocumented procedure

Productdrom the software baseline library aneated antheir release is controlleatcording to a

documented procedure

8. The status ofonfiguration items isecordedaccording to aocumented procedure

9. Standardeportsdocumenting the SCMctivities and theontents of the software baseline dexeloped
and madewailable taaffectedgroups andndividuals

10. Software baselinaudits areconductedaccording to @ocumented procedure

SUE S A o

No

Measurement and analysis

1. Measurements are made argkd todetermine the status of the SGidtivities

Verifying implementation

1. The SCMactivities arereviewedwith senior managemenn aperiodic basis

2. The SCMactivities araeviewedwith the project managen aperiodic ancevent-driven basis

3. The SCMgroupperiodicallyaudits softwardaselines twerify thatthey conform to thelocumentation
thatdefinesthem

4. The softwarguality assurancgroup reviews andf audits theactivities andvork productsfor SCM and
reports theesults

- Key Practices ‘Software Project Planning (SPP)’

Commitment to perform
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1. A software manager @esignated tberesponsibldor negotiatingcommitments andeveloping the
project’s software development plan
2. The projecfollows awritten organizationapolicy for planning a software project

Ability to perform

1. A documented andpproved statement wfork existsfor the software project

2. Responsibilitiesor developing the software development planasgigned

3. Adequateesources anflinding areprovidedfor planning the software project

4. The software managers, softwargineers, andtherindividualsinvolved in the software project
planning ardrained in the softwarestimating and planning proceduegsplicable taheir areas of
responsibility.

Activiti es performed

1. The software engineerirgroupparticipateon the projecproposal team

2. Software project planning isitiated in theearly stages of, and in paralieith, the overall project
planning.

3. The software engineerirgroupparticipateswvith otheraffectedgroups in the overall project planning
throughout theroject’s life.

4. Software projectcommitments made todividual groupsexternal to therganization areeviewedwith

senior managemeatcording to alocumented procedure.

A software life cyclewith predefined stages afianageablsize isidentified or defined.

Theproject’s software development plardisvelopedaccording to alocumented procedure

The planfor the software project documented

Softwarework productsthat areneeded testablish andnaintain control of the software project are

identified.

9. Estimatedor thesize of the softwarerork product pr change of thsize of softwarevork product) are
derivedaccording to alocumented procedure.

10. Estimatedor the softwargroject’seffort andcosts arelerivedaccording to @ocumented procedure.

11. Estimatedor theproject’scritical computeresources arderivedaccording to alocumented procedure.

12 Theproject’s softwareschedule islerivedaccording to alocumented procedure.

13. The softwargisksassociateavith thecost,resourceschedule, antechnicalaspects of the project are
identified,assessed, arbcumented.

14. Plansfor theproject’s software engineering facilities and suppaots areprepared

15. Software planning data arecorded

© NG

Measurement and analysis

1. Measurements are made arsd todetermine the status of the software planmiogyvities

Verifying implementation

1. Theactivitiesfor software project planning areviewedwith senior managemenn aperiodic basis

2. Theactivitiesfor software project planning areviewedwith the project managem both aperiodic and
event-driven basis

3. The softwarauality assurancgroup reviews andf audits theactivities andvork productsfor software
project planning andeports theesults
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3. SOCCA

3.1 Introduction

SOCCA, Specifications of Coordinated and Cooperative Activities, is a object-oriented process modeling language. It
has been developed by the Software Engineering and Information Systems (SEIS) group of the Department of
Computer Science of the University of Leiden. SOCCA is currently being refined and extended by the SEIS group.

Paragraph 3.2 of this chapter describes the SOCCA methodology. In paragraph 3.3 some basic SOCCA concepts are
aggregated into higher level ‘constructs’ (3.3.1 until 3.3.5). Also in paragraph 3.3 some new ‘constructs’ are
introduced (3.3.6 until 3.3.14). By using these ‘constructs’ in a SOCCA model, the modeling process can be speeded

up.
Paragraph 3.4 describes two methods to construct a ‘view’ on a STD.

During the writing of this thesis, an ‘integration’ algorithm was developed. When using this algorithm SOCCA sub-
models can be integrated into one bigger SOCCA model. The integration algorithm is described in paragraph 3.5.

3.2 Methodology

SOCCA models the static and dynamic aspects of a process and includes the human agents as objects in the model.
SOCCA's focus is primarily on the modeling of the dynamic behavior of the process, including the communication
between the different objects in the model.

The consecutive design steps in SOCCA are :

1. model the static structure
2. model the dynamic behavior
3. model the communication

3.21 Static structure

The static structure is modeled by a class diagram, using the Extended Entity Relationship technique (EER).

It is not unusual to construct four subdiagrams of the class diagram. The first one shows the classes, subclasses and
aggregation associations. The second one shows the general associations, the third one shows the classes with their
operations and attributes and the last one shows the ‘uses’ associations (the import-export diagram).

The first three subdiagrams are equivalent to the class diagrams as constructed by many other Object Oriented design
methodologies. Like for example the ‘Object Modeling Technique’ [RUM] or the ‘Unified Modeling Language’
[UML] or [FOW].

Theimport-export diagram is SOCCA spedfic. This diagram identifieswhich operations areimported by which classes.
Within theimporting classes the importing operations are identified. Thisis dore by the SOCCA spedfic binary
asociaion ‘uses . Thisaswociation hesthe atribute ‘import_list’ that has asitsdomain alist of imported operations
together with the operations that import them. The style guideline for this associationis a solid line with an arrow at one
end. The arow indicates the exporting class

USES

figure 3.1 example : import-export diagram

In the example &ove, some operation(s) of the dassB are importing some operation(s) of the dassA. The spedfication
of the uses-asciationand its ‘import-list’ attributeis :

uses: imported operation imported
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operation_x operation_y

Theimport-export diagram is $rowing the ommunication between the dasses at the highest level andis constructed asa
step towards the @wnstructing of the State Transition Diagrams in the next phase of the design process

3.22 Dynamic behavior

The dynamic behavior is modeled by State Transition Diagrams, SADSD isanondterministic finite
automaton described by the 5-tuple (Q, Z, J, qo, F). Q isthe set of states (nodes), < istheinput alphabet (set of labelson
the transitions), d is the set of transitions (edges), qyis the starting state and F is the set of final states.

The behavior of the objeds of a particular classis modeled by two kindsof STDs, ‘external’ STDsand ‘internal’ STDs.
The external STDs mode the visible behavior of the objeds. Theinternal STDs modd the functionality of the objeds (i.e.
they model the operations of an oljed).

3.2.21 External STD

First an externa STD is constructed. This STD shows the observable behavior of a dass It consists of a set of states (Q)

an oljed of a dasscan bein. It also shows the passhble sequencesin which the exported operations of a dass as siownin

the dassdiagram, can be started. |.e. it shows the possble sequencesin which cdlsto the exported operations are

serviced. The starting-sequences appea asthe mnseautive transitionsin the STD. The transitions are labeled with the

exported operations or are unlabeled. The transitions are the set 8. The exported operations are the input alphabet 2. In

standard SOCCA thereisone external STD per classand every objed of the dass siowsthis behavior. The use of an

STD to model the observable behavior of a class is done also by other Object Oriented design methodologies. Like for
example the use of ‘state charts’ for this purpose in the ‘Object Modeling Technique’ [RUM] or the ‘Unified

Modeling Language’ [UML] or [FOW].

CLASS X

OPERATION_1
OPERATION_2
OPERATION_3

OPERATION_2

OPERATION_1

figure 3.2 example: Externa STD of class x

Example: an oljed of the dass x (seefigure) can service a clito operation_3 oy whenitisin state A. If the objed
arrivesin state A and a cdl has been made to operation_3at some ealier time, the objed can servicethiscdl. The objed
can start operation_3and can transit to state B. If the objed arrivesin state A and nocdl to operation_3 tas been made
yet, the objed must wait in state A until such a cdl is made before it can proceal to state B.

3.2.22 Internal STD

Semndy the behavior of ead operation d a dassis sownin aninternal STD. Thisamourtsto oreinternal STD per
operationin standard SOCCA. Consequently a dasshas as many internal STDs asit has operations. (NB : An oljed can
have moreinternal STDs than the dassit belongsto. Thisis caused by the fad that an ojed can exeaute multiple
instances of the same internal STD concurrently. This phenomenonwill be explained later on.)
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CLASS X

OPERATION_1
OPERATION_2
OPERATION_3

INTERNAL

ACTION OPERATION_1

ENDED

NON- OPERATION_1

OPERATION_1 STARTED
ACT CALL _

OPERATION_1 OPERATION_X

(OF OTHER OR
OWN CLASY

figure 3.3 exampleint-operation_1: Internal STD of operation_10f class x

The name of an internal behavior isthe name of the operation prefixed by ‘int-*. In the state ‘non-operation’ the internal
behavior iswaiting to be started. The transition with label ‘ad-operation reme’ indicates the start of the exeaution d the
STD. Thistransitionis suppcsed to happen when the external STD of the dassmakesits transition labeled with ‘ operation
name’; thiswill be enforced by the communication.

The behavior of an operation can be generaly divided into two kinds of adions. It can cdl operations of other classes (or
of itsown clasg, andit can perform some ‘internal adion'.

The prefix ‘cdl-' to an operation rame ‘X’ means that the internal behavior cdlsthe operation‘x’. Thisoperation‘x’ is
either exported by anather classor exported by itsown class A label withou a prefix means that the behavior exeautes
someinterna adion d its own withou interadion with anather objed.

The meaning of the labelsin SOCCA isthe same & in UML. A transition-label in UML consists of an ‘event’ -part, a
‘condtion’ -part and an ‘ operation' -part. Its g/ntax is ‘ event [condtion]/adion’. A label can be any combination d these
threeparts. The natation d an automatic transadionis ‘- [condtion]/adion’ or ‘[ condtion]/adion’. An automatic
transition takes place* automaticdly’ after the adivity of the state it |eaves, isfinished.

A transition with an event-part, leaving the aurrent state, takes place(fires) when the crrespondng event occurs. If the
event occurs when the arrent state has no ougoing transition labeled with this event, the event is being ignored. If the
transition hes a ondtion-part, then the transadion can ony take placeif the cndtionis stisfied. If the transition hesan
adion-part, then this adionis performed when the transadion takes place

Thelabed ‘ad_operation_21 can beread as‘[ cdl to operation_1 tas been made]/adivate_operation_1 : the transition can
take place(and eventualy will t ake placg if the condtionis stisfied. The adion‘adivate operation_1 is performed
when the transition takes place The label ‘cdl_operation X' can beread as‘-/cdl_operation X’ : the adion
‘cdl_operation_x’ is performed when the transition takes place The label ‘interna_operation’ can beread as*-
/internal_operation’ : the adion ‘interna_operation’ is performed when the transadion takes place

3.23 Communication

Communicéion between oljeds consists of cdli ng exported internal operations of one dassfrom within an internal
operation d anather (or the same) class The cdled operations are the ‘ cdl ees’ and the internal operations performing the
cdl arethe‘cdlers’. The cdlersandthe cdlees can be seen asthreads of their respedive objeds.

This communication between objects is modeled using concepts of the ‘Paradigm’-formalism. The Paradigm-
formalism is used to describe parallel phenomena in general. A detailed description of this formalism can be found in
[GRO]. Of the Paradigm concepts that are incorporated in SOCCA, that of the ‘manager’ process (described by an
STD) and ‘employee’ process (also described by an STD) are described below. Employees are processes that
communicate which each other and a manager is a process that synchronizes the communication between these
employees.

In using the Paradigm-formalism all behavior STD’s, internal and external, are seen as parallel processes.
Conceptually this means that each internal and external STD is presumed to execute on its own dedicated processor.
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3.2.31 Manager & Employee STD

Applying these concepts in a structured way to SOCCA, the external STD of a class becomes the manager STD of
that class and the internal STD’s become employee STD's.

o=

figure 3.4 example: Manager STD of class x isthe same as external STD of class x

INTERNAL

ACTION OPERATION_1

ENDED

NON- OPERATION_1

OPERATION_1 STARTED
ACT CALL _

OPERATION_1 OPERATION_X

(OF OTHER OR
OWN CLASY

figure 3.5 example: EmployeeSTD of operation_1listhe same asinterna STD of operation_1

The manager STD synchronizes every two of its employees who reed to communicate with ead ather (i.e. every cdler-
cdleepair). The manager STD does this by all owing these two employees only to exeaute spedfic parts of their internal
behavior STD at any onetime. When at the end d this partial exeaution the two employees read their respedive
‘synchronizaion pants' the ommmunicaion (cdl) takes places. Theredter the manager STD al ows bath employeesto
proceal with the exeaution d the next part of their interna behavior STD.

3.2.32 Subprocess & Trap

These partia internal STDs which the manager prescribesto its employees are cdled ‘ subprocesss . Such apartial STD is
atemporary behavior restriction d that STD. A subprocessis deaibed by at 3-tuple (Q', 2', 8'). Q' isasubset of theset Q
of the totd internal behavior STD. X’ isasubset of the set > of thetotd interna STD. &' isasubset of set 6 of the total
internal STD.

NON- OPERATION_1

OPERATION_1 STARTED
ACT CALL _

OPERATION_1 OPERATION_X

(OF OTHER OR
OWN CLASY

figure 3.6 example: SubprocessS1 of employeeSTD of operation_1
The synchronization pantsare cdled ‘traps’ . A trap isasubset of the set of states Q' of asubprocess The statesin atrap
may not have trangitions to states outside the trap. Once an employee atersatrap in asubprocess it can nd leaveit as

long asthis subprocessremains the arrent behavior restriction.

TRAP

NON-
OPERATION_1

OPERATION_1
STARTED

CALL _
OPERATION|X

ACT_
OPERATION_1

(OF OTHER @R
OWN CLASY

figure 3.7 example: Trap in subprocessS1 of employeeSTD of operation_1
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Manager prescribes sibprocesses

The manager STD prescribesin its gates the subprocesses for all of its employees. The enployees can orly exeaute their
currently prescribed subprocess |.e they can orly exeaute apart of their total behavior. The manager can make the
transitionto ancther state, where it prescribes other subprocesses, when the relevant employees have dl entered their
relevant traps. The employees then can exeaute the next part of their behavior, i.e their next subprocess The states of the
manager STD show the names of the prescribed subprocesses and the transiti ons are |abel ed with the names of the traps
which the amployees have to enter to cause the transitions to happen. So the traps are the @ndtions for the manager
transitions.

TRAP-1

figure 3.8 example: manager STD prescibing subprocesss to its employee

The states in the trap of one subprocessmust also be in the next subprocessfor the switching from one subprocessto the

next to work.
TRAP-1

...... ,‘

figure 3.9 example : employeein prescribed subprocessS1

‘ ..... "

figure 3.10 example : employeein next prescribed subprocessS2

The number of employees that amanager STD of a dassmanages, varies. If every exported operationiscdled by a
different cdler, it istwo times the number of exported operations. It can be more if there ae operations that are being
cdled by morethan ore cdler. It can belessof some cdler cdls more than ore exported operation.

An employeeSTD can have one or more managers. If an internal STD does nat cdl any operationsit has only one
manager, namely the manager STD of itsown class If an internal STD performs one or more cdl's, the number of
managers it has equals the number of diff erent classes the cdl ed operations belong to pus one (the manager of itsown
class.

3.2.3.3 Intersection of subprocesses

When an employees has more than ore manager it has more than ore subprocessprescribed to it at any paint in time. The
adua subprocess(adud behavior restriction) the enployeeis exeadting is constructed by taking theintersedion o al its
prescribed subprocesses.

The trap(s) of the adual subprocessare mnstructed as foll ows. Suppase the number of prescribed subprocesssisn.
Determine every passhle aombination d n traps, where every trap in the combination belongs to a diff erent subprocess
Thetrivid traps of the subprocesses are dso taken into acmurt in this process Thetrivia trap of asubprocessisthe trap
wich encompasses dl states of that subprocess Then take for every combination that was foundthe intersedion d the
trapsin that combination. The intersedion results are the traps of the ad¢ua subprocess

The @nstruction d the adual subprocessand itstrapsisill ustrated by the next example.
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T-1

figure 3.11 example: prescribed subprocessS2 by manager 1

T-3

figure 3.12 example : prescribed subprocessS4 by manager 2

T-5

figure 3.13 example: acual behavior restriction and traps

Example:

Prescribed subprocessS2 consists of the states A, B, C and D andthe transitions b, ¢ and d It hasthe traps T-1 (trivial
trap) and T-2. Trap T-1 consists of the states A, B, C and D. Trap T-2 consists of the state A.

Prescribed subprocess$4 consists of the states B, C, D and E and the transitions b, ¢, e andf. It hasthe traps T-3 (trivia
trap) and T-4. Trap T-3 consists of the states B, C, D and E. Trap T-4 consists of the state D.

The states of the adua subprocess(adua behavior restriction) are found ly taking the intersedion d the states of
subprocessS2 and the states of subprocess4. This resultsin the states B, C and D ({A,B,C,D} n{B,C,D,E}).

The transitions of the adua subprocessare found ly taking the intersedion d the transitions of subprocessS2 and the
transitions of subprocess4. Thisresultsin thetransitionsb andc ({b,c,d} n{b,c,ef}).

The traps of the adua subprocessarefound ty first determining al possble wmbinations of traps from S2 and $4. This
yieldsthe mmbinations{T-1,T-3}, { T-1,T-4}, {T-2,T-3} and{T-2,T-4}. Secondy the intersedion d the traps of eat
combination is determined.

For T-1 n T-3thisresultsin T-5. T-1 hasthe states { A,B,C,D} . T-3 hasthe states { B,C,D,E} . Theintersedion d the
states of both traps resultsin { B,C,D} . So theresult isthe trap T-5, thetrivia trap o the adua subprocess
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For T-1 n T-4 thisresultsin T-4. T-1 hesthe states { A,B,C,D} . T-4 hasthe state { D} . Theintersedion d the states of
bath trapsresultsin { D} . So the result isthe trap T-4.

T-2 n T-3 daesnat produce atrap. T-2 hasthe state { A}. T-3 hasthe states{B,C,D,E}. Theintersedion d the states of
both traps resultsin the empty set.

T-2 n T-4 deesnot produce atrap. T-2 hasthe state { A}. T-4 hasthe state { D} . Theintersedion d the states of bath
traps resultsin the empty set.

So the traps of the atual subprocessare T-4 and T-5.

3.3 Constructs

In SOCCA there ae a cetain number of often reaurring combinations of syntadicd elements. These ae cdled
‘constructs'. In a SOCCA mode these mnstructs can either be modeled explicitly or alternatively they can be used ona
higher aggregation level (withou showing the underlying detail s) or they can simply be only referred to.

3.3.1 Activate-construct

The adivate-construct describes the starting of an internal behavior STD by its manager STD. If the internal operationis
cdled by ancther operation, then the ad-construct is part of the cdler_cdleeconstruct. In case of autonamous behavior
(noexternd cdler) the ad-construct is used ‘ stand-alone’. The ad-construct only coversthe cdlee The cdl er behavior
(e.9. whether the cdl er procealsright after the cdl or waitsfor the result of theinternal operation) is dedt with in the
cdler_cdleeconstruct description.

Initialy the manager isinits date ‘ neutra’. Here it prescribes the subprocess Sl for its interna employee

figure 3.14 example : ad-construct, manager STD

OPERATION
EXECUTES

OPERATION
ENDED

OPERATION OPERATION

NOT ACTIVE ACT ACTIVATED

OPERATION

figure 3.15 example : ad-construct, employeeSTD

OPERATION
EXECUTES

OPERATION }.....evvvedr eeeeennns »| OPERATION
ACTIVATED ENDED

OPERATION
NOT ACTIVE

figure 3.16 example : ad-construct, subprocessSl of internal employee

When the employeehas entered trap T-1 (isinadive, ready to be cdled) and the operationiscdled (i.e. the cdler STD has
entered atrap, say T-x, expressng this cdl), the manager can make the transition to its next state. In this gateit prescribes
the subprocessS2 for itsinterna employee
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T-2(BIG TRAP)

OPERATION OPERATION OPERATION

NOT ACTIVE ACTIVATED ENDED
ACT_
OPERATION

figure 3.17 example : ad-construct, subprocessS2 of internal employee big trap

The employeenow can (and will) make the transition‘ad_operation’, i.e. it starts exeauting. When the enployeenow
entersthe trap T-2 (and also after the cdl er has entered some relevant trap, say T-y), the manager can make the transition
bad toitsinitia state. In general it arrives there before the internal STD has finished exeauting. In theinitia state the
manager prescribes again the subprocessSl for itsinternal employee The manager is ready to service anew cdl to the
internal operation (and aso cdlsto its other interna operations).

If the cdled operation must perform (part of) its adions before ay other internal operation may be started, the transition
of the manager bad to theinitial state must be delayed urtil these adions are performed. Thisis dore by chocsing the trap
T-2 acordingly small er (excluding the adions which must be performed).

T-2(SMALL TRAP)

OPERATION
EXECUTES

OPERATION OPERATION OPERATION

NOT ACTIVE ACTIVATED
ACT_
OPERATION

ENDED

figure 3.18 example : ad-construct, subprocessS2 of internal employee small trap

When the trap T-2 is chosen smaller in subprocess S2, the subprocess S1 changes accordingly to reflect this. It has as
its states only the state ‘operation non active’ plus the states that are in trap T-2 of the subprocess S2. In the event that
the trap T-2 only encompasses the state ‘operation ended’, the matching subprocess S1 is shown in the next figure.

OPERATION
NOT ACTIVE

OPERATION
ENDED

figure 3.19 example : ad-construct, subprocessSl of internal employee matching S2 with small trap

3.32 Caller_Callee-construct

The cdler_cdl eeconstruct describes the cdli ng medhanism. The cdl eepart is the starting of the cdled operationandis
described by the ad-construct. The cdler part introduces two subprocesses and two trapsin the cdli ng employee

figure 3.20 example: cdler_cdleeconstruct, manager STD

The manager prescribesinitially subprocessS3 for the cdli ng employee it iswaiting for the cdl. When the cdler entersits
trap T-3, i.e. exeautesthe cdl (andthe cdleeisrealy initstrap T-x) the manager can make the transition to the next state.
Hereit prescribes $4 for the cdl er, thereby al owing it to proceed in its next subprocess This has the dfed that the cdler
does nat wait for the result of the cdled operation but proceals right away after the manager has darted the cdled
operation.
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CALL_
oP.1 OPERATION OPERATION
acT_ ASKED ASKED
oP.1

figure 3.21 example: cdler_cdleeconstruct, cdler subprocessS3
T-4

OPERATION
ASKED

figure 3.22 example: cdler_cdleeconstruct, cdler subprocessS4

Thetrap T-4 in the cdler is chasen as big as posshble to make the mommunication as asynchronous as possble. Also the
trap T-3 can chaosen higger than ore state, so asto al ow more aynchronism before (and duing) the exeaution d the
cdled operation.

Animportant variant of the cdler_cdleeconstruct isthe cae when the cdler hasto wait for the return of aresult of the
cdlee This*cdler waits -construct can be modeled in two ways. These ae cdled 1° and Z variant of the * cdl er waits-
construct.

The cdl er waits-construct as described hereisthe 1° variant of the cdl er waits-construct. The 2° variant of the cdler waits-
construct is described in the paragraph ‘waiting_cdler_proceal-construct’ of this chapter.

Inthe cae of the 1° variant of the cdl er waits-construct, the manager and the traps of the cdlee ae alittle more
compli cated then those of the normal cdler_cdleeconstruct (‘norma’ means that the cdl er does not wait).

. T-3Y . /\ T-ly oy
[SE ( (Sla 2, 2,3
& )
A -
P\ (NEUTRAL) /<
™ (\_/) h e

OPERATION
NOT ACTIVE

OPERATION
ENDED

figure 3.24 example: cdler_cdleecongtruct, cdleesubprocessS1

OPERATION OPERATION OPERATION
NOT ACTIVE ACTIVATED ENDED

figure 3.25 example: cdler_cdleecongtruct, cdleesubprocessS2
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Inits neutral state the manager prescribesinitially subprocessS1 for the cdlee ad S3 for the cdler. When the cdler enters
itstrap T-3, i.e. exeautesthe cdl (andthe cdleeisrealy in itstrap T-1) the manager can make the transitionto the state A.
Hereit prescribes S2 for the cdlee and S3 for the cdler (i.ethe cdler staysin subprocessS3). When the cdl eehas entered
trap T-2athe manager can transit badk to its neutral state. Now it prescribes S2 (instead of S1) for the cdlee ad S3 for the
cdler. If the cdleehasfinished itsadion, i.eit has entered trap T2-b, the manager can transit to state B. Here it prescribes
Sl for the cdlee ad S4 for the cdler (i.e. the cdler isalowed to proceead). When the cdl er enters T-4, the manager can
transit badk to its neutral state. Here it prescribes S1 again for the cdlee

So the manager prescibesin its neutral state d@ther S1 or S2 for the cdl eg depending onwhich state it wasin before

entering its neutral state.

The ad-construct andthe cdler_cdleeconstruct can be used in dff erent combinations. The trap sizes of the cdler andthe
cdlee ae dhosen to suit the processthat is modeled. Also the choiceof the ‘cdler wait’-variant or the * cdl er does not
wait’ -variant depends onthe adual process

3.33 Only internal action

When aninternal STD cdlsno aher operation duing its exeautionit ismodeled by the ‘only-internal_adion' -construct.
Theonly_interna_adion-construct STD is ageneric STD, with the states ‘ operation nd adive', ‘operation asked’ and
‘operationended’ and the transition labels‘ad_operation’ and ‘exeaute interna adion’. When this construct is used
during acual modeling, the generic STD is shown in combination with atable that spedfies the operation rames and the

internal adionsthat they perform.

OPERATION
NOT ACTIVE

OPERATION

ACT,

OPERATION

CH_ST_TO_SCB
CH_ST_TO_CCB
CH_ST_TO_REJECTED

OPERATION OPERATION
ASKED EXECUTE ENDED
INTERNAL
ACTION

INTERNAL ACTION

UPDATE STATUSATTRIBUTE TO SCB
UPDATE STATUSATTRIBUTE TO CCB
UPDATE STATUSATTRIBUTE TO REJECTED

figure 3.26 only_internal_adion-construct : generic STD with specifying table

The subprocesses andtrapsin the only_interna_adion-construct are acording to the normal ad-construct. When the
internal adion updites an attribute then the internal adion hesto be finished before the operation may be cdled again
thereby guaranteang the crred sequential updeting of this attribute. Thisforces asmall trap in the secndsubprocess

OPERATION
NOT ACTIVE

figure 3.27 only_internal_adion-construct : subprocessSX

OPERATION
NOT ACTIVE

ACT_
OPERATIO

OPERATION OPERATION
ASKED EXECUTE ENDED
INTERNAL
ACTION

OPERATION OPERATION
ASKED EXECUTE ENDED

INTERNAL
ACTION

figure 3.28 only_internal_adion-construct : subprocessSY, largetrap
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OPERATION OPERATION OPERATION

NOT ACTIVE ASKED EXECUTE ENDED

ACT.
= INTERNAL
OPERATION ACTION

figure 3.29 only_internal_adion_construct : subprocessSZ, small trap

3.34 No-operation (nop)

When an operation hes only an internal adionwhich performs nofunction, the operationis cdled a‘ no-operation’ (nop).

o

OPERATION OPERATION

NOT ACTIVE |~ acT ASKED NOP
OPERATION (no-operation)

figure 3.30 no-operation : internal STD

The sole purpose of such an operationisto enable the @rrespondng transition d the external STD within the existing
SOCCA framework.

3.35 Autonomous behavior

When an internal behavior of a dassisinitiated by the objed itself instead of being cdled from the outside, thisiscdled
‘autonamous behavior’ by the dass Thiscan beinterpreted as a spedal case of the cdler_cdleeconstruct. The internal
STD is garted with only the cdl eepart of the cdler_cdleeconstruct (this being the ad-construct). The cdler part of the
cdler_cdleeconstruct is smply left out.

3.3.6 Consolidated Prescribed Subprocesses & Traps Logical Formula

The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps.

When modeling alarger process the cnvention to show all the prescribed subprocesses and all thetrgpsin the adual
figure of the manager STD can nolonger be followed. The reasonisthat thereis smply nat enowgh spacein the figure.
Therefore ashorthand ndationis used. The states of the manager STD are provided with the text CPSL, CPS2 etc. The
transitions of the manager STD get thelabels TLFL, TLF2 etc.

The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD standsfor * Cdll er(s)-Callee andisthe set of subprocesses prescribed for a cetain caler-cdlee ombination.
The notation TLF-x stands for ‘ Traps Logicd Formula and describes the mmbination d traps that enables the transition.

The CPS5, CCs, and TLFs are then defined in the text foll owing the figure of the manager STD.

This idea can be taken one step further. Since the manager STD is always equal to the external STD, there is no need
to make a separate figure of the manager STD. The external STD now ‘doubles’ as the manager STD.

The CPSK’ s now get the same name & the state for which they arevalid. E.g. if ‘disc_starting_pr_court_two_plese
ended’ isthe name of astatein some externa STD, it will be dso the name of the CPSfor that state in the manager STD.
The TLF-X swill get the same name & the operationthat is darted when the transitionistaken. E.g. if
‘pr_court_two_phese_ended’ isthe name of the operationthat is darted (indicated in the external STD), it isalso the
name of the TLF that is guarding the transitionin the manager STD. Transitions with noTLF (with no ramein the
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externa STD) are automatic transitions (unlessotherwise indicated in the TLF-definiti ons). Traps that are not mentioned
inthe TLFaredorit cares.

The name of CCx’swill i nclude the full names of the cdl er and cdl eeoperations sparated by atilde (~) charader. E.g.
the CC of the cdler operation‘cu_projed_life cycle’ andthe cdlee'pr_projed_life _cycle’ will be named
‘cu_projed_life_cycle~pr_projed_life_cycle'.

3.37 Subprocess and Trap-naming conventions

Subprocesses and traps will be given as much of their full name ais necessary to avoid ambiguity. Thisfull nameis
constructed with the ‘ dat’ -notation.

E.g. ‘cu_projed_life_cycleS1' is subprocessS1 of the operation ‘cu_projed_life_cycl€ . If there ae more subprocesses
with the same name prescribed to an operation, the manager prescribing eat subprocesswill be alded. E.g.
‘cu_projed_life_cycleS1_wrt_projed’. Thisisthe subprocessS1 with resped to (wrt, prescribed by) the manager of the
class‘ projed’. In the same way the naming of thetrapsishanded. E.g. ‘cu_projed_life cycleS1.T1 wrt_projed’ isthe
trap T-1 prescribed by the ‘projed’ manager STD in the subprocessS1 (whichisaso prescribed by the ‘ projed’ manager
STD) of the operation‘cu_projed_life_cycle'. If the dassof an operationisnat clea, the dasswill be prefixed to the
operation reme. E.g. ‘ customer.cu_projed_ life_cycle’ isthe operation ‘cu_start_projed_life_cycle' of the dass
‘customer’.

3.3.8 Multiplicity of concurrent STDs

Ead classhas one ecterna STD and ore or more internal STDs. The external STD describes the sequencein which the
operations of the dasscan be started. The internal STDs describe the behavior of the operations of the dass These
externa andinternal STDsareon ‘class-level. They are ‘templates’ that are used by the objeds of that class

An oljed has an externa STD (equivalent to the dassexternal STD) andinternal STDs (equivalent to the dassinternal
STDs). These external andinternal STDs are on‘objed’-level.

As already mentioned in the paragraph ‘communication’ of this chapter, all behavior STD’s, internal and external, are
seen as parallel processes. Conceptually this means that each internal and external STD (on the ‘object’-level) is
presumed to execute on its own dedicated processor.

When an oljed is creaed, its external STD starts exeauting. When a cdl to an operation d an oljed is srviced (by the
externa STD), the gpropriateinterna STD starts exeauting.

Itispossblefor an ohjed to have multi ple instances of the sameinterna STD exeauting concurrently. It isalso passble
for an oljed to have multi ple instances of its external STD exeauting concurrently.

3.3.81 Internal STDs

When aninternal STD is exeauting, and ancther cdl (of the operation it represents) is abou to be serviced (by the externa
STD) then there aetwo passhiliti es. What happens depends on the * multi pli city of concurrent exeauting STD instances
of that internal STD.

a. The ‘multi pli city of concurrent exeauting STD instances’ iszero o one. In thiscase the cdl isnat serviced.
It will only be serviced when the aurrent instanceof the internal STD finishes its exeadtion.

b. The ‘ multi pli city of concurrent exeauting STD instances’ iszero or more. In this casethe cdl is srviced.
Ancther instance of theinternal STD starts exeauting. Thisinstancewill exeaute concurrently with the first
instance

The ‘multi pli city of concurrent exeauting STD instances’ isindicaed in the ‘nonadive’ state of theinternal STD. A

multi pli city of zero ar moreisindicated by solid circleinside the nonadive state. A multiplicity of zero or oneisindicated
by hdlow circle inside the non-adive state. The multi pli city can also be adefinite number. E.g. there can be & most 5
instances exeauting concurrently. In this case the number (5) isindicated next to the solid circle in the non-adive state.
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The default multi pli city of aninternal STD iszero or more. Aninternal STD with nomulti plicity indicaionin its garting
state has this default multipli city.

ON- AM_REQUEST_ MB_REQUEST_

AM_REQUEST_ PROPOSAL_(X) DECISION

PROPOSAL_(X) | ACT_ ASKED CALL_ ASKED
AM_REQUEST _ MB_REQUEST_

PROPOSAL_(X) DECISION_(X)

figure 3.31 example: internal STD, multiplicity of concurrency ‘zero ar on€

@
NON- AM_REQUEST_ MB_REQUEST _
AM_REQUEST_ PROPOSAL _(X) DECISION
PROPOSAL _(X) | ACT_ ASKED CALL_ ASKED

MB_REQUEST_

AM_REQUEST
-REQ < DECISION_(X)

PROPOSAL_(X)

figure 3.32 example: internal STD, multiplicity of concurrency ‘zero a more

3.3.82 External STDs

Normally only oneinstanceof an external STD will be exeauting. Thisisindicaed by the hdlow littl e drcle in the start
state of the external STD. Sincethe multiplicity of zero or oneisthe default multipli city of an externa STD, the hadlow
circle-indicationis normally nat shown in an external STD. If the multi pli city of concurrency iszero or more, asolid littl e
circleis shown in the start state of the external STD.

The rulefor concurrently exeauting external STDsis asfollows. If noinstanceof the externa STD is currently exeauting,
and the operation labeling the (8) trangition leaving the start stateis cdl ed, the external STD starts exeadting (and it starts
the cdled operation). If thereis currently exeauting an instance of the external STD and the operation labeling the (a)
transition leaving the start stateis cdled, two pcssbliti es exist.

a. The*multi plicity of concurrent exeauting STD instances’ iszero o ore. In this case nothing will happen.

b. The ‘ multi pli city of concurrent exeauting STD instances’ iszero or more. In this case another instance of

the external STD starts exeauting (and the cdled operationis garted (if passble)). Thisinstancewill exeate
concurrently with thefirst instance Both external STDs are valid for the objed at the sametime.

CU_QUERY_REQUIREMENT_(X)

CU_AGREE_PROJ_MAN_DOC_(X)

figure 3.33 example : external STD, multiplicity of concurrency ‘zero o more

3.39 Simultaneous_call-construct

It ispossble to model one-to-many communicaionin SOCCA by introdwcing the ‘ simultaneous_cdl’-construct. The
prefix for the transition label in theinternal STD is*sim_". Thisindicates the simultaneous cdli ng of the operation
‘operation’ of x ohjeds of the same dass(or of diff erent classs).
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ACT_ SIM_CALL _
OPERATION OPERATION_B

figure 3.34 simultaneous cdl : internal STD of an operation that placesasim_cdl

The functioning of asim_cdl will be explained in an example. In the example the internal operation d the @ovefigure
placessasim_cdl. Thesim_cdl will beto the operation ‘operation_b of threeother objeds. These objeds are of the same
classand have the objed-identification ‘obj9’, ‘obj21" and‘obj137.

First theinternal operation d the cdler is $hown with an *exploded’ view of the states ‘B’ and“C'.

SELECTOR

\ ®
TN A

e

CALL ALL
OPERATIONS
OF COMBINATION 1

COMB1
TOBE CALLED

(83)

CALL ALL
OPERATIONS

OF COMBINATION 2
| OF COMBINATIONZ,,

CALL ALL
OPERATIONS

TOBE CALLED OF COMBINATION 3

Y

A TRANSITION FOR EVERY POSSIBLE

COMBINATION OF CALLEES ALL POSSBLE COMBINATION OF CALLEES

figure 3.35 smultaneous cdl : internal STD of an operation that placesasim_cdl (exploded view)

The state ‘B’ hasthe sub-states‘B1’, ‘B2’ (the‘seledor’ state) and ‘B3’ urtil ‘Bn’ (‘combinationx to be cdled’ -states).
There ae amany ‘combination x to be cdled’ -states as there ae possble cmmbinations of cdls.

The state‘ C' hasthe sub-states*C3' until ‘Cn’ (* combination x asked’ -states). There ae & many ‘ combination x asked' -
states as there ae poassble ombinations of cdls.

When theinternal STD arrivesin state‘B1’ it transits to state ‘B2’ the seledor state. Here it determines which
combination d cdlsit hasto perform. It then goesto either ‘B3’ or ‘B4’ or .. or ‘Bn’ acarding to the mmbinationto be
cdled. From thereit transits to the crrespondng ‘C3' urtil ‘Cn’ state. When it makes the transitionit cdlsall the
operationsin the combination.

In thisexampleit isasuumed that ‘ combination 3 consists of ‘09, ‘obj21 and ‘o137 . Soin the examplethe interna
STD of the cdl er goes from the selector state to the ‘B3’ state. It then makes the transition to the ‘ C3' state. While making
thetransitionit cdls‘obj9.operation_B and ‘obj21.operation_B and‘olj137.operation_B.

Because of the fad that theinternal STD of the cdler can cdl the operation‘ operation_B of al passble objedsthat
export that ‘operation_B, the internal STD of the cdler is an employeeof al the manager STDs of the exporting objeds.
All these manager STDs prescribe subprocesses to the internal STD of the cdler. The adual subprocessof the internal
STD of the cdler is(at any paint in time) the intersedion d all these prescribed subprocesses.
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On ahigher level thisresultsin the ‘norma’ cdler subprocesses S3 and 4 o the cdler_cdleeconstruct. Also the
‘normal’ traps T-3 and T-4 are the result of the intersedion.

ACT_ SIM_CALL _
OPERATION OPERATION,

figure 3.36 smultaneous cdl : ‘normal’ subprocessS3 and trap T-3 for the cal er operation

figure 3.37 smultaneous _cdl : ‘normal’ subprocessS4 andtrap T-4 for the cal er operation

To seethat thisisindee the cae, the subprocesses S3 and 4 will be looked at with the states ‘B’ and‘ C’ in an exploded
view. The subprocesses prescibed by the manager STD of ‘021" will belooked at in detail . It was assumed that ‘ obj21
was part of combination 3 It is further assumed that ‘obj21is part of combination 1 Also it isassumed that ‘obj21,
‘obj9" and ‘o137 are nat part of combination 2 The other passble cmbinations (4 urtil n) are not part of the example.

When the sim_cdl has nat yet been made, then the manager STD of objed x prescribes the subprocessS3_wrt_oljx.
Inthis subprocessS3_wrt_okjx some of the states ‘ combination asked’ are traps. Namely predsely those states
‘combination asked’ for which ‘objx’ is part of that combination.

The subprocessS3_wrt_olj21 prescribed by the manager STD of ‘obj21', which is part of combination 1and combination
3, is hownin the next figure. It hastwo traps T-3_combl1_wrt_ok21and T-3_comb3_wrt_okj21.

T-3 COMBL_WRT_OBJ21

SELECTOR

(®2) CALL ALL
OPERATIONS
OF COMBINATION

N

e

COMB1
TOBECALLED

(83)

CALL ALL
OPERATIONS
OF COMBINATION 2

COMB 2
TOBE CALLED

Y

(B4)

T-3 COMB3_ WRT_OBJ21

CALL ALL
OPERATIONS
OF COMBINATION

COMB3
TOBECALLED

(85)

A TRANSITION FOR EVERY POSSIBLE
COMBINATION OF CALLEES

ALL POSSBLE COMBINATION OF CALLEES

figure 3.38 smultaneous cdl : prescribed subprocessS3_wrt_obj21
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Thesim_cdl inthisexampleisasim_cdl to ‘obj9’, ‘obj21" and ‘0137 . That isto say combination 3 After this
sim_cdl has been made, and after obj21 hes serviced it, the manager STD of obj21 will prescribe S4_wrt_olj21.

The manager STD of obj21 knowsthat thesim_cdl wasfor combination 3 becaise the cdler STD has entered the trap T-
3_comb3 wrt_oh21 The subprocessSA_wrt_oklj21 that the manager STD of obj21 naw prescribes contains the state
‘comb3asked’ (‘C3') plusthestates‘A’, ‘B1’ urtil ‘Bn’. It hasthetrap T4_wrt_olj21, which containsthe states ‘A’ ‘B1’
urtil ‘Bn’.

N.B. if the cdler would have entered ‘' T-3_comb1_wrt_ok21 (if it madethesim_cdl to combination 1), then the manager
STD of obj21 would have prescribed another S4_wrt_olj21. Namely instead of the state ‘ comb3 asked’ it would contain
the state ‘ comb1 asked'.

The next figure shows the prescibed subprocessS4_wrt_okj21 when thesim_cdl has been made to combination 3

SELECTOR

(82)

COMB 1
TOBECALLED

COMB 2
TOBECALLED

(B4)

COMB 3 COMB 3
TOBE CALLED ASKED

(B5) (C5)

[OMBINATION OF CALLEES

figure 3.39 smultaneous cdl : prescribed subprocessS4_wrt_obj21 after ssim_cdl to combination 3

Now the prescribed subprocesses by the manager of one objed (0hj21) are known, the result of theintersecion o all the
prescribed subprocesscan be shown.

Going badk to the paint in the example where the sim_cdl has not been placal. The manager STD of obj21 rescribes
S3_wrt_oh21. All other manager STD (of al other objeds) also prescribe an equivalent subprocessS4 wrt_okbjx. When
theintersedion d all these subprocesesistaken, the atual subprocessas shown in the figure below is the result. All the
states ‘ combination x asked’ are now traps. Thesim_cal can take place
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T-3 COMBL

SELECTOR

®2 CALL ALL

OPERATIONS

COMB 1 OF COMBINATION
TO BE CALLED

N

e

(83)

T-3 COMB2

CALL ALL
COMB 2 OPERATIONS
TOBE CALLED OF COMBINATION

Y

(84)

T-3 COMB3

CALL ALL
OPERATIONS
OF COMBINATION

COMB 3
TOBE CALLED

Y

(85)

A TRANSITION FOR EVERY POSSBLE
COMBINATION OF CALL EES

ALL POSSIBLE COMBINATION OF CALLEES

figure 3.40 smultaneous _cdl : adual subprocessS3

On ahigher level thisadua subprocessS3isindeed the ‘normal’ cdler subprocessS3 o the cdler_cdleeconstruct. The
traps T-3_combl urtil T-3_combn are, onahigher level, the ‘normd’ trap T-3 of the cdler S3 subprocess

Now thesim_cdl takes place Thesim_cdl in thisexampleisasim_cdl to ‘o9, ‘obj21 and‘0hj137. That isto say
combination 3 The threemanagers STD (of ‘0h9’, ‘o021 and‘okj137) will not read all at the sametime. For the
exampleit isassumed that the manger STD of obj21 readsfirst. It will prescribed S4_wrt_okj21. The other two managers
still prescribe S3_wrt_okbj9 and S3_wrt_olj137. All other manager STD, of objeds nat in combination 3 will till
prescribe their S3_wrt_ohix.

The adual subprocessof the cdler internal STD is again the result of theintersedion d al these prescribed subprocesses.
It is saown in the next figure.
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COMB 2
TOBECALLED

(B4
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THE_OTHER_
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COMB 3
TOBECALLED

(B5)

OMBINATION OF CALLEES
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figure 3.41 smultaneous _cdl : intermediate adual subprocess after manager of obj21 hesreaded

The adual subprocessisan ‘intermediate’ one. The manager STD of obj21 prescribes S4_wrt_olj21, so trap T-

4 wrt_ohj21lisinthe adual subprocess The managers of obj9 and o137 till prescribe S3_wrt_olj9 and
S3_wrt_okj137, so trap T-3_comb3_wrt_cther_oljeds _in_comb3 isasoin the atua subprocess Theinternal STD of
the cdler hasplaced thesim_cdl. It isin the state ‘comb3 asked'. It can nd leave this tate (yet). It has to wait until the
managers of o9 and 0lj137 rave serviced thesim_cdl also.

Thisintermediate adual subprocessisvalid urtil bath the manager of o9 and o obj137 ave serviced thesim _cdl and
have prescribed S4_wrt_olj9 and S4_wrt_olj137.

When this has happened, the intersedion d the then prescribed subprocesses will result in anew adual subprocess This
(new) adud subprocessis $rawn in the next figure.

SELECTOR
(82

COMB 1
TOBECALLED

(83

COMB 2
TOBECALLED

(B4)

COMB 3 COMB 3
TOBECALLED ASKED

(B5) (C5)

[OMBINATION OF CALLEES

figure 3.42 smultaneous _cdl : adua subprocess4

On ahigher level thisadua subprocessS4 isindeed the ‘normal’ cdler subprocessS4 o the cdler_cdleeconstruct. The
trap T-4_comb3is, onahigher level, the ‘normal’ trap T-4 of the cdler S4 subprocess

Now theinternal STD of the cdler can leave the state ‘ comb3 asked’. When it does © and entersthe trap T-4_comb3, the
threemanager STDs (of ‘09", ‘obj21 and‘0hj137) will again prescribe the subprocesses S3_wrt_ok9, S3_wrt_ol21
and S3_wrt_olj137. All other managers (of objeds nat in combintion 3 are still prescribing their S4_wrt_oljx
subprocesses. So, at this point the adual subprocessis again S3. Theinternal STD of the cdler isready again to pace
another sim_cdl. The example has come full circle.

It can redlily be seen that every ‘norma’ cdl inaninternal STD isaspedal case of asimultaneous cdl. In the seledor
state the ‘combination’ consisting of only that one cdl i s chosen. Because a cdl to oreoljed isthe most frequent
ocaurence of the simultaneous cdl, the prefix ‘sim_’ isomitted in this case.

3.3.10 Discriminator-construct

It ispossblethat oneinternal operation can be cdled by morethan ore cdler. Thisishanded in SOCCA by a
“discriminator’ -construct in the external (and manager) STD. The prefix for the state namein the external STD is‘disc .
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Thisindicates that the state can discriminate between more than ore cdler objed. The external STD can be described (at a
higher abstraction level) by the foll owing figure.

DISC_
STARTING

OPERATION
(8)

OPERATION

figure 3.43 discriminator_state : external STD

If thereisonly one cdler of the operation ‘ operation’ (seefigure dove) when the STD isin state A, then thiscdler is
serviced. When thereis more than ore cdl er, then orly one of these cdlersis srviced. The other cdlers have to wait until
the STD returns again in state A.

The state A of the external STD (seefigure below) can refined in the substates A1 and A2 (the ‘ discriminator’ state). The

state B (‘disc_starting_operation’) can berefined in the substates B1 urtil Bn (* starting operation’). There ae & many
substates (B1, B2, ..,Bn) asthere ae possble cdlers.

OPERATION
AL 3{DISCRIMINATOR c

A2

11 STARTING
w| OPERATION
>

A 4

- STARTING
P OPERATION

STARTING
> PERATION >
>

DD @

; STARTING ™
P> OPERATION }uuvtteteieteiieieiienienens »

B4

A TRANSITION FOR EVERY POSSIBLE
CALLER

ALL POSSIBLE CALLE RS

figure 3.44 discriminator_state : external STD, refined

The substates B1 urtil Bn are dl ‘ starting’ -states in which the internal operation ‘ operation’ is darted. The discriminator
stateisa‘switching' state. From the discriminator state exits a transition to every substate B1 urtil Bn. Which transitionis
taken dependsonthe cdler. Every cdler corresponds with ore particular transiti on.

The manager STD containing a discriminator state is manager of al possble cdling objeds. In servicing a cdl the
manager will alow only one cdler to proceed with its next behavior restriction. All other cdlers gay in their current
behavior restriction. The manager can be described (at a higher abstradion level) by the foll owing figure (thisisan
example of ‘ cdler doesnot wait’).
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e - ° TryandTrq

figure 3.45 discriminator_state : manager STD

The states of this manager STD can be refined in the same way as those of the external STD. Suppcse that the cdleehas
two behavior restrictions. The first behavior restrictionis Sx. When the cdleeisin trap T-x it cen be started (again). The
seaond tehavior restriction d the cdleeis Sy. Trap T-y indicaesthat the cdleeis sarted. Suppce that al cdlersaso
have two behavior restrictions. Thefirst behavior restriction o al cdlersis Sp. They enter the trap T-p after exeauting
their cdl to the operation ‘ operation’. The seand tehavior restriction d al cdlersis Sg. The entering of the trap T-g
indicates that a cdler is proceeding with it second kehavior restriction.
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figure 3.46 discriminator_state : mmagér STD

Initidly in state ‘A1’ the manager prescribes Sx for theinterna operation and ok1.Sp, 0bj2.Sp, 0h3.Sp, ..., objxX.Sp
(cdl detedion) for al the passble cdlers. The manager can make the transition to the discriminator state when the internal
operation hes entered T-x and some objed has made a cdl (i.eif [T-x and (0bj1.T-p or obj2.T-p or o 3.T-p or obj4.T-p o
...... )] istrue). In the discriminator state the manager prescribes gill Sx for the internal operation and 0lj1.Sp, obj2.Sp,
0h3.9p, ..., objxX.Sp for the cdlers. Suppase objed 3 has made the cdl . The manager then transits out of the
discriminator state taking the transition labeled with the trap olg3.T-p. It arrivesin the * starting’ -state B3. Here the
manager prescribes Sy for theinternal operation thereby starting it. It further prescribes obj1.Sp, obj2.Sp, o 3.5q,
0bj4.Sp, ...., obXSp for the cdling objeds. So it all owsthe cdling objed to proceal with its next subprocesswhile nat
changing the prescribed subprocesses of the nat-cdli ng objeds. When theinternal operation hes entered trap T-y and the
cdler has entered its trap olj3.T-g the manager can transit to the state *C' where the same subproceses asin state ‘Al are
again prescribed.

It can redlily be seen that every ‘norma’ starting state in an external STD isindeed a discriminator state. Becaise the
discriminating between diff erent cdli ng objeds belonging to the same dassis the most common accurrence of the
discriminator state, the prefix ‘disc_’ isomitted in this case. But when the cdli ng objeds belong to dff erent classesthe
prefix ‘disc_’ is applied to the state name. So a state named ‘disc_.." discriminates explicitly between cdlers belonging to
different classes as wel asimplicitly between cdli ng objeds belonging to the same dasswithin those diff erent classes.
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STARTING
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/

figure 3.47 example: manager STD discriminating between cdlersof 4 dfferent classes

STARTING
OPERATION

STARTING
OPERATION

STARTING
OPERATION

The figure dove shows the explicit discriminating between cdl ers of 4 dff erent classes. There is a starting state per class
Eacdh starting stateisin itself again an (implicit) discriminator state that discriminates between dfferent cdlers of that
class

3.311 Waiting_caller_proceed-construct

The situation that the cdl er hasto wait (after it has placel the cdl) for the cdl eeto return some result, can be modeled by
two variants of the cdler_caleeconstruct. The 1° variant of the cdl er waits-construct is already described in the paragraph
‘cdler_cdleeconstruct’ of this chapter.

In this paragraph the 2° variant of the cdl er waits-construct will be described. In this 2° variant no extratrap is needed in
the subprocesses of the employees. Still some alditiona information is needed in this 2° variant. The manager has to know
if a cdler has arealy placed a cdl to the cdl ee In general the manager has to know which cdler has cdled which cdlee
Thisinformationis cdled the ‘cdler_cdleerelation (see dsothe‘cdler_cdleereation’ paragraph).

The waiting_cdl er-proceal-construct (= 2° variant of céler waits) is described using an example in which the cdler
‘operation_B placesa cdl to the cdlee’ operation_a and hesto wait for aresult. It isasumed that the cdleeisthe only
operation d itsclass

The external STD of the dassof the cdleewill have aneutra state, a starting state in which the cdl eeis garted anda
‘waiting caler proceal’ state in which the cdler is allowed to proceea.

OPERATION_A

WAITING
CALLER
PROCEED

STARTING_
OPERATION_A

figure 3.48 example : external STD of the cdlee

The wrrespondng manager STD of the cdlee ¢assrefleds these states.

T-land T-3 and T-1and T-3 and
(oaJIer calleerelation) 01 (caller-calleerelation)

It cen be seen from the figure of the manager STD that the ‘trap information’ guarding the transition from ‘neutral’ to the
starting state is the same as that guarding the transition from ‘ neutra’ to the state ‘waiting cdler procee’ . The manager
nedls extrainformationto dedde which transitionto make. This extrainformationisthe ‘cdler_cdleé-reation. This
relation exists between a cdler and a cdleewhen the cdler has arealy placed a cadl to the cdlee When the cdler hasnot
placed a cdl, the relation dees nat exist.

figure 3.49 example : manager STD of the cdlee

The subprocesses andtrapsin the cdler and cdlee aejust acording to the normal cdler_cdleeconstruct. They are S1,
S2, S3and $4 and T-1, T-2, T-3 and T-4. They are shown in the next four figures.
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figure 3.50 example : subprocessS1 of the cdlee(operation_a)

NON- OPERATION_A OPERATION_A
OPERATION_A | AcT ASKED ENDED

OPERATION

figure 3.51 example : subprocessS2 of the cdl ee(operation_a)

NON-

OPERATION_B OPERATION_A
OPERATION_B

ASKED CALL_ ASKED
OPERATION_A|

ACT_
OPERATION_B

figure 3.52 example : subprocessS3 of the caler (operation_h)

NON- OPERATION_B OPERATION_A

OPERATION_B ASKED ASKED

figure 3.53 example : subprocess$4 of the cdler (operation_b)

Initialy the manager isinits date ‘neutrd’. Here it prescribes S1 for the cdlee and S3 for the cdl er. When the cdleeis
ready initstrap T-1 and the cdler entersinitstrap T-3 (placesthe cdl), and thereisno cdler_cdll eerelation (the cdler
has nat yet cdled the cdl e, then the manager can (and eventually will ) make the transitionto its gate ‘ starting
operation_a' . Hereit prescribes S2 for the cdlee ad still S3 for the cdler (i.e. the cdler hasto wait initstrap T-3). When
the cdlee etersitstrap T-2 (it starts exeauting) the manager can and will transit badk to ‘neutral’ . Here it prescribes S1 for
he cdlee ad S3 for the cdler (i.e. the cdler ill hasto wait initstrap T-3).

When the cdl eefinishes exeauting (after having past some result to the waiting cdl er), it entersitstrap T-1. Now the
cdleeisin T-1 andthe cdler isin T-3 andthere existsa cdler_cdleerelation. The manager can and will make the
trangitionto its gate ‘waiting cdl er proceel’ . Hereit prescribes S1 for the cdlee ad S4 for the cdler (i.e. he cdler is
alowed to proceal in its next subprocesy. When the cdler enters now itstrap T-4, the manager can and will make the
trangition badk to ‘neutral’.

discriminator_waiting_caller_proceed-construct
When there ae more then ore operationin a dassfor which the cdl ers have to wait for aresult, they dl have a

correspondng ‘waiting cdl er procee -state in the manager STD of this class These ‘waiting cal er proceda’ -states are
aggregated into ore discriminator state ‘ disc_waiting_cdler_procea'. In this discriminator state the manager determines
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which cdler had cdled some terminated cdlee Thiscdler isthen al owed to proceel. (Due to time limitations no
generdlization d this construct can be given in thisthesis. An example of the use of the ‘disc_waiting_cdler_proced’ -
construct can be foundin the SOCCA modd of the KPA * Software Projed Planning’, phase 2 o the processfragment
‘writing projed management documents’, class‘ head production sedion'’.)

3.312 Caller_Callee-relation

The ‘waiting_cdler_proceal-construct’ usesthe cdler_cdleerelation (as explained in the paragraph ‘waiting_cdler
_procead-construct’).

Thisrelation exists between a cdler and a cdleewhen the cdler has placal a cdl to the cdlee When the cdl er hasnat
placal a cdl, therelation daes nat exist. This information comes from some internal bodkkeeping of the manager. If an
operationis garted by the manager on behalf of a cdler, a cdl er-cdleerdationisinitiated. If bath the cdlee ad the cdler
have terminated, the particular cdl er-caleerelationis cancdled in the internal administration d the manager.

The cdler_cdleerdationincludesinformation dawvn to the STD-instancelevel. It kegps tradk which instanceof a cdlee
internal STD is exeauting on behalf of which instance of the cdler interna STD.

3.313 Counting-construct

A common situationin ared life processis ‘ courting’. To model thisin SOCCA, the eurting-construct can be used.

The murting-construct isincorporated in the external STD of a dass It worksin conjunctionwith a‘nog (no-operation)
internal operation. The example below shows a‘two courting’ -construct. The operation ‘pr_court_two _phese ended’ is
a‘nog.

DISC_
STARTING_PR_
PHASE_ENDED

PR_PHASE_ENDED

PR_COUNT_TWO_
PHASE_ENDED

STARTING
PR_PROJECT_
LIFE_CYCLE

PR_PROJECT_
LIFE_CYCLE

PR_COUNT_
TWO_PHASE_
ENDED

AVAILABLE
AGAIN

DISC_
STARTING_PR
COUN_TWO_
PHASE_ENDED,

PR_COUNT_TWO_

PHASE_ENDED STARTING_PR

COUNT_TWO_
PHASE_ENDED

STARTING
PR_PHASE _
ENDED

AUTONOMOUS
PR_PHASE_ENDED

k COUNTING STATE /

figure 3.54 example : counting-construct in external STD

The @urting state murts the number of events (modeled by cdlsto its (nop) operation‘pr_court_two_phese ended’)
that have to ocour before the external STD has to take some adion. The adionit takesis modeled by the aitonamous cdl
of the external STD to ore of itsown operations. In the examplethisis ‘autonamous pr_phase_ended’.

(Dueto time limitations no generali zation d this construct can be given in thisthesis. An example of the use of the
‘courting’ -construct can be foundin the capter ‘ Integration d processfragment *writi ng projed management
documents” , class' projed (control clasy’.)
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3.3.14 Finishing state-indicator / finishing state-construct

The finishing state indicator is used in the integration d SOCCA sub-modelsinto ore big SOCCA modd. It is applied to
the‘finishing' state of the operation(s) of asulb-mode. A ‘finishing’ stateis a state that indicates that a submodel has
progressed far enowgh in its exeaution and that it can be terminated (by the ‘ control’ objed). The natation convention for a
‘finishing’ state-indicator is an asterix (*).

NON- @
HPRS PMM_
REQUEST_
APPROVAL_(X

HPRS_PMM_
REQUEST_
APPROVAL_(X)
ASKED

PMM _REQUEST
APPROVAL_(X)
ASKED

CALL
PMM _REQUEST _
APPROVAL_(X)

ACT_
HPRS_PMM_
REQUEST_

APPROVAL_(X)

figure 3.55 example: finishing state-indicaor in interna STD

NON-  ®
HPRS PMM_
REQUEST_
APPROVAL_(X

PMM_REQUEST
APPROVAL_(X)
ASKED

ACT_
HPRS PMM_
REQUEST_

APPROVAL_(X)

CALL
PMM_REQUEST_
APPROVAL_(X)

HPRS_PMM_
REQUEST_

APPROVAL_(X)
ASKED

PR_PHASE_
ENDED
ASKED

CALL_
PR_PHASE _
ENDED

FINISHING STATE

figure 3.56 example : finishing state-construct (internal STD-part)

The'finishing' stateisin fad an aggregate state. In this date asignal is given to the ‘ control’ objed that the sub-model
can beterminated. This sgnal is modeled by a cdl to an operation d the ‘ control’ class In the example dove ‘cdl pr_
phase_ended'.

(Dueto time limitations no generali zation d this construct can be given in thisthesis. An example of the use of the
‘finishing state’ -construct can be foundin the dhapter * Integration d processfragment ‘writing projed management
documents” , class' projed (control clasy’.)
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34 Views

A view of an STD isitself also an STD. In this view-STD some parts of the origina STD are shown and some parts are
nat shown (are hidden). The parts that are shown are those that are of interest for a particular viewer (user of the STD).

So many views onan STD are posshle depending on the needs of the user of the STD.

If, for example, in an external STD dll the states and transiti ons are shown that are necesseray to model the ammunicetion
(between oljeds), thisiscdled a‘communicaive view'. Thisview is necessary to complete the SOCCA modeling of the
communication.

But when using this same external STD to present the SOCCA modd to the ‘end-users’ of the modeled process ancther
situation arises. These ‘end-users’ are nat interested in the lower level communicaion cetail s. They only want (need) a
clea picture of themodeled process Also they are only interested in detail i n the mode of their own workfield, if they are
speddlists, or in aglobal model onahigher abstradion level, if they are managers.

For these ‘end-users’ the mommunicaion cetailsare ‘filtered’ out of the external STD and the éstradion level of the STD
israised. Such an external STD is cdled an *organizational view'.

Ancther example, onamoretechnicd level, isthe view that a manager STD has onits cdleeemployeeSTDs. All the
manager STD isinterested in isthe ‘ad-transtion’ in the cdlee enployee It ‘sees’ only two statesin the cdleg eitheritis
‘nontadive’ or it is exeauting. So the ‘manager-STD’ view of a cdlee enployeeSTD consists of only two states, ‘non
adive' and‘adive andthe‘ad-transition’ and ‘return-transtion’ between them.

Two construction methods are possble to construct aview STD from another STD. These ae the “homomorphic picture’ -
construction and the * aggregate state’ -construction.

3.41 Homomorphic picture-construction

A homomorphic picture is a structure preserving mapping from one STD to ancther STD. The mapping functionis cdled
ahomomorphism ‘h’.

When ahomomorphic function*h’ can be foundfromone STD ‘A’ to an STD ‘B’ then STD ‘B’ isaview of STD ‘A’.
This concept isgiven in [EBE]. The rulesfor constructing the function‘h’ are dso given in [EBE].

An example of the use of the *homomorphic picture -construction can be foundin the chapter ‘ KPA ‘ Software
Configuration Management’, class'’ configuration item’.

3.4.2 Aggregate state-construction

This construction method hes two steps:
- Thefirst step in the aggregate state-construction consists of taking together certain states to form ‘aggregate’ states.
- The secondstep in the @mnstructionisto nolonger show the states inside an aggregate state.

Theinverse onstructionis aso easily performed. To show more detail in an STD, some states are ‘exploded’. That is, the
sub-states within that state ae shown again.

An example of the use of the ‘ aggregate state’ -construction can be foundin the dhapter * KPA ‘ Software Corfiguration
Management’, class' configurationiten’.
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3.5 Integration of sub-models

Theintention d the integration processis nat to influencethe sub-models that are being integrated. That is to say to make
the modeling of the mnstituent small er processfragments independent of their integration. This al ows for a separate
modeling of the sub-models (by separate enginees) in abig projed. It aso fadlit ates the update of the total model if there
are ay changesrequired duing the life time of the model (maintainability). Thisisacarding to the acceted software
engineeaing principle of low cougding between software modues.

In this paragraph the general principlesinvolved in the integration will be discussed. A more detail ed description and the
applicaion d the principlesto a spedfic case, can befoundin the chapter ‘ Integration d processfragment ‘writing
projed management documents” .

3.5.1 Algorithm

The dgorithm involvesthe ‘linking’ together of the external STDs of the dasses participating in the sub-modelsinto ore
‘total’ external STD for ead classfor the integrated model. The states of this ‘total’ external STD are the states of the
separate externa STDs plus intermediate statesin between.

A control operation (of the control objed) then *switches' the total external STD from one (no longer separate) external
STD (of sub-model 1) to the next (nolonger separate) external STD (of sub-model 2). The behavior of a dassisthusfirst
acording to the external STD of sub-model 1 and then acarding to the external STD of submodd 2.

The oorntrol operation ‘ switches' the total external STDs of al participating classes at the sametime. It ‘ switches from
sub-modd to sub-model. The sub-modelswill exeate sequentially.

The dove'‘linking’ of the external STDs takes placewhen the sub-models are sequential in the integrated model. When
the sub-models are paral e in the integrated model, the linking does nat take place The external STDs day separate. The
control operationwill then take cae that the separate external STDs run concurrently (both external STDswill bevalid at
the same time). The sub-models will now exeautein perall €.
The separate steps of the dgorithm are:
1. construct the total external STD for eadt classfor :

- sequentia integration a

- parallel integration o

- a @mbination o bath
2. define a ortrol class
3. define the control operation
These steps areill ustrated using asimple example. The example involves just one dass class a, that participatesin two

sub-models, sub-model_1 and sub-model_2. The sub-modelswill beintegrated first sequentialy into ore bigger mode!.
Theredter the paral e integration d the two sub-modelswill be shown.

3.5.2 Sequential integration

3.5.21 Total external STD

Class ahasan external STD for sub_model 1 and an external STD for sub-model_2. These external STDsare shownina
view that abstrads from al i rrelevant detail . They are shown as just one state.
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figure 3.57 example : external STDs of class afor sub-mode_1 and for sub-mode_2

Asan intermediate step in the mnstruction d the total external STD of class a, the two external STDs arefirst ‘ extented’
with a start state and afinal state. The start state has atransition leaving it and entering the sub-model external STD. The
final state has atrangtion coming into it from the sulb-model external STD. The transition leaving the start state gets the
label ‘change_to_sub-model_x'. The transition entering the fina state getsthe label ‘ sub-model_ended'.

EXT_STD
CLASS A
SUB-MODEL _1

EXT_STD
CLASS A
SUB-MODEL _2

CHANGE _
TO_
SUB-MODEL _1

SUB-MODEL
ENDED

CHANGE_
TO_
SUB-MODEL _2

SUB-MODEL
ENDED

figure 3.58 example : extended externa STDs of class afor sub-mode_1 and for sub-modd_2

Sincein this example the sub-models are sequential in the integrated model, the next step isto conred the two extended
external STDswith ead ather in such away that the fina state of one sub-model external STD coincides with the start
state of the next sub-model external STD. This ' coinciding’ state between two phase-external STDsiscdled an
‘intermediate’ state.

EXT_STD

EXT_STD
CLASS A
SUB-MODEL_1

CLASS A
SUB-MODEL CHANGE_ SUB-MODEL 2/ SUB-MODEL
ENDED TO_ ~°/  ENDED
SUB-MODEL _2

CHANGE_
TO_
SUB-MODEL _1

figure 3.59 example : total external STD of class afor integrated model (sequential)

The operations ‘ change_to_sub-model_1', ‘change_to_sub-model_2 and‘sub-model_ended’ are ‘nops’ (no-operations).
They are alded to the operations of class a

This concludes the anstruction d the total external STDs of class afor the integrated model.
Next a mntrol classmust be defined. This depends on the processthat is being modeled. Sometimes a‘natural’ candidate
can befoundamong the eisting classes. At other times a mntrol classwill haveto be spedally defined.

For the sake of this example the existenceof a cntrol classis assumed.

Next the mntrol operation hasto be defined.

3.5.22 Control class

The @ntrol objed models the (higher level) control flow of theintegrated process(fragment). It does this by manipulating
thetotdl externa STD of the dass athat participatesin the constituent (small er) processfragments. For this purpose the
control objed has an internal operation (control operation) which cdls the ‘ sub-model-changing’ -operations of atotal
externa STD in sequence
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Ascan be seen from the figure, the @ntrol operation cdlsthe ‘change to_sub-model_1' and ‘change_to_sub-model_2' in
sequence It usesfor this purpase asimultaneous cdl. In this example there is only one participating class class a Only

the operations of this classare cdled by the ssm_cdl. When there ae more participating classs, thessim_cdl i s placel to
all participating classes. So dl classeswill change to the next sub-model simultaneoudly.

figure 3.60 example : control_operation, internal operation of control class

Thetota external STD of the‘class & startsinits date ‘ start’. Now the control operation cdls‘change to_sub-model_1'.
Thetota external STD of ‘class @ can and will transit to its sate ‘ext_STD class asub-model_1'. |.e. the‘class a will
perform its ‘ sub-model_1'-behavior. Sub-model_1is exeauting.

The ontrol operationswill continue with its exeaution and cdls‘ change_to_sub-model_2'. Thiscdl isnat (yet) serviced
by the total externa STD of ‘class & becaiseit isnat (yet) in astate to doso.

The resporsibility of knowing when sub-model_1isready with al itsadions, rests with the sub-model itself. Only it can
know when it isready. In the ‘finishing state’ of its last operation, the*class & cdls the operation * control_sub-
model_ended’ of the control objed. (The ‘finishing state’ is explained in the paragraph ‘f inishing state’ -indicaor /
‘finishing state' -construct of this chapter).

Non- ©®

CONTROL _
SUB-MODEL _
ENDED

CONTROL _
SUB-MODEL _
ENDED
ASKED

SIM_CALL
SUB-MODEL _
ENDED

ACT_
CONTROL _
SUB-MODEL _
ENDED

figure 3.61 example: control_sub-model_ended, internal operation of control class

This‘control_sub-model_ended’ operationthen ‘sim_cdls the operation ‘sub-mode_ended’ of the‘class a (andif there
are more participating classes, of al those dasss). Thetotal external manager of the ‘class & can and will transit to its
state ‘intermediate’. |.e. its sib-model_1 kehavior will end.

Now isthetotal external STD of ‘ class & in astate whereit can servicethe cdl to its operation‘ change to_sub-model_2
which the @ntrol operations has arealy placed.

Thetotal externa STD of ‘class @ can and will transit toits gate ‘ext_STD class asub-mode_2'. |.e. the‘class a will
perform its ‘ sub-model_2 -behavior. Sub-model_2is exeauting.

Sub-model_2isended by a cdl to the operation ‘ control_sub-model_ended’ of the @ntrol objed. Thiscdl isplacel by
the sub-modd itsalf in the ‘finishing state’ of its last operation.
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In this way are the two sub-models integrated sequentialy into ore bigger model. When they are to beintegrated perall €
into ore bigger model, the dgorithmisasfollows.

3.5.3 Parallel integration

The extended external STDs of ‘class & are @nstructed the same way as for the sequentia integration. Also the
control_operationis the same & for the sequentia integration. The differenceliesin thetota external STD andin the
control_sub-model_ended operation.

When constructing the total external STD of ‘class a the extended external STDs are nat linked ore dter the other, but
they stay separately. The tota external STD consists now of two ‘not-conreded’ external STDs. Both are valid at the same
time.

EXT_STD
CLASS A
SUB-MODEL_1

SUB-MODEL
ENDED

CHANGE_
TO_
SUB-MODEL_1

EXT_STD
CLASS A
SUB-MODEL 2

SUB-MODEL
ENDED

CHANGE_
TO_
SUB-MODEL_2

figure 3.62 example: total external STD of class afor integrated model (parall &)

Thetota externa STD of the‘class & startsnow in both ‘ start” states. Now the control operation cdls ‘ change_to_sub-
model_1'. The one part of total external STD of ‘class & can and will transit to its date ‘ext_STD class asub-mode_1'.
l.e. the'class & will performits‘sub-mode_1'-behavior. Sub-modd_1is exeauting.

The other part of total external STD of ‘class a il staysinits‘start” state.

The ontrol operationwill continue with its exeaution and cdls‘ change _to_sub-model_2'. The other part of total externa
STD of ‘class @ can andwill transit to its gate ‘ext_STD class asub-model_2'. |.e. the‘class & will performits‘sub-
model_2 -behavior. Sub-mode_2 is exeauting.

Now both sub-models exeaute in parall €.

The terminating of either sub-model causes me dangesin the ‘ control_sub-model_ended’ operation d the cntrol
class The changes are dso depending on the processthat is being modeled. It can be that bath sub-models have to finish
before they can be permitted to go to their ‘end’ state. Thisis conceivable when the integrated model itsdlf is part of a till
larger model. In this case the ‘ courting’ -construct can be used by the cntrol classto ascertain that both sub-models have
cdled the *control_sub-model_ended’ operationin their ‘finishing state'.

It isalso passble that when ore sub-model finishesit can be terminated and that the other sub-mode is all owed to
cortinue. In this case the ‘ control_sub-model_ended’ operation hesto be parameterized. The finishing sub-modd cdlsthe
operation with the gpropriate parameter. The operation ‘ control_sub-model_ended_(x)’ then knows which sub-model to
terminate andit cdlsthe ‘sub-model_ended’ operation d total external STD of that sub-model.

Then again it may be the cae that when ore sub-model finishes, the other sub-mode isnolonger of interest and may also
be terminated. In this case it seems that the operation ‘ control_sulb-model_ended’ does nat haveto be dhanged. Wheniitis
cdled it sim_cdls‘sub-model_ended’ of both sub-models. Thetotal external STD of the sub-model that cdled
‘control_sub-mode_ended’, can and will trangit to its‘end state. But the total external STD of the other sub-model may
or may nct transit to its ‘end state. If can na be forced to doso. It can just go onexeauting. Even upto the point where it
cdls*control_sub-model_ended’” when it finishes. Thisisaproblem. Andwhen it doestrangit to its‘end state beforeit is
finished, there is the posshility that it will | eave some objedsin the sub-model in an incorred state.

So in this case the @ntrol classmust use a ourting-construct and the second sub-model must be dlowed to finishina
normal way.
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3.5.4 Scaleability

In the example éove only one dassparticipated in the two sub-models. This can be eaily extended to more participating
classs. Thisistaken care of by the ‘simultaneous’ cdlsin the ‘ control operation’ andin the ‘ control_sub-model_ended
operation’. The example showed orly two sub-models. This can easily be extended to more sub-models. Thisis dore by
just putting more (sequential) statesin the ‘ control operation’ andincorporating the external STDs of the extra sub-models
into the gpropriate total external STDs (either sequentialy or paral€).

So, three kinds of integration of SOCCA sub-models are possible :

- sequential integration of sub-models
- parallel integration of sub-models
- mixed sequential and parallel integration of sub-models

This constitutes the first step in the ‘scaling up’ of a SOCCA model. The next step involves the integration of sub-
models that are themselves integrated models. I.e. the sub-models to be integrated are the result of the first step. They
already incorporate a ‘control’ class. Now the integration algorithm is applied toated! classes of the sub-

models. The ‘control’ classes are then managed by a ‘master’ control class.

So, also three kinds of integration of SOCCA integrated sub-models are possible :

- sequential integration of integrated sub-models
- parallel integration of integrated sub-models
- mixed sequential and parallel integration of integrated sub-models

In this way successve bigger models can be build. To prevent the bigger modelsto become to urwieldy (physicdly to
big), the external STDs must be aygregated to a higher level view before they are incorporated into their total external
STD. In thisway, using the integration algorithm in combination with the view concept, the model can be scded upin a
transparant manner.
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4. Key Process Area ‘Software Configuration Management’

4.1 Introduction

In this chapter the ‘Software Configuration Management’-process of the software development organization ‘Waco
Business Unit’ (WBU) of the Dutch Ministry of Defense is modeled using the SOCCA process modeling language.
The SOCCA model is described in paragraph 4.3. Paragraph 4.3.1 describes the ‘class diagrams’ of the model and
paragraph 4.3.2 describes the ‘state transition diagrams’ of the model.

Also the usefullness of a SOCCA model as a process description is investigated in this chapter. This is done by
checking if the SOCCA model of the ‘Software Configuration Management’-process can be used as input for a
process audit. As audit method is chosen the ‘Capability Maturity Model'-assessment. The process audit is described
in paragraph 4.2.

42 CMM Assessment

In this paragraph the usefullness of a SOCCA model as a process description is investigated This is done by checking
the implementation of the CMM ‘Key Practices’ by the WBU organization while using the SOCCA model of the
‘Software Configuration Management’-process as a reference instead of the real process.

The purpose of Software Configuration Mangement (SCM) is to establish and maintain the integrity of the products of
the software project throughout the project’s software lifecycle [CMM].

Software Configuration Management (SCM) involves identifying the configuration of the software, controlling the

changes to the configuration and maintaining the traceability of the configuration. The work products placed under

SCM include the software products to be delivered to the customer (e.g. requirements documents, software design
documents and the executable program(s)) and the items that are required to create these software products (e.g. source
code, compiler/linker and compile/link command-files).

A software baseline library is established containing the software baselines. Changes to baselines and the release of
software products built from the software baseline library are controlled via change control and configuration auditing
functions.

The Capability Maturity Model (CMM) states the following goals for this Key Process Area (KPA) :

Goal 1 : Software Configuration Management activities have to be planned

Goal 2 : Selected software work products have to be identified, controlled (e.g. via version numbering) and
made available

Goal 3 : Changes to identified software products have to be controlled (e.g. via numbered problem and change
reports)

Goal 4 : Affected groups and individuals have to be informed of the status and content of software baselines

Key Process Areas in CMM are divided into Key Practices. A Key Practice describes at the lowest level ‘what’ has to
be done, but not ‘how’ it should be doier a wrred fulfill ment of the goals of the KPA dll its Key Pradices haveto be
satisfied by the software development organization.

Key Pradices are organized into five groups (processs). A group (process is cdled ‘common feaures in CMM. Thefive
groups are : ‘ Commitment to perform’, * Ability to perfornmy’, * Activities performed’, ‘ Measurement and analysis' and
‘Verifying implementation’ .

1. ‘Commitment to perform’ describesthe adions an organizaion must take to ensure that the SCM processis
established and will endure. Typicdly thisinvolvesthe wdifying of organizaiona pdlicies (in manuals) and senior
management commitment to this pdlicies. This codifying processis naot modeled in thisthesis. The result of this processis
the ‘“Manual for Technicd Projed Management’ now in use in the Wam BusinessUnit (WBU) organization.

2. ‘Ability to perform’ describes the precondtions that must existsin an organization to implement the SCM process
corredly. Typicdly thisinvolves resources, organizaional structures and training. The organizéional structure & applied
to the SCM processis modeled hy the dassdiagrams of the next chapter.
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3.

‘Activities performed’ describes the roles and procedures necessary to implement the Key ProcessArea Typicdly this

involves establi shing plans and procedures, performing the work, trading it and taking corredive adions as necessry.
The SCM processis modeled by the state transition dagrams of the next chapter.

4. ‘Measurement and analysis' describes the need to measure the SCM processand analyzes the measurements. Typicdly
this involves measurements that could be taken to determine the status and eff edivenessof the * Activities performed’.
This processis not implemented in the Wam BusinessUnit (WBU).

5.

processthat has been establi shed. Typicdly thisinvolves reviews and audits by management and software quality
asaurance This processtakes only place &an ‘ad-hoc’ -basis in the Wam BusinessUnit (WBU). It isnot modeled in this

thesis.

‘Verifying implementation’ describes the steps to ensure that the adiviti es are performed in compliance with the

The SOCCA modd of the Software Configuration Management-processas given in the next paragraph, models the
organizaiond structure with classdiagrams. It models the implemented SCM-processwith state transition dagrams.

Thefollowing table lists all the Key Pradices of this KPA in the left column. In the right columnisindicaed if and hav
the Waa BusinessUnit (WBU) has stisfied a particular Key Pradice

Commitment to perform

no

Key Practice

WBU implementation

1

The project follows a written organizational
policy for implementing software configuration

The SCM process is described in the ‘Manual
Technical Project Management’

management

for

Ability to perform

Key Practice

WBU implementation

A board having the authority for managing the
project’s software baselines exists

See the class diagram of the SOCCA model o
this KPA. The board is modeled by the class
‘configuration control board'.

2 | A group that is responsible for coordinating andSee the class diagram of the SOCCA model o

implementing SCM for the project exists this KPA. The group is modeled by the class
‘software configuration board’.

3 | Adequate resources and funding are provided|féin automatic configuration management tool
performing the SCM activities (CMS) is available

4 | Members of the SCM group are trained in the | not implemented. There exists no SCM group
objectives, procedures, and methods for within the WBU.
performing their SCM activities

5 | Members of the software engineering group afeMembers of the software engineering group hé

trained to perform their SCM activities

to follow the in-house SCM training course.

A\ve

Activiti es performed

no

Key Practice

WBU implementation

A SCM plan is prepared for each software proj
according to a documented procedure

eBee the SOCCA model of the KPA ‘Software
Project Planning’, Key Practice ‘Activities
performed’ no 8.

A documented and approved SCM plan is use
the basis for performing the SCM activities.

dldee Software Configuration Management plan

part of the software development plan. See the

sub-attribute ‘SCM-plan’ of the class ‘software
development plan’ of the class diagram of the
SOCCA model of the KPA ‘Software Project
Planning’.

S
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no Key Practice WBU implementation
As such the SCM is documented in the Softwgre
Development Plan (SDP) and approved as pait of
the SDP approval.

3 | A configuration management library system is | a configuration management-tool (CMS) is used
established as a repository for the software | by the projects
baselines

4 | The software work products to be placed underSee the class diagram of the SOCCA model o
configuration management are identified this KPA. The identification is modeled by the

attributes ‘id’ and ‘version’ of the class
‘configuration_item’

5 | Change requests and problem reports for all | The procedure is documented by the behavior|part
configuration items are initiated, recorded, (STDs) of the SOCCA model of this KPA. Mor¢
reviewed, approved, and tracked according to jsspecifically by the operations of the class
documented procedure. ‘problem_and_change_report’.

6 | Changes to baselines are controlled according Ttha procedure is documented by the behavior|part
documented procedure. (STDs) of the SOCCA model of this KPA. Mor¢

specifically by the external STD of the class
‘configuration item’.

7 | products from the software baseline library arg The procedure is documented by the behavior|part
created and their release is controlled accordingSTDs) of the SOCCA model of this KPA. Mor¢
to a documented procedure specifically by the operation (internal) STD of the

class ‘release_note’.

8 | The status of configuration items is recorded | The procedure is documented by the behavior|part
according to a documented procedure (STDs) of the SOCCA model of this KPA. Mor¢

specifically by the external STD of the class
‘configuration item’.

9 | Standard reports documenting the SCM activifjemt implemented
and the contents of the software baseline are
developed and made available to affected grolips
and individuals

10 [ Software baseline audits are conducted accordlifiige procedure is documented in the behavior part
to a documented procedure (STDs) of the SOCCA model of the KPA

‘Software Quality Assurance’ (not part of this
thesis)
Measurement and analysis
no Key Practice | WBU implementation
1

Measurements are made and used to determir‘\eot implemented

the status of the SCM activities

Verifying implementation

no Key Practice WBU implementation
1 | The SCM activities are reviewed with senior | not implemented
management on a periodic basis
2 | The SCM activities are reviewed with the projeadbnly on a ‘ad-hoc’-basis (event-driven)
manager on a periodic and event-driven basis
3 | The SCM group periodically audits software | not implemented
baselines to verify that they conform to the
documentation that defines them
4 | The software quality assurance group reviews| only on a ‘ad-hoc’-basis (event-driven)

and/or audits the activities and work products
SCM and reports the results

or
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43 SOCCA model

The SOCCA mode depicts the Configuration Management-processthat isin use within the Wam BusinessUnit (WBU).
This processis described in the *‘Manual for Technicd Projed Management’, chapter 3 * Configuration management’,
sedions 1 and 2 ‘ Promotion Configuration Item’, and ‘ Procedure handing Problem and Change Report’ [MTP].

Paragraph 4.3.1 describes the ‘class diagrams’ of the model and paragraph 4.3.2 describes the ‘state transition

diagrams’ of the model.

4.31 Class Diagrams

The data perspedive of CM-processis modeled by four class diagrams. The first one shows the classes, subclasses and
aggregation associations. The second one shows the general associations, the third one shows the classes with their

operations and attributes and the last one shows the ‘uses’ associations (the import-export diagram).

The figure below shows the dasses and subclasses (via generali zaion/ spedadli zaion asociations) and the aggregation
asciations between them. The notation convention d ‘ superclasgsubclass, *aggregation asociation’ and ‘the
multi pli city of an association (cardindity ratio constraint)’ in SOCCA isthe same ain UML [UML], [FOW].

EMPLOYEE

A

— ENGINEER

1+
— SOFTWARE_
ENGINEER

TEST_ o—
ENGINEER

— MANAGER

CUSTOMER

TECHNICAL

PROJECT
MANAGER

PROJECT

Ty

]

—_—

PROJECT
TEAM

PROJECT
PRODUCT

TT]

REVIEWER

CONFIGURATION {_|
—] MANAGER

figure 4.1 Classdiagram : classes, subclasses and aggregation asociations
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CONFIGURATION
CONTROL
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CONFIGURATION
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DESIGN
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SOFTWARE
CONFIGURATION
ITEM (CSCI)

PROBLEM_AND_

CONTROL
BOARD

CONFIGURATION

SOFTWARE

BOARD

CONFIGURATION

CHANGE_REPORT

—

RELEASE_NOTE

This classdiagram shows the enployeesinvolved : SOFTWARE_ENGINEER, TEST_ENGINEER, REVIEWER and
CONFIGURATION_MANAGER are overlapping subclasses of the superclassENGINEER. TECHNICAL_PROJECT_
MANAGER is, among others, a subclassof MANAGER.

A PROJECT consists of one PROJECT_TEAM, zero o more PROJECT_PRODUCTs and ore CONFIGURATION _

CONTROL_STRUCTURE.
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The PROJECT_TEAM isan aggregation d the employeesinvolved and consists of one TECHNICAL_PROJECT _
MANAGER, one or more SOFTWARE_ENGINEERS, one or more TEST_ENGINEERS, one or more REVIEWERs and
one CONFIGURATION_MANAGER.

The superclassPROJECT_PRODUCTsis geddized by the digoint subclasses CONFIGURATION_ITEM (with its own
digoint subclasses DESIGN_DOCUMENT and COMPUTER_SOFTWARE_CONFIGURATON_ITEM),
PROBLEM_AND_CHANGE_REPORT and RELEASE_NOTE.

The CONFIGURATION_CONTROL_STRUCTURE is geddlized by the digoint subclassss CONFIGURATION
CONTROL_BOARD and SOFTWARE_CONFIGURATION_BOARD which have bath the TECHNICAL_PROJECT _
MANAGER as amember. Also at least one CUSTOMER is amember of the CONFIGURATION_CONTROL _
BOARD.

PROJECT
PRODUCT

A

N MODIFIES I 1+
SOFTWARE REVIEWS CONFIGURATION BASELINES
ENGINEER ITEM — RELEASE_NOTE
I
o——
REVIEWER TESTS
DESIGN
DOCUMENT
TEST_
ENGINEER COMPUTER
SOFTWARE BELONGS TO
CONFIGURATION
TESTS ITEM (CSCI)
ORIGINATES
PROBLEM_AND_
CHANGE_REPORT
{XOR}
o— ORIGINATES
CUSTOMER

figure 4.2 Classdiagram : classes, subclasses and general associations

The figure dove shows the dasses and subclasses with the general associations between them. The natation convention
of ‘ (general) asociation’ isthe samein SOCCA asit isin UML. In the notation convention o * constraint between
asociaions thereis ome diff erence between SOCCA and UML. In SOCCA the mndtraintsare given in alist
acompanying the dassdiagram. In UML thisis aso alowed bu aternatively a mnstraint can be shown in the diagram
itself. A dotted lineisdrawn between the assciationsinvolved. The mnstraint isthen paced in braces nea the dotted
line. In thefigure thisis dore with the XOR-constraint. The deviation from SOCCA in using the datted line-notationis
justified by the fad that thereis only one smple @nstraint in the diagram. In this case the nstraint can easily be
incorporated. When there ae more or more mmplex constraints a seperate list of constraints is the better notation
convention.

The names and the mullti plicity of the general associations are dso given in the dove figure. An asociationis inherently
bidirediond. l.eit can betraversed in bah dredions. The name of abinary association readsin a particular diredion.
Thisdiredionis cdled theforward dredion. The oppasite diredionis cdl ed the inverse diredion [RUM]. When an
asciationistraversed in theinverse diredion, the ssciation rameis ‘inverted’. E.g. MODIF ES bemmes

IS MODIFIED or BELONGS_TO bemmesHAS BELONGING_TO. The dassdiagram only shows one name per
asociation.
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A software_enginea MODIFES zero or more configuration_items. And a @nfiguration_item IS MODIFED by zeo o
one software_engined.

A reviewer REVIEWS zero or more @nfiguration_items. Anda configuration_item IS REVIEWED by zero o one
reviewer.

A test_enginee TESTS zero ar more corfiguration_items. And a configuration_item IS TESTED by zero or one
test_engineq. A test_enginee ORIGINATES zero ar more problem_and_change _reports. Anda

problem_and_change report IS ORIGINATED by either onetest_enginee or by one aistomer, but not by bath. Thisis
modeled by the XOR-congtraint in the dassdiagram.

A customer ORIGINATES zero or more problem_and_change_reports. A customer TESTS zero or more
corfiguration_items. And a configuration_item IS _TESTED by zero or one austomer.

A problem_and_change report BELONGS_TO one or more mnfiguration_item. (The problem/change can involve more
than ore mnrfiguration_item.) Anda cnfiguration_item HAS BELONGING_TO it zero ar more
problem_and_change reports.

A release_nde BASELINES one or more configuration_items. And a @nfiguration_item IS BASELINED by zero or one
relesse_nae.
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VERSION
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RELEASED
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figure 4.3 Classdiagram : classes, operations and attributes

The figure dove shows the dasses with their operations and attributes. The natation conventionis the same in SOCCA as
in UML. A classis depicted as aredangle with three @mpartments. The top compartment hads the dassname. The
middle mmpartment shows the dtributes. The bottom compartment shows the operations.

The operations will be explained in the ‘internal behavior STDS -subparagraphs of the * State Transition Diagrams -
paragraph d this chapter. The meaning of most attributes can be realily deduced from their name. The foll owing
atributes warrant an explanation.

The dtribute STATUS in corfiguration_item has the following domain : (control, se_realy, dt_realy, baseline, maint,
archive).

The dtribute RELEASED in configuration_item has the following domain : (yes, no). It indicaes whether a
corfiguration_item is under configuration management or is released for handling.
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The atribute BASELINE in release_ndeindicaes the basdline-type the release_nde represents. This attribute has the
following domain : (Functional, Allocated, Technicd, Product, Operationd). These baseline_types are defined in the
‘Manual for Technicd Projed Management’ [MTP].

The dtribute CATEGORY in problem_and_change_report has the following domain : (A,B,C). Category A means that
the problem_and_change report belongsto a wnfiguration_item with the status ‘ se_realy’ or ‘dt_realy’. Category B
means that it belongs to a wnfiguration_item which is part of afunctional, all ocated or operational baseline. Category C
means that the cnfiguration_item is part of atechnicd or a product basdline.

The figure below is the import-export diagram. This diagram identifies which operations are imported by which classs.
Within theimporting classes the importing operations are identified. Thisis dore by the SOCCA spedfic binary
asociaion ‘uses . Thisaswociation hesthe atribute ‘import_list’ that has asitsdomain alist of imported operations
together with the operations that import them. The style guideline for this associationis a solid line with an arrow at one
end. The arow indicates the exporting class

UML usesthe ‘interface-natation to describe the import-export relation between classs. Init a“‘type’ isconreded to the
exporting class The importing classconreds via adashed arrow to this‘type’. A ‘type’ isadescriptor for objeds with an
abstrad state, with concrete externa operation spedfications but no concrete operationimplementations. A ‘type’ can be
shown either asasmal circle or asa dass ymbd. If the dass ymbd isused, then the exported operations are shown in
the operations-compartment of the dass ymbd. Thisis equivaent to showing these operationsin the ‘import_list’
attribute of the SOCCA uses-asociation.

Theimport-export diagram is $rowing the ommunication between the dasses at the highest level andis constructed asa
step towards the @mnstructing of the state transition dagramsin the next paragraph.
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figure 4.4 Classdiagram : clases and wses asciations
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Thetedchnicd_projed_manager is the one whoiniti ates and guides the whole Configuration Management (CM) processby
his autonamous behavior. The aitonamous operations of the technicad_projed_manager, which he ‘invokes himself are:
tpm_modify, tpm_review, tpm_dt_test, tpom_ac test, tpm_cluster_pcr andtpm_ch_st ci_to ().

He can dred the software_enginee to start work. The technicd_projed_manager will dired the configuration_manager
to creaethe configuration_item first if it does nat exists yet. Otherwise he will dired the mnfiguration_manager to release
the @nfiguration_item.

Thetechnicd_projed_manager can dred the reviewer to start reviewing on some released configuration_item. He can
dired thetest_enginee to start testing on some released configuration_item.

Thetechnicd_projed_manager can deddeto bypassthe review or dt-test, or bath, of some @rfiguration_item. Thisis
dore when oy minor adjustments are gplied to the enfiguration_item. The technicd_projed_manager uses his
operationtpm_ch_st_ci_to_(x) to dred the cnfiguration_manager to change the status of a cnfiguration_item diredly
from ‘control’ to ‘se ready’ or ‘dt_realy’.

Thetedchnicd_projed_manager informsthe austomer that the accetancetest can start on areleased configuration_item.

Depending onthe paositive result of the ac test the technicd_projed_manager getsinformed by the austomer that
the status of the @nfiguration_item can be thanged to ‘basdline' . The technicd_projed_manager diredsthe
configuration_manager to doso. Andif al the configuration_items of a particular baseline have reated the status
‘basdline’, he direds the @nfiguration_manager to write up the release_nae of that basdline.

Periodicdly the technicd_projed_manager clustersthe problem_and_change_reportsinto orelogicd groupto be solved
together. He direds the @mnfiguration_manager to change the status of the &f eded configuration_itemsto * maintenance

if they are nat part of abasdline. If they are part of a baseline, then their status becomes ‘archive’ andthe
technicd_projed_manager will dired the mnfiguration_manager to creae new configuration_items and copy the contents
of the old itemsinto the new items.

The software_enginee modifies a onfiguration_item and when heisfinished, he asksthe @nfiguration_manager to put it
under configuration management (i.e. to change its gatusto ‘control’) andto updite the version d the
corfiguration_item.

The reviewer reviews a onfiguration_item and when heisfinished he asksthe cnfiguration_manager to updite the status
of the configuration_item acwrding to the result of the review. To ‘maintenance if the review was nat ok and to
‘se realy’ if thereview was ok.

Thetest_enginee tests a nfiguration_item and when he deteds a defed he writes aproblem_and_change_report which
he givesto the mnfiguration_manager for further dispatch. If the test is concluded ok, i.e. their are no defeds deteded, the
test_enginea asksthe configuration_manager to change the status of the wnfiguration_itemto ‘dt_ready’. If thetest is
concluded na ok, thetest_enginee takes no ‘ status changing’ -adion. The status of the mnfiguration_item will be
changed to ‘ maintenance later onas aresult of the tpm_cluster_pcr operation o the technicd_projed_manager.

The ‘Manual for Technicd Projed Management’ states that a problem_and_change_report beames closed when the
corfiguration_item it belongs to again gets the status it had when the problem_and_change report was originated.

This procedure can na work. For example if the old statuswas ‘ se_ready’ and the problem_and_change_report was
originated in the dt-test, the anfiguration_item fail ed to get the status ‘ dt_ready’. When the software_enginee repairs the
problem_and_change_report and the cnfiguration_item again gets the status ‘ se_ready’ (its old status) the tester till has
to perform (part of) the dt-test to ched whether this problem_and_change report is corredly solved.

A solutionto this problemisto let the test_enginee perform a dhedk during the dt-test on al the problems_and_
change_reports onthis configuration_item to seeif they are @rredly solved ar nat. Thetest_enginea must ched all
problem_and_change_reports. Also the ones which are originated by the austomer in the accetance-test and duing the
operationd life of the system. If these ae nat solved, the configuration_item can never be off ered to the austomer for a
(new) acceptancetest.

The astomer tests a configuration_item and when he deteds a defed he writes aproblem_and_change_report which he
givesto the configuration_manager for further dispatch. If thetest isconcluded ok, i.e. their are no defeds deteded, the
customer informs the technicd_projed_manager that the status of configuration_item can be changed to ‘basdline'. If the
test isconcluded na ok, the austomer takes no * status changing’ -adion. The status of the @nfiguration_item will be
changed to ‘ maintenance later on asaresult of thetpm_cluster_pcr operation d the technicd_projed_manager.
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The astomer also has some aitonamous behavior. The operation cu_issue_pcr is an operation which the austomer
‘invokes himself. The austomer does thiswhen he deteds a problem during the operational use of a system or when he
wants afunctional changein system in operationa use.

The @nfiguration_manager credes the new (instances of) configuration_items, including copying the contents from the
old item into the new item if direded so by the technicd_projed_manager. He performs al version- and status-changes of
a onfiguration_item and the release of a mnfiguration_item for review or test. The configuration_manager creaes and
writesthe release_nate for abasdline.

He dso handes the status-changes of the problem_and_change _reports. If an problem_and_change report is of the
caegory A or C, hewill offer it to the software_configuration_bard. If it is of category B he will offer it to the
configuration_control_baard.

The software_configuration_bard deddes how to handle the problem_and_change reportsit is offered and dredsthe
corfiguration_manager to change the status of the problem_and_change reports acording to its dedsion.

The configuration_control_bcard deddes how to handle the problem_and_change reportsit is offered and dredsthe
configuration_manager to change the status of the problem_and_change reports acaording to its dedsion.

In terms of the values of the ‘import-li st’-attributes of the uses asciations this amourts to the following :

usesl: imported operation imported by
cm_ch_st ci_to (x) tpm_ch_st ci_to_(X)
cm_ch_st_per_to(x) tpm_cluster_per
cm_release tpm_modify, tpm_review, tpm_dt_test, tpm_ac test
cm_relesse nae tpm_ch_st ¢i_to_(x)
cm_crede Ci tpm_modify, tpm_ch_st_ci_to (x)
uses? :  imported operation imported by
se_modify tpm_modify
uses3: imported operation imported by
re_review tpm_review
use4 :  imported operation imported by
te dt test tpm_ot_test
uses5: imported operation imported by
cu_acceptance test tpm_ac test
uses6: imported operation imported by
Cm_updite version se_modify
cm_ch_st ci_to (x) se_modify
uses7 :  imported operation imported by
cm_ch_st ci_to (x) re_review
uses8: imported operation imported by
cm_ch_st ci_to (x) te dt test
cm_ch_st_prc_to_(x) te dt test
uses9: imported operation imported by
cm_ch_st_prc_to_(x) cu_accetance test, cu_issue_per
uses10: imported operation imported by
modify se_modify
usesll: imported operation imported by

review re_review
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usesl?: imported operation imported by
dt_test te dt_test
usesl3: imported operation imported by
acceptance test cu_accetance test
usesl4: imported operation imported by
pcr_crede te_dt test
usesl5: imported operation imported by
pcr_creae Q_accetance test, cu_issue per
usesl6: imported operation imported by
crede an_creae
updkte version Cm_updite version
releasse an_release
ch_¢ to_control cm_ch_st ci_to (x)
ch_st to_se realy cm_ch_st ci_to (x)
ch st to_d realy cm_ch_st ci_to (x)
ch_st to_baseline an_ch_st ci_to_(X)
ch_st to_maint cm_ch_st ci_to (x)
ch_st to_archive an_ch_st ci_to_(X)
usesl?7: imported operation imported by
ch & to sch cm_ch_st_per_to_(x)
ch_st to_ccb cm_ch_st_per_to_(x)
ch_st to_rejeded cm_ch_st_per_to_(x)
ch_st to_cary_ou cm_ch_st_per_to_(x)
ch_ & to_maint cm_ch_st_per_to_(x)
ch_st to_closed cm_ch_st_per_to_(x)
uses18: imported operation imported by
rn_crede (x) cm_relesse_nde
usesl9: imported operation imported by
ccb_consider_pcr cm_ch_st_per_to_(x)
uses20: imported operation imported by
cm_ch_st_per_to_(x) ccb_consider_pcr
uses?21: imported operation imported by
scb_consider_per cm_ch_st_per_to_(x)
uses?2?: imported operation imported by
cm_ch_st_per_to_(x) sch_consider_per
uses?23: imported operation imported by
tpm_ch_st ci_to_(X) cu_accetance test
uses?4: imported operation imported by
pcr_read_status tpm_cluster_per
uses?25: imported operation imported by
tpm_modify autonamous operation
tpm_review autonamous operation
tpm_ot_test autonamous operation
tpm_ac test autonamous operation
tpm_cluster_pcr autonamous operation
tpm_ch_st ¢i_to_(x) autonamous operation, tpm_cluster_per
uses26: imported operation imported by
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Cu_issue pecr autonamous operation
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4.3.2 State Transition Diagrams

The behavior perspedive of CM-processis modeled in SOCCA by STDs (State Transition Diagrams). The behavior
perspedive cmmprises bath the visible behavior of classes (and thus of objeds of that classes) and the behavior of
operations (methods) of the dasses.

The visible behavior of a dassis modeled by an external STD. This STD shows the passble sequences of starting the
exeaution d the dass (objed’s) operations. Usually thereis one external STD per class The UML equivaent of an
externa STD isastatechart describing the states an oljed can be in and the transitions it can make in resporse to receved
stimuli..

The behavior of an operationis modeled by an internal STD. It describes the functionality of the operation. This comprises
the operation’s gart and end, the cdli ng of other operations by this operation, and ‘locd steps’ (locd functiondlity). In
UML methods are dso described by statecharts.

The communicaion between oljeds (cdli ng of exported operations) is modeled by manager STDs and employeeSTDs.
External STDs beaome manager STDs and internal STDs beame amployeeSTDs. This mechanism is explained in the
SOCCA chapter of this document. Thisway of modeling communicaionis unique for SOCCA.

STD’s can show diff erent views of the same process An STD iscdled a‘communicdive view’ if it models any
communication cktail s between ore or more cdler anditscdlegs). An STD iscdled an ‘organizaiona view' otherwise.

The behavior of the following clases is modeled for this Key ProcessArea’ Software Configuration Management’:

- technicd projed manager

- configuration manager

- corfigurationitem

- problem and change report
- software enginee

- reviewer

- software corfiguration bard
- configuration control board
- test enginee

- customer

- release note
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4.3.21 Technical_Project_Manager

4.3.2.11 Technical_Project_Manager : external behavior-STD

The STD of the external behavior consists of aneutral state in which the technicd__projed_manager waitsfor a cdl to ore
of itsoperations and o severd statesin which he starts his operations after they are cdled. Typicdly the
technicd_projed_manager does not wait in this gates urtil the cdled operationis finished, but returns as ©onas possble
toits neutral state to all ow further cdlsto its operations. |.e. its operations can exeaute ancurrently.

Thetedchnicd_projed_manager exihibits autonamous behavior by starting all his own operations withou their being
cdled from anather objed. When the operation ‘tpm_ch_st_ci_to_(x)’ is used autonamously, the state ‘ starting
tpm_ch_st ci_to_(X) (autonamous)’ is used to start the operation. The operation ‘tpm_ch_st ¢i_to_(x)’ can aso be cdled
by the operation‘ cu_accetance test’ of the austomer or by the operation ‘tpm_cluster_pcr’ of the
technicd_projed_manager itself. Thisismodeled by the ‘disc_starting tpm_ch_st ci_to_(x)’ state that is entered after an
externa cdl from either one of these cdlers. The state ‘disc_starting_tpm _ch_st c¢i_to_(x)' isa‘discriminator’ state.

Init the external STD determines from which operationthe cadl iscoming and will start the operation on tehalf of that
cdler.

STARTING
TPM_MODIFY

STARTING
TPM_CH_ST_
CI_TO_(X)

STARTING
TPM_REVIEW

TPM_MODIFY

(AUTONOMOUS)

TPM_REVIEW

TPM_CH_ST_
CI_TO_(X)

TPM_CLUSTER_PCR

DISC_
STARTING
TPM_CH_ST_
CI_TO_(X)

TPM_CH_ST_
CI_TO_(X)

STARTING
TPM

CLU§TER_PCR (NON-AUTONOMOUS)

STARTING
TPM_AC_TEST

STARTING
TPM_DT_TEST

figure 4.5 technicd_project_manager : external behavior STD

4.3.2.12 Technical_Project_Manager : internal behavior-STDs

The 6 operations of the technicd_projed_manager have the following internal behavior STDs.

CALL_SE_MODIFY

CALL _SE_
MODIFY

CcM_
RELEASE
ASKED

SE_
MODIFY
ASKED

NON-
TPM_MODIFY

TPM_MODIFY | CM_RELEASE

ACT_
TPM_MODIFY

CALL_

CM_CREATE CALL_SE

MODIFY

cM_
CREATE
ASKED

figure 4.6 int-tpm_modify : internal behavior STD
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With the operation ‘tpm_modify’ the technicd_projed_manager (TPM) direds the software_enginee to start modifying a
corfiguration_item (Cl). The forma parameter of the operationistheid o the cnfiguration_item that has to be modified.
The status of a configuration_item that has to be modified, can be ‘ maintenance . In this case the TPM diredsthe
configuration_manager (CM) to release the Cl from configuration management. The mnfiguration_item can also nd yet
exists. Inthis case the TPM diredsthe CM to crede the mnfiguration_item. The cnfiguration_item can also exists, but
not have astatus yet. Thisisthe cae dter anew Cl is creaed when some (old) Cl goesto the status ‘archive’ . The
software_enginee can start diredly to work on such a mnfiguration_item.

CALL_RE_

NON- TPM_REVIEW | CM_RELEASE REVIEW
TPM_REVIEW

ACT_
TPM_REVIEW

figure 4.7 int-tpm_review : internal behavior STD
With the operation ‘tpm_review' thetechnicd_projed_manager diredsthe configuration_manager to release the

corfiguration_item. Then the technicd_projed_manager direds the reviewer to start reviewing the cnfiguration_item.
The formal parameter of the operationistheid of the cnfiguration_item that hasto be reviewed.

CALL _
NON- TPM_DT_TEST\ CM_RELEASE
TPM_DT_TEST ASKED
ACT_
TPM_DT_TEST

figure 4.8 int-tpm_dt_test : internal behavior STD

CALL_DT_
TEST

CM_
RELEASE
ASKED

With the operation ‘tpm_dt_test’ the technicd_projed_manager direds the enfiguration_manager to release the
corfiguration_item. Then the technicd_projed_manager direds thetest_enginee to start testing the wnfiguration_item.
The formal parameter of the operationistheid o the enfiguration_item that hasto be tested.

CALL _
NON- TPM_AC_TEST| CM_RELEASE
TPM_AC_TEST ASKED
ACT_
TPM_AC_TEST

figure 4.9 int-tpm_ac test : internal behavior STD

CU_ACCEP-
TANCE_TEST
ASKED

CM_
RELEASE
ASKED

CALL_CU_
ACCEP-
TANCE_TEST

With the operation ‘tpm_ac test’ the tedhnicd_projed_manager direds the enfiguration_manager to release the
corfiguration_item. Then the technicd_projed_manager informsthe austomer that he can start the accetancetest onthe
corfiguration_item. The formal parameter of the operationistheid o the @mnfiguration_item that hasto undergo the
accetancetest.
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/ [NO PCRsTO BE HANDLED]

SIM_CALL _
PCR_READ_
STATUS

PREPARE
ASKING TPM
CHANGE
STATUSCI

PREPARE
ASKING CM
CHANGE
STATUSPCR

NON-
TPM_CLUSTER
_PCR

TPM_CLUSTER
PCR
ASKED

[PCRsTO
BE HANDLED]

ACT_
TPM_CLUSTER_
PCR

CALL_
CM_CH_ST_
PCR_TO_

(MAINT)

CALL_
TPM_CH_ST_
CI_TO_(X)

TPM_CH_ST_
CI_TO_(X)
ASKED

CM_CH_ST_
PCR_TO_(X)
ASKED

figure 4.10int-tpm_cluster_per : internal behavior STD

With the operation ‘tpm_cluster_pcr’ the technicd_projed_manager (TPM) clusters the problem_and_change_reports
(PCR) that have to be worked onin logicd groups. The TPM performs this operation autonamoudly from time to time. He
first reads the status of anumber of PCRs. The reading (at the same time) of the status of anumber of PCRs is modeled
with the ‘simultaneous _cdl’ -construct. All cdlsto the same operation d objeds of the same (or diff erent) classare
exeauted concurrently by this construct.

If there @e no PCRsto be handed, the TPM goes to the state ‘realy’. If there ae PCRsto be handed (i.e. PCRs with the
status‘cary_ou’ or ‘rejeded’) the TPM take the following adions. For ead PCR with the status ‘ carry_ou’ the TPM
instructs the @nfiguration_manager (CM) the thange the status of that PCR to ‘ maintenance (repetitive cdlsto
cm_ch_st_per_to_(maint)). The TPM then transists to its next state. Here he instructs the CM to change the status of ead
corfiguration_item that has now PCRs belonging to it, to Cl-status ‘ maintenance or to ‘archive' if it isa Cl that has the
status ‘basdline'. The TPM instructs the CM (indiredly) viarepetitive cdlsto the TPM’s own operation
tpm_ch_st_ci_to_(x).

For al the PCRs with the status ‘ rejeded’, the TPM chedks the Cls that belong to those PCRs. If there ae no aher PCRs
open onthis Cl, the TPM instructs the mnfiguration_manager (again viarepetitive cdlstotpm _ch_st ci_to_(x)) to their
next status. This can bethe status ‘ dt_ready’ if the PCRwas found duing ‘ dt-test’, ‘baseline’ if the PCRwasfound duing
‘acceptancetest’. If the PCRwasfound duing the operational use of the system, the status of the Cl just stays * baseline
andis nat changed.

CALL _
CM_CH_ST_
CI_TO_(X)

CM_CH_
ST_CI_TO_(X)
ASKED

NON-TPM
CH_ST_CI_TO
_x)

CM_CREATE_
I

ACT_ ASKED

TPM_CH_ST_
CI_TO_(X)

CALL_CM_
CREATE_CI

CM_RELEASE_)
NOTE
ASKED

CALL_CM_
RELEASE_NOTE

figure4.11int-tpm_ch_st_ci_to (x) : internal behavior STD

With the operation ‘tpm_ch_st ci_to_(x)’ thetechnicd_projed_manager direds the mnfiguration_manager to change the
status of the @nfiguration_item. After the cdl ‘cm_ch_st_ci_to_(x)’ the technicd_projed_manager has the choiceout of
three ations. The thoice depends on the status change that was asked.

If the status change was to ‘ archive’ then the technicd_projed_manager direds the cnfiguration_manager to crede anew
corfiguration_item objed. The configuration_manager creae anew configuration_item and copies the @mntents of the
archived corfiguration_item to the new objed. (The @nfiguration_manager does this by cdli ng the operation‘ creae’ of
the @nfiguration_item with the gpropriate parameters. The operation ‘creae’ will crege anew objed and ogionaly
copy the @ntents of an dd configuration_item to anew corfiguration_item.)
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If the status changes was to ‘baseline’ then the technicd_projed_manager chedksif al configuration_itemsfor a
particular basdli ne have readed the status ‘ basgline’ (nat modeled here) and dredsthe configuration_manager to issue a
relesse_nae. In the cae of other status changes, the technicd_projed_manager will go dredly to its sate ‘realy’.

4.3.2.13 Technical_Project_Manager : manager-STD

The ommunicaion between the technicd_projed_manager’ s operations (cdl ees) and their cdlersis managed by a
manager STD. The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager
STD are labeled with a cmmbination d traps. The entering of the trap(s) by the relevant employeds) isa andtionfor the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place

figure 4.12 technicd_project_manager : manager STD

The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD stands for ‘ Call er(s)-Calle€ and isthe set of subprocesses prescribed for a cetain cdl er-cdlee @mbination.
The notation TLF-x standsfor ‘ Traps Logicd Formula and describes the ambination d traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

In the state ‘ neutrd’ the CPSand the TLFsfor the transitions leaving the state ae:

CPSL ={CCl1-1, CC2-1, CC3-1, C4-1, CCh-1, CCo-1}

TLF1 =T-1 (corresponds with ‘tpm_modify’ trangitionin extern STD)
TLF-3 =T-3 (corresponds with ‘tpm_review’ transitionin extern STD)
TLF5 =T-5 (corresponds with ‘tpm_dt_test’ transitionin extern STD)
TLF7 =T-7 (corresponds with ‘tpm_ac test’ transitionin extern STD)
TLF9 =T-9 (corresponds with ‘tpm_modify’ trangitionin extern STD)
TLF11=T-11 (corresponds with ‘tpm_ch_st_ci_to_(x)’ transition, autonamous)

TLF13=T-11and(T-13 a T-15  (correspondswith ‘tpm_ch_st ci_to_(x)' transition, non-autonamous)
In the state * starting tpm_modify’ the CPSand the TLF sfor the transitions leaving the state ae:

CP2 ={CCl1-2,CC2-1, CC3-1, CCA-1, CC5-1, CCo-1}
TLF2 =T-2

In the state ‘ starting tpm_review’ the CPSandthe TLF sfor the transitions leaving the state ae:

CPS3 ={CCl-1, CC2-2, CC3-1, CCA-1, CC5-1, CC6-1}
TLF4 =T-4



Software Process Modeling page :
in SOCCA version :

56
0.10

In the state ‘ starting tpm_dt_test’ the CPSandthe TLF sfor the transitions leaving the state ae:

CPt ={CCl1-1, CC2-1, CC3-2, C4-1, CC5-1, CCo-1}
TLF6 =T-6

In the state ‘ starting tpm_ac test’ the CPSandthe TLF sfor the transitions leaving the State ae:

CP ={CCl-1, CC2-1, CC3-1, CA-2, CC5-1, CCo-1}
TLR7 =T-7

In the state ‘ starting tpm_cluster_per’ the CPSand the TLF sfor the transitions leaving the state ae:

CP ={CCl-1, CC2-1, CC3-1, C4-1, CCh-2, CCo-1}
TLF10=T-10

In the state * starting tpm_ch_st c¢i_to_(x)’ (autonamous) the CPSandthe TLF sfor the transitions leaving the state ae:

CPS/ ={CCl1-1, CC2-1, CC3-1, CCA-1, CC5-1, CC6-2}
TLF12=T-12

The state ‘disc_startingtpm_ch_st_ci_to_(x)’ (non-autonamous) is adiscriminator state. The posshble cdlersare

‘cu_acceptance test” and ‘tpm_cluster_per’. In the discriminator state the manager STD will determine which cdler has
placed the cadl andwill prescribe the required subprocesses for his cdler and the cdlee The prescribed subprocessof the

other cdler does not change. The CPSand the TLF sfor the transitions leaving the state ae:

CPS8 ={CCl-1, CC2-1, CC3-1, CC4-1, CC5-1, CC6-3}
TLF-14= T-12and (T-14 a T-16)

The cdl er-cdlee ombinations for ‘tpm_modify’ consist only of prescribed subprocesses of the cdlee'tpm_modify’.
Thisisbecaise ‘tpm_modify’ isan autonamous operation.

CCl-1 ={Sl}
CCl2 ={S2}

The cdl er-cdlee ombinations for ‘tpm_review’ consist only of prescribed subprocesses of the cdlee‘tpm_review’.
Thisisbecaise ‘tpm_review’ isan autonamous operation.

CC2-1 ={S3}
CcC22 ={s4}

The cdler-cdlee ombinationsfor ‘tpm_dt_test’ consist only of prescribed subprocesses of the cdlee‘tpm_dt_test’.
Thisisbecaise ‘tpm_dt_test’ is an autonamous operation.

CC3-1 ={S5}
CC3-2 ={Sh}

The cdler-cdlee ombinationsfor ‘tpm_ac test’ consist only of prescribed subprocesses of the cdlee‘tpm_ac test’.
Thisisbecaise ‘tpm_ac test’ isan autonamous operation.

CCa-1 ={S7}
cca-2 ={ss}

The cdler-cdlee ombinationsfor ‘tpm_cluster_pcr’ consist only of prescribed subprocesses of the cdlee
‘tpm_cluster_per’. Thisisbecaise ‘tpm_cluster_pcr’ is an autonamous operation.

CC5-1 ={S9}
CC5-2 ={S10}

The operation ‘tpm_ch_st_ci_to_(x)’ can be started autonamously and it can be cdled by ‘cu_accetance test’ or
‘tpm_cluster_pcr’. The CCs are therefore :
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CC6-1 ={Sl1, S13, S15

CC6-2 ={S12, S13, S15}

CC6-3 ={S12, S14, S15} or
{S12, S13, S16}

4.3.2.14 Technical_Project_Manager : employee-STDs

Internal operations are normally started with the cdler_cdl eeconstruct. In the cae of autonamous operations the
cdler_cdleeconstruct consists only of the cdleepart (i.e. the a¢-construct). The cdler_cdleeconstruct, the ad-construct
and autonamous behavior are described in more detail i n the dapter explaining the SOCCA concepts.

This manager STD has 8 employees. The operations ‘ tpm_modify’, ‘tpm_review’, ‘tpm_cluster_pcr’, * tpm_ac test’ and
‘tpm_dt_test’ are auttonamous operations. They are started with the ad-construct. The operation ‘tpm_ch_st ci__to_(x)’
can be aitonamous, in which ceseit is garted with the ad-construct. It can can dso be cdled by ‘cu_accetance test’ and
‘tpm_cluster_pcr’. In that case the ad-construct which startsthe cdlee‘tpm_ch_st_ci_to_(x)' ispart of a cdler_cdlee
construct. The cdler ‘cu_accetance test’ or ‘tpm_cluster_per’ isthe cdl er-part of this cdler_cdleeconstruct.

CALL_SE_MODIFY

CALL_SE_
MODIFY

CALL _
CM_RELEASE

SE_
MODIFY
ASKED

CcM_
RELEASE
ASKED

NON-

TPM_MODIFY
ASKED

TPM_MODIFY

CALL _

CM_CREATE CALL _SE_

MODIFY

CcM_
CREATE
ASKED

figure 4.13 employeeint-tpm_modify : subprocessS1

SE_
MODIFY
ASKED

NON- TPM_MODIFY
TPM_MODIFY

cM_
CREATE
ASKED

figure 4.14 employeeint-tpm_modify : subprocessS2

When the ag-construct is applied to the first employee the aitonamous operation ‘tpm_modify’, the result is the
following. This employeehas two subprocesses S1 and S2, and two traps T-1 and T-2. In its neutral state the manager
prescribes the subprocess Sl for this employee The manager can transit to the state ‘ starting tpm_modify’ when the
subprocessSlisin trap T-1 and the technicd_projed_manager deddes autonamously to perform the operation
‘tpm_modify’. In the state * starting tpm_modify’ the manager prescribes the subprocessS2. This means that the enployee
can makeitstransition‘ad_tpm_modify’ (adivate_tpm_modify) which means that the operation can start exeauting. As
soonasthe subprocessS2 entersin trap T-2, the manager can transit badk to the neutral state. The manager can bebad in
the neutral state before the operation ‘tpm_modify’ hasfinished exeauting. In the neutral state another operation can be
started to run concurrently with ‘tpm_modify’. Or anather instanceof ‘tpm_modify’ can be started because the internal
STD of ‘tpm_modify' has the default muli pli city of concurrency of zero ar more.
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CM_RELEASE
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figure 4.15 employeeint-tpm_review : subprocessS3

NON- TPM_REVIEW CM_ EE\_/le
TPM_REVIEW RELEASE
ASKED ASKED

figure 4.16 employeeint-tpm_review : subprocessS4

The goplicdion d the ad-construct to the second employee the aitonamous operation ‘tpm_review’, results in the same
structure asthat of ‘tpm_modify’. The enployee‘tpm review’ hastwo subprocesses S3 and $4, andtwo traps T-3 and T-
4. Initsneutral state the manager prescribes the subprocessS3 for this employee The manager can transit to the state
‘starting tpm_review’ when the subprocessS3 isin trap T-3 and the technicd_projed_manager deddes autonamously to
perform the operation ‘tpm_review’ . In the state * starting tpm_modify’ the manager prescribes the subprocess4. This
means that the enployee ca makeitstransition‘ad_tpm_review’ which meansthat the operation can start exeauting. As

soonasthe subprocessS4 entersin trap T-4, the manager can transit badk to the neutrd state. It isthen ready to service
another cdl.

The goplicaion d the a¢-construct to the third employee the aitonamous operation ‘tpm_dt_test’, results in the same

structure asthat of ‘tpm_modify’. The enployee‘tpm_dt_test’ has two subprocesses Sb and S6 and two traps T-5 and T-
6.

The goplicaion d the a¢-construct to the fourth employee the aitonamous operation ‘tpm_ac test’, results in the same

structure asthat of ‘tpm_modify’. The enployee’tpm_ac test’ has two subprocesses S7 and S8 and two traps T-7 and T-
8.

[NO PCRsTO BE HANDLED]

SIM_CALL_
PCR_READ_
STATUS

PREPARE
ASKING CM
CHANGE
STATUSPCR

PREPARE
ASKING TPM
CHANGE

STATUSCI

TPM_CLUSTER
PCR
ASKED

[PCRSTO
BE HANDLED]

CALL _
CM_CH_ST_
PCR_TO_

(MAINT)

CALL _
TPM_CH_ST_
CI_TO_(X)

TPM_CH_ST_

figure 4.17 employeeint-tpm_cluster_pcr : subprocessS9
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PREPARE PREPARE

NON- TPM_CLUSTER ASKING CM ASKING TPM
TPM_CLUSTER PCR CHANGE CHANGE

_PCR STATUSPCR STATUSCI

figure 4.18 employeeint-tpm_cluster_pcr : subprocessS10

The goplicdion d the ad-construct to the fifth employee the aitonamous operation ‘tpm_cluster_per’, resultsin the same
structure asthat of ‘tpm_modify’. The enployee‘tpm_cluster_per’ has two subprocesses S9 and S10 and two traps T-9
andT-10.

CALL_
CM_CH_ST_
CI_TO_(X)

TPM_CH_ST_
CI_TO_(X)
ASKED

CM_CH_
ST_CI_TO_(X)
ASKED

CM_CREATE_

CALL_CM_
CREATE_CI

CM_RELEASE )
NOTE
ASKED

CALL_CM_
RELEASE_NOTE

NON-TPM TPM_CH_ST_ CM_CH_ CM_CREATE_
CH_ST_CI_TO CI_TO_(X) ST_CI_TO_(X)
() ASKED ASKED

CM_RELEASE_)
NOTE
ASKED

The sixth employeeof the manager STD isthe ‘tpm_ch_st_ci_to_(x)’ operation. This operationcan be cdled
autonamoudly by thetechnicd_projed_manager or by the ‘cu_acceptance test’ operation d the austomer or by the
‘tpm_cluster_pcr’ operation d thetechnicd_projed_manager itself. In al casesit is garted with the ad-construct. When
the operation‘tpm_ch_st ¢i_to_(x)' is used autonamoudly, the ad-construct is ‘ stand-alone’ . When the operationis cdled
by ‘cu_acceptance test’ or ‘tpm_cluster_per’ the ad-construct is part of the cdl er_cdleeconstruct.

The gplicaion d the ad-construct to the employeg the aitonamous operation ‘tpm_ch_st_ci_to_(x)’, resultsin the same
structure asthat of ‘tpm_modify’. The enployee‘tpm _ch_st ¢i_to_(x)' hastwo subprocesses S11 and S12 and two traps
T-11and T-12 Inits neutra state the manager prescribes the subprocessS11 for this employee The manager can transit to
the state ‘ starting tpm_ch_st_¢i_to_(x) (autonamous)’ when the subprocessS11isintrap T-11andthe
technicd_projed_manager deddes autonamously to perform the operation‘tpm_ch_st_ci_to_(x)'. In the state ‘ starting
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tpm_ch_st to ci_(x) (autonamous)’ the manager prescribes the subprocessS12. This means that the enployee ca make
itstrangition‘ad_tpm_ch_st ci_to_(x)’ which meansthat the operation can start exeauting. As onas the subprocessS12
entersin trap T-12, the manager can transit badk to the neutral state.

ACCEPTANCE
_TEST ASKED

SIM_CALL _
ACCEPTANCE_
TEST

NON-
CU_ACCEP-
TANCE_TEST

CM_CH_ST_
PCR_TO_(X)
ASKED

CU_ACCEP-
TANCE_TEST
ASKED

ACT_
CU_ACCEP-
TANCE_TEST

CALL_PCR_ CALL _
CM_CH_ST_

PCR_TO_(CCB)

CALL_TPM_CH_

T-13

TPM_CH_ST_
CI_TO_(X)
ASKED

figure 4.21 employeeint-cu_acaptance_test : subprocessS13

ACCEPTANCE
_TEST ASKED

NON- CU_ACCEP-
CU_ACCEP- TANCE_TEST

TANCE_TEST ASKED

figure 4.22 employeeint-cu_acaeptance_test : subprocessS14

The seventh employeeis the operation ‘ cu_acceptance test’ of the austomer as part of the cdl er-cdleepair
‘cu_acceptance test’ and ‘tpm_ch_st_ci_to (x)'. The cdlee‘tpm _ch_st to (x)’ is darted with the ad-construct whichis
part of the cdler_cdlee onstruct. It isidenticd with the sixth employee ad hes the same has two subprocesses S11 and
Sl2andtwo traps T-11and T-12. The gplicaion d the cdler_cdleeconstruct to the cdler ‘cu_accetance test’ results
in the subprocesses S13 and S14 and two traps T-13 and T-14for this cdler.

Inits neutral state the manager prescribes the subprocessS13for ‘cu_acceptance test’ and the subprocessS11 for
‘tpm_ch_st ci_to(x)' (Thisisthe same afor the attonamous use ‘tpm_ch_st c¢i_to_(x)’). The manager can transit to the
state ‘disc_startingtpm_ch_st_ci_to_(x) (non_autonamous)’ when the subprocessS13isin trap T-13 and the subprocess
Sllisintrap T-11 In the state ‘disc_starting tpm_ch_st_to_ci_(x) (non_autonamous)’ the manager prescribes the
subprocessS14for ‘cu_accetance test’ and subprocessS12for ‘tpm_ch_st ci_to_(x)'. This meansthat the operation
‘cu_accetance test’ can procea exeauting its next partial behavior. And‘tpm_ch_st_ci_to_(x)’ can makeitstransition
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‘ad_tpm_ch_st ci_to_(x)’ which meansthat the operation can start exeauting. As onasthe subprocessS12 entersin
trap T-12 and subprocessS14 entersin trap T-14, the manager can transit badk to the neutral state.

By cdli ng the operation ‘tpm_ch_st_ci_to_(x)’ the austomer in fad informsthe technicd_projed_manager that the
acceptancetest was ok and that the status of the mnfiguration_item that was tested can be danged to ‘baseline’. The
customer does not exped aresporse from the technicd_projed_manager. After the austomer has placel the cdl andthe
technicd_projed_manager has garted the internal operation ‘tpm_ch_st_ci_to_(x)’, the austomer can proceal with its
own behavior withou waiti ng for any result from ‘tpm_ch_st_ci_to_(x)’. The ‘nonwaiting’ -variant of the cdler_cdlee
construct is used to mode this.

[NO PCRsTO BE HANDLED]

SIM_CALL _
PCR_READ_
STATUS

PREPARE
ASKING CM
CHANGE
STATUSPCR

PREPARE
ASKING TPM
CHANGE

STATUSCI

TPM_CLUSTER
PCR
ASKED

[PCRsTO

ACT.
¢ BE HANDLED]

TPM_CLUSTER_
PCR

CALL _
TPM_CH_ST_
CI_TO_(X)

CM_CH_ST_
PCR_TO_(X)
ASKED

TPM_CH_ST_
CI_TO_(X)
ASKED

figure 4.23 employeeint-tpm_cluster_pcr : subprocessS15

PREPARE PREPARE
ASKING CM ASKING TPM
CHANGE CHANGE
STATUSPCR STATUSCI

CM_CH_ST_ TPM_CH_ST_
PCR_TO_(X) CI_TO_(X)
ASKED ASKED

figure 4.24 employeeint-pcr_cluster_pcer : subprocessS16

The 8th isthe operation ‘tpm_cluster_pcr’ of thetechnicd_projed_manager as part of the cdl er-cdleepair ‘tpm_cluster
_per’ and‘tpm_ch_st_ci_to (x)'. The cdlee‘tpm_ch_st to_(x)' is garted with the ad¢-construct which is part of the
cdler_cdlee onstruct. It isidenticd with the sixth employee ad hes the same has two subprocesses S11 and S12 and two
traps T-11and T-12. The gplicaion d the cdler_cdleeconstruct to the cdler ‘tpm_cluster_per’ resultsin the
subprocesses S15and S16 andtwo traps T-15and T-16 for thiscdl er.

After the operation ‘tpm_cluster_per’ has placel the cdl andthe cdl eeoperationis darted, the operation ‘tpm_cluster
per’ can proceal with its own behavior withou waiting for the result from ‘tpm_ch_st_ci_to_(x)’. The ‘nonwaiting’ -
variant of the cdler_cdleeconstruct is used to modd this.
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4.3.22 Configuration_Manager

4.3.2.21 Configuration_Manager : external behavior-STD

The STD of the external behavior consists of aneutra state in which the mnfiguration_manager waitsfor a cal to ore of
its operations, starting states in which he starts his operations after they are cdled, and dscriminator states. If an operation
that can be cdled by more than ore operation, is cdled, the STD transitsto a discriminator state. Here he determines from
which operation the cdl i s coming and transits to the @rrespondng starting state. The discriminator state mwncept is
described in more detail i n the chapter explaining the SOCCA concepts. The cdl ers of the operations of this classcan be
foundin the import-export diagram. They are given in thethe ‘import_list” attribute of the * uses asciation'.

There aefour discriminator states, indicated by the prefix ‘disc_’ in the state name. The first discriminator state
‘disc_starting_cm_ch_st ci_to_(x)’ isgivenin more detail . This showsthe handliing of a cdl tothe‘cm_ch_st ci_to_(x)’
operation. The operation‘cm_ch_st ci_to (x)’ can be cdled by 4 dfferent cdlers. They are the operation

‘tpm_ch_st ci_to_(x)’ of the dass‘technicd_projed_manager’, the operation ‘se_modify’ of the dass
‘software_enginea’, the operation ‘re_review' of the dass'reviewer’ andthe operation‘te_dt_test’ of the dass
‘test_engineq’.

The second dscriminator stateis ‘disc_starting_cm_release’ handling cdlsfrom 4 dff erent cdlers. These cdlers are the
operations ‘tpm_modify’, ‘tpm_review’, ‘tpm_dt_test’ and ‘tpm_ac test’ al from the dass‘technicd_projed_manager’.

Thethird discriminator stateis‘disc_starting_cm_ch_st_per_to_(x)’ handing cdlsfrom 6 dfferent cdlers. These cdlers
arethe operation ‘tpm_cluster_pcr’ of the dass‘technicd_projed_manager’, the operation ‘te_dt_test’ of the dass
‘test_enginea’, the operations ‘ cu_acceptance test’ and‘cu_issue _per’ of the dass’ customer’, the operation
‘scb_consider_per’ of the dass' software_configuration_bard’ and the operation‘ cdb_consider_pcer’ of the dass
‘configuration_cortrol_bcard’.

The fourth discriminator stateis‘disc_starting_cm_crede ci’ handing cdlsfrom 2 dfferent cdlers. These cdl ers are the
operation ‘tpm_modify’ and the operation ‘tpm_ch_st_ci_to_(x)’ both from the dass‘technicd_projed_manager’.

DISC_
WAITING_
CALLER_
PROCEED

DISC_
STARTING

STARTING
cM_
RELEASE_
NOTE

CM_CH_ST_
PCR_TO_(X)

CM_CH_ST_
PCR_TO_(X)

cM_
RELEASE_NOTE

CM_CREATE_CI CM_CH_ST

CI_TO_(X)

\
DISC_ DISCRIMINATOR)
STARTING
CM_CREATE_

Cl

CM_UPDATE_
VERSION

STARTING
CM_CH_ST_
CI_TO_(X)_1

STARTING
CM_CH_ST_
CI_TO_(X)_2

STARTING
CM_CH_ST_
CI_TO_(X)_3

STARTING
CM_CH_ST_
CI_TO_(X)_4

STARTING
CM_UPDATE_
VERSION

STARTING
CM_RELEASE

figure 4.25 configuration_manager : external behavior STD

The STD has dso the state * disc_waiting_cdler_proceal’ . Some of the cdl ers of the operations of the
configuration_manager have to wait for aresult returned to them by these operations. Or they have to wait urtil these
cdled operations have reatied some spedfic point in their exeaution. The state ‘disc_waiting_cdler_proceed’ isan
aggregate state. When a cdl eehas produced aresult (or isfar enough in its exeaution), the manager transits to the state
‘disc_waiting_ cdler_proceel . Here the manager determines which waiting cdl er had cdled thiscdlee Thiscdler is
then al owed to proceel.
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The cdlersof ‘cm_release’ are ‘tpm_modify’, ‘tpm_review’, ‘tpm_dt_test’ and ‘tpm_ac test’. These cdl ers must wait
after their cdl until ‘cm_release’ has progressed far enowgh in its exeadtion. |.e. until the cnfiguration_item isreleased.

The cdlersof ‘cm_creae ci’ are‘tpm_modify’ and‘tpm_ch_st ci_to_(x)’. These cdlers must wait after their cdl urtil
‘cm_creae ci’ has progressed far enough in its exeadtion. I.e. until the mnfiguration_item is creged.

The cdler of ‘cm_updite version is‘se modify’. This cdler must wait after itscdl urtil ‘cm_update version” has
progressed far enowgh in its exeadtion. |.e. until the version o the cnfiguration_item is updated.

The cdler of ‘cm_release_na€’ is‘tpm_ch_st ci_to (). It does not have to wait on some result of ‘cm_release_nae’, but
can continue right after itscdl to ‘cm_release_nae'.

The cdlersof ‘cm_ch_st ci_to (x)' are‘tpm_ch_st ci_to (x)', ‘se modify’, ‘re review’ and‘te dt_test’. These cdlers
dor't haveto wait for aresult of ‘cm_ch_st_ci_to_(x)'. Firstly, they dorit have to work themself onthe CI anymore, so
they are nat interested if the status change has been performed onthe Cl. Secondy, the next personto work on a particular
Cl does 2 only after this Cl that has been ‘released’ f rom configuration management. A Cl can orly be ‘released’ when it
hasthe @rred status. Thisisenforced by the external STD of the cnfiguration item (which spedfies the sequencein
which cdlsto the configurationitem are serviced). So either the status changeis dready applied to the Cl, and then it can
be released and worked on or the status change has nat yet been applied to the Cl andthen it can nad yet be released (the
cdl to the operation ‘cm_release’ isnat yet serviced).

The cdlersof ‘cm_ch_st_pcr_to (x)’ are‘tpm_cluster_per’, ‘te_dt_test’, ‘cu_acceptance test’, ‘cu_isuue per’,
‘scb_consider_per’ and ‘cdb_consider_per’. These cdlersdor't have to wait for aresult of ‘cm_ch_st_per_to_(x)’.
Firstly, they dorit have any dedings with the PCR anymore, so they are nat interested if the status change has been
performed onthe PCR. Seaondy, for the persons going to perform some adion ona PCR there aetwo passhiliti es. In
one cae they ched the status of a PCR before they are using it. Thisisthe cae with the technicd_projed_manager when
he dusters the PCRs. He will only cluster those PCRs that have the wrred status. In the secondcase, the
software_configuration_bard and the configuration_control_bcard, the PCRs are given to these boards by the
configuration_manager. He will do so only after the PCRs have gotten their corred status. The @nfiguration manager
indeel has to wait when he cdl s the status changing operation d the dass‘problem_and_change report’.

4.3.2.22 Configuration_Manager : internal behavior-STDs

The 6 operations of the configuration_manager have the foll owing internal behavior STDs.

STATUS
MAINT
ASKED

CALL_
CH_ST_TO_
MAINT

CALL_
CH_ST_TO

STATUS
CONTROL
ASKED

STATUS
DT_READY

CH_ST_TO_ \ ASKED

CALL_
CH_ST_TO

CONTROL

CM_CH_ST_ )
CI_TO_(X)
ASKED

ACT_
CM_CH_ST_
CI_TO_(X)

CALL_ ARCHIVE
CH_ST_TO

SE_READY

CALL_
CH_ST_TO

STATUS
ARCHIVE
ASKED

STATUS
BASELINE
ASKED

BASELINE

figure4.26int-cm_ch_st_ci_to () : internal behavior STD

The formal parameters of the operation‘cm _ch_st ¢i_to_(x)' aretheid of the configuration_item whase status has to be
changed and the new status. The STD cdl s the relevant configuration_item’s operation‘ch_st_to_x’ ac®rding to the
value of the parameter with which it is cdl ed.



Software Process Modeling page : 64
in SOCCA version : 0.10

\ / CALL _CCB_CONSIDER_PCR
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CH_ST_TO
REJECTED,

CH_ST_TO_
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CM_CH_ST_
PCR_TO_(X)
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STATUS
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/ \ CALL _SCB_CONSIDER_PCR

figure4.27int-cm_ch_st_per_to (X) : interna behavior STD

The formal parameters of the operation‘cm_ch_st_pcr_to_(x)’ aretheid o the problem_and_change report whose status
hasto be dhanged and the new status. The STD cdl s the relevant problem_and_change report’soperation‘ch_st to x’
acording to the value of the parameter with which it is cdl ed. After astatus changeto ‘cdo’ the @nfiguration_manager
offersthe pcr to the configuration_control_baard and and after a status changeto ‘ scb’ he off ers the per to the

software_configuration_bard.
NON-

CM_RELEASE

CALL _
RELEASE

CM_RELEASE
ASKED

RELEASE
ASKED

ACT_
CM_RELEASE

figure 4.28int-cm_release : internal behavior STD

The operation‘cm_releae’ is cdli ng the mnfiguration_item’ s operation ‘release’ on behaf of itscdlers.

NON- CM_UPDATE__ UPDATE_

VERSION

CM_UPDATE VERSION
= - CALL _ ASKED

VERSION ACT_ ASKED
CM_UPDATE_ UPDATE_
VERSION VERSION

figure 4.29int-cm_update version : internal behavior STD

The operation‘cm_updite version' is cdling the configuration_item’s operation ‘ update_version’ on behalf of itscdlers.

NON-

CM_RELEASE_
NOTE

CM_RELEASE_
NOTE
ASKED

RN_CREATE
ASKED

DETERMINE
CONTENT

CALL _
RN_CREATE
(CONTENT)

ACT_
CM_RELEASE_
NOTE

figure 4.30int-cm_release_note: interna behavior STD

The operation‘cm_release_nae’ iscdling therelesse_nae s operation ‘rn_crede (x)' on behaf of itscdlers. When a
relesse_naeiscreaed its attribute ‘ content’ is initi ated with the adua value of the patameter ‘X’ . This models the writing

of therelease_nde by the configuration_manager.
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NON- CM_CREATE_ CREATE

CM_CREATE_ Cl ASKED
cl ACT_ ASKED CALL _

CM_CREATE_ CREATE
cl

figure 4.31int-cm_creste ci : internal behavior STD

With the operation‘cm_creae ci’ the cnfiguration_manager creaes a new configuration_item. The configuration_
manager does this by cdli ng the operation ‘ creae’ of the dass' configuration_item’. If needed the configuration-manager
can let the operation ‘ crede’ initiali zethe cntent of the new configuration_item with the content of some dready existing
configuration_item. The @nfiguration_manager has then to cdl the operation ‘creae’ with the gopropriate parameters.

4.3.2.23 Configuration_Manager : manager-STD

The ommunicaion between the cnfiguration_manager’ s operations (cdl ees) andtheir cdl ersis managed by a manager
STD. The manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are
labeled with a mmbination d traps. The entering of the trap(s) by the relevant employed(s) isa ondtion for the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place

TLF-19

TLF-20

figure 4.32 configuration_manager : manager STD

The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD standsfor * Cdll er(s)-Callee andisthe set of subprocesses prescribed for a cetain caler-cdlee ombination.
The notation TLF-x stands for * Traps Logicd Formula and describes the mmbination d traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The cdl er-waits congtruct is modeled by the 2° variant of this construct (i.e. the ‘waiting_caler_proceed -construct). This
meansthat the TLF-3, TLF7, TLF-11and TLF22 have to have some alditional information for the manager STD to
dedde which transition to take. Thisinformation comes from the internal bodkkegping of the manager STD. If an
operationis garted by the manager STD on kehalf of a cdler, a cdler-cdleerelationisinitiated. In this way the manager
STD can chedk whether anonradive employeedtill has sme cdl er waiting to be dlowed to proceel. If bath the cdlee
andthe cdl er have terminated, the particular cdl er-cdleerelationis cancdl ed in the internal administration d the manager
STD.
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In the state ‘ neutrd’ the CPSand the TLFsfor the transitions leaving the state ae:

CPSL ={CCl1-1, CC2-1, CC3-1, CC4-1, CC5-1, CCB-1}
TLF1 =T-1and(T-3 or T-5 or T-7 or T-9)
TLF-3 = (T-11and ((T-13 and nd(cdler-cdl eerelation) or
(T-15and nd(cdl er-cdleerdation) or
(T-17 and nd(cdl er-cdleerelation) or
(T-19 and nd(cdl er-cdleerelation)))
TLF5 =T-21and(T-23 a T-25 a T-27 a T-29 a T-31 a T47)
TLF-7 =T-33and (T-35and nd(cdler-cdleereation))
TLFR9 =T-37and T-39
TLF-11= (T-24 and ((T-43 and nd(cdler-cdl eerelation) or
(T-45) and nd cdler-cdleerelation)))
TLF-22=(T-11and ((T-13 and (cdl er-cdl eereation) or
(T-15and (cdler-cdleerelation) or
(T-17 and (cdl er-cdleerelation) or
(T-19 and (cdler-cdl eerelation)))
or (T-33and (T-35and (cdl er-cdl eerdation)))
or (T-24 and ((T-43 and nd(cdler-cdleerelation) or
(T-45) and nd cdler-cdl eerelation)))

The discriminator state ‘disc_starting_cm_ch_st ci_to_(x)’ is siown in more detail . It consists of the states

‘discriminator’, ‘starting_cm ch_st c¢i_to_(x)_1', ‘starting_cm_ch_st ci_to (x)_2, ‘starting_cm_ch_ch_st _ci_to (x)_3

and‘starting_cm_ch_st_ci_to_(x)_4'.

The STD startsin its neutral state. When the TLF-1 beames true the STD can transit to the state * discriminator’ . From
hereit can transit to the state ‘ starting_cm_ch_st_ci_to_(x)_1" when trap T-3 has been entered, to ‘starting_cm_ch_st_ci
to_(x)_2 whentrap T-5 haes been entered, to ‘starting_cm_ch_ch_st ci_to (x)_3 when trap T-7 has been entered or to
‘starting_cm_ch_st_ci_to_(x)_4' when trap T-9 has been entered. In these states the operation‘cm_ch_st ci_to (x)' is
started andthe cdler is st to its ‘ continue’ -subprocesswhil e the non-cél ers gay in their subprocesses as prescribed in
‘neutrd’ state. If the internal operation hes garted, i.e. entered T-2 and the cdl er has entered its ‘ continue' -trap, T-4 or T-6

or T-8 or T10, the manager STD can transit badk to the state  neutral’ .

In the state * discriminator’ the CPSand the TLFs for the transitions leaving the state ae:

CP22 ={CC1-1,CC2-1,CC3-1, CC4-1, CC5-1, CCB-1}

TLF13=T-3

TLF15=T-5

TLF17=T-7

TLF19=T-9

In the state * starting_cm_ch_st_ci_to_(x)_1' the CPSand the TLFsfor the transitions leaving the state ae :

CPS8 ={CC1-2, CC2-1, CC3-1, CC4-1, CC5-1, CCB-1}
TLF-14=T-2and T-4

In the state ‘ starting_cm_ch_st_ci_to_(x)_2 the CPSand the TLFsfor the transitions leaving the state ae :

CP® ={CC1-3,CC2-1, CC3-1, CC4-1, CC5-1, CCB-1}
TLF16=T-2and T-6

In the state * starting_cm_ch_st_ci_to_(x)_3 the CPSand the TLFsfor the transitions leaving the state ae:

CPSI0 ={CC1-4,CC2-1, CC3-1, CCA4-1, CC5-1, CCo-1}
TLF18=T-2and T-8

In the state ‘ starting_cm_ch_st_ci_to_(x)_4' the CPSand the TLFsfor the transitions leaving the state ae:

CPSl1 ={CCl1-5,CC2-1, CC3-1, CC4-1, CC5-1, CC6-1}
TLF20=T-2and T-10
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In the discriminator state ‘disc_starting_cm_release’ the CPSand the TLFs for the transitions leaving the state ae:

CPS3 ={CCl-1, CC2-2, CC3-1, CC4-1, CC5-1, CCB-1}
TLF-4=T-12

In the discriminator state *disc_starting_cm_ch_st_pcr_to_(x)’ the CPSand the TLFsfor the transitions leaving the state
are:

CPt ={CC1-1, CC2-1, CC3-2, CC4-1, CC5-1, CCB-1}
TLF6=T-22and(T-24 a T-26 a T-28 a T-30 a T-32 a T48)

In the state * starting_cm_updiate version' the CPSand the TLFsfor the transitions leaving the state ae :

CP ={CC1-1, CC2-1, CC3-1, CC4-2, CC5-1, CCB-1}
TLF-8=T-34

In the state  starting_cm_release_nae’ the CPSandthe TLFs for the transitions leaving the state ae:

CP ={CC1-1, CC2-1, CC3-1, CC4-1, CC5-2, CCB-1}
TLF10=T-38and T-40

In the discriminator state *disc_starting_cm_crede ci’ the CPSand the TLFsfor the transitions leaving the state ae:

CPSr ={CC1-1, CC2-1, CC3-1, CC4-1, CC5-1, CC6-2}
TLF12=T-42

The discriminator state ‘disc_waiting_cdler_proceal’ isentered by the manager STD after it detedsthat some employee
has returned some result (or has progressed far enowgh in its exeadtion). The manager STD deddesin this gate which
cdler isalowed to proceal. The CPSand the TLFsfor the transitions leaving the state ae:

CPSl2 ={CC1-1, CC2-3, CC3-1, CC4-1, CC5-1, CC6-2} or
{CC1-1, CC2-1, CC3-1, CC4-3, CCh-1, CCB-2} or
{CC1-1, CC2-1, CC3-1, CC4-1, CC5-1, CC6-3}
TLF12=(T-14 a T-16 a T-18 a T-20) or T-36 a (T-44 a T-46)

The cdler-cdlee ombinationsfor ‘cm_ch_st_ci_to_(x)’ andits4 cdlers‘tpm _ch_st ci_to (x)', ‘se_ modify’, ‘re_review’
and‘te_dt_test’ are:

CCl-1={Sl, S3, S5, S7, 9}
CCl-2={S2, 4, S5, S7, S9}
CC1-3={S2, S3, S6, S7, 9}
CCl-4={S2, S3, S5, S8, S9}
CCl-5={S2, S3, S5, S7, S10}

The cdler-cdlee ombinationsfor ‘cm_release’ andits 4 cdlers‘tpm_modify’, ‘tpm_review’, ‘tpm_dt_test’ and
‘te_ac test’ are:

CC2-1={S11, S13,S15, S17, S19

CC2-2={S12,S13, S15, S17, S19} (either one of the cdl ers has to wait)
CC2-3={S11, S14, S15, S17, S19} or (letting cdler ‘tpm-modify’ proceed)
{S11, S13, S16, S17, S19}or (letting cdler ‘tpm_review’ proceed)
{S11, S13, S15, S18, S19or (letting cdler ‘tpm_dt_test’ proceea)
{S11, S13, S15, S17, S20} (letting cdler ‘tpm_ac test’ proced)

The cdler-cdlee ombinationsfor ‘cm_ch_st_pcr_to_(x)’ andits 6 cdlers ‘tpm_cluster_pcr’, ‘te_dt_test’,
‘cu_acceptance test’, ‘sch_consider_pcr’, ‘cdb_consider_per’ and‘cu_issle per’ are:

CC3-1={S21, S23, S25, S27, 29, S31, SA7}
CC3-2={S22, S24, S25, 27, 29, S31, SAT}or
(S22, 323, 526, 27, S29, S31, SAT}or
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{S22, S23, S25, S28, S29, S31, SAT}or
{S22, S23, S25, S27, S30, S31, SAT}or
{S22, S23, S25, S27, S29, S32, SAT}or
{S22, S23, S25, S27, S29, S31, S48}
The cdl er-cdlee ombinationsfor ‘cm_updite version’” anditscdler ‘se_modify’ are:
CC4-1={S33, S35
CC4-2={S34, S35 (cdler hasto wait)
CC4-3 ={S33, S36} (letting cdler ‘se_modify’ procea)
The cdl er-cdlee ombinationsfor ‘cm_release_nae anditscdler ‘tpm_ch_st ci_to (x)’ are:

CC5-1={S37, S39
CC5-2 = {S38, S40}

The cdl er-cdlee ombinationsfor ‘cm_crede ci’ andits 2 cdlers‘tpm_modify’ and‘tpm_ch_st_ci_to_(x)" are:

CCB-1={SA41, $43, S45}

CC6-1={A42, A3, 45 (either one of the cdl ers has to wait)
CC6-3={HA1, 44, A5 or} (letting cdler ‘tpm_modify’ proceed)
{1, A3, A6t} (letting cdler ‘tpm_ch_st ci_to_(x)’ procedl)

4.3.2.24 Configuration_Manager : employee-STDs

The manager STD has the following 24 employeeSTDs.

Thefirst five enployees arethe cdlee’cm _ch_st ¢i_to_(x)’ andits4 cdlers‘tpm_ch_st ci_to (x)’, ‘'se_modify’,

‘re_review’ and‘te_dt_test’. Which cdler has exeauted the cdl i s determined in the discriminator state
‘disc_starting_cm_ch_st c¢i_to_(x)’ of the manager STD.

T-1 / CALL_
* CH_ST_TO_

CONTROL

STATUS
CONTROL
ASKED

STATUS
DT_READY

CH_ST_TO ASKED

CH_ST_TO_
MAINT

CALL_
CH_ST_TO

CALL_

CH_ST_TO, CALL_
SE_READY CH_ST_TO_
STATUS BASELINE
SE_READY
ASKED

figure 4.33 employeeint-cm_ch_st_ci_to_(x) : subprocessS1

ARCHIVE

STATUS
BASELINE
ASKED

STATUS
ARCHIVE
ASKED
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STATUS STATUS
CONTROL DT_READY
ASKED ASKED

STATUS STATUS
BASELINE ARCHIVE
ASKED ASKED

Thefirst enployeeisthe own interna operation‘cm _ch st _ci_to (x)'. Thisemployeehas two subprocesses S1 and S2
andtwo traps T-1 and T-2. The operation‘cm_ch_st_ci_to_(x)’ is sarted after it has been determined which o its
potentia cdlers has exeauted the cdl.

CALL_
CM_CH_ST

TPM_CH_ST_ CITO_(X) CM_CH_

CI_TO_(X) — ST_CI_TO_(X)

ASKED ASKED

NON-TPM
CH_ST_CI_TO
_X)

CM_CREATE_
|

ACT_ ASKED
TPM_CH_ST_

CI_TO_(X)

CM_RELEASE )
NOTE
ASKED

T-4

NON-TPM TPM_CH_ST_ CM_CH_ CM_CREATE_
CH_ST_CI_TO CI_TO_(X) ST_CI_TO_(X)
_X) ASKED ASKED

The secndemployeeisthe cdler operation ‘tpm_ch_st ¢i_to (x)'. This employeehas two subproceses S3 and $4 and
two traps T-3 and T-4. This cdler does not have to wait after the cdl on some result from the cdl ee(seethe explanationin
the external STD-subparagraph).
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CALL_
CM_UPDATE_
SE VERSION
ASK
ACT_
SE_MODIFY

MODIFY
ED
l CALL_MODIFY

MODIFY
ASKED

figure 4.37 employeeint-se_modify : subprocessS5

CM_UPDATE
_VERSION
ASKED

NON-
SE_MODIFY

CALL_CM_|
CH_ST_CI_
TO_(CONTH

CM_UPDATE CM_CH_ST_
iESRMESD' FY _VERSION CI_To_(X)
ASKED ASKED

MODIFY
ASKED

figure 4.38 employeeint-se_modify : subprocessS6

The third employeeisthe cdler operation‘se_modify’. This employeehas two subprocesses S5 and S6 and two traps T-5
and T-6. This cdler does nat have to wait after the cdl on some result from the cdl ee(seethe explanationin the external

STD-subparagraph).

T-7

CALL_CM_|
CH_ST_CI

TO_(X)

RE_REVIEW
ASKED

NON-
RE_REVIEW

ACT_
RE_REVIEW

CALL_REVIEW

figure 4.39 employeeint-re review : subprocessS7
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NON- RE_REVIEW E|M?(<:3H_xsr_
RE_REVIEW ASKED ASKED 0

REVIEW
ASKED

figure 4.40 employeeint-re_review : subprocessS8

The 4th employeeisthe cadl er operation‘re_review’. This employeehas two subprocesses S7 and S8 and two traps T-7
and T-8. This cdler does not have to wait after the cdl on some result from the cdl ee(seethe explanationin the external
STD-subparagraph).

CALL_CM_CH_ST_PCR_TO_(X)

SIM_CALL_
DT_TEST

CM_CH_ST_
PCR_TO_(X)
ASKED

TE_DT_TEST
ASKED

CALL_PCR_
CREATE

CALL_
CM_CH_ST_
PCR_TO_(SCB/CCB)

CALL_CM_CH_
ST_CI_TO_
(DT_READY)

CM_CH_ST_
CI_TO_(X)
ASKED

figure 4.41 employeeint-te_dt_test : subprocessS9
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TE_DT_TEST CM_CH_ST_

ASKED PCR_TO_(X)
ASKED

figure 4.42 employeeint-te_dt_test : subprocessS10

The 5th employeeisthe cdler operation‘te_dt_test’. This employeehas two subprocesses S9 and S10 and two traps T-9
and T-10. This cdl er does nat have to wait after the cdl on some result from the cdl ee(seethe explanationin the external
STD-subparagraph).

The sixth urtil tenth employees are the cdlee'cm_release’ andits4 cdlers‘tpm_modify’, ‘tpm_review’, ‘tpm_dt_test’
and ‘tpm_ac test’. Which cdler has exeauted the cdl i s determined in the discriminator state ‘disc_starting_cm _release’
of the manager STD.

CM_RELEASE RELEASE
ASKED ASKED

figure 4.43 employeeint-cm_release : subprocessS11

CM_RELEASE RELEASE
ASKED ASKED

figure 4.44 employeeint-cm_release : subprocessS12

The 6th employeeis the own internal operation‘cm_release’. This employeehas two subprocesses S11 and S12 and two
traps T-11and T-12. The operation ‘cm_release’ is garted after it has been determined which of its potential cdlershas
performed the cal.
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CALL_SE_MODIFY

CALL_
TPM_MODIFY | CM_RELEAS]
ASKED

NON-
TPM_MODIFY

cM_
RELEASE
ASKED

ACT_
TPM_MODIFY

CALL_
CM_CREATE CALL_SE_

MODIFY

figure 4.45 employeeint-tpm_modify : subprocessS13

cA =
NON- TPM_MODIFY CM_ q MODIFY
TPM_MODIFY ASKED RELEASE

ASKED ASKED

figure 4.46 employeeint-tpm_modify : subprocessS14

The 7th employeeisthe cdl er operation ‘tpm_modify’. This employeehas two subprocesses S13 and S14 and two traps
T-13and T-14. This cdler does have to wait after the cdl on some result from the cdl ee(seethe explanationin the
external STD-subparagraph). Thisis modeled by the ‘waiting_cdler_procea -construct in the external/manager STD.
This construct uses the same trap structure & the nonrwaiti ng cdler_cdl eeconstruct.

RE_
REVIEW
ASKED

NON-

TPM_REVIEW | CM_RELEASI
TPM_REVIEW

ACT_
TPM_REVIEW

figure 4.47 employeeint-tpm_review : subprocessS15

T-16

NON- TPM_REVIEW
TPM_REVIEW ASKED

figure 4.48 employeeint-tpm_review : subprocessS16

The 8th employeeisthe cdl er operation ‘tpm_modify’. This employeehas two subprocesses S15 and S16 and two traps
T-15and T-16. This cdler does have to wait after the cdl on some result from the cdl ee(seethe explanationin the
external STD-subparagraph). Thisis modeled by the ‘waiting_cdler_procea -construct in the external/manager STD.
This construct uses the same trap structure & the nonrwaiti ng cdler_cdl eeconstruct.
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The 9th employeeisthe cdl er operation ‘tpm_dt_test’. This employeehas two subprocesses S17 and S18 and two traps T-
17and T-18. Thiscdler does have to wait after the cdl on some result from the cdl ee(seethe explanationin the external
STD-subparagraph). Thisismodeled by the ‘waiting_cdler_proceel’ -construct in the externa/manager STD. This
construct uses the same trap structure & the nonwaiting cdl er_cdl eeconstruct.

The 10th employeeisthe cdler operation ‘tpm_ac test’. This employeehas two subprocesses S19 and S20 and two traps
T-19and T-20. This cdler does have to wait after the cdl on some result from the cdl ee(seethe explanationin the
externa STD-subparagraph). Thisis modeled by the ‘waiting_cdler_procea -construct in the external/manager STD.
This construct uses the same trap structure & the nonwaiting cdler_cdl eeconstruct.

The deventh urtil the 16th employees plus the 24th employee aethe cdlee’cm_ch_st_per_to (x)' andits6 cdlers
‘tpm_cluster_pcer’, ‘te_dt_test’, ‘cu_acceptance test’, ‘sch_consider_per’, ‘ccb_consider_per’ and ‘cu_issue_per’. Which
cdler has exeauted the cdl i s determined in the discriminator state ‘disc_starting_cm_ch_st per_to (x)' of the manager
STD.

\ l CALL_CCB_CONSIDER_PCR

ccB_
CONSIDER_PCR
ASKED

STATUS
REJECTED

CALL
T ASKED

CALL_ CH_ST_TO,
CH_ST_TO_| REJECTED,

CH_ST_TO_
MAINT

NON-
CM_CH_ST_
PCR_TO_(X)

STATUS
CARRY_OUT
ASKED

SCB_
CONSIDER_PCR
ASKED

l \ CALL_SCB_CONSIDER_PCR

figure 4.49 employeeint-cm_ch_st_per_to (x) : subprocessS21

STATUS
REJECTED
ASKED

NON-
CM_CH_ST_
PCR_TO_(X)

SCB_ STATUS
CONSIDER_PCR CARRY_OUT
ASKED ASKED

figure 4.50 employeeint-cm_ch_st_pcr_to (x) : subprocessS22

The deventh employeeisthe own internal operation‘cm_ch_st per_to (x)'. This employeehas two subprocesses S21
and S22 and two traps T-21 and T-22. The operation‘cm_ch_st_pcr_to_(x)' is sarted after it has been determined which
of its potential cdlers has exeauted the cal.
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[NO PCRsTO BE HANDLED]

SIM_CALL _

PREPARE
ASKING CM
CHANGE
STATUSPCR

PREPARE
ASKING TPM
CHANGE

STATUSCI

TPM_CLUSTER

[PCRsTO

ACT. BE HANDLED]

TPM_CLUSTER_
PCR

CALL _
TPM_CH_ST_
CI_TO_(X)
T-23

CM_CH_ST_
PCR_TO_(X)
ASKED

TPM_CH_ST_
CI_TO_(X)
ASKED

figure 4.51 employeeint-tpm_cluster : subprocessS23

PREPARE PREPARE
TPM_CLUSTER ASKING CM ASKING TPM

CHANGE CHANGE

STATUSPCR STATUSCI

figure 4.52 employeeint-tpm_cluster : subprocessS24

The 12th employeeisthe cdler operation ‘tpm_cluster_pcr’. This employeehas two subprocesses S23 and S24 and two
traps T-23 and T-24. This cdler does nat have to wait after the cdl on some result from the cdl ee(seethe explanationin
the external STD-subparagraph).

CALL_CM_CH_ST_PCR_TO_(X)

SIM_CALL_
DT_TEST

CM_CH_ST_
PCR_TO_(X)
ASKED

TE_DT_TEST
ASKED

ACT_
TE_DT_TEST

CALL_PCR_
CREATE

CALL_
CM_CH_ST_
PCR_TO_(SCB/(]

CALL_CM_CH_
ST_CI_TO_
(DT_READY)

figure 4.53 employeeint-te_dt_test : subprocessS25
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TE_DT_TEST

ASKED

figure 4.54 employeeint-te_dt_test : subprocessS26

The 13th employeeisthe cdler operation‘te_dt_test'. This employeehas two subprocesses S25 and S26 and two traps T-
25and T-26. This cdler does not have to wait after the cdl on some result from the cdl ee(seethe explanationin the
external STD-subparagraph).

ACCEPTANCE
_TEST ASKED

SIM_CALL_
ACCEPTANCE_
TEST T-27

NON-
CU_ACCEP-
TANCE_TEST

CU_ACCEP-
TANCE_TEST
ASKED

PCR_
CREATE
ASKED

ACT_
CU_ACCEP-
TANCE_TEST

CALL_PCR_
CREATE

CALL_TPM_CH_
ST_CI_TO_
(BASELINE)

figure 4.55 employeeint-cu_acaeptance_test : subprocessS27
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ACCEPTANCE
_TEST ASKED

NON-
CU_ACCEP-
TANCE_TEST

CU_ACCEP-
TANCE_TEST
ASKED

TPM_CH_ST_
CI_TO_(X)
ASKED

figure 4.56 employeeint-cu_acaeptance test : subprocessS28
The 14th employeeisthe cdler operation‘ cu_accetance test’. This employeehas two subprocesses S27 and S28 and

two traps T-27 and T-28. This cdler does nat have to wait after the cdl on some result from the cdl ee(seethe explanation
in the external STD-subparagraph).

ESTIMATE
SCB-CONSIDER\ \ORKLOAD CM_CH_ST

“PCR PCR_TO_(X)
ASKED _ ASKED

SCB_CONSIDER
_PCR

figure 4.57 employeeint-sch_consider_pcr : subprocessS29

figure 4.58 employeeint-sch_consider_pcr : subprocessS30

The 15th employeeisthe cdler operation‘sch_consider_per’. This employeehas two subprocesses S29 and S30 and two
traps T-29 and T-30. This cdl er does nat have to wait after the cdl on some result from the cdl ee(seethe explanationin
the external STD-subparagraph).

BUDGET CM_CH_ST_
CONSTRAINTS PCR_TO_(X)
CONSIDERED

CONSIDER_
IAP-BUDGET _
CONSTRAINTS

CCB_CONSIDER
_PCR

figure 4.59 employeeint-cch_consider_per : subprocessS31
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BUDGET CM_CH_ST_

CONSTRAINTS PCR_TO_(X)

CONSIDERED

figure 4.60 employeeint-cch_consider_pcr : subprocessS32

ASKED

The 16th employeeisthe cdler operation‘cdo_consider_pcr’. This employeehas two subprocesses S31 and S32 and two
traps T-31 and T-32. This cdler does not have to wait after the cdl on some result from the cdl ee(seethe explanationin

the external STD-subparagraph).

PCR_CREATE
ASKED

CU_ISSUE_PCR
ASKED

CALL_CM_
CH_ST_PCR
TO_(CCB)

CALL_PCR_
CREATE

ACT_
CU_ISSUE_PCR

figure 4.61 employeeint-cu_isaue_pcr : subprocessSA7

CU ISSUE PCR PCR_CREATE
ASKED ASKED

CM_CH_ST_
PCR_TO_(X)
ASKED

figure 4.62 employeeint-cu_issie_per : subprocessS48

The 24th employeeisthe cdler operation‘cu_issle_per’'. This employeehas two subprocesses $47 and S48 and two traps
T-47 and T-48. This cdler does nat have to wait after the cdl on some result from the cal ee(seethe explanationin the

externa STD-subparagraph).

The 17th and 18h employees are the cdleecdler pair ‘cm_updite version’ and‘se_modify’.

NON- CM_UPDATE__ UPDATE_
CM_UPDATE, VERSION T VERSION
RS - ASKED _ ASKED
VERSION UPDATE_

VERSION

figure 4.63 employeeint-cm_updite version : subprocessS33

T-34

NON- CM_UPDATE_ UPDATE_
CM _UPDATE. VERSION VERSION
VERSION /) ACT_ ASKED ASKED
CM_UPDATE
VERSION

figure 4.64 employeeint-cm_updite version : subprocessS34



Software Process Modeling page : 79
in SOCCA version : 0.10

The 17th employeeisthe own internal operation‘cm_updite version'. This employeehas two subprocesses S33 and S34

andtwo traps T-33and T-34.
‘ CALL_
CM_UPDATH
SE_} VERSION
ASK

MODIFY
ED
l CALL_MODIFY

MODIFY
ASKED

figure 4.65 employeeint-cch_consider_per : subprocessS35

SE MODIEY CM_UPDATE
ASKED _VERSION
ASKED
MODIFY
ASKED

figure 4.66 employeeint-cch_consider_per : subprocessS36

CM_UPDATE
_VERSION
ASKED

ACT_
SE_MODIFY

T-36

The 18th employeeisthe cdler operation‘se_modify’. This employeehas two subprocesses S35 and S36 and two traps T-
35and T-36. This cdler does have to wait after the cdl on some result from the cdl ee(seethe explanationin the external
STD-subparagraph). Thisismodeled by the ‘waiting_cdler_procee’ -construct in the external/manager STD. This
construct uses the same trap structure & the nonwaiting cdl er_cdleeconstruct.

The 19th and 2ah employees are the cdleecdler pair ‘cm_relesse_nae’ and‘tpm _ch_st ci_to_(x)’

DETERMINE RN_CREATE
CONTENT CALL ASKED
RN_CREATE
(CONTENT)

figure 4.67 employeeint-cm_release_note : subprocessS37
T-38

NON-

DETERMINE RN_CREATE
CM_RELEASE_

CONTENT ASKED
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figure 4.68 employeeint-cm_release_note : subprocessS38

The 19th employeeisthe own internal operation‘cm_release_nae€' . This employeehas two subprocesses S37 and S38
andtwo traps T-37 and T-38.

CALL_
CM_CH_ST_
CI_TO_(X)

CM_CH_
ST_CI_TO_(X)
ASKED

NON-TPM
CH_ST_CI_TO
_X)

CM_CREATE_

ACT_
TPM_CH_ST_
CI_TO_(X)

CALL_CM_
CREATE_CI

CM_RELEASE_)
NOTE
ASKED

T-39

T-40

NON-TPM CM_CREATE_
CH_ST_CI_TO
_X)

CM_RELEASE_)
NOTE
ASKED

The 20th employeeisthe cdler operation‘tpm_ch_st ci_to_(x)'. This employeehas two subprocesses S39 and S40 and
two traps T-39 and T-40. This cdler does nat have to wait after the cdl on some result from the cdl ee(seethe explanation
in the external STD-subparagraph).

The 21st until the 23rd employees are the cdlee’cm_creae ci’ andits 2 cdlers‘tpm_modify’ and‘tpm_ch_st ¢i
_to_(x)’. Which cdler has exeauted the cdl i s determined in the discriminator state ‘disc_starting_cm_crede ci’ of the
manager STD.

NON- CM_CREATE_

CM_CREATE_ Cl
| ASKED

CREATE
ASKED

figure 4.71 employeeint-cm_create ci : subprocessS41

NON-
CM_CREATE_

CREATE
ASKED
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figure 4.72 employeeint-cm_create ci : subprocessS42

The 21st employeeis the own internal operation‘cm_crede ci’. This employeehas two subprocesses S41 and S42 and
two traps T-41and T-42.
NON-

TPM_MODIFY

CALL_SE_MODIFY

CALL_SE_
MODIFY

SE_
MODIFY
ASKED

TPM_MODIFY | CM_RELEASE

ACT_
TPM_MODIFY

CALL_
CM_CREATE

T-43

figure 4.73 employeeint-tpm_modify : subprocessS43

NON- TPM_MODIFY
TPM_MODIFY ASKED

CALL_SE_

oM. MODIFY

CREATE
ASKED

figure 4.74 employeeint-tpm_modify : subprocessS44

The 22ndemployeeisthe cdl er operation ‘tpm_modify’ . This employeehas two subprocesses $43 and S44 and two traps
T-43and T-44. This cdler does have to wait after the cdl on some result from the cdl ee(seethe explanationin the
external STD-subperagraph). Thisis modeled by the ‘waiting_cdler_procea -construct in the external/manager STD.
This construct uses the same trap structure & the nonrwaiti ng cdler_cdl eeconstruct.

CALL_
CM_CH_ST_
CI_TO_(X)

CM_CH_ CM_CREATE_
ST_CI_TO_(X)
ASKED

TPM_CH_ST_

CI_TO_(X)
ASKED

NON-TPM
CH_ST_CI_TO
_X)

ACT_
TPM_CH_ST_
CI_TO_(X)

CM_RELEASE_)
NOTE
ASKED

CALL_CM_
RELEASE_NOTE'
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NON-TPM TPM_CH_ST_ CM_CH_ CM_CREATE_
CH_ST_CI_TO CI_TO_(X) ST_CI_TO_(X)
_(X) ASKED ASKED

CM_RELEASE_)
NOTE
ASKED

The 23rd employeeisthe cdler operation ‘tpm_ch_st_ci_to_(x)’. This employeehas two subprocesses 45 and $46 and
two traps T-45 and T-46. This cdler does have to wait after the cdl on some result from the cdl ee(seethe explanationin
the external STD-subparagraph). Thisis modeled by the ‘waiting_cdler_proceal’ -construct in the external/manager STD.
This construct uses the same trap structure & the nonwaiting cadler_cdleeconstruct.

The 24th employeeisthe operation ‘cu_isaue_per'. This operation cdl s the operation‘cm_ch_st_per_to_(x)'. Its
subprocesses and traps are described ealier in this sibparagraph together with the descriptions of the other cdlers (11th
until 16th employeg of ‘cm _ch_st_per_to (x)'.
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4.3.23 Configuration_Item

4.3.2.31 Configuration_ltem : external behavior-STD, organizational view

The external behavior STD shows the possble sequencesin which the exported operation(s) can be started. The
organizaional view of the externa STD does nat show any communicaion cetail s.

An organizationa view of an external STD is given when thereisaneed to depict the cre adivity of a dassmore dealy.
The @re adivity of the dass'configuration_item’ isthe alministration d the status of a cnfiguration_item (CI). Toget a
clea picture of the possble status changes of aCl an organizaiona view of external STD of the configuration_itemis
given. Only the transitions and states rel evant for the status(changes) of the CI are shown.
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figure 4.77 configuration_item : external behavior STD, organizational view

Thisexterna STD, organizaiona view, can be @nstructed from the external STD, communicaive view. Two
construction methods are posshle. These ae the *homomorphic picture -construction and the ‘ aggregate state’ -
construction. Both construction methods are demonstrated below.

Homomor phic picture-construction of a (organizational) view

The external STD, communicéative view isahomomorphic picture of the externa STD, communicative view. (For an
explanation o homomorphism, see[EBE].) To construct the organizaional view from the ommmunicéive view, a
homomorphism ‘h’ (amapping function‘h’) is needed. This mapping function ‘b’ maps the states from the
communicative view STD onto the states of the organizaiona view STD in such away that the resulting organizaiona
view STD only contains those states and transiti ons that are relevant for the status(changes) of the Cl.

The external STD, communicéative view, as given in the next paragraphis used herein the wnstruction d the external
STD, organizdional view.

The mapping function*h’ isgiven in the next figure. This figure shows in the upper righthand corner the external STD,
communicative view. In the lower lefthand corner the figure shows the external STD, organizational view. The mapping
function ‘h’ from the states of the communicative view STD to the states of the organizaiond view STD is siown by the
‘dashed’ lines.

The mapping function‘h’ isthen given explicitly by the table that foll ows the figure.
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figure 4.78 mapping function ‘h’ (dashed lines)

from state (external STD, communicative view) to state (external STD, organizaiona view)
maintenance mai ntenance
nonexisting maintenance
modifiable mai ntenance
starting modify maintenance
version updite mai ntenance
control control
reviewable control
review started control

se realy se realy

dt testable e reay
dt_test started se realy
dt_realy dt_ready
accetancetestable dt-ready
accetancetest started dt_ready
basdline basdline
archive archive

table 4.1 mapping function ‘h’
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Aggregate state-construction of a (organizational) view
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figure 4.79 external STD, communicative view, with aggregate states

Again the external STD, communicaive view, as given in the next paragraphis used herein the enstruction d the
externa STD, organizational view. The aygregate state-construction consists of taking together certain statesto form
‘aggregate’ states. These aygregate states condtitute a cetain (higher level) view of aSTD. The @nstructionis performed
in the figure dove. The aygregate states are shown as ‘rounced redangulars' that are imposed uponthe original externa
STD, communicdive view.

The states * maintenance , ‘nonexisting’, ‘modifiable’, ‘ starting modify’ and‘version updte’ are grouped together in the
aggregate state ‘ maintenace.

The states ‘ contral’, ‘reviewable' and ‘review started’ are grouped together in the aygregate state ‘ control’.
The states ‘se_realy’, ‘dt_testable’ and ‘dt_test started’ are grouped together in the aygregate state ‘ se_ready’.

The states ‘ dt_realy’, ‘accetancetestable’ and ‘ accgptancetest started’ are grouped together in the aggregate state
‘dt_reay’.

The states * basdline’ and ‘archive’ stay single & ‘baseline’ and ‘archive'.
The next step in the cnstructionisto nolonger show the states inside an aggregate state. When this gep is performed, the

externa STD, organizational view, isfoundwhich only contains those states and transiti ons that are relevant for the
status(changes) of the Cl.
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4.3.2.32 Configuration_ltem : external behavior-STD, communicative view
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figure 4.80 configuration_item : external behavior STD, communicdive view

This externa behavior STD shows the states an oljed of the dass’ configuration_item’ (Cl) can bein duingitslife g/cle.
It also shows when the transitions from one state to ancther are made & aresporse to cdls being made to its operations.

The objed starts by being creaed. It can then be modified. After being modified, its versionis updated and it is brought
uncer configuration management (CM) with the status ‘ control’. Then it can be released from configuration management
for review. Or the technicd_projed_manager can dedde to bypassthe review, in which case the status of the Cl beaomes
‘se ready’ (software_engineeg_realy) . Or thetedhnicd_projed_manager can dedde to bypassbath the review and the dt-
test. The status of the Cl then becomes ‘dt_ready’ (development team_realy) .

If the result of the review is pasitive, the status of the Cl becomes ‘se_realy’. If the result of the review is negative the
status of the Cl becomes * maintenance .

From the status * se_ready’ the Cl can bereleased from configuration management for the dt-test. Or the
technicd_projed_manager can dedde to bypassthe dt-test. Thisresultsin the Cl status ‘dt_ready’. Also if the result of the
dt-test is positive, the Cl status becomes *dt_ready’ . If the result of the dt-test is negative, the Cl gets the status
‘maintenance .

From the status ‘ dt_ready’ the Cl can be released from configuration management for the accetance-test by the austomer.
If it isaccepted by the austomer the CI gets the status * baseline’ else * maintenance .

A CI of asystem that isin operational use has the status ‘ basgline'. If aproblem_and_change report (PCR) isissued on
this Cl the foll owing will happen. The Cl getsthe status ‘archive'. A new Cl is creaed. The new Cl gets, whenitis
creded, the same @mntents asthe old Cl. The software_enginea solves the problem in the new Cl. Theold Cl isin fad
‘archived'.

4.3.2.33 Configuration_ltem : internal behavior-STDs
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The @nfiguration_item has 13 operations: ‘creae’, ‘update version', ‘releae’, ‘modify’, ‘review’, ‘dt_test’,
‘acceptance test’, ‘ch_st to_control’, ‘ch_st_to_se realy’, ‘ch_st to_d realy’, ‘ch_st_to_heseling’, ‘ch_st to_maint’
and‘ch_st_to_archive'. These operations have the following interna behavior STDs.

OPERATION

OPERATION
EXECUTE ENDED
INTERNAL

ACTION

OPERATION
NOT ACTIVE ASKED
ACT_

OPERATION

figure 4.81 only_interna_adion_construct : internal behavior STD

All operations can be modeled by the ‘only_internal_adion'-construct sincethey dorit exeaute any cdlsto ather objeds.
They all follow the cnstruct’ stemplate andtheir adions are explained in the foll owing table.

OPERATION INTERNAL ACTION

CH_ST_TO_CONTROL

CH_ST_TO_SE_READY

CH_ST_TO_DT_READY

CH_ST_TO_BASELINE

CH_ST_TO_MAINT

CH_ST_TO_ARCHIVE

UPDATE STATUSATTRIBUTE TO CONTROL AND RELEASE ATTRIBUTE TO NO
UPDATE STATUSATTRIBUTE TO SE_READY AND RELEASE ATTRIBUTE TO NO
UPDATE STATUSATTRIBUTE TO DT_READY AND RELEASE ATTRIBUTE TO NO
UPDATE STATUSATTRIBUTE TO BASELINE AND RELEASE ATTRIBUTE TO NO
UPDATE STATUSATTRIBUTE TO MAINT AND RELEASE ATTRIBUTE TO NO
UPDATE STATUSATTRIBUTE TO ARCHIVE

UPDATE_VERSION
RELEASE
CREATE

MODIFY

REVIEW

DT_TEST
ACCEPTANCE_TEST

INCREMENT VERSION ATTRIBUTE

UPDATE RELEASE ATTRIBUTE TO YES

CREATE NEW OBJECT AND INITIALIZE IT. THE INITIALIZATION CAN BE DONE WITH
THE CONTENT OF ANOTHER EXISTING OBJECT

MODIFY (READ/WRITE/DELETE) THE CONTENT ATTRIBUTE

READ THE CONTENT ATTRIBUTE + UPDATE RESULT

EXECUTE (PART OF) THE CONTENT ATTRIBUTE + UPDATE RESULT

EXECUTE (PART OF) THE CONTENT ATTRIBUTE + UPDATE RESULT

table 4.2 only_internal_adion_construct : operations and adions

The‘creae’ operation hesin fad nat only an internal adion bu also interadion with another objed when it hasto rea its
contents to initi ali zethe newly creaed oljed. But becaise thisinteradionis not further detail ed here, the ‘ creae’
operation can be described by the ‘only_iternal_adion’-construct.

The operations ‘ dt_test’ and ‘ acceptance test’ exeaute (part of) the mntent attribute of the d. These ae ‘virtua’
operationsin the sense that they model the property of the Cl to be &leto be exeauted after it has been compiled and
linked into an exeautable. When aCl istested individually, the Cl runsin atest-harness Every testcase exeautes part of
this Cl. In case of asystem-level test the Cl islinked with ather CI’sinto ore exeautable which istested by performing
testcaseson oreor more Cl’s.

The operations ‘ch_st_to_control’, ‘ch_st to_se realy’, ‘ch_st_to_d _realy’, ‘ch_st to_maint’, ‘ch_st_to_hasdline,
"ch_st to_archive', ‘release’ and ‘review’ have noformal parameter. The operation‘ cred€’ hastwo parameters. Thefirst
indicating if it hasto initializethe newly creged ClI with the @mntents of an existing objed and the semnd parameter gives
theid o that objed. The parameter of ‘ update version' isthe new version number. The operation ‘ modify’ has asits
parameter the updated (part of the) content of the Cl.

4.3.2.34 Configuration_ltem : manager-STD

The ommunicaion ketween the mnfiguration_item’s operations (cdl ees) and their cdlersis managed by amanager STD.
The manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employed(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) hashave entered the trap(s), the transition can and will (eventualy) take place
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figure 4.82 configuration_item : manager STD

Every cdler of every operation d the dasscorfiguration_item hasto wait after the cdl, for the cdl eeto read some paint
inits exeaution. The status has to be updated before the cdl er may proceel. The configuration_item hasto be aeaed
before the cdler may proceal. The version d the Cl hasto be updated before the cdl er may proceal. The Cl hasto be
released before the cdl er may proceal. The operations ‘modify’, ‘review’, ‘dt_test’ and‘acceptance test’ must perform
their adion and give some feedbadk to the cdler. Only after the cdler recavesthisfeedbadk may he proceal.

To mode this, every state of the external STD is given in the manager STD in an ‘exploded view'. Every state mnsists of
severa substates. In the éove figure the exploded states are shown asa wmbination d amain substate and severa,
smaller ‘cdler_waits -substates. In these ‘ cdler_waits -substates the cdl eeis garted and the cdl er must wait. Every cdlee
is modeled with the ‘ad-construct, small trap’. After the cdl eehas readied some point in its exeadtion (i.e entersits snal
trap) the transition ou of the ‘cdler_waits-substate is taken. In the next state the cdl er is then all owed to proceal. Also the
seaondtrap o the cdleehasto be small, becaiseit hasto finish performing its function before the manager STD may start
the next operation (be it the same operation a anather one). E.g. the status change to ‘ control’ must be goplied to the Cl,
before the operation‘ch_st to_se realy’ may start its exeaution. If nat, the operation‘ch_st to_se ready’ could updite
the status attribute before the operation ‘ch_st_to_control’ does ©, and anincorred status would be the result (the ‘lost
upckte’ problem [ELM]).

The natation CPSx in the STD stands for Consoli dated Prescribed Subprocesses andis a set of CCx's. The natation CCx
inthe STD stands for ‘ Call er(s)-Calle€ and isthe set of subprocesses prescribed for a cetain cdl er-cdlee @mbination.
Thenotation TLF-x stands for ‘ Traps Logicd Formula and describes the aombination o traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the numbering used in the next paragraph.

The CPSsandthe TLF sfor this manager are :

CPSL ={CCl-1, CC2-1, CC3-1, CC4-3, CC5-1, CC6-1, CC7-1, CC8-1}
TLF1A =(T-19andT-21)
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CP2A ={CCl-1, CC2-2, CC3-1, CCA-3, CC5-1, CC6-1, CCr-1, CCB-1}
TLF1B =T-20

CP2B ={CCl-1, CC2-3, CC3-1, C4-3, CCh-1, CCB-1, CCr-1, CCB-1}
TLF1B =T-22

CPSC ={CCl-1, CC2-1, CC3-1, CCA-3, CC5-3, CC6-1, CC7-1, CC8-1}
TLF-4B =T-34

CP2D ={CCl-1,CC2-1,CC3-1, CA4-2, CC5-1, CCB-1, CCr-1, CCB-1}
TLF-24B=T-28

CPS ={CCl-1, CC2-1, CC3-1, CC4-3, CC5-1, CC6-1, CC7-1, CC8-1}
TLF-2A =T-30and(T-23and T-25)
TLF3 =T-30and(T-31and T-33)

CPS3 ={CCl1,CC2-1,CC31, CCA-3,CCh-2, CC6-1, CCr-1, CCB-1}
TLF4A =T-32

CPSA
TLF2B

{CCl-1, CC2-1, CC3-2, CC4-1, CC5-1, CCB-1, CC7-1, CC8-1}
T-24

CP$4 ={CCl-1, CC2-1, CC3-3, CC4-1, CC5-1, CCh-1, CC7-1, CC8-1}
TLF-5A =T-26and(T-1and T-13)

CPSA ={CCl-2,CC2-1, CC3-1, CCA4-1, CC5-1, CCB-1, CCr-1, CCB-1}
TLF5B =T-2

CPS$ ={CCl-3,CC2-1, CC3-1, CC4-1, CC5-1, CCh-1, CC7-1, CC8-1}
TLF-6A = (T-27and T-29)
TLF-8A =(T-3and T-14q)
TLF-9A =(T-5and T-14b)

CPA ={CCl1-3,CC2-1, CC3-1, CA4-2, CCh-1, CCB-1, CCr-1, CCB-1}
TLF6B =T-28

CPB ={CCl1-3,CC2-1, CC3-1, CC4-3, CC5-1, CC6-3, CCr-1, CCB-1}
TLF12B=T-38

CPS$ ={CCl-3,CC2-1, CC3-1, CC4-3, CC5-1, CCh-1, CC7-1, CC8-1}
TLF-7A =T-30and (T-7 and T14c)

TLF-10A= T-30and (T-3 and T14a)

TLF11 =T-30and(T-35and T-37)

CPSr ={CCL-3,CC2-1, CC3-1, CCA-3, CC5-1, CC6-2, CCr-1, CCB-1}
TLF12A=T-36

CPSBA ={CCl-4, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CC7-1, CC8-1}
TLF-8B =T-4

CPSBB ={CCl-4, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CC7-1, CC8-1}
TLF-10B=T-4

CPSS ={CCl-5, CC2-1, CC3-1, CCA-1, CC5-1, CCh-1, CC7-1, CC8-1}
TLF-13A= (T-27and T-29)
TLF-14A= (T-5and T-153)

CP®A ={CCL5,CC2-1, CC3-1, CA4-2, CC5-1, CCB-1, CCr-1, CCB-1}
TLF13A= T-28

CP®B ={CCL-5, CC2-1, CC3-1, CC4A-3, CC5-1, CC6-1, CCr-3, CC8-1}
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TLF17B=T-42

CP® ={CCl-5,CC2-1, CC3-1, CC4-3, CC5-1, CCh-1, CC7-1, CC8-1}
TLF-15A= T-30and (T-5 and T-153)
TLF-16 =T-30and(T-39and T-41)
TLF-18A= T-30and (T-7 and T-15b)

CPSI0 ={CCl1-5,CC2-1, CC3-1, C4-3, CCh-1, CC6-1, CCr-2, CCB-1}
TLF17A=T-40

CPSL1A = {CCl1-6, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CCB-1}
TLF9B =T-6

CPSL1B = {CC1-8, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CC8-1}
TLF14B= T-6

CPSLIC = {CC1-8, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CCB-1}
TLF15B=T-6

CPSl1 ={CC1-7,CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CCB-1}
TLF19A=(T-27 and T-29)

CPSL2A = {CCl1-7, CC2-1, CC3-1, CC4-2, CC5-1, CC6-1, CCr-1, CCB-1}
TLF19B=T-28

CPSL2B ={CCl-7, CC2-1, CC3-1, CC4-3, CC5-1, CC6-1, CC7-1, CC8-3}
TLF-23B=T-46

CPSL12 ={CCl-7, CC2-1, CC3-1, CC4-3, CC5-1, CC6-1, CC7-1, CC8-1}
TLF-20A= T-30and (T-9 and T-163)
TLF-21A= T-30and (T-7 and T-16b)
TLF-22 =T-30and(T-43and T-45)

CPSI3 ={CCl1-7,CC2-1, CC3-1, C(4-3, CC5-1, CC6-1, CCr-1, CC8-2}
TLF-23A=T-44

CPSL4A = {CCL1-9, CC2-1, CC3-1, CCA-1, CC5-1, CC6-1, CCr-1, CCB-1}
TLF-20B=T-10

CPSl4 ={CCI-10, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CC7-1, CC8-1}
TLF-25A= (T-11and T-17)

CPSL5A = {CC1-13, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CC8-1}
TLF7B =T-8

CPSL5B = {CCl1-14, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CC8-1}
TLF18A=T-8

CPSI5C ={CC1-15, CC2-1, CC3-1, CC4-1, CC5-1, CCo-1, CC7-1, CC8-1}
TLF-21A=T-8

CPSI5 ={CCl-1, CcC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CCB-1}
TLF-24A= (T-27and T-29)

CPSL6A = {CCl1-11, CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CC8-1}
TLF-25B=T-12

CPSl6 ={CCl-12 CC2-1, CC3-1, CC4-1, CC5-1, CC6-1, CCr-1, CC8-1}

The cdler-cdlee ombinationsfor ‘ch_st to x’ and‘cm_ch_st ci_to (x)’ are:
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CCl-1 ={Sl, S3, S5, S7, S9 , Sl1, S13}
CCl2 ={S2,S3, S5, 57,99 , S11, S13}
CC1-3 ={Sl, S3, S5, S7, S9 , Sl1, S14}
CCl-4 ={Sl, $4, S5, 57,99 , S11, S14}
CC1-5 ={Sl, S3, S5, 7, S9 , Sl1, S15}
CCl1-6 ={Sl, S3, 6, S7, 99 , Sl1, S14}
CC1-7 ={Sl, S3, S5, 7, S9 , S11, S16}
CCl1-8 ={Sl, S3, 6, S7, 9 , S11, S15}
CC1-9 ={Sl, S3, S5, S7, S10, Sl1, S16}
CC1-10={Sl, S3, S5, S7, 9 , S11, S17}
CCl-11={SL, S3, S5, S7, 9 , S12, S17}
CCl1-12={Sl, S3, S5, S7, 9 , S11, S18}
CC1-13={SL, S3, S5, S8, S9 , S11, S14}

CCl-14={Sl, S3, S5, S8, 9 , S11, S15}
CC1-15={S1, S3, S5, S8, S9 , S11, S16}

The cdler-cdlee ombinationsfor ‘creae and‘cm creae ci’ are:

CC2-1 ={S19, 21}
CC2-2 ={S20, S21}
CC2-3 ={Sl9, S22}

The cdl er-cdlee ombinations for ‘update version’ and‘cm_updite version' are:

CC3-1 ={S23, 25}
CC3-2 ={S24, S25}
CC3-3 ={S23,S26}

The cdl er-cdlee ombinationsfor ‘relesse’ and‘cm_release’ are:

CCa-1 ={S27, 29
CCA-2 ={S28, S29
CCA-3 ={S27, S30}

The cdl er-cdlee ombinations for ‘modify’ and‘se_modify’ are:

CC5-1 ={S31, S33}
CC5-2 ={S32, S33}
CC5-3 ={S31, S34}

The cdl er-cdlee ombinationsfor ‘review’ and‘re review’ are:

CC6-1 ={S35, S37}
CC6-2 ={S36, S37}
CC6-2 ={ S35, S38}

The cdler-cdlee ombinationsfor ‘dt_test’ and‘te dt_test’ are:

CC7-1 ={S39, S41}
CC7-2 = {40, S41}
CC7-3 ={S39, 542}

The cdl er-cdlee ombinations for ‘accetance test’” and‘cu_accetance test” are:

CC8-1 = {43, 45}
CC8-2 = {44, S45}
CC8-3 = {43, 46}

4.3.2.35 Configuration_ltem : employee-STDs
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The manager STD has the following 21 employeeSTDs. The employees are the own internal cdlees‘ch_st_to_control’,
‘ch_st to_se ready’, ‘ch_st to_d ready’, ‘ch_st to_besdine, ‘ch_st to_maint’, ‘ch_st to_archive’ andtheir cdler
‘cm_ch_st_ci_to_(x)’ of the dasscorfiguration_manager. These 6 operations are cdled in turn by the
configuration_manager. The cdlee’creae’ anditscdler ‘cm_creae’ of the dasscorfiguration_manager. The cdlee
‘updete_version’ anditscdler ‘cm_updite version' of the mnfiguration_manager. The cdlee‘release’ anditscdler
‘cm_release’ of the configuration_manager. The cdlee'modify’ anditscdler ‘'se_modify’ of the dass ®ftware_enginee.
The cdlee‘review’ anditscdler ‘re_review’ of the dassreviewer. The cdlee'dt_test’ anditscdler ‘te_dt_test’ of the
test_enginea. Andthe cdlee’accetance test’ anditscdler ‘cu_accetance test’ of the dasscustomer.

Thefirst 7 employees are the cdlees ‘ch_st to_control’, ‘ch_st_to_se realy’, ‘ch_st to_d realy’, ‘ch_st_to_hesdline,

‘ch_st to_maint’, ‘ch_st_to_archive’ andtheir cdler ‘cm_ch_st_ci_to_(x)'.

Normally when using the ad-construct in the cdler_cdl eeconstruct, thefirst trap T-X of the cdleeis snall, the one state
‘operation nd adive', andthe semndtrap T-Y islarge, the rest of the states. This all ows the manager to proceed as on
asposshle dter the start of the cdl ee(depending also onthe trap structure of the cadl er). All the state-changing cdl ees of
the @nfiguration_item require however that the internal operationto be finished before the next operation may start. This
ensures that the state-attribute is corredly updated. The seandtrap of the ad-construct hasto be placel after the interna
operation hes ended, T-Z. So the manager can orly procee to its next ‘ starting’ state dter the state-attribute has been
upckted. The seandreason for the small trap isthe fad that the cdl er is waiti ng after its cdl, and hesto be natified that it
can procea becaise the requested state dhange has been applied to the ClI.

OPERATION OPERATION OPERATION
NOT ACTIVE ASKED EXECUTE ENDED
INTERNAL

ACTION

figure 4.83 ad-construct : subprocessSX

T-Y

OPERATION OPERATION OPERATION
NOT ACTIVE ASKED EXECUTE ENDED

ACT.
= INTERNAL
OPERATIOI ACTION

figure 4.84 ad-construct : subprocessSY, large trap

OPERATION OPERATION OPERATION

NOT ACTIVE ASKED EXECUTE ENDED

ACT.
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ACTION

figure 4.85 ad-construct : subprocessSZ, small trap

Thefirst employeeisthe cdleeoperation‘ch_st_to_control’. This employeehas two subprocesses S1 and S2 and two
traps T1 and T2 acording to the ‘ ad-construct, small secondtrap’.

The secndemployeeisthe cdleeoperation‘ch_st to_se ready’. This employeehas two subprocesses S3 and $4 and two
traps T3 and T4 acwrding to the ‘ad-construct, small secondtrap’.

The third employeeis the cdleeoperation‘ch_st to_d ready’. Thisemployeehas two subprocesses S5 and S6 and two
traps T5 and T6 acwrding to the ‘ad-construct’, small secondtrap.
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The fourth employeeis the cdleeoperation‘ch_st to_maint’. This employeehas two subprocesses S7 and S8 and two
traps T7 and T8 acwrding to the ‘ ad-construct, small secondtrap’.

The 5th employeeisthe cdl eeoperation‘ch_st_to_besdline'. This employeehas two subprocesses SO and S10 and two
traps T9 and T10 ac®rding to the ‘ ad-construct, small secndtrap’.

The 6th employeeisthe cdl eeoperation‘ch_st_to_archive'. This employeehas two subprocesses S11 and S12 and two

traps T11and T12 acording to the ‘ ad-construct, small secondtrap’.

The 7th employeeisthe cadler operation‘cm_ch_st_ci_to_(x)'. This employeehas the subprocesses S13 urtil S18and the
traps T13, T14a, T14h T14c, T15a T15h T16a T16h T17 and T18. The employe€s sibprocesses are modeled
acording to the cdler_cdleeconstruct. The following figures how these subprocesses. Thefirst figureisthat of
subprocessS18 showing the total internal STD. T18isthe so-cdled trivia trap which encompasses the whale interna
STD of the operation.

STATUS STATUS
CONTROL DT_READY
ASKED ASKED

CM_CH_ST_

CI_TO_(X)
ASKED

figure 4.86 employeeint-cm_ch_st_ci_to_(x) : subprocessS18
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figure 4.88 employeeint-cm_ch_st_ci_to_(x) : subprocessS14

T-15a
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figure 4.89 employeeint-cm_ch_gt_ci_to_(X) : subprocessS15

T-16b
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figure 4.90 employeeint-cm_ch_gt_ci_to_(X) : subprocessS16
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figure 4.91 employeeint-cm_ch_st_ci_to_(x) : subprocessS17
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The 8th and @h employee ae the cdl eeoperation ‘crede’ anditscdler ‘cm_crede’ . These ae modeled acwrding to the
‘cdler-cdle€-construct. The enployee’ crede’ has two subprocesses S19 and S20 and two traps T19 and T20. Itsinterna
operation hesto be finished before the next operation may be started, so it is modeled with the ‘ ad-construct, small trap’.
The secondreason for the small trap isto ndify the waiting cdler ‘cm_creae ci’ that it can proceel. The enployee
‘cm_creae ci’ hastwo subprocesses S21 and S22 and two traps T21 and T22.

The 10th and 11h employee aethe cdl eeoperation‘ update version’ anditscdler ‘cm_update version'. These ae
modeled acwrding to the ‘ cdl er-cdl e€ -construct. The amployee‘ update version' has two subprocesses S23 and S24 and
two traps T23 and T24. Itsinterna operation hesto be finished before the next operation may be started, so it is modeled
with the *ad-construct, small trap’. The seandreason for the small trap isto ndify the waiting cdler

‘cm_upchte version' that it can proceal. The enployee’cm_updite version' has two subprocesses S25 and S26 and two
traps T25and T26.

The 12th and 13h employee ae the cdleeoperation ‘release’ anditscdler ‘cm_release’. These ae modeled acording to
the ‘cdler-cdle€-construct. The amployee‘release’ has two subprocesses S27 and S28 and two traps T27 and T28. Its
internal operation hasto befinished before the next operation may be started, so it is modeled with the ‘ ad-construct,
small trap’. The secndreason for the small trap isto ndify the waiting cdler ‘cm_release’ that it can proceed. The
employee‘cm _release’ has two subprocesses S29 and S30 and two traps T29 and T30.

The 14th and 18h employee ae the cdl eeoperation‘ modify’ anditscdler ‘se_ modify’. These ae modeled acording to
the ‘cdl er-cdl e€-construct. The employee’ modify’ has two subprocesses S31 and S32 and two traps T31and T32. Its
internal operation hasto befinished before the next operation may be started, so it is modeled with the  ad-construct,
small trap’. The secndreason for the small trap isto ndify the waiting cdler ‘se_modify’ that it can proceel.The
employee‘se modify’ hastwo subprocesses S33 and S34 and two traps T33 and T34.

The 16th and 1th employee ae the cdleeoperation ‘review’ anditscdler ‘re_review'. These ae modeled acmrding to
the‘cdler-cdle€-construct. The employee’ review’ has two subprocesses S35 and S36 and two traps T35and T36. Its
internal operation hasto befinished before the next operation may be started, so it is modeled with the  ad-construct,
small trap’. The secndreason for the small trap isto ndify the waiting cdler ‘re_review’ that it can proceeal. The
employee‘re _review' hastwo subprocesses S37 and S38 and two traps T37 and T38.

The 18th and 19h employee aethe cdleeoperation‘dt_test’ anditscdler ‘te dt_test’. These ae modeled acording to
the ‘cdler-cdle€-construct. The employee’dt_test’ has two subprocesses S39 and S40 and two traps T39 and T40. Its
internal operation hasto befinished before the next operation may be started so it is modeled with the * ad-construct, small
trap’. The secondreason for the small trap isto ndify thewaiting cdler ‘te_dt_test’ that it can proceal. The employee
‘te_dt_test’ hastwo subprocesses S41 and S42 and two traps T41and T42.

The 20th and 21th employee aethe cdl eeoperation ‘accetance test’ anditscdler ‘cu_accetance test’. These ae
modeled acarding to the ‘ cdl er-cdl e -construct. The amployee’ acceptance test’ has two subprocesses S43 and $44 and
two traps T43 and T44. Itsinterna operation hesto be finished before the next operation may be started, so it is modeled
with the ‘ad-construct, small trap’. The seaondreason for the small trap isto ndify the waiting cdler

‘cu_acceptance test’ that it can proceel.
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figure 4.92 employeeint-cu_acaeptance_test : subprocessS45

ACCEPTANCE
_TEST ASKED

CM_CH_ST

NON- CU_ACCEP- CR :
A PCR_TO_(X)

CU_ACCEP- TANCE_TEST CREATE
TANCE_TEST ASKED ASKED ASKED

figure 4.93 employeeint-cu_acaeptance_test : subprocessS46

The enployee’ cu_accetance test’ hastwo subprocesses S45 and $46 and two traps T45 and T46.
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4.3.24 Problem_and_Change_Report

4.3.2.41 Problem_and_Change_Report : external behavior-STD

PCR STATUS
READ

PCR_READ_STATUS

CH_ST_TO_ \
REJECTED

CH_ST_TO_ CH_ST_TO_
SCB REJECTED

—»| REJECTED

ccB

DISC_
CREATED

\_

figure 4.94 problem_and_change_report: external behavior STD

CREATE
CARRY_OUT

/

This externa behavior STD shows the states an oljed of the dass‘ problem_and_change _report’ (PCR) can bein duing
itslife gscle. Its also shows when the transitions from one state to anather are made & aresporse to cdls being madeto its
operations.

When the objed is being creaed by the test-enginea or the austomer it isaso fill ed in by them. Thesefilli ng in-
interadions between test_enginee or customer and the problem_and_change _report objed are nat shown here. Becaise
of thefad that the operation ‘ pcr-creae’ can be cdled by threedifferent cdlers, ‘te_dt_test’, ‘cu_acceptance test’ and
‘cu_issue_per’, the state ‘disc_creaed’ is adiscriminator state which handesthe three célers.

Aftter credionthe PCR can then df ered to the software_configuration_bard, if it is of category A or C. The PCR status
then beaomes ‘' SCB'. If it is of caegory B it will be offered to the wnfiguration_control_baard. The PCR status is then
changed to ‘CCB'.

If the configuration_control_baard deddes that the problem_and_change_report has to be solved, it givesit to the
software_configuration_bard. The status of the PCR bemmes ‘' SCB'. If the configuration_control_bcard deddesto rejed
the PCR, the new status will be ‘rejeded’.

The software_corfiguration_bard deddes onthe PCRs it receves, including the ones coming from the @nfiguration_
control_bacerd, and deddes what to dowith them. The onesto be caried ou get the status ‘carry_ou’. Or the
software_configuration_bard can rejed them. In that case the PCR status beaomes ‘rejeded’.

When the projed_manager clusters the problem_and_change_reportsinto logicd groupsto be worked upon they get the
status * maintenance .

When thetest_enginee has chedked a PCR during the dt-test and foundit to be ok, the problem_and_change report’s
status changesto ‘ solved'.

In al states of the STD (excluding the state ‘ nonrexisting’) the operation ‘per_read_status' cen be cdled. The PCR goesto
the state ‘ per status rea’ . Here the internal operation ‘per_read_status' is darted and the PCR transits bad to the state it
wasin beforeit was cdled. Beforeit does it returns the PCR status to the cdler. Thefad that the operation
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‘per_real_status' can be cdled in (almost) every state of the external STD, is modeled by the transition from the XOR-
superstate (the big redangle with the rounded corners) to the state ‘ per statusread’. The fad that it remembers the state it
was in when it was cdl ed and transits bad to that state is modeled by the transition to the ‘ history state indicetor’, the
small circle cntaining the letter ‘H’. Superstate and history indicator are part of the UML natation for state diagrams,
which isessntialy the Hardl statedhart notation [HAR].

4.3.2.42 Problem_and_Change_Report : internal behavior-STDs

The problem_and_change report has 8 operations: ‘per_crede’, ‘per_read_status’, ‘ch_st to_scb’, ‘ch_st to_cdy,
‘ch_st to_regeded’, ‘ch_st to_cary_ou’, ‘ch_st to_maint’ and‘ch_st to_closed' . These operations have the foll owing
internal behavior STDs.

/

OPERATION OPERATION OPERATION
NOT ACTIVE ASKED EXECUTE ENDED

ACT.
= INTERNAL
OPERATION ACTION

figure 4.95 only_internal_adion-construct : internal behavior STD

All operations can be modeled by the *only_internal_adion-construct’” sincethey dorit exeaute any cdlsto ather objeds.
They dl follow the @mnstruct’s template and their adions are explained in the foll owing table.

OPERATION INTERNAL ACTION

CH_ST_TO_SCB UPDATE STATUSATTRIBUTE TO SCB

CH_ST_TO_CCB UPDATE STATUSATTRIBUTE TO CCB

CH_ST_TO_REJECTED UPDATE STATUSATTRIBUTE TO REJECTED

CH_ST_TO_CARRY_OUT UPDATE STATUSATTRIBUTE TO CARRY_OUT

CH_ST_TO_MAINT UPDATE STATUSATTRIBUTE TO MAINT

CH_ST_TO_CLOSED UPDATE STATUSATTRIBUTE TO CLOSED

PCR_CREATE CREATE NEW OBJECT AND FILL IT IN (=<MODIFY THE DESCRIPTION ATTRIBUTE)
PCR_READ_STATUS RETURN VALUE OF STATUSATTRIBUTE

table 4.3 only_internal_adion-construct : operations and adions

Although the ‘pcr_cred€e’ has an interadionwith ather objeds, thefilli ng in of the report, it can be modeled by the
‘only_internal_adion-construct’ because thefilling in o the pcr is nat further detail ed. The formal parameter of
‘per_crede’ isthe updated (part of the) description o the per.

The operation ‘ pcr_real_status' has noformal parameters, but it returns a status value to the cdl er. The operations
‘ch_st to_scb’, ‘ch_st to_cdy', ‘ch_st to rgeded’, ‘ch_st to_cary ou’, ‘ch_st to maint’ and‘ch_st to_closed’ have
noformal parameters.

4.3.2.43 Problem_and_Change_Report : manager-STD

The communicaion between the problem_and_change_report’s operations (cdl ees) and their cdlersis managed by a
manager STD. The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager
STD are labeled with a mmbination d traps. The entering of the trap(s) by the relevant employeds) isa andtionfor the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place
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figure 4.96 problem_and_change_report : manager STD

cps1 >
TLFL

Every cdler of every operation d the dassproblem_and_change report hasto wait after the cdl, for the cdl eeto reath
some point in its exeaution. The status hasto be updated before the cal er may proceed. The problem_and_change_report
hasto be aeaed before the cdler may proceel. The operation ‘per_read_status' must return the status to the cdl er, before
the cdler may proced.

To mode this, an AND-superstate is creaed in the external STD and an extra state ‘waiting_cdler_proceal’ isadded to it.
The state ‘waiting_cdler_proceal’ consists of the substates ‘disc_waiting_cdler_proceed” and *discriminator’. From
every state inside the AND-superstate the external STD can go to the state ‘ waiting_cdler_proceel’ . From the state
‘waiting_cdler_proceal’ the external STD transits bad to to state it wasin before it entered the state ‘waiting _cdler_
proceal’ . Thisis modeled by the ‘reaursive history state’ ‘ H'. ‘Reaursive’ means that the STD returnsto the @rred level
of depth (i.ethelevel shown in the STD) inside some aygregate state inside the AND-superstate. The reaursionis
indicated by the asterix (*) next to the ‘history’ state [HAR].

Every cdleeis modeled by the ‘ad-construct, small secondtrap’. When some cdl eehas progressed far enowgh inits
exeadtion (i.e. has entered its snall trap), the external STD transitsto ‘disc_waiting_cdler_procee . Here it deddes
which cdleehas ended, andit allowsits caler to procea (i.e prescribes the next subprocessfor the cdler). When the
cdler hasindeal procealed (i.e. has entered the trap of its next subprocess, the external STD transits to the
‘discriminator’ state. Here it deddeswhich cdler it was that was all owed to procee. For this cdler it then prescribesits
next subprocess Then the external STD transits to the state it wasin before it entered ‘waiting_cdler_procee’.

Also the secondtrap o the cdleehasto be small, becaiseit hasto finish performing its function kefore the manager STD
may start the next operation (be it the same operation a ancther one).

An precaittionis nealed to ensure that when an cdl eeis exeauting, the next operation can orly be started after the first
cdleehas ended. Thistakes the form of an extra‘guard’ onthe * operation-starting’ -transition from one state to the next.
Thistransitionis guarded with the trap encompassng the ‘non-adive' state of the previous (possbly still exeauting)
operation. So this transition can ony be taken when the the previous operation hes been prescribed it next (=first)
subprocessin which it can read itstrap ‘non-adive’ (it finishesits exeaution). The the previous operationis prescibed its
next (=first) subprocessin the state ‘waiting_cdler_ proceel’. So the external STD must first go to its sate
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‘waiting_cdler_proceel’ before the next operation can be started. For example, in the state *carry_ou’, the external STD
must first take the transition from ‘carry_ou’ to ‘waiting_cdler_ proceal’ before it can take the transition from
‘cary_ou’ to ‘maintenance (onwhich transition the next operationis garted).

The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD stands for ‘ Call er(s)-Calle€ andisthe set of subprocesses prescribed for a cetain cdl er-cdlee @mbination.
The notation TLF-x standsfor ‘ Traps Logicd Formula and describes the awmbination d traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The CPSsandthe TLF sfor this manager are :

CPSL ={CCl-1,CC2-1, CC3-1}
TLF1 =T-19and(T-21 a T-23 a T29)

CP® ={CCl-1,CC2-2 ar CC2-1, CC3-1}
TLF2 =T-19and(T-1and T-13b)
TLF-3 =T-19and(T-3and T-133)

CPS} ={CCl-4 o CCl-5 CC2-1, CC3-1}
TLF4 =T-3and(T-1land T-14b)
TLF5  =T-3and(T-5and T-14a)

CP$4 ={(CCl-2 or CCl-6) or CC1-3, CC2-1, CC3-1}
TLF-6 =T-1and(T-5and T-153)
TLF7 =T-land(T-7 and T-15b)

CPS$ ={CCl-10 a CCl-11, CC2-1, CC3-1}
TLF-8 =T-7and(T-9and T-163)

CP$ ={CCl-12 a CCl-13 CC2-1, CC3-1}
TLF9 =T-9and(T-11and T-173)

CPSr ={CCl-14 a CC1-8,CC2-1, CC3-1}
CPS8 ={(CCLl-7 o CC1-9) or CC1-8, CC2-1, CC3-1}

The state * per status read” consists of 6 substates which are entered depending on the state the STD was in when the cdl to
‘per_ready’ ocaurred. Thisisrefleded in the CPD and the TLF10. Also refleded in TLF-10isthe fad that writing of the
status attribute has to be finished before it may be rea.

CP® ={CCl-1,CC2-1, CC3-2} or
{CC1-3,CC2-1, CC3-2} or
{CC1-5,CC2-1, CC3-2} or
{CCl-8,CC2-1, CC3-2} or
{CCl1-11, CC2-1, CC3-1} or
{CC1-13 CC2-1, CC3-1}
TLF10 =(T-25andT-27) and (T-19 @ T-1 o T-3 or T-5 or T-7 or T-9 or T-11)
TLF11 =T-25

The state ‘ disc_waiting_cdler_proceal’ consists of 7 substates which are entered depending onthe state the STD wasin
when ore of the cdl ees entered its snall trap. Thisisrefleded in CPSLOand TLF12and TLF13.

CPSI0 ={CC1-1, CC2-3, CC3-1} or

{CC1-3,CC2-1, CC3-1} or

{CC1-5,CC2-1, CC3-1} or

{CC1-8,CC2-1, CC3-1} or

{CC1-11, CC2-1, CC3-1} or

{CC1-13 CC2-1, CC3-1} or

{CC1-x asprescribed in CPSLO, CC2-x as prescribed in CPSLO, CC3-3}
TLF12 =T-20aT-20T-4aT-6 o T-8 o T-10 a T-12 a T-26
TLF13 =(T-22 a T-24 a T-30) or T-15c or T-14cor T-18 a T-16b a T-17b o T-28
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The state ‘ discriminator’ consists of 7 substates which are entered depending on the state the STD was in when ore of the
cdlees entered its snall trap. Thisisrefleded in CPSL1. Thetransition TLF-14 is automatic, so notraps are guarding it.

CPSl1 ={CCl-1,CC2-1,CC3-1} or

{CC1-3,CC2-1, CC3-1} or

{CC1-5,CC2-1, CC3-1} or

{CC1-8,CC2-1, CC3-1} or

{CC1-11, CC2-1, CC3-1} or

{CC1-13 CC2-1, CC3-1} or

{CCl1-x asprescribed in CPSLO, CC2-x as prescribed in CPSLO, CC3-1}
TLF-14 = (-) (automatic transition)

The cdl er-cdlee ombinationsfor ‘ch_st_to x’ and‘cm_ch_st_pcr_to_(x)’ are:
CCl1-1 ={S1, 3, S5, S7, 9 , S11, 13

CCl-2 ={S2, S3,S5,S7, S9 , Sl1, S13}
CCl1-3 ={Sl, S3, S5, S7, 9 , S11, S15}

CCl-4 ={Sl, $4, S5, S7, S9 , Sl1, S13}
CCl1-5 ={Sl, S3, S5, S7, 9 , S11, S14}
CC1-6 ={S2, S3,S5,S7, S9 , Sl1, S14}
CCl1-7 ={Sl, S3, 6, S7, 9 , S11, S14}
CC1-8 ={Sl, S3, S5, 7, S9 , Sl1, S18}
CC1-9 ={Sl, S3, 6, S7, 9 , S11, S15}
CC1-10={SL, S3, S5, S8, S9 , S11, S15}
CCl-11={Sl, S3, S5, S7, 9 , S11, S16}
CCl-12={S1, S3, S5, S7, S10, S11, S16}
CCl1-13={Sl, S3, S5, S7, 9 , S11, S17}

CCl1-14={SL, S3, S5, S7, 9 , S12, S17}

The cdl er-cdlee ombinationsfor ‘per_creae and‘te_dt_test’, ‘cu_accetance test’ and‘cu_issle per’ arethe
following. The state ‘disc_crede’ isadiscriminator state and thisisrefleced in CC2-2.

CC2-1 ={S19, S21, S23, 29}

CC2-2 ={S20, S21, S23, S29}

CC2-3 ={S19, S22, 23, 29} or
{S19, 21, S24, 29} or
{S19, S21, S23, S30}

The cdl er-cdlee ombinations for ‘per_read_status' and ‘tpm_cluster_pcr’ are:

CC3-1 ={S25, 27}
CC3-2 ={S26, 27}
CC3-3 ={S25, 528}

4.3.2.44 Problem_and_Change_Report : employee-STDs

The manager STD has the foll owing 13 employeeSTDs. The enployees are the own internd cdlees‘ch_st to_scb’,
‘ch_st to_cdv', ‘ch_st_to_regjeded’, ‘ch_st cary ou’, ‘ch_st to_maint’, ‘ch_st to_solved’ andtheir cdler
‘cm_ch_st_per_to (x)' of the dassconfiguration_manager. These 6 operationsare cdled in turn by the
corfiguration_manager. The cdlee'pcr_crede andits3 cdlers‘te_dt_test’ of the dasstest_enginee,
‘cu_acceptance test’ and‘cu_issue per’ of the dasscustomer. The cdlee'per_read_status anditscdler
‘tpm_cluster_per’ of the technicd_projed_manager.

Thefirst 7 employees are the cdlees‘ch_st_to_scb’, ‘ch_st to_cdy’, ‘ch_st to rgeded’, ‘ch_st to_cary_ou’,

‘ch_st to_maint’, ‘ch_st_to_solved’ andtheir cdler ‘cm_ch_st_pcr_to_(x)’. The status changing operations must be
completed before the next operation may be cdl ed, therefore they are modeled by the ‘ small trap’-variant of the ad-
construct. The secondreason for the smdl trap isthe fad that the cdl er iswaiting after its cdl, and hesto be natified that
it can proceal becaise the requested state change has been applied to the PCR.
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OPERATION
NOT ACTIVE

OPERATION OPERATION
ASKED EXECUTE ENDED
INTERNAL
ACTION

ACT_
OPERATION

figure 4.97 ad-construct : subprocessSZ, small trap

Thefirst employeeisthe cadleeoperation‘ch_st_to_scb’. This employeehas two subprocesses S1 and S2 and two traps
T1and T2 acording to the *ad-construct, small seaondtrap’.

The semndemployeeisthe cdleeoperation‘ch_st to_cdy'. This employeehas two subprocesses S3 and S4 and two traps
T3 and T4 acording to the ‘ad-construct, small secondtrap’.

The third employeeisthe cadleeoperation‘ch_st_to_regeded’ . This employeehas two subprocesses S5 and S6 and two
traps T5 and T6 acwrding to the ‘ad-construct’, small secndtrap.

The fourth employeeisthe cdl eeoperation‘ch_st to_cary ou’. This employeehas two subprocesses S7 and S8 and two
traps T7 and T8 acwrding to the ‘ad-construct, small secondtrap’.

The 5th employeeisthe cdl eeoperation‘ch_st_to_maint’. This employeehas two subprocesses S9 and S10 and two traps
T9 and T10 acording to the *ad-construct, small secondtrap’.

The 6th employeeisthe cdleeoperation‘ch_st to_solved'. This employeehas two subprocesses S11 and S12 and two
traps T11and T12 acording to the ‘ad-construct, small secondtrap’.

The 7th employeeisthe cdler operation‘cm_ch_st_pcr_to_(x)’. This employeehas the subprocesses S13 urtil S18and
thetraps T13a, T13h, T14a, T14h T14c, T15a T15b T15¢c, T16a, T16h T17a T17band T18. The enploye€s
subprocesses are modeled acording to the cdler_cdleeconstruct. The foll owing figures srow these subprocesss. The
first figureisthat of subprocessS18 showing thetotal internal STD. T18isthe so-cdled trivial trap which encompasses
thewhdeinternal STD of the operation.

CCB_ STATUS
CONSIDER_PCR REJECTED
ASKED ASKED

NON- CM_CH_ST_

CM_CH_ST_ PCR_TO_(X)
PCR_TO_(X) ASKED

SCB_ STATUS
CONSIDER_PCR CARRY_OUT
ASKED ASKED

figure 4.98 employeeint-cm_ch_st_per_to (x) : subprocessS18
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T-13a

NON-
CM_CH_ST_
PCR_TO_(X)

ACT_
CM_CH_ST_
PCR_TO_(X)

CALL_
CH_ST_TO,
scB

figure 4.99 employeeint-cm_ch_st_per_to (X) : subprocessS13

ccB_
CONSIDER_PCR
ASKED

NON-
CM_CH_ST_
PCR_TO_(X)

figure 4.100employeeint-cm_ch_st_pcr_to (x) : subprocessS14

NON- CM_CH_ST_

CM_CH_ST_ PCR_TO_(X)
PCR_TO_(X) ASKED

SCB_
CONSIDER_PCR
ASKED

figure 4.101employeeint-cm_ch_st_per_to (x) : subprocessS15

STATUS
REJECTED
ASKED

STATUS
REJECTED
ASKED

STATUS
CARRY_OUT
ASKED
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NON-

CM_CH_ST_
PCR_TO_(X)

STATUS
CARRY_OUT
ASKED

figure 4.102 employeeint-cm_ch_st_pcr_to (x) : subprocessS16

NON-

CM_CH_ST_
PCR_TO_(X)

figure 4.103employeeint-cm_ch_st_per_to (x) : subprocessS17

The éghth, nineth, tenth and 13h employee ae the cdleeoperation ‘pcr_creae’ andits3 cdlers‘te dt test’ ,
‘cu_acceptance test’ and ‘cu_issue _per’ . These ae modeled ac@rding to the ‘ cdl er-cdl e€ -construct. The employee
‘creae’ hastwo subprocesses S19 and S20 and two traps T19 and T20. Itsinternal operation hes to be finished before
another operation may be started, so it is modeled with the * ad-construct, small trap’. The semndreason for the small trap
isto ndify thewaiting that it can proceel. The employee‘te dt test’ hastwo subprocesses S21 and S22 and two traps
T21and T22. The enployee’ cu_accetance test’ has two subprocesses S23 and S24 and two traps T23and T24. The
employee ‘cu_issue_pcr’ has two subprocesses S29 and S30 and two traps T29 &he St&@6. disc-creaed’ isa
discriminator state which establi shes which cdl er has exeauted the cdl and it prescribes the subprocesses acardingly.

The 11th and 12h employee aethe cdl eeoperation ‘ pcr_real_status anditscdler ‘tpm_cluster_pcr’. These ae modeled
acording to the ‘ cdl er-cdl e€ -construct. The employee’per_real_status' has two subprocesses S25 and S26 and two
traps T25and T26. The status has to be read and returned to the cal er before anew operation may be started, so it is
modeled with the ‘ad-construct, small trap’. The seamndreason for the small trap isto ndify the waiting that it can
proceal. The enployee'tpm_cluster_pcr’ has two subprocesses S27and S28 and two traps T27 and T28. The operation
‘tpm_cluster_per’ uses the ‘ simultaneous_cdl’ -construct to real the status of anumber of per's smultaneoudly.
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4.3.25 Software_Engineer

4.3.2.51 Software_Engineer : external behavior STD

The STD of the external behavior consists of aneutra state in which the software_enginee waitsfor a cadl to the only
operation it makes avail able to ather objedsand d an adivation state in which the interna ‘se_modify’ operationis
started.

SE_MODIFY_(X)

STARTING_
SE_MODFY

NEUTRAL )
<&
<

figure 4.104 software_enginee : externa behavior STD

The operation takes theid of the mnfiguration_item that hasto be modified asits only formal parameter. The
software_enginee does nat wait until the ‘se_modify’ operationisfinished, but returns as ©onas posshleto its neutra
state. Thisincreasesthe level of concurrency. Because the ‘se_ modify’ operation can be cdled aswell as adivated again
while the arrent exeaution d ‘se_modify’ isnat yet finished. (So thisis multi-threaded : simultaneous exeaution o

diff erent methodinvocations.)

4.3.2.52 Software_Engineer : internal behavior-STDs

The 1 operation‘se_modify’ of the software_enginee has the foll owing internal behavior STD.

CALL_
CM_UPDATE_
VERSION

CM_UPDATE
_VERSION
ASKED

SE_MODIFY
ASKED

CALL_CM_
CH_ST_CI_
TO_(CONTROL)

ACT_
SE_MODIFY

CALL_MODIFY

MODIFY
ASKED

figure 4.105int-se_modify : internal behavior STD

After the operation‘se_modify’ has garted, the software_enginee modifies the mnfiguration_item (Cl) one piece &the
time (seperate cdlsto modify). If heisfinished he asksthe mnfiguration_manager to updite the version d the Cl.

Next the software_enginee cdlsthe operation‘cm_ch_st ci_to (x)' to ask the mnfiguration_manager to change the
status of the wnfiguration_item to ‘control’ (i.e. put the Cl under configuration management).

4.3.2.53 Software_Engineer : manager-STD

The ommunicaion between the software_enginee’ s operation (cdle€ andits cdler is managed by a manager STD.
The manager STD prescribesin its dates the subprocesses for its employees. The transitions of the manager STD are
labeled with a mmbination d traps. The entering of the trap(s) by the relevant employed(s) isa ondtion for the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place
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TLF-1
3
CCi1-1 ) ’{ CC1-2
>l
<
TLF-2

figure 4.106 software_enginee : manager STD
The notation CCx in the STD stands for ‘ Call er(s)-Call e€ andisthe set of subprocesses prescribed for a cetain cdler-

cdlee ombination. The natation TLFx stands for ‘ Traps Logicd Formuld and describes the cmbination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The CC sandthe TLF sfor this manager are the @mbinationsfor ‘se_modify’ and‘tpm_modify’ :

CCl1-1 ={Sl, S3}
TLF1 =T-1and T-3

CCL-2 ={S2, S4}
TLF2 =T-2and T-4

4.3.2.54 Software_Engineer : employee-STDs

The manager STD hasthe following 2 employeeSTDs : the own internal cdlee’se_modify’ andits cdler ‘tpm_modify’
of the dass‘technicd_projed_manager’.

Thefirst employeeisthe cadleeoperation‘se_modify’. This employeehas two subprocesses S1 and S2 and two traps T1
and T2 acaording to the *ad-construct, big secondtrap’.

CALL _

CM_UPDATE_
SE_MODIFY VERSION
ASKED

CALL_MODIFY

MODIFY
ASKED

figure 4.107 employeeint-se_modify : subprocessS1

T2

SE_MODIFY CM_UPDATE

ASKED _VERSION
ACT_ ASKED
SE_MODIFY

T-1

CM_UPDATE
_VERSION
ASKED

NON-
SE_MODIFY

CALL_CM_
CH_ST_CI_
TO_(CONTROL)

MODIFY
ASKED

figure 4.108 employeeint-se_modify : subprocessS2, big trap

The semndemployeeisthe cdler operation ‘tpm_modify’ . This employeehas two subprocesses S3 and $4 and two traps
T3 and T4 acording to the cdler_cdleeconstruct.
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T-3

CALL _SE_MODIFY

CALL_SE
MODIFY

CALL _
TPM_MODIFY \ CM_RELEASE
ASKED

cM_
RELEASE
ASKED

NON-
TPM_MODIFY

ACT_
TPM_MODIFY

CALL _
CM_CREATE

CALL_SE_
MODIFY

figure 4.109 employeeint-tpm_modify : subprocessS3

SE
NON- TPM_MODIFY CM_ -
TPM_MODIFY ASKED RELEASE MODIFY
ASKED ASKED

figure 4.110 employeeint-tpm_modify : subprocess$4
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4.3.26 Reviewer

4.3.2.61 Reviewer : external behavior-STD

The STD of the external behavior consists of aneutra state in which the reviewer waitsfor a cdl to the only operationit
makes avail able to ather objedsand d an adivationin which theinterna ‘re_review’ operationis darted.

RE_REVIEW_(X)

STARTING_

NEUTRAL )
< RE_REVIEW

figure 4.111reviewer : externa behavior STD

The formal parameter of the operationistheid o the enfiguration_item that hasto be reviewed. The reviewer does not
wait until the ‘re_review’ operationisfinished, but returns as sosonas possbleto its neutra state. Thisincreases the level

of concurrency. Becausethe ‘re_review’ operation can be cdled again aswell as adivated whil e the arrent exeaution hes
naot yet terminated.

4.3.2.62 Reviewer : internal behavior-STDs

The 1 operation d the reviewer has the foll owing internal behavior STD.

NON-

RE_REVIEW

CALL_CM_
CH_ST_CI

TO_(X)

CM_CH_ST_
CI_TO_(X)
ASKED

RE_REVIEW
ASKED

ACT_
RE_REVIEW

CALL_REVIEW

REVIEW
ASKED

figure 4.112int-re review : internal behavior STD

After the operation ‘re_review’ has darted, the reviewer reviewsthe mnfiguration_item (Cl) one piece athetime
(seperate cdlsto the ‘review’ operation d the configuration_item). When the review isfinished , the reviewer asksthe
configuration_manager to change the status of the Cl. If the review is ok, then the status changeisto ‘se_ready’

(cdl_cm _ch_st_ci_to_(se realy)). If the review isnat ok, then the the status changeis to ‘ maintenance
(cdl_cm_ch_gt_ci_to_(maint)).

4.3.2.63 Reviewer : manager-STD

The ommunicaion between the reviewer’ s operation (cdl e and its cdler is managed by a manager STD.

The manager STD prescribesin its dates the subprocesses for its employees. The transitions of the manager STD are
labeled with a mmbination d traps. The entering of the trap(s) by the relevant employed(s) isa ondtion for the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place
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figure 4.113reviewer : manager STD

The natation CCx in the STD stands for ‘ Call er(s)-Call e€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the combination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The CC'sandthe TLF sfor this manager are the cmbinationsfor ‘re_review’ and ‘tpm_review’ :

CCl1-1 ={SL, S3}
TLF1 =T-1and T-3

CCl-2 ={S2, 4}
TLF2 =T-2and T-4

4.3.2.64 Reviewer : employee-STDs

The manager STD has the following 2 employeeSTDs : the own internal cdlee‘re review’ anditscdler ‘tpm_review’ of
the dass'technicd_projed_manager’.

Thefirst employeeisthe cdleeoperation ‘re_review'. This employeehas two subprocesses S1 and S2 and two traps T1

and T2 acaording to the *ad-construct, big secondtrap’.
‘ CALL_CM_
CH_ST_CI_
RE_} TO_(X)
ASK

REVIEW
ED
l CALL _REVIEW

NON-

RE_REVIEW

figure 4.114 employeeint-re_review : subprocessS1

NON- RE_REVIEW
RE_REVIEW ASKED
ACT_
RE_REVIH

figure 4.115employeeint-re_review : subprocessS2, big trap

The semndemployeeisthe cdler operation ‘tpm_review’. This employeehas two subprocesses S3 and $4 and two traps
T3 and T4 acording to the cdler_cdleeconstruct.
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T-3

CALL_RE,
REVIEW

NON-
TPM_REVIEW

cM_
RELEASE
ASKED

TPM_REVIEW \ CM_RELEASE

ACT_
TPM_REVIEW

figure 4.116 employeeint-tpm_review : subprocessS3

RE

NON- TPM_REVIEW CM_ v

TPM_REVIEW ASKED RELEASE REVIEW
ASKED ASKED

figure 4.117 employeeint-tpm_review : subprocessS4
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4.3.27 Software_Configuration_Board

4.3.2.71 Software_Configuration_Board : external behavior-STD

The STD of the external behavior consists of aneutral state in which the software_configuration_bard waitsfor a cdl to
theinterna operationand d an adivation state in which the internal ‘sch_consider_(x)’ operationis darted.

SCB_CONSIDER_PCR_(X) -
P STARTING_

NEUTRAL L SCB_CON-
< SIDER_PCR_(X)

figure 4.118 software_configuration_board : external behavior STD
The formal parameter of the operationistheid o the problem_and_change report that hasto be wnsidered. The
software_configuration_bard dces not wait for the *sch_consider’ operationto finish, but returns as ©onas possbleto

its neutral state. Thisincreasesthe level of concurrency. The operation can be cdled again aswell as adivated while the
current exeaution s gil taking place

4.3.2.72 Software_Configuration_Board : internal behavior-STDs

The 1 operation‘csb_consider_per’ of the software_corfiguration_bard hes the foll owing internal behavior STD.

ESTIMATE
— CM_CH_ST
SCB-CONSIDER\ wWORKLOAD RS
CALL_CM_ ASKED
_ CH_ST_PCR_
SCB_CONSIDER )
_PCR -

figure 4.119int-scb_consider_per : internal behavior STD

After the operation ‘scb_consider_pcr’ has darted, the sch makes an estimate of the work needed to solve the
problem_and_change _report. It then deddesto either rgjed the per (cdl_cm ch_st per_to (rejeded)) or not
(cdl_cm_ch_st_per_to_(carry_ou)). All status changes of the pcr are dore viathe configuration_manager.

4.3.2.73 Software_Configuration_Board : manager-STD

The ommunicaion between the software_configuration_bard’ s operation (cdl e andits cdler is managed by a manager
STD. The manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are
labeled with a mombination d traps. The entering of the trap(s) by the relevant employed(s) isa ondtion for the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place

TLF-1
3
CC1-1 ) ’{ CC1-2
<
<
TLF-2

figure 4.120 software_configuration_board : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Callee andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFX standsfor * Traps Logicd Formula and describes the eombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
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The CC'sandthe TLF sfor this manager are the @mbinationsfor ‘scb_consider_pcr’ and‘cm_ch_st_per_to (x)' :

CCl-1 ={Sl, S3}
TLF1 =T-1and T-3

CCl-2 ={S2, 4}
TLF2 =T-2and T-4

4.3.2.74 Software_Configuration_Board : employee-STDs

The manager STD hasthe following 2 employeeSTDs : the own internal cdlee’sch_consider_per’ andits cdler
‘cm_ch_st_per_to (x)' of the dassconfiguration_manager.

Thefirst employeeisthe cdleeoperation ‘scb_consider_pcr'. This employeehas two subprocesses S1 and S2 and two
traps T1 and T2 acwrding to the ‘ad-construct, big secondtrap’.

ESTIMATE_
SCB_CONSIDER) WORKLOAD

SCB_CONSIDER CALL CM_

CH_ST_PCR_
TO_(X)

figure 4.121 employeeint-scb_consider_pcr : subprocessS1

SCB_CONSIDER CM_CH_ST_
PCR_TO_(X)
ASKED

figure 4.122 employeeint-sch_consider_per : subprocessS2, big trap

The semndemployeeisthe cdler operation‘cm_ch_st per_to (x)’. Thisemployeehas two subprocesses S3 and $4 and
two traps T3 and T4 acording to the cdler_cdleeconstruct.

\ / CALL_CCB_CONSIDER_PCR

STATUS
REJECTED
ASKED

CALL_
CH_ST_TO,

REJECTED,

CH_ST_TO_
MAINT

NON-
CM_CH_ST_
PCR_TO_(X)

PCR_TO_(
ASKED

)
-

ACT_
CM_CH_ST_
PCR_TO_(X)

T-3

CALL_
CH_ST_TO,
scB

STATUS
CARRY_OUT
ASKED

SCB_
CONSIDER_PCR

ASKED

I \ CALL_SCB_CONSIDER_PCR

figure 4.123employeeint-cm_ch_st_pcr_to_(X) : subprocessS3
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STATUS
REJECTED
ASKED

NON-

CM_CH_ST_
PCR_TO_(X)

SCB_ STATUS
CONSIDER_PCR CARRY_OUT
ASKED ASKED

figure 4.124 employeeint-cm_ch_st_per_to (x) : subprocessS4
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4.3.28 Configuration_Control_Board

4.3.2.81 Configuration_Control_Board : external behavior-STD

The STD of the external behavior consists of aneutra state in which the mnfiguration_control _bcard waitsfor a cdl to
theinterna operationand d an adivation state in which the internal ‘ccb_consider_(x)’ operationis darted.

CCB_CONSIDER_PCR_(X) -

>

NEUTRAL ) J
<
<

STARTING_
CCB_CON-
SIDER_PCR_(X)

figure 4.125 configuration_control_board : external behavior STD
The formal parameter of the operationistheid o the problem_and_change report that hasto be wnsidered. The
configuration_control_bcard dces not wait for the *cdo_consider’ operation to finish, but returns as sonas posshbleto its

neutral state. Thisincreasesthelevel of concurrency. The operation can be cdled again aswell as adivated while the
current exeaution s gil taking place

4.3.2.82 Configuration_Control_Board : internal behavior-STDs

The 1 operation d the configuration_control_baard has the foll owing interna behavior STD.

CM_CH_ST_
PCR_TO_(X)
ASKED

BUDGET
CONSTRAINTS
CONSIDERED

CCB-CONSIDER
_PCR
ASKED

CALL_CM_
CH_ST_PCR_
TO_(X)

CONSIDER_
I|AP-BUDGET _
CONSTRAINTS

ACT_
CCB_CONSIDER
_PCR

figure 4.126int-cab_consider_pcr : internal behavior STD

With the operation‘ cdb_consider_pcr’, the @nfiguration-control_baoard chedsiif the IAP-budget (Internal Automation
Projeds-budget of the Dutch MoD) is sufficient to handle the problem_and_change report. If it is, it direds the
configuration_manager to present the per to the software_configuration_bard for further handling
(cdl_cm_ch_st_per_to_(scb)). If nat, it rgedsthe per (cdl_cm _ch_st per_to (rejeded)).

4.3.2.83 Configuration_Control_Board : manager-STD

The communicaion between the configuration_control_baard’ s operation (cdleg andits cdler is managed by a manager
STD. The manager STD prescribesin its gates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeq(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) haghave entered the trap(s), the transition can and will (eventualy) take place

TLF-1

CCl1 ) ‘ CC1-2
&
<

TLF-2

figure 4.127 configuration_control___board : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
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The CC sandthe TLF sfor this manager are the embinationsfor ‘cdb_consider_pcr’ and‘cm_ch_st_pcr_to_(x)’ :

CCl-1 ={Sl, S3}
TLF1 =T-1and T-3

CCl-2 ={S2, S4}
TLF2 =T-2and T-4

4.3.2.84 Configuration_Control_Board : employee-STDs

The manager STD has the following 2 employeeSTDs : the own internal cdlee‘cd_consider_per’ anditscdler
‘cm_ch_st_per_to (x)' of the dass' configuration_manager’.

The first employeeisthe cdleeoperation‘cdy_consider_pcr’. This employeehas two subprocesses S1 and S2 and two
traps T1 and T2 acording to the ‘ ad-construct, big secondtrap’.

BUDGET
CONSTRAINTS
CONSIDERED

CCB_CONSIDER

CALL_CM_
CH_ST_PCR_
TO_(X)

CONSIDER_
IAP-BUDGET_
CONSTRAINTS

figure 4.128 employeeint-ccb_consider_pcr : subprocessS1

BUDGET CM_CH_ST_
CONSTRAINTS PCR_TO_(X)
CONSIDERED ASKED

figure 4.129 employeeint-ccb_consider_pcr : subprocessS2, big trap

The semndemployeeisthe cdler operation‘cm_ch_st_pecr_to (x)’. This employeehas two subprocesses S3 and 4 and
two traps T3 and T4 acwrding to the cdler_cdleeconstruct.

\ / CALL_CCB_CONSIDER_PCR

STATUS
REJECTED
ASKED

CCB.

CONSIDER_PCR
ASKED

CALL_
CH_ST_TO_
REJECTED,

CH_ST_TO_
MAINT

NON-
CM_CH_ST_
PCR_TO_(X)

ACT_
CM_CH_ST_
PCR_TO_(X)

CALL_
CH_ST_TO
scB

CALL_
CH_ST_TO

STATUS
CARRY_OUT
ASKED

sCB_
CONSIDER_PCR
ASKED

CARRY_OU

I \ CALL_SCB_CONSIDER_PCR

figure 4.130employeeint-cm_ch_st_pcr_to (x) : subprocessS3
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STATUS
REJECTED
ASKED

CM_CH_ST_
PCR_TO_(X)

STATUS

SCB_
CONSIDER_PCR CARRY_OUT
ASKED

ASKED

figure 4.131employeeint-cm_ch_st_pcr_to (x) : subprocessS4
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4.3.29 Test_Engineer

4.3.2.91 Test_Engineer : external behavior-STD

The STD of the external behavior consists of aneutra state in which the test_enginee waitsfor a cdl to the only operation
it makes avail able to ather objedsand d an adivation state in which the internal ‘te_dt_test’ operationis darted.

DT_TEST_(X)

STARTING_
DT_TEST

NEUTRAL )
<&

figure 4.132test_enginee : external behavior STD

The operation takes theid of the mnfiguration_item that hasto be tested asits only formal parameter. Thetest_enginee
does nat wait until the ‘te_dt_test’ operationisfinished, but returns as soonas possbletoits neutra state. The ‘te_dt_test’
operation can be cdl ed again aswell as adivated whilethe arrent exeaution d ‘te_dt test’ isnaot yet finished.

4.3.2.92 Test_Engineer : internal behavior-STDs

The one operation ‘te_dt_test’ of thetest_enginee hasthe following interna behavior STD.

CALL_CM_CH_ST_PCR_TO_(X)

SIM_CALL _
DT_TEST

\

CM_CH_ST_
PCR_TO_(X)
ASKED

TE_DT_TEST
ASKED

ACT_
TE_DT_TEST

CALL_PCR_
CREATE

CALL _
CM_CH_ST_
PCR_TO_(SCB/CCB)

CALL_CM_CH_
ST_CI_TO,

(DT_READY)

CM_CH_ST_
CI_TO_(X)
ASKED

figure 4.133int-te_dt_test : internal behavior STD

After the operation ‘te_dt_test’ has darted, the test_enginee tests the cnfiguration_item (ClI) by exeauting test_cases. If
the test-enginee tests one cnfiguration_item during atest, he exeautes one cdl per test_caseto the‘dt_test’ operation o
the Cl a thetime. If he performs a system level test, he tests many configuration_items at the same time. He must cdl
‘dt_test’ simultaneoudly for al the Clsin the program under test. Both situations are modeled with the
‘simultaneous_cdl’-construct.

If hefinds an error he writes aproblem_and_change report (cdl_pcr_creae) which he gives to the cnfiguration manager
(cdl_cm_ch_st_per_to_(SCB/CCB)) whowill update the status of the problem_and_change_report (PCR). (The
corfiguration_manager will give this PCR either to the software_corfiguration_bard (SCB) or to the
cortfiguration_control_baard (CCB) for further handing.)
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Also duing testing the test_enginea chedks the (existing) correded PCRs that apply to the CI(s) under test (if there ae
any). If atest_caseresult showsthat such aPCRis corredly solved, the test_enginee tellsthe mnfiguration_manager to
change the status of this per to ‘solved’ (cdl_cm_ch_st_per_to_(x)).

At the end d thetest there ae two passhiliti es. It may be that there ae no problems found(no rew PCRs were written
and all the existing PCRs were solved corredly). Thetest_enginee then tell s the cnfiguration_manager to change the
status of the @nfiguration_itemto ‘dt_ready’. Thetest enginee isnow ready with hisjob and goesto the state ‘ non
te dt_test'.

If the test was not succesfull (PCRs were written or nat corredly solved), then the test_enginee takes no status-changing
adion onthe Cl. The status of the @nfiguration_item will be dhanged to ‘ maintenance later on by the
technicd_projed_manager after he has clustered the pcr’ sonthis Cl. Thetest_enginee is now ready with hisjob and goes
to the state ‘norrte_dt_test’.

4.3.2.93 Test_Engineer : manager-STD

The ommunicaion between thetest_enginea’ s operation (cdl eg and its cdler is managed by amanager STD. The
manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are labeled
with a awmbination d traps. The entering of the trap(s) by the relevant employed(s) is a mndtionfor thetransition. |.e. the
transition can na take placeif the relevant employed(s) has/have not entered the trap(s). If the relevant employeg(s)
has’have entered the trap(s), the transition can and will (eventually) take place

TLF-1
3
CC1-1 ) ’{ CC1-2
<
<
TLF-2

figure 4.134test_enginee : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Callee andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the eombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The CC'sandthe TLF sfor this manager arethe ombinationsfor ‘te_dt_test’ and ‘tpm_dt_test’ :

CCl-1 ={Sl, S3}
TLF1 =T-1and T-3

CCl-2 ={S2, S4}
TLF2 =T-2and T-4

4.3.2.94 Test Engineer : employee-STDs

The manager STD hasthe following 2 employeeSTDs : the own internal cdlee‘te dt_test’ anditscdler ‘tpm_dt test’ of
the dass'technicd_projed_manager’.

Thefirst employeeisthe cdleeoperation‘te_dt_test’. This employeehas two subprocesses S1 and S2 and two traps T1
and T2 acaording to the cdler_cdleeconstruct.
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CALL_CM_CH_ST_PCR_TO_(X)

SIM_CALL_
DT_TEST

TE_DT_TEST
ASKED

CALL_
CM_CH_ST_
PCR_TO_(SCB/CCB)

CALL_PCR_
CREATE

CALL_CM_CH_
ST_CI_TO_
(DT_READY)

figure 4.135employeeint-te_dt_test : subprocessS1

TE_DT_TEST gg}ch%s(;?

ASKED _TO
ACT_ ASKED
TE_DT_TH

figure 4.136 employeeint-te_dt_test : subprocessS2

The secndemployeeisthe cdler operation ‘tpm_ck_test’. This employeehas two subprocesses S3 and $4 and two traps
T3 and T4 acording to the cdler_cdleeconstruct.

CALL_ CALL_DT
NON- TPM_DT_TEST\ CM_RELEASE CM_ TEST
TPM_DT_TEST ASKED RELEASE
ACT. ASKED
TPM_DT_TEST

figure 4.137 employeeint-dt_test : subprocessS3

T-3
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DT
TEST
ASKED

NON- TPM_DT_TEST

TPM_DT_TEST ASKED

figure 4.138 employeeint-dt_test : subprocessS4
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4.3.210 Customer

4.3.2.101 Customer : external behavior-STD

The STD of the external behavior consists of threestates. One neutra state in which the austomer waitsfor a cdl to ore of
its operations and two adivation states in which the internal operations are started.

. CU_ISSUE_PCR /\ CU_ACCEPTANCE_TEST_(X)

STARTING_ Y&
CU_ISSUE_ ) ( NEUTRAL } ’(
>

PCR <
\\/‘

STARTING_
CU_ACCEP-
TANCE_TEST

figure 4.139 customer : external behavior STD

As Donasit has garted ore of itsinternal operations, the astomer returns to the neutral state ready to service anather cdl
to its operations. The formal parameter of the operation ‘ cu_accetance test’ istheid of the configuration_item under test.
The astomer shows ome aitonamous behavior by starting his own operation‘cu_issue_per’ withou it being cdled from
another objed. The austomer performs this autonamous behavior when he deteds a problem in, or wants a dhange of, a
corfiguration_item with the status ‘basdline'. (That isa Cl of asystem that isin operationa use.)

4.3.2.102 Customer : internal behavior-STD

The 2 operations ‘ cu_acceptance test’ and‘cu_issie per’ of the austomer have the following internal behavior STDs.

ACCEPTANCE
_TEST ASKED

SIM_CALL _
ACCEPTANCE_
TEST

CM_CH_ST_
PCR_TO_(X)
ASKED

PCR_
CREATE
ASKED

CU_ACCEP-
TANCE_TEST
ASKED

NON-
CU_ACCEP-
TANCE_TEST

CALL _
CM_CH_ST_
PCR_TO_(CCB)

CALL_PCR_

ACT_
CREATE

CU_ACCEP-
TANCE_TEST

CALL_TPM_CH_
ST_CI_TO,

(BASELINE)

TPM_CH_ST_
CI_TO_(X)
ASKED

figure 4.140int-cu_acaptance test : interna behavior STD

After the operation ‘ cu_acceptance test’ has garted, the auistomer tests the mnfiguration_item by exeauting test_cases.
The austomer performs a system level test, he tests many configuration_items at the same time. He must cadl
‘acceptance test’ simultaneoudly for al the @’ sin the program under test. Thisis modeled with the ‘ simultaneous _cdl’ -

construct.

If hefinds an error he writes an problem_and_change_report which he givesto the mnfiguration_manager. The
cortfiguration_manager off ersthis per to the mnfiguration_control_baerd. If the test has ended and there ae no problems
found the astomer informsthe technicd_projed_manager of this result by letting him change the status of the
corfiguration_item to ‘baseling . If the test is not succesfull the austomer takes no further adion. The status of the
corfiguration_item will be changed to ‘ maintenance later on by thetechnicd_projed_manager after he has clustered the

pcr’sonthis CI(s).
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CM_CH_ST_
PCR_TO_(X)
ASKED

NON- CU_ISSUE_PCR PCR_CREATE

CU_ISSUE_PCR ASKED CALL PCR ASKED CALL_CM_
ACT_ CREATE CH_ST_PCR_
CU_ISSUE_PCR TO_(CCB)

figure 4.141int-cu_issue pcer : internal behavior STD

The operation‘cu_issue_per’ isan autonamous operation d the aistomer. After a system is delivered to the austomer, it is
in ‘operationa’ use. It isnow at the locaion d the austomer. The austomer usesit. The austomer can till find some
‘bugs’ in the system that were not deteded duing the accetancetest. The aistomer will i saue aproblem_and_change
report onany error he deteds. He gives this problem_and_change report to the cnfiguration_manager. The
configuration_manager givesthis pcr to the configuration_control_baard for evaluation.

Also the austomer may find, during operationd use of the system, that he wants ©me tanges dore. Most of thetime a
customer finds out only during operational use, if the system redly fits his operational or ‘ user-interface neels. The
customer then isuues aproblem_and_change report to request the implementation d these anges. He givesthis
problem_and_change _report to the @wnfiguration_manager. The cnfiguration_manager givesthis per to the
configuration_control_bcard for evaluation.

In bah cases (‘errors and‘ changes' during operationa use of the system) the austomer uses his autonamous operation
‘cu_issue per’.

4.3.2.103 Customer : manager-STD

The ommunicaion between the austomer’ s operations (cdl ees) and its cdlersis managed by a manager STD. The
manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are labeled
with a awmbination d traps. The entering of the trap(s) by the relevant employed(s) is a wndtionfor thetransition. |.e. the
transition can na take placeif the relevant employed(s) has/have not entered the trap(s). If the relevant employeg(s)
has’have entered the trap(s), the transition can and will (eventually) take place

P TLF 3 TLF 1
CCi1-1, )‘ ( CC1-1,
> )4

CC2-2
Ll
T \/ T2

figure 4.142 customer : manager STD

The natation CCx in the STD stands for ‘ Call er(s)-Callee andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the aombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The CC'sandthe TLF sfor this manager are the ambinations for ‘ cu_accetance test’ and ‘tpm_ac test’ andthe
autonamous operation‘cu_issle_per’ :

CCl-1 ={SL, S3}
TLF1 =T-1and T-3

CCl-2 ={S2, 4}
TLF2 =T-2and T-4

CC2-1 ={S5}
TLF3 =T-5

CC2-2 ={SB}
TLF4 =T-6
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4.3.2.104 Customer : employee-STDs

The manager STD has the following 3 employeeSTDs : the own internd cdlee’cu_accetance test’ anditscdler
‘tpm_ac test’ of the dass‘technicd_projed_manager’. And the aitonamous operation ‘cu_issue_pcr’.

The first employeeisthe cdleeoperation‘ cu_acceptance test’. This employeehas two subprocesses S1 and S2 and two
traps T1 and T2 acording to the cdler_caleeconstruct.

ACCEPTANCE
_TEST ASKED

SIM_CALL _
ACCEPTANCE_
TEST

NON-
CU_ACCEP-
TANCE_TEST

CU_ACCEP-
TANCE_TEST
ASKED

CALL_PCR_
CREATE

CALL_
CM_CH_ST_
PCR_TO_(CCB)

CALL_TPM_CH_

(BASELINE)

TPM_CH_ST_
CI_TO_(X)
ASKED

figure 4.143 employeeint-cu_aceptance _test : subprocessS1

ACCEPTANCE
_TEST ASKED

NON- CU_ACCEP- CM_CH_ST_
CU_ACCEP- TANCE_TEST PCR_TO_(X)
TANCE_TEST ] ASKED

figure 4.144 employeeint-cu_aceptance _test : subprocessS2

The semndemployeeisthe cdl er operation ‘tpm_ac test’. This employeehas two subprocesses S3 and $4 and two traps
T3 and T4 acording to the cdler_cdl eeconstruct.
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CU_ACCEP-

TANCE_TEST
CALL_CU_ ASKED
ACCEP-
TANCE_TE

NON-
TPM_AC_TEST

TPM_AC_TEST\ CM_RELEASE

ACT_
TPM_AC_TEST

figure 4.145employeeint-tpm_ac test : subprocessS3

NON- TPM_AC_TEST
TPM_AC_TEST ASKED

figure 4.146 employeeint-tpm_ac test : subprocessS4

CU_ACCEP-
TANCE_TEST
ASKED

The third employeeis the aitonamous operation‘cu_issle_pcr’. This employeehas two subprocesses S5 and S6 and two

traps T5 and T6 acwrding to the ad-construct.

NON- CU_ISSUE_PCR
CU_ISSUE_PCR ASKED

figure 4.147 employeeint-cu_issue pcr : subprocessS5
T-6

PCR_CREATE
ASKED

CALL_CM_
CH_ST_PCR_
TO_(CCB)

CALL_PCR_
CREATE

NON- CU_ISSUE_PCR PCR_CREATE
CU_ISSUE_PCR ASKED ASKED

figure 4.148 employeeint-cu_issie_pcr : subprocessS6
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4.3.211 Release Note
4.3.2.111 Release_ Note : external behavior-STD

The STD of the external behavior consists of aneutral state in which the release_nae waits for a cdl to the only operation
it makes avail able to ather objeds and d an adivation state in which the internal ‘rn_creae (x)’ operationis garted.

RN_CREATE_(X)

STARTING_

NEUTRAL )
< RN_CREATE

figure 4.149release_note: external behavior STD

Therelesse_nde does not wait until the ‘rn_creae (x)’ operationisfinished, but returns as sonas possbleto its neutral
stete.

4.3.2.112 Release_ Note : internal behavior-STDs

Therelesse_ndehas 1 operation: ‘rn_creae (x)' with the following internal behavior STDs.

OPERATION OPERATION OPERATION

NOT ACTIVE ASKED EXECUTE ENDED

ACT

OPERATION INTERNAL

ACTION

figure 4.1500nly_internal_adion-construct : internal behavior STD

The operation can be modeled by the ‘only_internal_adion-construct’ sinceitsinteradionwith ather objedsis nat shown.
Theinternal adion consists of creaing therelease_nde objed and modifying its ‘date’ and ‘baseline’ attributes thereby
instantiating the ‘ baseli nes -asociation, which indicates the CI(s) covered by thisrelease_nae.

The operation hes one formal parameter. The value of this parameter is put in the ‘ content’ -attribute of the aeded
relesse_naeobjed.

4.3.2.113 Release_ Note : manager-STD

The ommunication between the release_nate’ s operation (cdled andits cdler is managed by a manager STD. The
manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are labeled
with a aombination d traps. The entering of the trap(s) by the relevant employed(s) isa @mndtionfor thetranstion. |.e. the
transition can na take placeif the relevant employed(s) has/have not entered the trap(s). If the relevant employed(s)
has’have entered the trap(s), the transition can and will (eventually) take place

TLF-1

CCl1 ) ‘ CC1-2
&
<

TLF-2

figure 4.151release note: manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx stands for ‘ Traps Logicd Formulad and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
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The CC sandthe TLF sfor this manager are the cmbinationsfor ‘rn_crede (x)' and‘cm_relesse_nae’ :

CCl1-1 ={Sl, S3}
TLF1 =T-1and T-3

CCL-2 ={S2, S4}
TLF2 =T-2and T-4

4.3.2.114 Release_Note : employee-STDs

The manager STD has the following 2 employeeSTDs : the own internal cdlee‘rn_creae (x)’ anditscdler
‘cm_release_nae’ of the dass' configuration_manager’.

Thefirst employeeisthe cdleeoperation‘rn_creae (x)’ (shownasan ‘only internal_adion -template STD). This
employeehas two subprocesses S1 and S2 and two traps T1 and T2 acwrding to the cdler_cadleeconstruct.

OPERATION OPERATION OPERATION
NOT ACTIVE ASKED EXECUTE ENDED
INTERNAL
ACTION

figure 4.152 employeeint-rn_create (X) : subprocessS1

OPERATION OPERATION OPERATION
NOT ACTIVE ASKED ENDED

figure 4.153 employeeint-rn_create (X) : subprocessS2

The semndemployeeisthe cdl er operation‘cm_release_nae' . This employeehas two subprocesses S3 and $4 and two
traps T3 and T4 acording to the cdler_cdleeconstruct.

CM_RELEASE_
NOTE
ASKED

NON-
CM_RELEASE_
NOTE

DETERMINE RN_CREATE
CONTENT

ACT_
CM_RELEASE_
NOTE

figure 4.154 employeeint-cm_release_note : subprocessS3

NON- CM_RELEASE_|

NOTE DETERMINE RN_CREATE
EgT_:ELEASE_ Posi=n CONTENT ASKED

figure 4.155 employeeint-cm_release note : subprocessS4
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5. Key Process Area ‘Software Project Planning’

5.1 Introduction

In this chapter part of the ‘Software Project Planning’-process of the software development organization ‘Waco
Business Unit’ (WBU) of the Dutch Ministry of Defense is modeled using the SOCCA process modeling language.

The * Software Projed Planning’ -processconsists of threeprocessfragments : * writing projed management documents’,
‘closing projed’ and ‘ changing projed mangement documents'.

Dueto time limitations only the SOCCA model of the processfragment ‘writi ng projed management documents’ will be
giveninthisthesis.

To look into the question of the ‘scaleability’ of SOCCA (i.e can a larger SOCCA model be constructed from separate
smaller sub-models), the modeling bé processfragment ‘ writi ng projed management documents’ is done by splitting

the process fragment into four smaller process fragments. These smaller process fragments are modeled indepently of
each other. Next the sub-models of the four smaller process fragments are integrated into one SOCCA model of the
processfragment ‘writi ng projed management documents'.

The four smdller processfragments (phases) are : ‘ phase 1, reaognizing customer reguirements’, ‘ phase 2, writing and
consultation’, ‘phase 3, approva’ and ‘ phase 4, resource dlocaion’. The SOCCA sub-models of these four ‘phases’ are
described in paragraph 5.3. First the class diagrams are given and then the state transition diagrams.

Paragraph 5.3.1 describes the ‘class diagrams’ that are valid for all four ‘phases’. Paragraph 5.3.2 describes the

‘import-export’-diagram of phase 1. Paragraph 5.3.3 describes the ‘import-export’-diagram of phase 2. Paragraph
5.3.4 describes the ‘import-export’-diagram of phase 3. Paragraph 5.3.5 describes the ‘import-export’-diagram of
phase 4.

Paragraph 5.3.6 describes the ‘state transition diagrams’ of phase 1. Paragraph 5.3.7 describes the ‘state transition
diagrams’ of phase 2. Paragraph 5.3.8 describes the ‘state transition diagrams’ of phase 3. Paragraph 5.3.9 describes
the ‘state transition diagrams’ of phase 4.

The integration of the four sub-models into one SOCCA model of the process fragment ‘writing project management
documents’ is described in chapter 6.

Also the usefullness of a SOCCA model as a process description is investigated in this chapter. This is done by
checking if the SOCCA model dfi¢ processfragment ‘ writi ng projed management documents’ of the * Software

Project Planning’-process can be used as input for a process audit. As audit method is chosen the ‘Capability Maturity
Model-assessment. The process audit is described in paragraph 5.2.

5.2 CMM Assessment

In this paragraph the usefullness of a SOCCA model as a process description is investigated. This is done by checking
the implementation of the CMM ‘Key Practices’ by the WBU organization while using the SOCCA mdake| of t
processfragment ‘writi ng projed management documents' of the ‘Software Project Planning’-process as a reference

instead of the real process.

The purpose of Software Project Planning (SPP) is to establish reasonable plans for performing the software
engineering and for managing the software project [CMM].

Software Project Planning involves developing estimates for the work to be performed, establishing the necessary
commitments, and defining the plan to perform the work.

The software planning begins with a statement of the work to be performed and other constraints and goals that define
and bound the software project. The software planning process includes steps to estimate the size of the software work
products and the resources needed, produce a schedule, identify and assess software risks, and negotiate commitments.
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Iterating through these steps may be necessary to establish the plan for the software project (i.e., the software
development plan). This plan provides the basis for performing and managing the software project’s activities and
addresses the commitments to the software project’s customer according to the resources, constraints, and capabilities
of the software project.

The Capability Maturity Model (CMM) states the following goals for this Key Process Area (KPA) :

Goal 1 : Software estimates are documented for use in planning and tracking the software project
Goal 2 : Software project activities and commitments are planned and documented
Goal 3 : Affected groups and individuals agree to their commitments related to the software project

Key Process Areas in CMM are divided into Key Practices (KP). A Key Practice describes at the lowest level ‘what’
has to be done, but not ‘how’ it should be ddre.a crred fulfill ment of the goals of the KPA all its Key Pradices
haveto be satisfied by the software development organizaion.

Key Pradices are organized into five groups (processes). A group (process is cdled ‘common feaures in CMM. Thefive
groups are : ‘ Commitment to perform’, * Ability to performy’, * Activities performed’, ‘ Measurement and analysis' and
‘Verifying implementation’.

1. ‘Commitment to perform’ describesthe adions an organizaion must take to ensure that the SPPprocessis establi shed
andwill endue. Typicdly thisinvolvesthe adifying of organizaiona pdicies (in manuals) and senior management
commitment to this pdlicies. This codifying processis nat modeled in thisthesis. The result of this processisthe ‘ Manual
for Technicd Projed Management’ now in usein the Wam BusinessUnit (WBU) organization.

2. ‘Ability to perform’ describes the preconditi ons that must existsin an organization to implement the SPPprocess
corredly. Typicdly thisinvolves resources, organizaional structures and training. The organizaional structure & applied
to the SPPprocessis modeled by the dassdiagrams of the next chapter.

3. ‘Activities performed’ describes the roles and rocedures necessary to implement the Key ProcessArea Typicdly this
involves establi shing plans and procedures, performing the work, trading it and taking corredive adions as necessry.
The SPPprocessis modeled by the state transition dagrams of the next chapter.

4. ‘Measurement and analysis' describes the need to measure the SPPprocessand analyzes the measurements. Typicdly
this involves measurements that could be taken to determine the status and eff edivenessof the * Activities performed’.
This processis not implemented in the Wam BusinessUnit (WBU).

5. ‘Verifying implementation’ describes the steps to ensure that the adiviti es are performed in compliancewith the
processthat has been establi shed. Typicdly thisinvolves reviews and audits by management and software quality
asaurance The reviewing and auditing of the software projed planning ismodeled by the state transition dagrams of the
next chapter.

The SOCCA modd of the processfragment ‘writing projed management documents’ of the Software Projed Planning-
processas given in the next paragraph, models the organizaiona structure with classdiagrams. It models the implemented
SPRprocesswith state transition dagrams.

Thefollowing table lists all the Key Pradices of this KPA in theleft column. In the right column isindicaed if and haw
the Wao BusinessUnit (WBU) has sttisfied a particular Key Pradice

Commitment to perform

no Key Practice WBU implementation

1 | A software manager is designated to be The procedure is documented by the behavior|part
responsible for negotiating commitments and | (STDs) of the SOCCA model of this KPA.
developing the project’s software development In phase 1 a ‘technical project manager’ is tasked
plan by the ‘make or buy meeting’ to write a proposal,
which includes writing the software developmgnt
plan.

2 | The project follows a written organizational The SPP process is described in the ‘Manual for
policy for planning a software project Technical Project Management’
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Ability to perform

no Key Practice | WBU implementation

1 | A documented and approved statement of wofkSee the class diagram of the SOCCA model o
exists for the software project this KPA. The class ‘project contract’ together

with the class ‘software development plan’
constitute the ‘statement of work’. Both
documents are agreed on by the WBU
management and the customer.

2 | Responsibilities for developing the software | The procedure is documented by the behavior|part
development plan are assigned (STDs) of the SOCCA model of this KPA.

In phase 1 a ‘technical project manager’ is tasked
by the ‘make or buy meeting’ to write a proposgl,
which includes writing the software developmgnt
plan

3 | Adequate resources and funding are provided|fBefer to the class diagram and the STDs of th¢
planning the software project SOCCA model of this KPA.

- time for writing a proposal is allocated. See
attribute ‘allocated hours’ of the class ‘project
form’.

- the responsible technical project manager is
aided by a second estimator

- an automated project planning tool is available
for the technical project manager

4 | The software managers, software engineers, dndlechnical project managers can follow the in
other individuals involved in the software projedhouse training course ‘Function Point Analysis|
planning are trained in the software estimating| - Technical project managers can follow the in
and planning procedures applicable to their arehsuse trainig course ‘project planning-tool’
of responsibility.

Activiti es performed

no Key Practice WBU implementation

1 | The software engineering group participate on|tNet implemented. There exists no software
project proposal team engineering group within the WBU organizatiof.

Consequently it does not appear in the SOCCA
model of this KPA.

2 | Software project planning is initiated in the earl\Software project planning is an integral part of
stages of, and in parallel with, the overall projgahe overall project planning. They come into
planning. being at the same time.

3 | The software engineering group participates wjithot implemented. There exists no software
other affected groups in the overall project engineering group within the WBU organizatiop.
planning throughout the project’s life.

4 | Software project commitments made to individuall ‘project contracts’ are reviewed by senior
groups external to the organization are review¢danagement in the ‘project meeting minus’.
with senior management according to a docunditris procedure is documented by the STDs of|the
ted procedure. SOCCA model of this KPA.

5 | A software life cycle with predefined stages of | See the sub-models of phase 1 until 4 of the
manageable size is identified or defined. SOCCA model of this KPA. A project has a lifg

cycle consisting of the stages ‘writing project
management documents’, ‘changing project
management documents’ and closing project’.
The stage ‘writing project management
documents’ is subdivided in the phases
‘recognizing customer requirements’, ‘writing
and consultation’, ‘approval’ and ‘resource
allocation’.

6 | The project’'s software development plan is The procedure is documented by the behavior|part
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no

Key Practice

WBU implementation

developed according to a documented proced

I(8TDs) of the SOCCA model of this KPA.

- This procedure is documented by the operati
‘tpm_write_proposal_(x)’ of the class ‘technica
project manager’

- the software development plan itself is writte
by tailoring a template document

The plan for the software project is documentg

dRefer to the class diagram of the SOCCA mod
of this KPA. A particular software developmen
plan is an object of the class ‘software
development plan’. This class has an attribute
‘content’, the value of which is the text of the
plan.

Software work products that are needed to
establish and maintain control of the software
project are identified.

The Software Configuration Management plan

sub-attribute ‘SCM-plan’ of the class ‘software
development plan’ of the SOCCA model of thig
KPA. (This is also the implementation of Key
Practice ‘Activities performed’ no 1 and 2, of th
KPA ‘Software Configuration Management'.)

part of the software development plan. See the¢

S

D

Estimates for the size of the software work
product (or change of the size of software wor

product) are derived according to a documented

procedure.

The procedure is documented by the behavior
(STDs) of the SOCCA model of this KPA.

-The method ‘tpm-write_proposal_(x)’ of the
class ‘technical project manager’ in phase 2
documents the procedure which is followed in
estimating the size of a work product. This
includes the use of a second estimator.

- The estimating technique that is used is ‘Fun
tion Point Analysis’

part

10

Estimates for the software project’s effort and
costs are derived according to a documented
procedure.

- Their is no historical database (yet) within the
WBU to relate thesize of the software work
product in ‘Function Points’ to the requiretfort
in ‘person-hours’.

- Also their is no procedure within the WBU to
allocate ‘overhead’ to a project.

- The WBU is an internal software department
the Dutch MoD and it is allocated a yearly bud
in ‘person-hours’.

het

11

Estimates for the project’s critical computer
resources are derived according to a documer
procedure

Not implemented
ted

12

The project’s software schedule is derived
according to a documented procedure.

The ‘Planning’ (in the form of a Gantt chart =
network planning) is part of the software devel

class ‘software development plan’ of the SOC
model of this KPA.

reviewed along with the ‘software developmen
plan’ via the procedure as documented by the
behavior part (STDs) of the SOCCA model of
this KPA.

The ‘Planning’ is derived with an automated
‘project planning’-tool.

pp-

ment plan. See the sub-attribute ‘Planning’ of the

CA

As such, the ‘Planning’ of a project is derived and

t

13

The software risks associated with the cost,

The ‘Risk Analysis’-result is part of the softwar
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resource, schedule, and technical aspects of thdevelopment plan. See the sub-sub-attribute ‘Risk

project are identified, assessed, and documenfédalysis’ of the class ‘software development
plan’ of the class diagram of the SOCCA model
of this KPA.
- an automated ‘Risk Analysis’-tool is used by [he
technical project manager to assess the risk of the
project.

14 [ Plans for the project’s software engineering | The software engineering facilities and support

facilities and support tools are prepared tools for the project are planned for via the
‘Internal Resources Allocation’-document. Se¢
the class diagram of the SOCCA model of this
KPA. The preparation of this ‘IRA”-document i$
modeled in phase 2 with the operation ‘tpm_wfite
_proj_man_doc_(x)’ of the class ‘technical
project manager’.

15 | Software planning data are recorded The ‘Planning’ (in the form of a Gantt chart =
network planning) is part of the software
development plan. See the sub-attribute
‘Planning’ of the class ‘software development
plan’ of the SOCCA model of this KPA.

Measurement and analysis
no Key Practice | WBU implementation
1 | Measurements are made and used to determir’\eot implemented
the status of the software planning activities
Verifying implementation
no Key Practice WBU implementation
1 | The activities for software project planning are| not implemented
reviewed with senior management on a periodjc
basis
2 | The activities for software project planning are| The ‘Planning’ is part of the ‘software develop-
reviewed with the project manager on both a | ment plan (SDP)’. See the sub-attribute
periodic and event-driven basis ‘Planning’ of the class ‘software development
plan’ of the class diagram of the SOCCA modg¢l
of this KPA.
As such, the ‘Planning’ activities of a project are
reviewed by the ‘head production section’ of the
‘technical project manager’. This review
procedure is documented by the behavior part
(STDs) of the SOCCA model of this KPA (see
operation ‘tpm_write_proposal_(x)’) of Phase 2.
3 | The software quality assurance group reviews|aFtte ‘Planning’ is part of the ‘software develop-
/or audits the activities and work products for | ment plan (SDP)’. See the sub-attribute
software project planning and reports the resu(t$lanning’ of the class ‘software development
plan’ of the class diagram of the SOCCA modg¢l
of this KPA.
As such, the ‘Planning’ work product of a projgct

is audited by the ‘quality assurance adviser
(QAA)'. This auditing by the QAA is documen-
ted by the behavior part (STDs) of the SOCCA

model of this KPA (see operation ‘tpm_write
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_proposal_(x)") of Phase 2.




Software Process Modeling page : 134
in SOCCA version : 0.10

5.3 SOCCA model of process fragment ‘writing project management documents’

The SOCCA mode depicts the processfragment ‘ writi ng projed management documents’ of the * Software Projed
Planning (SPP’ -processthat isin use within the Waa BusinessUnit (WBU). This processis described in the ‘Manual for
Technicd Projed Management’, chapter 1 ‘ Projed management’, sedion 1: ‘ Procedure writing projed management
documents [MTP].

To look into the question of the ‘scaleability’ of SOCCA (i.e can a larger SOCCA model be constructed from separate
smaller sub-models), the modeling bé processfragment ‘ writi ng projed management documents’ is done by splitting

the process fragment into four smaller process fragments. These smaller process fragments are modeled indepently of
each other. In chapter 6 these sub-models of the four smaller process fragments are then integrated into one SOCCA
model of theprocessfragment ‘writing projed management documents'.

The four smdller processfragments (phases) are : ‘ phase 1, reaognizing customer reguirements’, ‘ phase 2, writing and
consultation’, ‘phase 3, approval’ and ‘ phase 4, resource dlocation'. First the class diagrams are given and then the state
transition diagrams.

Paragraph 5.3.1 describes the ‘class diagrams’ that are valid for all four ‘phases’. Paragraph 5.3.2 describes the

‘import-export’-diagram of phase 1. Paragraph 5.3.3 describes the ‘import-export’-diagram of phase 2. Paragraph
5.3.4 describes the ‘import-export’-diagram of phase 3. Paragraph 5.3.5 describes the ‘import-export’-diagram of
phase 4.

Paragraph 5.3.6 describes the ‘state transition diagrams’ of phase 1. Paragraph 5.3.7 describes the ‘state transition
diagrams’ of phase 2. Paragraph 5.3.8 describes the ‘state transition diagrams’ of phase 3. Paragraph 5.3.9 describes
the ‘state transition diagrams’ of phase 4.

5.31 Class Diagrams

This paragraph describes the ‘class diagrams’ that are valid for all four ‘phases’. That is to say all the SOCCA class
diagrams minus the import-export diagrams. The import-export diagrams are given seperately, per phase, in the
paragraphs following this paragraph.

The data perspedive of the four phases of the processfragment *writi ng projed management documents’ is modeled with
class diagrams. The class diagrams in this paragraph show the classes and subclasses with their operations, attributes
and associations (aggregation associations and the general associations) as they pertain to all four phases.

Thefigures below show the dasses and subclasses (viagenerali zaior/ spedalization asciations) and the aggregation
associations between them. The notation convention d ‘ superclasgsubclass, ‘aggregation asociation’ and ‘the
multi pli city of an association (cardindity ratio constraint)’ in SOCCA isthe same ain UML [UML], [FOW].
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figure 5.1 Classdiagram: classes, subclasses and aggregeation associations (part 1)

The dassdiagram showing the dasses, subclasses and aggregation asociationsis divided into two parts. Thefirst part
(figure @ove) shows the enployees, medings and customer involved in the software projed planning process The dass
EMPLOYEE has the disjoint subclasses MANAGER, QUALITY ASSJURANCE ADVISER, ARCHIVE/
DOCUMENTATION ADMINISTRATOR and ENGINEER (among others, i.e. these other subclasses are not relevant for
the SPPprocess They areindicaed by the ‘dli psis’, the doude dat).

The dasses CHIEF EXECUTIVE OFACER, ACCOUNT MANAGER, TECHNICAL_PROJECT_MANAGER and
SECTION HEAD are overlapping subclasses of the superclassMANAGER. The dassSECTION HEAD is edalized
into two dgoint subclasses HEAD PRODUCTION SECTION and HEAD SUPRORT SECTION.

A HEAD PRODUCTION SECTION iseither aHEAD EXTERNAL PROJECTS FECTION or aHEAD INTERNAL
PROJECTS FECTION.

A HEAD SUPFORT SECTION is either aHEAD COMPUTER SUPRORT SECTION, aHEAD CONTROLLER
SECTION, aHEAD INFRASTRUCTURE SECTION or aHEAD PERSONNEL SECTION.

The dassMEETING is has the dasses PROJECT MEETING MINUS and MAKE OR BUY MEETING asits subclasses
(among others, i.e. these other subclasses are nat relevant for the SPPprocess They are indicated by the ‘el psis, the
doudedat).

The MAKE OR BUY MEETING isan aggregation af the enployees involved and consists of the (1) CHIEF
EXECUTIVE OFHCER, one ACCOUNT MANAGER and the (1) HEAD PERSONNEL SECTION.
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The PROJECT MEETING MINUS is an aggregation af the employees involved and consists of the (1) CHIEF
EXECUTIVE OFHCER, one or more ACCOUNT MANAGERS, the (1) QUALITY ASSJURANCE ADVISER and dl
(6) SECTION HEADs.

PROJECT K>
!S ALL OCATED e PROJECT PROJECT e e
TEAM FILE
ALL OCATES 3
TERMSOF REQUIREMENTS PROJECT
REFERENCE DO?:UM ENT PROPOSAL MANAGEMENT
DOCUMENT DOCUMENT
TNTERNAL
ENGINEER e T PROJECT RESOURCES
PLAN CONTRACT ALL OCATION
DOCUMENT
IS APPENDIX
INTERNAL PROJECT
MEMORANDUM FORM

figure 5.2 Classdiagram : classes, subclasses and aggregation associations (part 2)

Asdrealy mentioned, the dassdiagram showing the dasses, subclasses and aggregation associationsis divided into two
parts. The second fart (figure éove) shows the dassPROJECT. The dassPROJECT isan aggregation d the dasses
PROJECT FILE and PROJECT TEAM (among others, i.e. these other subclasses are not relevant for the SPPprocess
They areindicaed by the ‘dlli psis’, the doude dat).

The dassPROJECT TEAM consists of ENGINEERs who are dl ocaed to the projed via aTERMS OF REFERENCE
DOCUMENT. N.B.the ssociation|S ALLOCATED ismodeled here asa dass Thisisindicaed in the diagram by the
semi-circle symba conreding the dassTERM S OF REFERENCE DOCUMENT with the association|S_ ALLOCATED.

The dassPROJECT FILE isan aggregation d classes REQUIREMENTS DOCUMENT (1x), PROPOSAL (1x) and
PROJECT MANAGEMENT DOCUMENT (3x).

A PROPOSAL consists of a SOFTWARE DEVELOPMENT PLAN (1x) and aPROJECT CONTRACT (1x). Infad the
preliminary (unsigned) version d the PROJECT CONTRACT with the SOFTWARE DEVELOPMENT PLAN as
appendix is cdled aPROPOSAL.

A PROJECT MANAGEMENT DOCUMENT is either a SOFTWARE DEVELOPMENT PLAN, a PROJECT
CONTRACT or an INTERNAL RESOURCES ALLOCATION DOCUMENT.

The INTERNAL RESOURCES ALLOCATION DOCUMENT has a PROJECT FORM as an appendix.
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HEAD PRODUCTION | REVIEWS
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figure 5.3 Classdiagram : classes, subclasses and general associations

The figure dove shows with the general associations between the dasses and subclasses. The natation convention o
‘(generd) asociation’ isthe samein SOCCA asit isin UML with the exception d the notation convention d * constraint
between asciations' (seethe explanationin the ‘ classdiagrams’ -paragraphs of the dhapter ‘Key ProcessArea’ Software
Cortffiguration Management’).

The names and the mullti pli city of the general asociations are dso given in the diagram. An associationisinherently
bidirediond. |.eit can betraversed in bah dredions. The name of abinary associationrealsin a particular diredion.
Thisdiredionis cdled the forward dredion. The oppdsite diredionis cdled the inverse diredion. When an asociationis
traversed in the inverse diredion, the asciation remeis ‘inverted’. E.g. MODIFIES becomes IS MODIFIED. The dass
diagram only shows one name per association.

A customer ORIGINATES zero or more reguirements documents. An reguirements document IS ORIGINATED by one
customer. A technicd projed manager READ S zero or more reguirements documents. An requirements document
IS_READ by onetedhnicd projed manager.

A tedhnicd projed manager MODIFES zero or more projed management documents. A projed management document
IS MODIFIED by onetechnicd projed manager. A heal o a production sedion REVIEWS zero o more projed
management documents. A projed management document IS REVIEWED by one production sedion heal.

A customer SIGNS zero or more projed contrads. The dief exeautive officer SIGNS zero or more projed contrads. A
projeds contrad IS_SIGNED by one austomer and by one (the) chief exeautive officer.

A hea o asuppat sedion SIGNS zero o more ‘internal resources all ocaion’ documents. The quality assurance alviser
SIGNS zero ar more ‘internal resouces al ocation” documents. An ‘internal resources al ocation’ document IS_SIGNED
by 4 suppat sedion heads (there ae 4 suppat sedions) and ore (the) quality asurance alviser.

The quality assurance alviser AUDITS zero o more projed management documents. A projed management document
IS_AUDITED by onre (the) quality asaurance alviser.
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figure 5.4 Classdiagram : classes, operations and attributes

The figure dove shows the dasses with their operations and attributes. The natation conventionis the same in SOCCA as
in UML. A classis depicted as aredangle with three @mpartments. The top compartment hads the dassname. The
middle mmpartment shows the dtributes. The bottom compartment shows the operations.

(The dases EMPLOYEE, MANAGER, SECTION HEAD, HEAD EXTERNAL PROJECTS FECTION, HEAD
INTERNAL PROJECTS FECTION, HEAD INFRASTRUCTURE SECTION, MEETING, PROJECT TEAM, PROJECT
FILE and PROPOSAL have no ogerations or attributes that are relevant for the SPPprocess So these dasses are nat
shown in the @ove dassdiagram. The dassPROJECT is used duing theintegration d the four phases. The then relevant
operationswill be givenin chapter 6 ‘ Integration d processfragment ‘ writi ng projed management documents” .)

The operations will be explained in the ‘internal behavior STDS -subparagraphs of the * State Transition Diagrams -
paragraph d this chapter. The meaning of the dtributes can be readily deduced from their name.

The next paragraphs give the import-export diagrams sperately for eat phese. These diagramsidentify which operations
areimported by which classes. Within the importing classes the importing operations are identified. Thisis dore by the
SOCCA spedfic binary asociation ‘uses . Thisasociation hesthe dtribute ‘import_list’ that has asits domain alist of
imported operations together with the operations that import them. The style guideline for this associationisasolid line
with an arrow at one and. The arow indicates the exporting class For a ammparison between the SOCCA natation and the
UML natation: seethe ‘ classdiagrams -chapter of the KPA * Software Configuration Management’.

The import-export diagrams are showing the mmunicaion between the dasses at the highest level and are cnstructed
as a step towards the @nstructing of the state transition dagrams (STDs).
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5.3.2 Import-export diagram - Phase 1

Thefirst import-exports diagram is the diagram of phase 1, ‘ recognizing customer requirements’, of the processfragment
‘writing projed management documents'.

USES9

ACCOUNT < USES? CUSTOMER USESL REQUIREMENTS
MANAGER < | DOCUMENT
USES3
A
MAKE OR USESA | crier
BUY »{ EXECUTIVE
MEETING OFFICER
PROJECT
» FORM
USES?
USES5 | HEAD PERSONNEL
»| secTion
USESS
USES8
Y
TECHNICAL o |HEAD CONTROLLER
P|SECTION
MANAGER

figure 5.5 Classdiagram : classes and wses asociations of phase 1 of processfragment ‘writi ng project management documents’

The austomer isthe one whoinitiates phase 1 of the processfragment by his autonamous behavior. Sincethe phases of the
processfragment take placesequentially, the austomer therefore initi ates the whole processfragment.

The astomer perceves aneel to automate (part of) his businessprocess He may possbly be guided in this perception by
the acount manager, but thisis not part of the model. The astomer invokes his own operation cu_request_propasal. With
this operation he writes a requirements document. He then aks the acourt manager to give him a propacsal based onthis
requirements document.

The acourn manager then dscusses this request for propasal in a“make or buy’ meding with the dief exeautive officer
andthe heal of the personrel sedion d the Waa BusinessUnit (WBU).

Depending onthe estimated projed size and the projedion d the avail able (manpower) resources, adedsionisreaded
either to dothe projed in-house (make) or to procureit from an ouside venda (buy). A combination d thesetwo isaso
posshle. For exampleto dothe information analysis phase of the projed in-house and ousourcethe system design and
coding.

If thededsionisto ‘buy’, the * Software Subcontrad Management’ processis initi ated. This processalso includesthe
writing of projed management documents. This processhowever is nat modeled further here. The model depictsthe
processwhen the dedsionisto ‘make’.

If the dedsionisto ‘make’, the heal of the personrel sedioninitiates a projed form for the projed. He enters onthe
projed form : the austomer, the projed code, the technicd projed manager resporsible for the projed, the sedion heal of
the tpm, the dlocated hours for making the propasal and the time frame for making the proposal. Thisformis given to the
heal o the mntroller sedion. The data of thisform is then entered by the @ntroll er sedionin the Management
Information System (MI1S) of the Waa BusinessUnit (WBU).
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Finally the assgned technicd projed manager tasked with writing the propasal (the tpm’s operation ‘tpm_write
propcsal_(x)’ iscdled). He does this by writing (apreliminary version d) a software development plan, a“interna
resources all ocaion -document and a projed contrad. The cdli ng of the tpm’s operation ‘tpm_write_proposa_(x)’ starts
phase 2, writing and consultation’, of the processfragment ‘ writi ng projed management documents'.

In terms of the values of the ‘import-li s’ -attributes of the uses asociations this amourts to the following :

usesl : imported operation
rd_initiate_(x)
uses? : imported operation
am_request_proposal_(x)
uses3: imported operation
mb_request_dedsion_(x)
uses4: imported operation
ceo_mb_dedsion_(x)
uses5: imported operation
hps mb_dedsion_(x)
hps_initiate_projed_form_(x)
uses6: imported operation
tpm_write_propasal_(X)
uses/: imported operation
pf_initiate (x)
uses8: imported operation
hcs enter_in _mis (x)
uses9: imported operation

Cu_request_propcsal

imported
Cu_request_propasal

imported
Cu_request_propasal

imported
am_request_propasa_(X)

imported
mb_request_dedsion_(x)

imported
mb_request_dedsion_(x)
mb_request_dedsion_(x)

imported
mb_request_dedsion_(x)

imported
hps_initiate_projed_form_(x)

imported
hps_initiate_projed_form_(x)

imported
autonamous operation
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5.3.3 Import-export diagram - Phase 2

The secondimport-exports diagram is the diagram of phase 2, ‘writing and consultation’, of the processfragment ‘writing
projed management documents'. This phase 2 is garted by the cdli ng of the tpm’ s operation *tpm_write_propcsal_(x)’ in
phese 1.

USES1L
ACCOUNT > CUSTOMER
MANAGER
A A
USES2
USES3
USES4
USESS TECHNICAL
PROJECT
MANAGER
A
USES6 USES9
USES7 USES8
Y Y A
QUALITY HEAD HEAD PROJECT
ASSURANCE PRODUCTION SUPPORT MANAGEMENT
ADVISER SECTION SECTION DOCUMENT

USES10

Y

PROJECT
MEETING
MINUS

figure 5.6 Classdiagram : classes and wses asociations of phase 2 of processfragment ‘writi ng project management documents’

Before the technicd projed manager adually starts writi ng he first chedks the requirements document on consistency and
completeness If he has any questions in this resped, he queries the austomer viathe acourt manager. Hethen performs
arisk anaysis and estimates the necessary persorn-hous for the projed.

Then the technicd projed manager informs his dion head (head production sedion) to inform him that he needs a
secondestimate. The heal production sedion tasks anather technicd projed manager (tpm) to perform the second
estimate. This mndestimate is returned to thefirst tpm. The first tpm then confers with the secondtpm to match bah
their estimates.

When consensusisreated by thetechnicd projed managers abou afinal estimate, the first manager procees by writing
a software development plan, a“internal resources all ocation’ -document and a projed contrad. During this processhe
consults (informs) his ®dion heal regularly. When writi ng the software development plan and the projed corntrad the
tpm has to chedk with the acourt manager if the budget of the austomer is aufficient for the projed. The tpm aso
determines regularly if the austomer agrees with the software development plan and the projed contrad. This applies both
for the intermediate versions and the final version d the software development plan and the projed contrad.

When writing the ‘internal resources all ocaion -document the technicd projed manager chedks with the heads of al the
suppat sedions and with the quality assurance alviser to detemineif the needed internal resources are avail able within
the time frame of the projed. Internal resources consist of : (software)enginees, computer equipment, suppat software,
person-hours of the mmputer suppat sedion, work locations, office ejuipment, persornthours of the cntroller sedionand
person-hours of the quality asaurance alviser.

Thetednicd projed manager presentsthefinal version d all threeprojed management documentsto his sdion read
(head production sedion) for review. If the sedion heal hes gill some comments at this gage, the tpm updates the
documents acordingly and consults again (when necesary) with acournt manager, customer or suppat sedion reals.
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If the sedion heal of the tpm approves of the documents, the technicd projed manager presents them for a quaity audit

to the quality assurance alviser. The technicd projed manager updates the documents acrding to the mmments of the

quality asurance alviser (if any). He then gives the projed management documentsto his sdion heal for their approval
by the management (cdl hprs_request_approva_(x)).

The sedion head o the tpm then requests the goproval of the documentsin the next ‘ projed meding minus’ (the
opeation‘pmm _request_approva_(x)’ of the ‘projed meding minus -classis cdled by the sedion head). The cdli ng of
the operation‘ pmm_ request_approva_(x)’ starts phase 3, ‘approval’, of the processfragment ‘ writing projed
management documents'.

In terms of the values of the ‘import-li st -attributes of the uses asciations this amourts to the following :

usesl: imported operation imported
CU_query_requirement_(x) am_query_requirement_(x)
uses? :  imported operation imported
am_query_requirement_(x) tpm_write_propcsa_(X)
am_inquire_cu_budyet_(x) tpm_write_proj_man_da_(X,y)
uses3: imported operation imported
cu_agree proj_man_da _(x) tpm_write_proj_man_da_(X,y)
uses4: imported operation imported
tpm_perform_estimate _(x) tpm_write_propcsa_(X)
tpm_confer_estimate (x) tpm_write_propcsa_(X)
tpm_write_proj_man_da _(X,y) tpm_write_propcsa_(X)
uses5: imported operation imported
gaa inquire_resource (X) tpm_write_proj_man_da_(X,y)
gaa audit_(x) tpm_write_propcsa_(X)
uses6: imported operation imported
tpm_perform_estimate _(x) hprs_semnd_estimate (x)
uses/ : imported operation imported
hprs_semnd_estimate (x) tpm_write_propcsa_(X)
hprs_consult_(x) tpm_write_proj_man_da_(X,y)
hprs_fina_review_(x) tpm_write_propcsa_(X)
hprs_pmm _request_approva_(x) tpm_write_propcsa_(X)
uses8: imported operation imported
hss inquire_resource (X) tpm_write_proj_man_da_(X,y)
uses9:  imported operation imported
pmd_write (X) tpm_write_proj_man_da_(X,y)
useslO: imported operation imported

pmm_request_approva_(x) hprs_pmm _request_approva_(x)
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5.3.4 Import-export diagram - Phase 3

The third import-exports diagram is the diagram of phase 3, ‘approva’, of the processfragment ‘writing projed
management documents' . This phase 3 is garted by the cdli ng of the ‘projed meding minus” s operation
‘pmm_request_approval_(x)’ in phese 2.

QUALITY CHIEF HEAD HEAD
ASSURANCE EXECUTIVE SUPPORT CONTROLLER
ADVISER OFFICER SECTION SECTION
A A A A
USES2
USES3
USESL PROJECT USESA
MEETING
MINUS
USES5 USES6
Y Y
TECHNICAL USES? ACCOUNT
PROJECT < MANAGER
MANAGER
USESS USES9
\ 4 Y
ARCHIVE/
CUSTOMER DOCUMENTATION

ADMINISTRATOR

figure 5.7 Classdiagram : classes and wses asociations of phase 3 of processfragment ‘writing project management documents’

The projed management documents that are handed by the ‘ projed meding minus' are aprojed contrad, a software
development plan and a‘internal resources all ocaion’ -document (ira-document). The ira-document contains the projed
form as an appendix.

The functionality of this phaseis asfoll ows. First 2 copies of the projed contrad are presented to the chief exeautive
officer (cen). He signs bath copies of the mnirad document. Sincethe @nirad consists of atail ored template andis
drealy reviewed by the ‘heal of the production sedion’ during the writing of the document, the signing does takes place
withou the chief exeautive officer commenting oniit.

Then the ‘internal resources al ocaion -document is presented to the heads of the suppat sedion (hsss) and also to the
quality asaurance aviser (qag. They al sign the ‘ira -document. Again the ‘ira -document is aready reviewed by the
heals of the suppat sedions and the quality asaurance alviser during the writing of the document. In this dage the
document is sgned withou commenting onit. By signing of the ‘ira -document the hss s and the gaagive their
commitment that the resources gipulated in the ‘ira -document will be delivered by them and/or their sedions.

Next the head o the @mntroller sedion recaves the updated projed form. The projed formisan appendix tote‘ira -
document and hes been updited by the technicd projed manager during the writing of the ‘ira - document. The updeted
datain the projed form is entered by the (personrel of the) controller sedioninto the Management Information System
(MIS) of the Wam BusinessUnit (WBU).

Then the ‘ projed meding minus’ gives the two copies of the projed contrad to the acourt manager. Appended to ea
copy of the projed contrad is the software development plan. At this gage the projed contrad contains the signature of
the ce and realsto be signed by the austomer.

The signed ‘ira -document is given to the technicd projed manager. He filesthisin ‘the projed file' of the projed.
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The acourt manager presents the two copies of the projed contrad (plus appended software development plan) to the
customer for his sgnature. The austomer signs bath copies. He kegps one @mpy for himself and returns the other. Sincethe
customer has arealy reviewed the projed contrad and the software development plan duing the writi ng stage of these

documents, the documents are signed withou comment.

Thereturned copy is now dugdicaed. The original isfiled by ‘ archive/documentation administrator’ in the central archive.

The dudicaeisfiled by the technicd projed manager in the ‘projed file' of the projed.

In terms of the values of the ‘import-li s’ -attributes of the uses asociations this amourts to the following :

usesl: imported operation
gaa sign_ira _dac_(x)
uses? : imported operation
cen_sign_pc_(X)
uses3: imported operation
hss sign_ira_doc_(x)
uses4: imported operation
hcs_enter_in_mis _(x)
uses5: imported operation
tpm_enter_in_proj_file (x)
uses6: imported operation
am_cu_sign_pc_(x)
uses7 :  imported operation
tpm_enter_in_proj_file (x)
uses8: imported operation
cu_sign_pc_(x)
uses9:  imported operation

ada archive (x)

imported
pmm_request_approval_(x)

imported
pmm_request_approva_(X)

imported
pmm_request_approval_(x)

imported
pmm_request_approva_(X)

imported
pmm_request_approval_(x)

imported
pmm_request_approva_(X)

imported
am_cu_sign_pc_(x)

imported
am_cu_sign_pc_(x)

imported
am_cu_sign_pc_(x)
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5.3.5 Import-export diagram - Phase 4

The fourth import-export diagram is the diagram of phase 4, ‘resources all ocaion’, of the processfragment ‘ writing
projed management documents'. In this phase 4 the ‘heal of the personrel sedion’” and the *head of the computer suppat
sedion’ dlocaeresourcesto aprojed as gedfied in the ‘internal resources all ocaion’ -document of that projed.

TERMSOF HEAD
ENGINEER Eg%\lﬂECT REFERENCE CONTROLLER
DOCUMENT SECTION
A A 4 A
USES3
USES2
USES4
il
HEAD
USESL PERSONNEL USESS
SECTION
USES8
USES6 USES7
Y Y Y
TECHNICAL HEAD
:\;‘I-Erla%’;il;\lDUM PROJECT PRODUCTION
MANAGER SECTION
A A A

USES10

USES11

USES9 HEAD COMPUTER ; UsES2

SUPPORT SECTION

figure 5.8 Classdiagram : classes and wses asciations of phase 4 of processfragment ‘writi ng project management documents’

The ‘head o the personrel sedion’ (hps) all ocates manpower to the projed. He writes a‘terms of reference -document
(tor-document). This document spedfies for an enginea to which projed heisalocated and for how many hous per yea.

The hpsaso updites the projed form ac@rdingly. The updated detain the projed form is entered by the (personngl of
the) cortroller sedioninto the Management Information System (M1S) of the Waw BusinessUnit (WBU).

The technical project manager, his head production section, and the engineer involved, and his head production
section, are given the tor-document (plus an internal memorandum). In this way they are informed of the allocation of
the engineer to the project.

The ‘head of the computer support section’ writes an internal memorandum to indicate the allocation of computer
support personnel to a project. This memorandum is then communicated to the technical project manager and his head
of production section.

In terms of the values of the ‘import-li s’ -attributes of the uses asociations this amourts to the following :

usesl: imported operation imported
eng_inform_(x) hps_alocae resource
uses? : imported operation imported
pf_updae (x) hps_allocae resource
uses3: imported operation imported

tor_write (x) hps_alocae resource
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uses4: imported operation imported
hps_dlocae resource altonamous operation
uses5: imported operation imported
hecs_enter_in_mis (x) hps_alocae resource
uses6: imported operation imported
im_write_(x) hps_allocae resource
uses7 :  imported operation imported
tpm_inform_(x) hps_alocae resource
uses8: imported operation imported
hprs_inform_(x) hps_allocae resource
uses9: imported operation imported
im_write (x) hcss allocate resource
useslO: imported operation imported
tpm_inform_(x) hcss dlocae _resource
usesll: imported operation imported
hcss dlocae resource altonamous operation
usesl?: imported operation imported

hprs_inform_(x)

hcss alocae _resource
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5.36 State Transition Diagrams - Phase 1

The behavior perspedive of ‘phase 1 of the processfragment ‘writing projed management documents' ismodeled in
SOCCA by STDs (State Transition Diagrams). The behavior perspedive mmprises bath the visible behavior of classes
(andthus of objeds of that classes) and the behavior of operations (methods) of the dasss.

The visible behavior of a dassis modeled by an external STD. This STD shows the passble sequences of starting the
exeaution d the dass (objed’s) operations. Usually thereis one external STD per class The UML equivaent of an
externa STD isastatechart describing the states an oljed can be in and the transitions it can make in resporse to receved
stimuli.

The behavior of an operationis modeled by an internal STD. It describes the functionality of the operation. This comprises
the operation’s gart and end, the cdli ng of other operations by this operation, and ‘locd steps’ (locd functiondlity). In
UML methods are dso described by statecharts.

The communicaion between oljeds (cdli ng of exported operations) is modeled by manager STDs and employeeSTDs.
External STDs beaome manager STDs and internal STDs beame amployeeSTDs. This mechanism is explained in the
SOCCA chapter of this document. Thisway of modeling communicaionis unique for SOCCA.

STD’s can show diff erent views of the same process An STD iscdled a‘communicdive view' if it models any
communication cktail s between ore or more cdler anditscdlegs). An STD iscdled an ‘organizaiona view' otherwise.

Phase 1, ‘recognizing customer requirements’, of the processfragment ‘ writi ng projed management documents' (partly)
models the behavior of the following classes:

- customer

- requirements document

- acourt manager

- make or buy-meding

- chief exeautive officer

- head personrel sedion

- projed form

- head controller section

- tedhnicd projed manager
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5.3.61 Customer

5.3.6.11 Customer : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘customer’ has only one operation relevant for the processfragment ‘ writi ng projed management documents’, phasel.
The organizaiona view of the external STD does nat show any communication details. Consequently the STD consists of
one state ‘ neutrd’ in which the austomer waitsfor a cdl to its exported operation ‘cu_request_propacsd’. If the cdl has
taken pace the wstomer can make the transition labeled ‘ cu_request_propasal’. The austomer then comes again in the
state ‘neutral’ . The passble starting sequence spedfied by this STD isthus‘cu_request_proposal’, ‘cu_request_

propcsal’, etc.
’ CU_REQUEST_PROPOSAL

figure 5.9 customer : external behavior STD, organizational view

5.3.6.12 Customer : external behavior-STD, communicative view

The oommunicative view of the external behavior STD shows the mmmunication detail s between the external STD and
the cdled operation(s). It consists of aneutral state in which the aistomer waitsfor a cal to its operation ‘cu_request_
propcsal’ and d astatein which he starts this operations. Typicadly the austomer does not wait in this‘ starting’ state until
the cdled operationisfinished, but returns as onas posshble to its neutra state to al ow handling of its other operations.
These other operations are nat shown here because they are nat relevant to the processfragment ‘writing projed
management documents’, phase 1.

The austomer exihibits autonamous behavior by starting his own operation withou being cdl ed from ancther objed.

CU_REQUEST_PROPOSAL

»
NEUTRAL ) ’(
<
<

STARTING_
CU_REQUEST_
PROPOSAL

(AUTONOMOUS)
figure 5.10 customer : external behavior STD, communicaive view

5.3.6.13 Customer : internal behavior-STDs

The 1 operation‘cu_request_propcsal’ of the austomer has the foll owing internal behavior STD.

NON CU_REQUEST_
CU_REQUEST_ PROPOSAL

PROPOSAL ACT_ ASKED
CU_REQUEST RD_INITIATE_ AM_REQUEST_

PROPOSAL (CONTENT) PROPOSAL _
(REQUIREMENTS
DOCUMENT)

DETERMINE RD_INITIATE AM_REQUEST )

CONTENT CALL _ ASKED CALL _ Z?ESSAL

figure 5.11 int-cu_request_proposal : interna behavior STD

With the operation‘ cu_request_propasal’ the austomer considers his requirements (= determines the cntents of the
requirements document). Then he aedes arequirements document and initi ates it with his requirements (cdl _
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rd_initiate (content)). With this requirements document he gproadies the acount manager with arequest for a propasal
based onthe requirements (cdl_am_request_propasal_(requirements document)).

5.3.6.14 Customer : manager-STD

The coommunicdion between the austomer’ s operation (cdled and its cdler is managed by amanager STD. The manager
STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are labeled with a
combination d traps. The entering of the trap(s) by the relevant employed(s) isa mndtionfor the trangition. |.e. the
transition can na take placeif the relevant employed(s) has/have not entered the trap(s). If the relevant employed(s)
has’have entered the trap(s), the transition can and will (eventually) take place

TLF-1

CCi1-1 ) ‘ CC1-2
<
<

TLF-2

(AUTONOMOUS)
figure 5.12 customer : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx stands for ‘ Traps Logicd Formula and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The cdl er-cdlee ombinationfor ‘cu_request_proposal’ consist only of prescribed subprocesses of the cdlee‘cu_
request_propasa’. Thisisbecaise‘cu_request_propasal’ is an automous operation.

In the state ‘ neutra’ the CC and the TLF for the transition leaving the state ae:

CC1-1 ={s1}
TLF1 =T-1 (corresponds with *cu_request_proposa’ transition in extern STD)

In the state * starting_cu_request_propcsal’ the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={S2}
TLFR2 =T-2

5.3.6.15 Customer : employee-STDs

Internal operations are normally started with the cdler_cdleeconstruct. In the case of autonamous operations the
cdler_cdleeconstruct consists only of the cdleepart (i.e. the ad-construct). The cdler_cdleeconstruct, the ad-construct
and autonamous behavior are described in more detail i n the dhapter explaining the SOCCA concepts.

This manager STD has 1 employeg the aitonamous operation ‘cu_request_propcsal’. Thisoperationis garted with the
ad-construct.

NON
CU_REQUEST_
PROPOSAL

CU_REQUEST_ DETERMINE RD_INITIATE AM_REQUEST )

PROPOSAL CONTENT AL ASKED YT PROPOSAL
ASKED - = ASKED
RD_INITIATE_ AM_REQUEST_

(CONTENT) PROPOSAL _
(REQUIREMENTS
DOCUMENT)

figure 5.13 employeeint-cu_request_proposal : subprocessS1
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NON

CU_REQUEST_ RD_INITIATE AM_REQUEST.
CU_REQUEST_ PROPOSAL DETERMINE ASKED PROPOSAL
PROPOSAL ACT_ ASKED CONTENT ASKED
CU_REQUE:

PROPOSAL

figure 5.14 employeeint-cu_request_proposal : subprocessS2

When the ad-construct is applied to the enployee the result is the following. The employeehas two subprocesses S1 and
S2, andtwo traps T-1 and T-2. In its neutral state the manager prescribes the subprocessSl for the enployee The
manager can transit to the state ‘ starting_cu_request_propaosal’ when the subprocessS1 isin trap T-1 and the austomer
deddes autonamoudly to perform the operation‘ cu_request_propasal’. In the state * starting_cu_request_propasal’ the
manager prescribes the subprocessS2. This means that the enployee ca makeitstransition‘ad_cu_request_propcsal’
which means that the operation cen start exeauting. As onas the subprocessS2 entersin trap T-2, the manager can
transit badk to the neutral state.



Software Process Modeling page : 151
in SOCCA version : 0.10

5.3.62 Requirements document

5.3.6.21 Requirements document : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘requirements document’ has only one operation relevant for the processfragment ‘ writi ng projed management
documents', phasel. The organizaiona view of the external STD does nat show any communication cetail s.
Consequently the STD consists of one state ‘ neutral’ in which the requirements document waits for a cdl to its exported
operation ‘rd_initiate (x)'. If the cdl has taken place the requirements document can make the transition labeled
‘rd_initiate_(x)’. The reguirements document then comes again in the state ‘ neutral’ . The posshble starting sequence
spedfied by thisSTD isthus ‘rd_initiate (x)’, ‘rd_initiate (X)’, etc.

’ RD_INITIATE_(X)

figure 5.15 requirements document : external behavior STD, organizational view

5.3.6.22 Requirements document : external behavior-STD, communicative view

The communicdive view of the external behavior STD shows the ammmunication cetail s between the external STD and
the cdled operation(s). It consists of aneutra state in which the requirements document waits for a cal to its operation
‘rd_initiate_(x)’ and d astate in which he starts this operation. Typicdly the requirements document does not wait in this
‘starting’ state until the cdled operationisfinished, but returns as onas passbleto its neutrd state. It can then hande
another cdl to the operation ‘rd_initiate (x)' before the aurrent exeaution d the operation hes finished.

The external STD still has ancther state, * requirements document creded’ . The reason for this gateis explained in the
‘requirements document : manager-STD’ chapter.

The cdl ers of the operations of this classcan be foundin the import-export diagram. They are given in the the
‘import_list’ attribute of the * uses association'.

REQUIRE- \ g RD_INITIATE_(X)

MENTS |
DOCUMENT o| NEUTRAL ) ’(
g

CREATED e \/‘

figure 5.16 requirements document : external behavior STD, communicétive view

STARTING_
RD_INITIATE_
X)

5.3.6.23 Requirements document : internal behavior-STDs

The 1 operation ‘rd_initiate (x)' of the requirements document has the foll owing internal behavior STD.

NON-

RD_INITIATE_
(X)

RD_INITIATE_
(X) ASKED

CREATE
REQUIREMENTS
DOCUMENT

INITIATE
CONTENT
ATTRIBUTE
WITH X

ACT_
RD_INITIATE_(X)

figure 5.17 int-rd_initiate (X) : internal behavior STD
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The operation ‘rd_inititate (x)’ has one formal parameter ‘x’. The multi pli city of concurrent exeauting STD instancesis
zeao o more. Thisisindicaed by the solid circle inside the state ‘ nonrd_initiate_(x)’. A multiplicity of zero or more
means that the manager STD can start ancther instance of the internal STD to exeaute cncurrently with an aready
exeadting instanceof the internal STD.

The formal parameter of the operation ‘rd_initiate (x)’ isthe mntent with which the newly creaed requirements
document isinitiali zed. The operation first creaes a new requirements document objed and then initi dli zes its attribute
‘content’” with the adual parameter value of ‘x’.

5.3.6.24 Requirements document : manager-STD

The communicaion between the requirements document’ s operations (cdl ees) and their cdl ersis managed by a manager
STD. The manager STD prescribesin its gates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeg(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) haghave entered the trap(s), the transition can and will (eventualy) take place

The cdler of the operation ‘rd_initiate (x)' has to wait until the operation ‘rd_initiate (x)’ has progressed far enowgh for
the new reguirements document objed to bein existence. Thisis becausethe cdler (the austomer operation
‘cu_request_propasal’) nedls the requirements document objed (id) in its next adion. It usesit as a parameter valuein its
‘cdl_am_request_propasal_(x)’. For this reason the manager STD has the state CC1-3. This gate dso appeasin the
externa STD asthe state ‘ requirements document creded’.

TLF-3 -
P /_\ TLF-1

<
cci3 { .
) N cci1 L

>
TLF-4 h TLF-2

| Y

CC1-2

figure 5.18 requirements document : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

Thereisonly one cdler-cdlee ombination, the cdlee’rd_initiate (x)' anditscdler ‘cu_request_propasd’ of the dass
customer. Because the cdl er hasto wait for the result produced by the cdleg the cdl ismodeled by the ‘ cdl er waits -
variant of the cdler-cdlee onstruct (see SOCCA chapter for this construct). Thisresultsin the extra state in the manager
STD andthefad that in the state ‘ neutral’ either S1 or S2 is prescribed depending onthe state the STD was in before it
entered the state ‘ neutral’.

In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CCl1-1 ={S1 or S2, S3}

TLF1 =T-1and T-3 (corresponds with ‘rd_initiate_(x)’ transitionin extern STD)
TLF3 =T-2b

In the state * starting_rd_inititate (x)’ the CC andthe TLF for the transition leaving the state ae:

CCl-2 ={S2, 3}
TLF2 =T-2a

In the state ‘ requirements document creaed’ the CC and the TLF for the transition leaving the state ae:

CCl1-3 ={S1, S4}
TLF4 =T-4
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5.3.6.25 Requirements document : employee-STDs

The manager STD has 2 employeeSTDs. These aethe cdlee‘rd_initiate (x)' anditscdler ‘cu_request_proposa’ of the
classcustomer. The cdling of ‘rd_initiate (x)' ismodeled by the‘cdler waits -variant of the cdl er-cdlee onstruct.

NON-

RD_INITIATE_
(X)ASKED

RD_INITIATE_
(X)

CREATE
REQUIREMENTS
DOCUMENT

INITIATE
CONTENT
ATTRIBUTE
WITH X

figure 5.19 employeeint-rd_initiate (x) : subprocessS1

®
NON- RD_INITIATE_
S(I?_INITIATE_ (X) ASKED

figure 5.20 employeeint-rd_initiate (x) : subprocessS2

The first employeeisthe own interna operation ‘rd_initiate (x)’. This employeehas two subprocesses S1 and S1 and
threetraps T-1, T-2a and T-2b. Thetrap T-2bisto determinethat in fad the operation ‘rd_initiate (x)’ has creged and
initi ali zed a new requirements document.

CU_REQUEST_
PROPOSAL
ASKED

NON
CU_REQUEST_
PROPOSAL

AM_REQUEST \
PROPOSAL
ASKED

DETERMINE RD_INITIATE
CONTENT CALL ASKED

RD_INITIATH
(CONTENT)

ACT_
CU_REQUEST_
PROPOSAL

figure 5.21 employeeint-cu_request_proposal : subprocessS3

T-4

ZSNRE ST ESBEEQSAE"EST— DETERMINE RD_INITIATE AM_REQUEST
_REQ| - ASKED CONTENT ASKED PROPOSAL
PROPOSAL = ASKED

figure 5.22 employeeint-cu_request_proposal : subprocess$4

The semndemployeeisthe cdl er operation ‘ cu_request_propasa’. This employeehas two subprocesses S3 and $4 and
two traps T-3and T-4.

Inits neutral state the manager prescribesinitially subprocessSl for the cdlee ad S3 for the cdl er. When the cdler enters
itstrap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transition to the state
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‘starting_rd_initiate (). Hereit prescribes S2 for the cdlee ad S3 for the cdler (i.ethe cdler staysin subprocessS3).
When the cdl eehas entered trap T-2a the manager can transit badk to its neutra state. Now it prescribes S2 (instead of S1)
for the cdlee ad S3 for the cdler. If the cdl eehasfinished itsadion, i.eit has entered trap T2-b, the manager cen transit
to state ‘ requirements document creaed’ . Hereit prescribes S1 for the cdlee ad $4 for the cdler (i.e. the cdler isall owed
to proceed). When the cdl er enters T-4, the manager can transit badk to its neutral state. Here it prescribes S1 again for the
cdlee
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5.3.63 Account manager
5.3.6.31 Account manager : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘acourt manager’ has only one operation relevant for the processfragment ‘ writi ng projed management documents’,
phasel. The organizationdl view of the external STD does nat show any communicaion cetail s. Consequently the STD

consists of one state * neutral’ in which the acourt manager waits for a cdl to its exported operation
‘am_request_propcsal_(x)’. If the cdl hastaken place the acourt manager can make the transition labeled
‘am_request_propcsal_(x)’. The acount manager then comes again in the state * neutral’ . The possble starting sequence

spedfied by this STD isthus‘am_request_proposa_(X)’, ‘am_request_propasa_(X)’, €tc.

’ AM_REQUEST_PROPOSAL_(X)

figure 5.23 acount manager : external behavior STD, organizational view

5.3.6.32 Account manager : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

AM_REQUEST_PROPOSAL_(X)

P/ STARTING_
’( AM_REQUEST_

NEUTRAL )
< PROPOSAL _(X)

figure 5.24 acount manager : externa behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the acournt manager waits until a cdl has been pacel to its
operation‘am_request_proposa_(x). If a cadl has been made, the manager STD can (and eventually will ) transit to the
state ‘starting_am _request_propasa_(X)'. If the operation has been started the manager can transit bad to the state

neutral.

The cdl ers of the operations of this classcan be foundin the import-export diagram. They are given in the the
‘import_list’ attribute of the * uses association'.

5.3.6.33 Account manager : internal behavior-STDs

The acourt manager has 1 operation: ‘am_request_proposa_(X)'. This operation hes the foll owing internal behavior
STD.

MB_REQUEST_
DECISION
ASKED

AM_REQUEST _
PROPOSAL _(X)
ASKED

NON-
AM_REQUEST _
PROPOSAL _(X)

CALL _
MB_REQUEST_
DECISION_(X)

ACT_
AM_REQUEST_
PROPOSAL _(X)

figure 5.25int-am_request_proposal_(X) : internal behavior STD
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The operation‘am_request_propasal_(x)’ has oneformal parameter x’. The multi pli city of concurrent exeauting STD
instancesis zero ar more. Thisisindicaed by the solid circle inside the state ‘nonam_request_proposa_(x)'. A

multi pli city of zero or more means that the manager STD can start ancther instance of theinternal STD to exeaute
concurrently with an already exeauting instance of the internal STD.

The formal parameter of the operation ‘am_request_propaosal_(x)’ is the requirements document on the basis of which the
requested propcsal hasto be made. The acount manager presents this requirements document to the * make or buy’
meding’. This meeing will cometo adedsionto either dothe projed in-house (make) or to subcontrad it to an ouside
venda (buy). If thededsionisto ‘make’ then the meding (i.e. the participantsin the meding) will take caethat a
propacsal is made based onthe requirements document.

5.3.6.34 Account manager : manager-STD

The communicaion between the acourt manager’ s operations (cdl ees) and their cdlersis managed by a manager STD.
The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeq(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) haghave entered the trap(s), the transition can and will (eventualy) take place

TLF-1

CCi1-1 ) ’( CC1-2
<&
<

TLF-2

figure 5.26 acount manager : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Callee andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the eombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
Thereisonly one cdler-cdlee @mbination, the cdlee‘am request_propcsa_(x)' anditscdler ‘cu_request_propasal’ of
the dasscustomer. The cdlingismodeled by the ‘ cdl er does not wait’ -variant of the cdl er-cdl ee onstruct (see SOCCA
chapter for this construct). In the state ‘ neutral’” CC and the TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}
TLF1 =T-1and T-3 (corresponds with *am_request_propasa_(x)’ transitionin extern STD)

In the state * starting_am_request_proposa_(x)’' the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={S2, 4}
TLF2 =T-2andT-4

5.3.6.35 Account manager : employee-STDs

The manager STD has 2 employeeSTDs. These aethe cdlee’am request_propcsal_(x)’ anditscdler
‘cu_request_propasd’ of the dasscustomer.

./

NON-
AM_REQUEST_
PROPOSAL _(X)

AM_REQUEST_ MB_REQUEST_
PROPOSAL _(X) DECISION

ASKED CALL _ ASKED
MB_REQUEST_

DECISION_(X)

figure 5.27 employeeint-am_request_proposal_(x) : subprocessS1
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NON- AM_REQUEST_ MB_REQUEST_
AM_REQUEST_ PROPOSAL_(X) DECISION
PROPOSAL_(X) ASKED

figure 5.28 employeeint-am_request_proposa_(x) : subprocessS2

The first employeeisthe own interna operation‘am_request_propasal_(x)’. This employeehas two subprocesses S1 and
Sl andtwo traps T-1 and T-2.

T-3

NON
CU_REQUEST_
PROPOSAL

CU_REQUEST_
PROPOSAL
ASKED

DETERMINE
CONTENT

RD_INITIATE
ASKED

AM_REQUEST
PROPOSAL
ASKED

ACT_
CU_REQUEST_
PROPOSAL

CALL _
RD_INITIATE_
(CONTENT)

DOCUMENT)

figure 5.29 employeeint-cu_request_proposal : subprocessS3

T-4

CU_REQUEST

ESNREQUEST PRaPO%-\L - DETERMINE RD_INITIATE AM_REQUEST )
| _ FRoro CONTENT ASKED PROPOSAL

PROPOSAL ASKED

figure 5.30 employeeint-cu_request_proposal : subprocess4

The semndemployeeisthe cdl er operation‘ cu_request_propasal’. This employeehas two subprocesses S3 and $4 and
two traps T-3 and T-4.

The manager prescribesinitially subprocessS3 for the cdli ng employes it iswaiting for the cdl. When the cdler entersits
trap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transition to the next state.
Hereit prescribes $4 for the cdler, thereby al owing it to proceel in its next subprocess This has the dfed that the cdler

does not wait for the result of the cdled operation bu proceals right away after the manager has darted the cdled
operation.

When the cdl eehas entered itstrap T-2 and the cdl er has entered histrap T-4, the manager can transit bad to the state
‘neutral’.
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5.3.64 Make or buy-meeting

5.3.6.41 Make or buy-meeting : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘make or buy-meding' has only one operation relevant for the processfragment * writi ng projed management documents’,
phasel. The organizationdl view of the external STD does nat show any communicaion cetail s. Consequently the STD
consists of one state ‘ neutral’ in which the make or buy-meding waitsfor a cdl to its exported operation
‘mb_request_dedsion_(x)'. If the cdl hastaken place the make or buy-meding can make the transition labeled
‘mb_request_dedsion_(x)’. The make or buy-meding then comes again in the state ‘ neutral’ . The posshble starting
sequence spedfied by this STD isthus‘mb_request_dedsion_(x)’, ‘mb_request_dedsion_(x)’, €tc.

H ’ MB_REQUEST_DECISION_(X)

figure 5.31 make or buy-mesding : external behavior STD, organizational view

5.3.6.42 Make or buy-meeting : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

MB_REQUEST_DECISION_(X)

STARTING_
NEUTRAL ) j MB_REQUEST_
« DECISION_(X)

figure 5.32 make or buy-meding : externa behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the make or buy-meding waits until a cdl has been pacel
to itsoperation ‘mb_request_dedsion_(x). If a cdl has been made, the manager STD can (and eventually will ) transit to
the state ‘ starting_mb_request_dedsion_(x)’. If the operation hes been started the manager can transit bad to the state
neutral. It can then start another instance of the operation‘mb_request_dedsion_(x)' if there has been anather cdl to this
operation. Thisinstance ca excute cncurrently with the ong(s) aready excuting.

The cdlers of the operations of this classcan be foundin the import-export diagram. They are given in the the
‘import_list’ attribute of the ‘ uses association'.

5.3.6.43 Make or buy-meeting : internal behavior-STDs

The make or buy-meding has 1 operation : ‘mb-request_dedsion_(x)’. This operation hes the following internal behavior
STD.



Software Process Modeling page : 15¢
in SOCCA version : 0.10
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CALL _
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-] AcCT-
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[MAKE]

DETERMINE
PROJECT_
FORM
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TPM_WRITE_
PROPOSAL_(X)
ASKED

CALL _
TPM_WRITE_
PROPOSAL _(X)
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HPS INITIATE_ )
PROJECT_
FORM_(X)

figure 5.33 mb_request_decision_(x) : internal behavior STD

The operation‘mb_request_dedsion_(x)’ has one formal parameter ‘x’. The muilti plicity of concurrent exeauting STD
instancesis zero or more. Thisisindicaed by the solid circle inside the state ‘nonmb_request_dedsion_(x)’. A

multi pli city of zero ar more means that the manager STD can start another instance of the internal STD to exeaute
concurrently with an already exeauting instance of the internal STD.

The formal parameter of the operation‘mb_request_dedsion_(x)’ is the requirements document on the basis of which the
‘make or ‘buy’ dedsion hasto be made by the make or buy-meding. The make or buy-meeing first asks the head of the
personrel sedionfor hisdedsion. Then it asksthe dief exeautive officer for hisdedsion. If both dedsions are diff erent,
the heal of the personnel sedionis asked to recnsider his dedsion. Then the dhief exeautive officer is asked again for his
dedsion. This processrepedsitself until both dedsions are the same, or urtil the dhief exeautive officer makes his
dedsionfinal. If the dedsionisto buy from an ouside vendar, the STD transits to the state  seeKPA Software
Subcontrad Management’. This part of the processbelongs to the Key ProcessArea(KPA) Software Subcontrad
Management and is not modeled further here.

If the dedsionisto developthe systemin house, the projed is give aname and a projed code. A technicd projed
manager is chosen to dothe propasal. A time budget for this propasal writing task is all ocated together with a start date
and adue date. Thisinfomation congtitutes the initial content of the projed form. The head o the personrel sedion
initi ates a projed form and thereby startsthe projed. The thasen technicd projed manager is then tasked to write the

propasal based onthe requirements document.

5.3.6.44 Make or buy-meeting : manager-STD

The ommunicaion ketween the ‘ make or buy-meding’ s operations (cdl ees) and their cdl ersis managed by a manager
STD. The manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are
labeled with a mmbination d traps. The entering of the trap(s) by the relevant employed(s) is a ondtion for the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place

TLF-1

CCi1-1 ) ’( CC1-2
<&
<

TLF-2

figure 5.34 make or buy-meding : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
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Thereisonly ore cdl er-cdlee ombination, the cdlee'mb_request_dedsion_(x)’ anditscdler ‘am_request_propcsa
_(x)’ of the dassacmurt manager. The cdl ismodeled by the ‘ cdl er does not wait’ -variant of the cdler-cdlee onstruct

(seeSOCCA chapter for this construct).

In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}
TLF1 =T-1and T-3 (corresponds with ‘mb_request_dedsion_(x)’ transitionin extern STD)

In the state ‘ starting_mb_request_dedsion_(x)’ the CC andthe TLF for the transition leaving the state ae:
CCl1-2 ={32, 4}

TLR2 =T-2andT-4

5.3.6.45 Make or buy-meeting : employee-STDs

The manager STD has the following 2 employeeSTDs. Thefirst isits own interna operationthe cdlee'mb_request_
dedsion_(x)’. The semndisthe cdler ‘am_request_propasal_(x)’ from the dassac@murnt manager.
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DECISION_(X)

MB_REQUEST_
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PROJECT_
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TPM_WRITE_
PROPOSAL_(X)
ASKED

CALL _
HPS INITIATE_)
PROJECT_
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CALL _
TPM_WRITE_
PROPOSAL_(X)

figure 5.35 employeeint-mb_request_decision_(x) : subprocessS1
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;;"(45‘3’;'['5;( PROJECT_ PROJECT_
ASKED ) FORM_(X) FORM

ASKED CONTENT

figure 5.36 employeeint-mb_request_decision_(x) : subprocessS2

The first employeeisthe own internal operation‘mb_request_dedsion_(x)’. This employeehas two subprocesses S1 and
Sl andtwo traps T-1 and T-2.
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NON-
AM_REQUEST_
PROPOSAL _(X)
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ACT_
AM_REQUEST_
PROPOSAL _(X)

figure 5.37 employeeint-am_request_proposal_(x) : subprocessS3

NON- AM_REQUEST_
AM_REQUEST_ PROPOSAL_(X)
PROPOSAL _(X) ASKED

MB_REQUEST_
DECISION
ASKED

figure 5.38 employeeint-am_request_proposal_(x) : subprocess4

The semndemployeeisthe cdler operation‘am_request_propasal_(x)’. This employeehas two subprocesses S3 and 4
andtwo traps T-3 and T-4.

The manager prescribesinitially subprocessS3 for the cdli ng employes it iswaiting for the cdl. When the cdler entersits
trap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transition to the next state.
Hereit prescribes $4 for the cdler, thereby all owing it to proceel in its next subprocess This hasthe dfed that the cdler
does naot wait for the result of the cdled operation bu proceals right away after the manager has darted the cdled
operation.

When the cdl eehas entered itstrap T-2 and the cdl er has entered histrap T-4, the manager can transit bad to the state
‘neutral’.
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5.3.65 Chief Executive Officer

5.3.6.51 Chief Executive Officer : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘chief exeadtive officer’ has only one operation relevant for the processfragment ‘writing projed management
documents', phasel. The organizaiona view of the external STD does nat show any communication cetail s.
Consequently the STD consists of one state ‘neutral’ in which the dief exeautive officer waitsfor a cdl to its exported
operation‘cen_mb_dedsion_(x)'. If the cdl hastaken pace the dief exeautive officer can make the transition labeled
‘ce0_mb_dedsion_(x)’. The dief exeadtive officer then comes again in the state ‘ neutral’ . The possble starting sequence
spedfied by thisSTD isthus‘cen_mb_dedsion (x)’, ‘ceo_mb_dedsion_(x)’, etc.

H ’ CEO_MB_DECISION_(X)

figure 5.39 chief executive officer : external behavior STD, organizational view

5.3.6.52 Chief Executive Officer : external behavior STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

< CEO_MB_DECISION_(X)
MAKE OR BUY STARTING_

< »
DECISION ) { NEUTRAL ) J CEO_MB
TAKEN —> < ISION

> <« DECISION_(X)

figure 5.40 chief executive officer : externa behavior STD, communicaive view

It consists of aneutral state in which the dhief exeautive officer waitsfor a cal to its operation‘ceo_mb_dedsion_(x)' and
of astatein which he starts this operations. Typicdly the dief exeautive officer does not wait in this‘ starting' state urtil
the cdled operationisfinished, but returns as oonas posshbleto its neutrd state. It can then handle ancther cdl to the
operation‘cen_mb_dedsion_(x)' before the arrent exeaition d the operation hes finished.

The external STD still has ancther state, ‘ make or buy dedsiontaken’. The reasonfor this dateis explained in the * chief
exeadtive officer : manager-STD’ paragraph.

The cdl ers of the operations of this classcan be foundin the import-export diagram. They are given in the the
‘import_list’ attribute of the * uses association'.

5.3.6.53 Chief Executive Officer : internal behavior-STDs

The 1 operation‘cen_mb_dedsion’ of the chief exeautive office hasthe following interna behavior STD.

/

NON- CEO_MB_

CEO_MB_ DECISION_(X)

DECISION_(X) | AcT ASKED TAKE
CEO MB DECISION

DECISION_(X)

figure5.41int-ceo_mb_decison_(x) : interna behavior STD
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The operation has one formal parameter ‘x’. The multi pli city of concurrent exeauting STD instancesis zero or more. This
isindicated by the solid circleinside the state ‘nonceo_mb_dedsion_(x)’. A multiplicity of zero or more means that the
manager STD can start another instance of the internal STD to exeaute ancurrently with an aready exeauting instance of
theinterna STD.

The formal parameter of the operation‘ceo_mb_dedsion_(x)' is the requirements document on the basis of which the
‘make’ or ‘buy’ dedsion hesto be made by the chief exeautive officer. After being started the operation (=chief exeautive
officer) tekesthisdedsionasan ‘interna adion’. The dedsionisthen communicated bad to the cdl er of this operation.
Thismeansthat the cdl er has to wait for the dedsion after he has placed the cdl .

5.3.6.54 Chief Executive Officer : manager-STD

The communicdion between the dhief exeautive officer’ s operation (cdl e€ andits cdler is managed by amanager STD.
The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeg(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) haghave entered the trap(s), the transition can and will (eventualy) take place

The cdler of the operation‘ceo_mb_dedsion_(x)' hasto wait until the operation‘ceo_mb_dedsion_(x)' has progressed to
the point where the dedsion hes been taken. For this reason the manager STD hasthe state CC1-3. This sate dso appeas
in the external STD asthe state ‘ make or buy dedsiontaken’.

TLF-3 -
P /_\ TLF-1

<
CC1-3 ) { ccl-1 )
> <

TLF-4 - TLF-2

| Y

CC1-2

figure 5.42 chief executive officer : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

Thereisonly one cdler-cdlee ombination, the cdlee’ceo_mb_dedsion_(x)’ anditscdler ‘mb_request_dedsion_(x)’ of
the dass' make or buy-meding'. Because the cdl er has to wait for the result produced by the cdl eg the cdl ismodeled by
the ‘cdler waits -variant of the cdl er-cdlee onstruct (see SOCCA chapter for this construct). This resultsin the extra
state in the manager STD and the fad that in the state ‘ neutral’ either S1 or S2 is prescribed depending on the state the
STD wasin beforeit entered the state * neutral’ .

In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CCl1-1 ={S1 or 32, S3}

TLF1 =T-1and T-3 (corresponds with ‘cen_mb_dedsion_(x)’ transitionin extern STD)
TLF3 =T-2b

In the state * starting_ceo_mb_dedsion_(x)’ the CC and the TLF for the transition leaving the state ae:

CCl-2 ={S2, 3}
TLF2 =T-2a

In the state ‘ make or buy dedsiontaken’ the CC andthe TLF for the transition leaving the state ae:

CCl1-3 ={S1, S4}
TLF4 =T-4
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5.3.6.55 Chief Executive Officer : employee-STDs

The manager STD hasthe following 2 employeeSTDs. Thefirst isits own interna operationthe cdlee'ceo_mb_
dedsion_(x)’. Thesecndisthe cdler ‘mb_request_dedsion_(x)’' from the dassmake or buy-meeing.

NON- CEO_MB_
CEO_MB DECISION_(X)

_MB_ L TAKE
DECISION_(X) ASKED DECISION

figure 5.43 employeeint-ceo_mb_decision_(x) : subprocessS1

T-2a

]
NON- CEO_MB_

CEO_MB_ DECISION_(X)
DECISION_(X)

figure 5.44 employeeint-ceo_mb_decision_(x) : subprocessS2

Thefirst employeeisthe own interna operation‘ceo_mb_dedsion_(x)’. This employeehas two subprocesses S1 and S1
andthreetraps T-1, T-2a and T-2b. Thetrap T-2bisto determinethat in fad the operation‘ceo_mb_dedsion_(x)' has
progressed to the point where adedsion hes been taken.
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figure 5.45 employeeint-mb_request_decision_(x) : subprocessS3
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figure 5.46 employeeint-mb_request_decision_(x) : subprocess4

The secondemployeeisthe cdler operation‘mb_request_dedsion_(x)’. This employeehas two subprocesses S3 and 4
and two traps T-3 and T-4, acording to the cdler_cdl eeconstruct.

Inits neutral state the manager prescribesinitially subprocessS1 for the cdlee ad S3 for the cdler. When the cdl er enters
itstrap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transitionto the state
‘starting_ceo_mb_cdedsion_(x)'. Hereit prescribes S2 for the cdlee and S3 for the cdler (i.e the cdler staysin subprocess
S3). When the cdl eehas entered trap T-2a the manager can transit badk to its neutral state. Now it prescribes S2 (instead
of S1) for the cdlee and S3 for the cdler. If the cdleehasfinished itsadion, i.eit has entered trap T2-b, the manager can
transit to state ‘ make or buy dedsiontaken’. Hereiit prescribes S1 for the cdlee and $4 for the cdler (i.e. the cdler is
alowed to procead). When the cdl er enters T-4, the manager can transit badk to its neutral state. Here it prescribes S1
again for the cdlee
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5.3.66 Head Personnel Section

5.3.6.61 Head Personnel Section : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘head personrel sedion’ hastwo operation relevant for the processfragment ‘ writi ng projed management documents’,
phasel. The organizationdl view of the external STD does nat show any communicaion cetail s. Consequently the STD
consists of one state ‘ neutral’ in which the head personrel sedionwaitsfor a cadl to its operation‘hps_mb_dedsion_(x)’
or a cdl toitsoperation ‘hps_initiate_projed_form_(x) * If a cdl hastaken pace the heal personrel sedion can make the
relevant trangition. The head personrel sedion then comes again in the state ‘ neutral’ . The possble starting sequence
spedfied by this STD isthus any combination d ‘hps_mb_dedsion_(x)’-operations and ‘ hps _initiate_projed_form(x)-
operations.

HPS INITIATE_PROJECT_

FORM_(X) ‘ ’ HPS MB_DECISION_(X)

figure 5.47 head personndl section : external behavior STD, organizational view

5.3.6.62 Head Personnel Section : external behavior STD, communicative view

The ommunicaive view of the external behavior STD shows the mmmunication dktail s between the external STD and
the cdled oreration(s).
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figure 5.48 head personnel section : external behavior STD, communicative view

The STD consists of aneutra state in which the head personrel sedionwaitsfor a cdl to ore of itstwo operations
‘hps_mb_dedsion_(x)' and ‘hpd_initiate_projed_form_(x)’. Furthermore it has two statesin which an operationis
started. Typicdly the head personrel sedion daes not wait in a“starting’ state until the cdled operationis finished, but
returns as onas posshleto its neutral state. It can then hande ancther cdl, either to its other operation a to the same
operation.

The external STD till has anather state, ‘ make or buy dedsiontaken’. The reasonfor this gate is explained in the ‘heal
personrel sedion dficer : manager-STD’ paragraph.

The cdlers of the operations of this classcan be foundin the import-export diagram. They are given in the the
‘import_list’ attribute of the ‘ uses asociation'.
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5.3.6.63 Head Personnel Section : internal behavior-STDs

The 2 operations *hps_mb_dedsion’ and ‘hps_initiate_projed_form_(x)’ of the head personrel sedion have the following
internal behavior STDs.

[}

NON-
HPS MB_
DECISION_(X)

HPS MB_
DECISION_(X)
ASKED

TAKE

ACT_
DECISION

HPS MB_
DECISION_(X)

figure 5.49int-hps_ mb_decision_(x) : internal behavior STD

The operation‘hps_mb_dedsion_(x)' has one formal parameter ‘x’. The multi plicity of concurrent exeauting STD
instancesis zero o more. Thisisindicaed by the solid circle inside the state ‘non hg_mb_dedsion_(x)'. A multi pli city of
zeo o more means that the manager STD can start ancther instance of the internal STD to exeaute concurrently with an

drealy exeauting instance of theinternal STD.

The formal parameter of the operation‘hps_mb_dedsion_(x)’ isthe requirements document on the basis of which the
‘make’ or ‘buy’ dedsion hasto be made by the head presonrel sedion. After being started the operation (=chief exeautive
office) takesthisdedsionasan ‘interna adion’. The dedsionisthen communicated bad to the cdl er of this operation.
Thismeansthat the cdl er has to wait for the dedsion after he has placed the cdl .

NON-

HPS INITIATE
PROJECT_
FORM_(X)

HPS INITIATE
PROJECT_
FORM_(X)
ASKED

HCS ENTER_
IN_MIS (X)
ASKED

PF_INITIATE_
(X)
ASKED

CALL _HCS
ENTER_IN_
MIS_(PROJECT_
FORM)

CALL _
PF_INITIATE_(X)

ACT_
HPS INITIATE_
PROJECT_
FORM_(X)

figure 5.50int-hps_initiate_project_form_(x) : internal behavior STD

The operation ‘hps_initiate_projed_form_(x)’ has one formal parameter ‘x’. The multi pli city of concurrent exeauting
STD instancesiszero or more.

The formal parameter of the operation ‘hps_initiate_projed_form_(x)" isthe cntent with which the projed formisto be
initiaized. The cdler operation hesto wait urtil the projed formis creded and initiaized. The aeded projed form isthen
given to the head controller sedion (cdl _hcs enter_in_mis(projed_form)). The heal controller sedion enters (has it
entered by one of its subardinates) the data on the projed form in the Management Information System (MIS) of the Wao

BusinessUnit (WBU).

5.3.6.64 Head Personnel Section : manager-STD

The eoommunicdion between the head personrel sedion’s operation (cdled andits cdler is managed by a manager STD.
The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeq(s) isa ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) haghave entered the trap(s), the transition can and will (eventualy) take place

The cdler of the operation‘hps mb_dedsion_(x)' hasto wait until the operation‘hps mb_dedsion_(x)’ has progressed
to the paint where the dedsion hes been taken. For this reason the manager STD has the state CPSA. This gate dso
appeasin the external STD as the state * make or buy dedsion taken’.
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figure 5.51 head personnel section : manager STD
The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD standsfor * Cdll er(s)-Callee andisthe set of subprocesses prescribed for a cetain caler-cdlee ombination.

The notation TLF-x stands for * Traps Logicd Formula and describes the mmbination d traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

In the state ‘ neutrd’ the CPSand the TLFsfor the transitions leaving the state ae:

CPSL ={CCl1-1, CC2-1}

TLF1 =T-1and T-3 (corresponds with ‘hps_mb_dedsion_(x)’ transition)
TLF-3 =T-5andT-7 (corresponds with *hps_initiate_projed_form_x)’ transition)
TLF5 =T-2b

In the state ‘ starting_hps_mb_dedsion_(x)’ the CPSandthe TLFsfor the transitions |eaving the state ae:

CPS ={CCl-2, CC2-1}
TLF2=T-2a

In the state * starting_hps_initiate_projed_form_(x)_1' the CPSand the TLFsfor the transitions leaving the state ae:

CPS3 ={CCl1-1, CC2-2}
TLF4=T-6andT-8

In the state ‘ make or buy dedsiontaken’ the CPSand the TLFsfor the transitions leaving the state ae:

CPS4 ={CCl-3, CC2-1}
TLF6=T-4

Becausethe cdler ‘mb_request_dedsion’ hasto wait for the result produced by the cdlee*hps mb_dedsion_(x)’, the cdl
ismodeled by the ‘ cdl er waits -variant of the cdler-cdlee onstruct (see SOCCA chapter for this construct). This results
inthefad that in CC1-1 either S1 ar S2 is prescribed depending on the state the STD wasin before it entered the state
‘neutral’.

CCl-1={Sl or 2, S3}
CCl-2={S2, S3}
CCl1-3={Sl, $4}

Inits neutral state the manager prescribesinitially subprocessSl for the cdlee ad S3 for the cdl er. When the cdler enters
itstrap T-3, i.e. excutesthe cdl (andthe cdleeisready initstrap T-1) the manager can make the transition to the state
‘starting_hps_mb_dedsion_(x)’. Hereit prescribes S2 for the cdlee ad S3 for the cdler (i.e the cdl er staysin subprocess
S3). When the cdl eehas entered trap T-2a the manager can transit badk to its neutral state. Now it prescribes S2 (instead
of S1) for the cdlee and S3 for the cdler. If the cdleehasfinished itsadion, i.eit has entered trap T2-b, the manager can
transit to state ‘ make or buy dedsiontaken’. Here it prescribes Sl for the cdlee ad $4 for the cdler (i.e. the cdleris
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alowed to proceal). When the cdler enters T-4, the manager can transit bad to its neutral state. Here it prescribes S1
again for the cdlee

The cdler-cdlee ombinationsfor ‘hps_initiate_projed_form_(x)’ anditscdler ‘mb_request_dedsion_(x)’ of the dass
make or buy-meding are :

CC2-1={S5, ST}
CC2-2={S6, S8}

At any one time the manager STD of class'head personrel sedion’ will prescribefor its employee’mb_request
dedsion_(x)’ 2 subprocesses, (S3 or $4) and (S7 or S8). Thisis becaise bath the cdl ees belong to the same dassand are
being cdled by one cdler. The adual prescribed subprocessistheintersedion d (S3 or $4) and (S7 or S8) (see
explanation d intersedion d prescribed subprocessesin SOCCA chapter).

5.3.6.65 Head Personnel Section : employee-STDs

The manager STD hasthe following 3 employeeSTDs. Thefirst isits own interna operationthe cdlee*hps mb_
dedsion_(x)’. Thesemndisthe cdler ‘mb_request_dedsion_(x)’ from the dassmake or buy-meeting. Thethird isthe
own internal operation‘hps_initiate_projed_form_(x). Thisoperationiscdled by ‘mb_request_dedsion’. Thisisthe
same operation that cdl s the first employee So there ae only 3 employees. Two cdleesand ore cdler.

NON- HPS MB_
HPS MB_ DECISION_(X)
DECISION_(X) ASKED

TAKE
DECISION

figure 5.52 employeeint-hps mb_decison_(x) : subprocessS1

T-2a

HPS MB_
DECISION_(X)
ASKED

NON-
HPS MB_
DECISION_(X)

figure 5.53 employeeint-hps mb_decison_(x) : subprocessS2

Thefirst employeeisthe own interna operation‘hps_mb_dedsion_(x)’. This employeehas two subprocesses S1 and S1
andthreetraps T-1, T-2a and T-2b. Thetrap T-2bisto determinethat in fad the operation ‘hps_mb_dedsion_(x)’ has
progressed to the point where adedsion hes been taken.
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HPS MB_
DECISION_
(X)

ASKED

MB_REQUEST_
DECISION_(X)
ASKED

(X)

NON-
MB_REQUEST_
DECISION_(X)

ACT-
MB_REQUEST_
DECISION_(X)

HPS_INITIATE

FORM_(X)

figure 5.54 employeeint-mb_request_decision_(x) : subprocessS3

HPS MB
NON- MB_REQUEST_ DECISION
MB_REQUEST_ DECISION_(X) X) B
DECISION_(X) ASKED ASKED

TPM_WRITE_ E:ST]IENCI;IATE
PROPOSAL_(X) FORM_(X)
ASKED ASKED

figure 5.55 employeeint-mb_request_decision_(x) : subprocess$4

CEO_MB_
DECISION_

ASKED

DETERMINE
PROJECT_

TPM_WRITE_ PRoIECT

PROPOSALLO [TeaLL FORM_(X)’ CALL_ FORM
TPM_WRITE_  \ASKED HPS INITIATE \ CONTENT
PROPOSAL _(X) PROJECT_

[MAKE]

CEO_MB_
DECISION_
(X)

ASKED

DETERMINE
PROJECT_
FORM
CONTENT

SEE KPA
SOFTWARE
SUBCONTRACT
MANAGEMENT/

HPS MB_
DECISION_
(X)

MB_REQUEST_
DECISION_(X)

NON-
CALL _

MB REQUEST_ = CALL
DECISION.(0) | 15 request \ASKED HPS MB_ ASKED CEO_MB_
DECISION_(X) DECISION_(X)

DECISION_(X)

TPM_WRITE_ g:ga'é“c'?ATE
PROPOSAL _(X) -
ASKED

figure 5.56 employeeint-mb_request_decision_(x) : subprocessS7

CEO_MB_
DECISION_
(X)

ASKED

FORM
CONTENT

[MAKE]

DETERMINE
PROJECT_

SEE KPA
SOFTWARE
SUBCONTRACT,
MANAGEMEN
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NON- MB_REQUEST_
MB_REQUEST_ DECISION_(X)

DECISION_(X) ASKED

TPM_WRITE_
PROPOSAL _(X)
ASKED

HPS MB_
DECISION_
(X)

ASKED

HPS INITIATE
PROJECT_
FORM_(X)
ASKED

CEO_MB_ SEE KPA
DECISION_ SOFTWARE

(X) SUBCONTRACT,
ASKED MANAGEMENT

DETERMINE
PROJECT_
FORM
CONTENT

figure 5.57 employeeint-mb_request_decision_(x) : subprocessS8

The semndemployeeisthe cdl er operation‘mb_request_dedsion_(x)'. This employeehas four subprocesses and four
traps. The two subprocesses S3 and $4 and the two traps T-3 and T-4 are acording to the cdler_caleeconstruct. The
cdleeisinthiscase ‘hps mb_dedsion_(x)’.

The two subprocesses S7 and S8 and the two traps T-7 and T-8 are dso ac@rding to the cdler_cdleeconstruct. The cdlee
isinthiscese ‘hps_initiate_project_form_(x)’.

NON- HPS_INITIATE PF INITIATE HCS ENTER_
HPS_INITIATE PROJECT_ Xy - IN_MIS_(X)
PROJECT_ FORM_(X) CALL _ ASKED CALL_HCS_~ \ ASKED
FORM _(X) ASKED PF_INITIATE_(X) ENTER_IN_

MIS_(PROJECT

FORM)

figure 5.58 employeeint-hps initiate_project_form_(x) : subprocessS5

T-6

non-  ® HPS INITIATE
HPS INITIATE PROJECT_
PROJECT_ FORM_(X)
FORM_(X) ASKED

PF_INITIATE_
(X)
ASKED

HCS ENTER_
IN_MIS (X)
ASKED

PROJECT_
FORM_(X)

figure 5.59 employeeint-hps initiate_project_form_(x) : subprocessS6

Thethird employeeistheinternal cdleeoperation ‘hps_initiate_projec_form_(x)’. This employeehas two subprocesss
S5 and S6 and two traps T-5 and T-6, acarding to the cdler_cdleeconstruct.
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5.3.67 Project form

5.3.6.71 Project form : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘projed from’ has only one operation relevant for the processfragment ‘writi ng projed management documents’, phasel.
The organizaiona view of the external STD does nat show any communication details. Consequently the STD consists of
one state ‘ neutra’ in which the projed form waitsfor a cdl to its exported operation ‘pf_initiate (x)'. If the cdl hastaken
place the projed form can make the transition labeled ‘ pf_initiate_(x)'. The projed form then comes again in the state
‘neutra’. The possble starting sequence spedfied by this STD isthus ‘pf_initiate (x)’, ‘pf_initiate (x)’, etc.

H ’ PF_INITIATE_(X)

figure 5.60 project form : external behavior STD, organizational view

5.3.6.72 Project form : external behavior-STD, communicative view

The ommunicative view of the external behavior STD shows the mmmunication dtail s between the external STD and
the cdled operation(s). It consists of aneutral statein which the projed form waits for a cdl to its operation
‘pf_initiate_(x)' and d astatein which he starts this operation. Typicdly the projed form does nat wait in this ‘ starting’
state urtil the cdled operationisfinished, but returns as ©onas possbleto its neutra state. It can then hande ancother cdl
to the operation ‘pf_initiate (x)' before the arrent exeaution d the operation hes finished.

The external STD 4till has anather state, ‘ projed form initiated’ . The reason for this gate is explained in the ‘ projed form :
manager-STD’ chapter.

The cdlers of the operations of this classcan be foundin the import-export diagram. They are given in the the
‘import_list’ attribute of the ‘ uses asociation'.

PROJECT ): /\ PE_INITIATE_(X)

»/ STARTING_
FORM | NEUTRAL ) J PF_INITIATE_
INITIATED r\\/‘f (X)

figure 5.61 project form : externa behavior STD, communicaive view

5.3.6.73 Project form : internal behavior-STDs

The 1 operation‘pf_initiate (x)’ of the projed form has the following internal behavior STD.

NON- PF_INITIATE_
PF_INITIATE_ (X) ASKED

CREATE
4 INITIATE
(X) ACT PROJECT FORM ATTRIBUTES

PF_INITIATE_(X) s

figure 5.62 int-pf_initiate (x) : internal behavior STD

The operation‘ pf_inititate (x)' has oneformal parameter *x’. The multi plicity of concurrent exeauting STD instancesis
zeao o more. Thisisindicaed by the solid circle inside the state ‘non @ _initiate (x)’. A multiplicity of zero or more
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means that the manager STD can start ancther instance of the internal STD to exeaute cncurrently with an aready
exeadting instanceof the internal STD.

The formal parameter of the operation ‘pf_inititate (x)’ isthe mntent with which the newly creaed projed formis
initiadlized. The operation first creges anew projed form objed and then initiali zes its attributes with the adual parameter
vaueof ‘X'.

5.3.6.74 Project form : manager-STD

The communicaion between the projed form’s operations (cdl ees) and their cdlersis managed by amanager STD. The
manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are labeled
with a aombination d traps. The entering of the trap(s) by the relevant employed(s) isa @mndtionfor thetranstion. |.e. the
transition can na take placeif the relevant employed(s) has/have not entered the trap(s). If the relevant employed(s)
has’have entered the trap(s), the transition can and will (eventually) take place

The cdler of the operation ‘pf_initiate (x)' hasto wait until the operation ‘pf_initiate (x)' has progressed far enough for
aninitiated projed form objrct to bein existance Thisis becaise the cdl er (the heal personndl sedion operation
‘hps_initiate_projed_form_(x)’) neeads the projed form objed (id) in its next adion. It usesit as a parameter vauein its
‘cdl_hcs enter_in_mis _(x)'. For this reason the manager STD hasthe state CC1-3. This sate dso appeasin the ecterna
STD asthe state * projed form initi ated’ .

TLF-3 /_\ TLF-1

<
cci3
) L{ cci1 )
>

TLF-4 TLF-2

| Y

CC1-2

figure 5.63 project form : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the combination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

Thereisonly one cdler-cdlee ombination, the cdlee’pf_initiate (x)’ anditscdler ‘hps_initiate_projed_form (x)’ of the
classhea personnd sedion. Because the cdl er hasto wait for the result produced by the cdleg the cdl ismodeled by the
‘cdler waits -variant of the cdler-cdlee onstruct (seeSOCCA chapter for this construct). Thisresultsin the extrastatein

the manager STD andthe fad that in the state ‘ neutra’ either S1 ar S2 is prescribed depending on the state the STD wasin
before it entered the state ‘ neutra’.

In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CCl1-1 ={S1 or 32, S3}

TLF1 =T-1and T-3 (corresponds with ‘rd_initiate_(x)’ transitionin extern STD)

TLF3 =T-2b

In the state ‘ starting_pf_inititate (x)' the CC andthe TLF for the transition leaving the state ae:

CCl-2 ={S2, S3}
TLF2 =T-2a

In the state ‘ projed form initiated’ the CC andthe TLF for the transition leaving the state ae:

CCl1-3 ={S1, S4}
TLF4 =T-4

5.3.6.75 Project form : employee-STDs
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The manager STD has 2 employeeSTDs. These aethe cdlee'pf_initiate (x)’ anditscdler ‘hps initiated_
projed_form_(x)’ of the dasscustomer. The cdling of ‘ pf_initiate_(x)’ ismodeled by the ‘ cdl er waits -variant of the
cdler-cdlee onstruct.

NON-

PF_INITIATE_
(X) ASKED

PF_INITIATE_
(X)

INITIATE
ATTRIBUTES
WITH X

CREATE
PROJECT FORM

figure 5.64 employeeint-pf_initiate (x) : subprocessS1

T-2a

®
NON- PF_INITIATE

PE_INITIATE_ (G ASKED ~
(X)

ACT_
PF_INITIATE

figure 5.65 employeeint-pf_initiate (x) : subprocessS2

The first employeeisthe own interna operation‘pf_initiate (x)’. This employeehas two subprocesses S1 and S1 and
threetraps T-1, T-2a and T-2b. Thetrap T-2bisto determinethat in fad the operation‘pf_initiate (x)’ has creded and

initidized anew projed form.

NON-

HPS_INITIATE

HPS INITIATE
PROJECT_
FORM_(X)
ASKED

PF_INITIATE_
(X)
ASKED

HCS_ENTER_
IN_MIS _(X)
ASKED

PROJECT_
FORM_(X)

CALL _

ACT_ PF_INITIATE

HPS INITIATE_
PROJECT_
FORM_(X)

figure 5.66 employeeint-hps initiate_project_form_(x) : subprocessS3

T-4

®
NON- HPS_INITIATE
| PF_INITIATE HCS_ENTER
HPS_INITIATE PROJECT_ o5 - IN.MIS (X)
PROJECT_ FORM_(X) ASKED ASKED
FORM_(X) ASKED :

figure 5.67 employeeint-hps initiate_project_form_(x) : subprocessS4

The semndemployeeisthe cdler operation ‘hps_initiate_projed_form _(x)’. This employeehas two subprocesses S3 and
A andtwo traps T-3 and T-4 acording to the cdler_cdl eeconstruct.

Inits neutral state the manager prescribesinitially subprocessSl for the cdlee ad S3 for the cdl er. When the cdl er enters
itstrap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transition to the state
‘starting_pf_initiate (x). Hereit prescribes S2 for the cdlee ad S3 for the cdler (i.ethe cdler staysin subprocessS3).
When the cdl eehas entered trap T-2a the manager can transit badk to its neutral state. Now it prescribes S2 (instead of S1)
for the cdlee aad S3 for the cdler. If the cdl eehasfinished itsadion, i.eit has entered trap T2-b, the manager can transit
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to state ‘ projed form initiated’. Here it prescribes S1 for the cdlee ad S4 for the cdler (i.e. the cdler isalowed to
procead). When the cal er enters T-4, the manager can transit badk to its neutral state. Here it prescribes S1 again for the
cdlee
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5.3.68 Head controller section

5.3.6.81 Head controller section : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘head controller sedion’ has only one operation relevant for the processfragment * writi ng projed management
documents', phasel. The organizaiona view of the external STD does nat show any communication cetail s.
Consequently the STD consists of one state ‘neutral’ in which the head controller sedionwaitsfor a cdl to its exported
operation ‘hcs_enter_in_mis (x)'. If the cdl hastaken place the heal controll er sedion can make the transition labeled
‘hes_enter_in_mis_(x)’. The head controller sedion then comes again in the state ‘ neutral’. The possble starting
sequence spedfied by this STD isthus ‘hcs_enter_in_mis (x)’, ‘hcs_enter_in_mis_(x)’, €tc.

’ HCS_ENTER_IN_MIS_(X)

figure 5.68 head controll er section : externa behavior STD, organizational view

5.3.6.82 Head controller section : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

HCS_ENTER_IN_MIS_(X)

HCS_ENTER_

’( STARTING_
IN_MIS _(X)

NEUTRAL )
<&

figure 5.69 head controll er section : external behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the head controller sedionwaits until a cdl has been pacel
toitsoperation ‘hcs_enter_in_mis_(x). If a cdl has been made, the manager STD can (and eventualy will ) transit to the
state ‘starting_hcs_enter_in_mis (X)'. If the operation hes been started the manager can transit badk to the state neutral .
The cdlers of the operations of this classcan be foundin the import-export diagram. They are given in the the

‘import_list’ attribute of the ‘ uses association'.

5.3.6.83 Head controller section : internal behavior-STDs

The heal controller sedion hes 1 operation: *hes_enter_in_mis (). This operation hes the foll owing interna behavior

' /

NON-
HCS ENTER_
IN_MIS _(X)

HCS ENTER_
IN_MIS_(X)
ASKED

ENTER ‘X' IN

ACT_ MANAGEMENT

HCS ENTER_
IN_MIS_(X)

INFORMATION
SYSTEM

figure 5.70int-hcs_enter_in_mis (X) : internal behavior STD

The operation ‘hcs_enter_in_mis (x)’ has one formal parameter ‘x’. The muilti plicity of concurrent exeauting STD
instancesis zero or more. Thisisindicaed by the solid circle inside the state ‘non ttcs_enter_in_mis_(x)". A multiplicity of
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zeo o more means that the manager STD can start ancther instance of the internal STD to exeaute concurrently with an
drealy exeauting instance of theinternal STD.

The formal parameter of the operation ‘hcs_enter_in_mis _(x)’ isany information that needsto be entered in the
Management Information System (M1S) of the Waa BusinessUnit (WBU). With this operation the head controll er
sedion entersthe datain the MIS (or let one of his subadinates doiit).

5.3.6.84 Head controller section : manager-STD

The eommunicaion between the head controll er’ s operations (cdl ees) and their cdlersis managed by a manager STD.
The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeg(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) hashave entered the trap(s), the transition can and will (eventualy) take place

TLF-1

CCi1-1 ) ‘ CC1-2
>
<

TLF-2

figure 5.71 head controller section : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Callee andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the eombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
Thereisonly one cdler-cdlee @mbination, the cdlee‘hcs_enter_in_mis (x)’ anditscdler ‘hps_initiate_projed
_form_(x)’ of the dasshead personrel sedion. The cdling is modeled by the ‘ cdl er does not wait’ -variant of the cdler-
cdlee onstruct (see SOCCA chapter for this construct).

In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}
TLF1 =T-1and T-3 (corresponds with *hes_enter_in_mis (x)’ trangitionin extern STD)

In the state * starting_hcs_enter_in_mis_(x)’ the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={S2, 4}
TLF2 =T-2andT-4

5.3.6.85 Head controller section : employee-STDs

The manager STD has 2 employeeSTDs. These aethe cdlee'hcs enter_in_mis (x)' anditscdler ‘hps_initiate
projed_form_(x)’ of the dassheal personrel sedion.

NON-
HCS_ENTER_
IN_MIS _(X)

HCS_ENTER_
IN_MIS _(X)
ASKED

ENTER ‘X" IN
MANAGEMENT
INFORMATION
SYSTEM

figure 5.72 employeeint-hcs_enter_in_mis (x) : subprocessS1
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[ ]
NON- HCS ENTER_
HCS ENTER_ IN_MIS (X)
IN_MIS_(X) ACT_ ASKED

HCS ENTER
IN_MIS_(X)

figure 5.73 employeeint-hcs_enter_in_mis (x) : subprocessS2

The first employeeisthe own internal operation‘hcs_enter_in_mis_(x)’. This employeehas two subprocesses S1 and S1

andtwo traps T-1 and T-2 acording to the cdler_cdl eeconstruct.

NON-
HPS_INITIATE

HPS_INITIATE,
PROJECT_
FORM_(X)
ASKED

PF_INITIATE_
(X)
ASKED

PROJECT_
FORM_(X)

CALL _

ACT_ PF_INITIATE_(X)

HPS INITIATE_
PROJECT_
FORM_(X)

figure 5.74 employeeint-hps initiate_project_form_(x) : subprocessS3

®
NON- HPS_INITIATE PF_INITIATE_

HPS_INITIATE PROJECT_ )

PROJECT_ FORM_(X) ASKED
FORM_(X) ASKED

figure 5.75 employeeint-hps initiate_project_form_(x) : subprocess$4

T-3

HCS ENTER_
IN_MIS_(X)
ASKED

HCS ENTER_
IN_MIS _(X)
ASKED

The semndemployeeisthe cdler operation‘hps_initiate_projed_form_(x)'. This employeehas two subprocesses S3 and

4 andtwo traps T-3 and T-4.

The manager prescribesinitially subprocessS3 for the cdli ng employes it iswaiting for the cdl. When the cdler entersits
trap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transition to the next state.
Hereit prescribes $4 for the cdler, thereby all owing it to proceel in its next subprocess This hasthe dfed that the cdler

does not wait for the result of the cdled operation bu proceals right away after the manager has darted the cdled

operation.

When the cdl eehas entered itstrap T-2 and the cdl er has entered histrap T-4, the manager can transit bad to the state

‘neutral’.
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5.3.69 Technical_Project_Manager

5.3.6.91 Technical_Project_Manager : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘technicd projed manager’ has only one operation relevant for the processfragment ‘ writi ng projed management
documents’, phase 1. The organizational view of the external STD does not show any communicaion cetail s,
Consequently the STD consists of one state ‘ neutrd’ in which the technicd projed manager waitsfor a cdl to its exported
operation ‘tpm_write_propasa_(x)'. If the cdl hastaken place thetedhnicd projed manager can make the transition
labeled ‘tpm_write_propcsal_(x)'. Thetechnicd projed manager then comes again in the state * neutra’. The posshle
starting sequence spedfied by this STD isthus ‘tpm_write_proposa_(X)’, ‘tpm_write_propaosal_(x)’, €tc.

’ TPM_WRITE_PROPOSAL_(X)

figure 5.76 technicd_project_manager : externa behavior STD, organizational view

5.3.6.92 Technical_Project_Manager : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

TPM_WRITE_PROPOSAL_(X)

»{ STARTING_

NEUTRAL ) JTPM_WRITE_
< PROPOSAL_(X)

<

figure 5.77 technicd_project_manager : externa behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the technicd projed manager waits until a cdl has been
placed to its operation ‘tpm_write_propasal_(x)'. If a cdl has been made, the manager STD can (and eventually will)
trangit to the state * starting_tpm_write_propasal_(X)’. If the operation hes been started the manager can transit bad to the
state neutral.

The cdl ers of the operations of this classcan be foundin the import-export diagram. They are given in the the
‘import_list’ attribute of the relevant ‘ uses asociation'.

5.3.6.93 Technical_Project_Manager : internal behavior-STDs

Thetechnicd projed manager has 1 operation relevant for phase 1 of the processfragment ‘writi ng projed management
documents' : ‘tpm_write_propasal_(x)’. Only a‘view’ of theinternal STD is shown. Thefull STD isdescribed in the
modeling of phase 2. A ‘view’ onan STD shows only the transitions and (aggregated) states that are important for a
certain ‘user’ of that STD. (See 4so the explanation on‘views' in the SOCCA chapter). The view shown hereisthe view
of the external STD onthisinternal STD. Only the onetransition‘ad_tpm_ write_proposal_(x)’ is relevant to the external
STD. And orly two states are seen by the external STD. Either the STD is non-adive or the STD is exeauting.

NON-
TPM_WRITE_
PROPOSAL _(X)

WRITE
PROPOSAL

ACT_
TPM_WRITE_
PROPOSAL _(X)
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figure 5.78 int-tpm_write_proposal_(x) : internal behavior STD, view

The operation ‘tpm_write_propcsa_(x)' has one formal parameter ‘x’. The multi pli city of concurrent exeauting STD
instancesis zero or more. Thisisindicaed by the solid circle insde the state ‘nontpm_write_proposal_(x)’. A multi pli city
of zero or more means that the manager STD can start anather instance of the internal STD to exeaute wncurrently with
an drealy exeauting instance of theinternal STD.

The formal parameter of the operation ‘tpm_write_propasal_(x)’ is the requirements document. Based onthis
requirements document the technicd projed manager writes a (preliminary version d ) a Software Development Plan
(SDP), aProjed Contrad (PC) and an Internal Resources Allocation daument (IRA document). The writing of the SDP,
PC and IRA document ismodeled in phese 2 o the processfragment ‘ writi ng projed management documents'.

The preliminary version d the SDP and PC constitute the propcsal.

5.3.6.94 Technical_Project _Manager : manager-STD

The communicdion between the technicd projed manager’ s operations (cdl ees) andtheir cdlersis managed by a
manager STD. The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager
STD are labeled with a cmmbination d traps. The entering of the trap(s) by the relevant employeds) is a condtionfor the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) hashave entered the trap(s), the transition can and will (eventualy) take place

TLF-1

CCi1-1 ) ’( CC1-2
<&
<

TLF-2

figure 5.79 technicd_project_manager : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the aombination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
Thereisonly one cdler-cdlee @mbination, the cdlee‘tpm_write_proposa_(x)' anditscdler ‘mb_request dedsion_(x)’
of the dass‘ make or buy-meding’. The cdling is modeled by the ‘ cdler does nat wait’ -variant of the cdler-cdlee
construct (seeSOCCA chapter for this construct).

In the state ‘ neutra’ the CC andthe TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}
TLF1 =T-1and T-3 (corresponds with ‘tpm_write_propasal_(x)’ transitionin extern STD)

In the state * starting_tpm_write_propasa_(x)’ the CC and the TLF for the transition leaving the state ae:

CCl-2 ={S2, S4}
TLF2 =T-2and T-4

5.3.6.95 Technical_Project_Manager : employee-STDs

The manager STD has 2 employeeSTDs. These aethe cdlee'tpm_write_propcsa_(x)' anditscdler ‘mb_request
dedsion_(x)’ of the dassmake or buy-meeting.
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®
NON- WRITE

TPM_WRITE_
PROPOSAL_(X) PROPOSAL

figure 5.80 employeeint-tpm_write_proposal_(x) : subprocessS1

[ ]
"I\"gl\'/\II-WRITE WRITE
A _ PROPOSAL
PROPOSAL_(X)/ ACT_
TPM_WRITE

PROPOSAL_(|

figure 5.81 employeeint-tpm_write_proposa_(x) : subprocessS2

The first employeeisthe own internal operation ‘tpm_write_proposa_(x)’. This employeehas two subprocesses S1 and
S2 andtwo traps T-1 and T-2 acwrding to the cdler_cdleeconstruct. Theinternal STD can be along timeinits
subprocessS2. Thisisthe adual ‘writing’ of the propasal by the technicd projed manager.

CEO_MB_
DECISION_
x)

ASKED

HPS MB_
DECISION_
x)

ASKED

NON-
MB_REQUEST_
DECISION_(X)

MB_REQUEST_
DECISION_(X)
ASKED

CALL _
CEO_MB_
DECISION_(X)

CALL _
HPS MB_
DECISION_(X)

ACT-
MB_REQUEST_
DECISION_(X)

[MAKE]

DETERMINE
PROJECT_

HPS_INITIATE
PROJECT_

TPM_WRITE_

Z’;?ESSAL—(X) FORM_(X) CALL _ FORM
HPS INITIATE_\ CONTENT
PROJECT_

FORM_(X)

figure 5.82 employeeint-mb_request_decision_(x) : subprocessS3
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NON- ° HPS MB_ CEO_MB_ SEE KPA
MB_REQUEST_

DECISION DECISION_ SOFTWARE
MB_REQUEST_ DECISION_(X) -

) ) SUBCONTRACT
DECISION_(X) ASKED ASKED ASKED MANAGEMENT

HPS_INITIATE DETERMINE
PROJECT_ PROJECT_

FORM_(X) FORM
ASKED ASKED CONTENT

TPM_WRITE_
PROPOSAL _(X)

figure 5.83 employeeint-mb_request_decision_(x) : subprocess4

The semndemployeeisthe cdl er operation‘mb_request_dedsion_(x)’. This employeehas two subprocesses S3 and $4
andtwo traps T-3 and T-4 acording to the cdler_cdleeconstruct.

The manager prescribesinitiadly subprocessS3 for the cdli ng employee it iswaiting for the cdl. When the cdler entersits
trap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transition to the next state.
Hereit prescribes $4 for the cdler, thereby al owing it to proceed in its next subprocess This hasthe dfed that the cdler
does nat wait for the result of the cdled operation but proceals right away after the manager has darted the cdled
operation.

When the cdl eehas entered its trap T-2 and the cdl er has entered histrap T-4, the manager can transit bad to the state
‘neutral’.
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5. Key Process Area ‘Software Project Planning’
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5.37 State Transition Diagrams - Phase 2

Phase 2, ‘writing and consultation’, of the processfragment ‘ writi ng projed management documents’ (partly) modelsthe
behavior of thefollowing classes:

- tedhnicd projed manager

- customer

- acourt manager

- quality assurance alviser

- head production sedion

- head suppat sedion

- projed management document
- projed meeting minus
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5.3.71 Technical_Project_Manager

5.3.7.11 Technical_Project_Manager : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘technicd projed manager’ has four operations relevant for the processfragment * writi ng projed management
documents', phase 2. Thefirst isthe operation ‘tpm_write_proposal_(x)’. The cdli ng of thisoperationis described in
phase 1 and will not be dugicaed here. The other threeoperations are ‘tpm_write_proj_man_da:_(x,y)’,
‘tpm_perform_estimate (x)’ and ‘tpm_confer_estimate (x)’. The organizaional view of the external STD does not show
any communicaion details. Consequently the STD consists of one state ‘neutral’” in which the technicd projed manager
waitsfor a cdl toits exported operations The possble starting sequence spedfied by this STD isany combination o
‘tpm_write_proj_man_da:_(X)’-operations, ‘tpm_perform_ estimate (x)’-operationsand ‘tpm_confer_estimate (x)-
operations.

TPM_WRITE_PROJ_MAN_

DOC_(X,Y) ‘ ’ TPM_PERFORM_ESTIMATE_(X)
' TPM_CONFER_ESTIMATE_(X)

figure 5.84 technicd_project_manager : externa behavior STD, organizational view

5.3.7.12 Technical_Project_Manager : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

STARTING_ DISC_
TPM_WRITE_ STARTING_
PROJ_MAN_ TPM_PERFORM

DOC_(X,Y) \ ESTIMATE_(X)
TPM_PERFORM_ESTIMATE_(X)

TPM_WRITE_PROJ_MAN_
DOC_(X,Y)

TPM_CONFER_ESTIMATE_(X)

DISC_
WAITING_
CALLER_
PROCEED

STARTING_
TPM_CONFER_
ESTIMATE_(X)

figure 5.85 technicd_project_manager : external behavior STD, communicative view

The STD consists of aneutra state in which the technicd projed manager waits for a cdl to ore of its threeoperations
‘tpm_write_proj_man_da_(x,y)’, ‘tpm_perform_estimate (x)’ and ‘tpm_confer_estimate (x)’. Furthermoreit has three
statesin which an operationis darted. Typicdly thetechnicd projed manager doesnot wait in a‘starting’ state urtil the
cdled operationisfinished, but returns as sonas possbleto its neutral state. It can then hande ancther cdl, either to its
other operations or to the same operation.

The operation ‘tpm_perform_estimate (x)’' can be cdled by two cdlers, ‘hprs_second_estimate (x)' and ‘tpm_write_
propasal_(x)’. To distinguish between those cdl ers, the starting state for the operation *tpm_perform_ estimate (x)’ isa
‘discriminator’ state, ‘disc_starting_tpm_perform_estimate_(x)’. (Seethe SOCCA chapter for an explanation af the
discriminator construct.)
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Thefifth stateis‘disc_waiting_cdler_proceal’ . Thisis an aggregate state in which the manager determines which waiting
cdler may proceal.

There aefour cdlersfor thethree cd eeoperations. The operation ‘tpm_perform_estimate (x)’ hastwo cdlers. Both
cdlers have to wait for aresult after they have cdled ‘tpm_perform_estimate (x)’. If the manager detedsthat the
exeadtion d ‘tpm_perform_estimate (x)’ has progressed far enowgh (i.e. it as produced areturn result), it can transit to
‘disc_waiting_cdler_proced’. In this sateit is determined for wich of the two cdlersthe result isintended. Thiscdler
will then be dlowed to proceed and the manager transits badk to ‘ neutrd’.

The operation ‘tpm_confer_estimate (x)' has one cdl er, namely the operation ‘tpm_write_propasal_(x)’ of the same tpm-
objed. After the cdl the cdler may proceal alittl e further (one state to be predse) and then hasto wait urtil the cdlee
returns aresult (i.ethe required estimate). If the manager deteds that the cdl eehas progressed far enough in its exeaution,
it can and will transit to the state ‘disc_waiting_cdler_proceel’ andit will allow the cdler to procee.

The operation ‘tpm_write_proj_man_da_(x,y)’ can be cdled upto threetimes by the same cdler ‘tpm_write_
propasal_(x)’. The cdler hasto wait for the result of al (max 3) concurrently running instances. Initialy the tpm has to
write dl threeprojed management documents. Then there will be threeinstances of the operation ‘tpm_write_proj_man
_dac_(x,y)’ running concurrently. Later onit may be that the tpm has to corred one or more of the documents. Then 1, 2
or 3 instances of the operation ‘tpm_write_proj_man_da_(x,y)’ will runconcurrently.

Thereisonly one physicd external STD and consequently only one manager STD. The manager STD prescribesin its
states sibprocesses for the internal STDs. These subprocesses apply to orly one instance of an internal STD andits cdler.
Neverthelessthe manager can prescribe adiff erent behavior restriction for every instance of a cdlee ad also for itscdler.
This phenomenon, which is nat readily expressed in the aurrent notation conventions of SOCCA, iscdled the‘role’ of a
manager STD. A manager STD can play different ‘roles’ with resped to dff erent instances of the sameinternal STD
which are cdled by the same cdler. In every roleit prescribes a subprocessto its employees. The a¢ua subprocessof the
cdler employeeisthen the intersedion d the subprocesses prescribed by the diff erent roles of the manager. Infad just if
there were more than ore manager for this employee

If there ae for example 3 concurrent exeauting instances of the operation ‘tpm_write_proj_man_da _(X,y)’, the manager
has threeroles. If the manager deteds that one of the instances has produced aresult, it will transit to the state
‘disc_waiting_cdler_procea’ . Then it deddesfor which ‘role’ of the manager a dangein preaibed subprocessssisin
order. It will aplly this change. Thusin orerole of the manager the cdler is al owed to procea andin the two ather rolesit
still has to wait. Consequently the cdler does nat proceal. Only after al three‘roles' of the manager all ow the cdler to
proced, it can actually do so.

5.3.7.13 Technical_Project_Manager : internal behavior-STDs

Thetechnicd projed manager has 4 operations relevant for phase 2 of the processfragment * writi ng projed management
documents' : ‘tpm_write_propasal_(x)’, ‘tpm_write_proj_man_da_(x,y)’, ‘tpm_perform_estimate (x)’ and ‘tpm_
confer_estimate (x)’. These operation heve the following internal behavior STDs.

NON-
TPM_WRITE_
PROPOSAL _(X)

WRITE
PROPOSAL

ACT_
TPM_WRITE_
PROPOSAL _(X)

figure 5.86 int-tpm_write_proposa_(X) : internal behavior STD, view
In the description d the operation ‘tpm_write_propasal_(x)" in phese 1, only aview of itsinternal STD was given (see

figure dove). Here the complete STD is given. To indicae how the view corresponds to the full STD, the aggregated state
‘write propcsal’ is srownin the full STD (seefigure below).
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figure 5.87 int-tpm_write_proposal_(x) : internal behavior STD

The operation ‘tpm_write_propasa_(x)' has oneformal parameter ‘x’. The multi pli city of concurrently exeauting STD
instancesis zero or more. Thisisindicaed by the solid circle inside the state ‘nontpm_write_propasa_(x)'.

The formal parameter of the operation ‘tpm_write_propasa_(x)’ is the requirements document. Before the technicd
projed manager adually starts writing he first analyses the requirements document on consistency and completeness If he
has any questionsin this resped, he queries the austomer viathe acournt manager (cdl_am_query_requirement_(x)). If
therequirements are dea to him, he takes the guarded transition [ requirements are dea]’ . He then performs arisk
analysis. After that he estimates the necessary person-hous for the projed. To dothishe cdls hisown operation *tpm_
perform_estimate (x)'. Immediately theredter he informs his ®dion heal that he needs aseamndestimate (cdl_hprs
send_estimate). The tpm then hasto wait for the the result of his own estimate and the result of the semndestimate,
which isreturned to im via his dion hea.

If the estimates are significantly diff erent, the tpm confers with the second estimator (he cdl s the operation ‘tpm_
confer_estimate (x)" of anather tpm-objed). When a mnsensusis readied abou afind estimate, the tpm proceels by
writing a software development plan, a‘internal resources al ocaion -document and a projed contrad. He does this by
cdling hisown internal operation ‘tpm_write_proj_man_da_(X,y) threetimes. The parameter ‘X’ isin thosethree cls
the same, the requirements document. The parameter 'y’ is different for thethree cdls. 'y’ signifiesthe type of projed
management document that has to be written. 'y’ is‘sdp’, ‘ira and‘pc’ respedively. The threeinstances of the operation
‘tpm_write_proj_man_da_(x,y)’ runconcurrently.

The tpm hasto wait urtil al threeinstances of the operation ‘tpm_write_proj_man_da:_(x)’ have progressed to apaint in
their exeaution where the writi ng of the respedive projed management document is finished.
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Thetedchnicd projed manager then presentsthefinal version d al threeprojed management documentsto his dion
head for review (cdl_hprs_find_review_(x)). If the sedion heal hes gill some mmments at this gage (the transition [not

ok]), the tpm updates the documents ac@rdingly and presents them again for final review,

If the sedion heal of the tpm approves of the documents, the technicd projed manager presents them for a quaity audit
to the quality assurance alviser (cdl_gaa audit_(x)). If the quality assurance alviser has any comments (the transition [not
ok]), thetedhnicd projed manager updetes the documents acardingly and presents them again for final review to his

sedion heal and then again to the quality assurance alviser for aquality audit.

If the audit is ok, then the tpm presents the projed management documentsto his sdion hea for subsequent approval in
the next ‘ projed meding minus (cdl_hprs_pmm request_approva_(x)). Because dl participantsin the ‘ projed meeing
minus' are drealy (intensively) consulted by the technicd projed manager during the writing of the documents, the

‘projed meding minus' will aways give ax OK on these documents.
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AM_INQUIRE_
cu

CALL_
CU_AGREE
PROJ_MAN_
DOC_(X)

BUDGET_(X,

CALL
X

CALL_
HPRS_CONSULT _(X)
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figure 5.88int-tpm_write_proj_man_doc_(X) : interna behavior STD

PMD_WRITE
)

>

[DOCUMENT FINISHED]

The operation ‘tpm_write_proj_man_da:_(X,y)" hastwo formal parameters. The parameter ‘X’ is the reguirements
document on which the projed management document isto be based. The parameter 'y’ indicates which projed
management document must be produced. If 'y’ is*sdp’ then a software development plan must be written. If ‘y’ is‘pc’
then aprojed contrad must be written. If 'y’ is‘ira then an internal resources al ocation-document must be made. The
multi pli city of concurrent exeauting STD instancesis zero or more. Thisisindicated by the solid circleinside the state

‘nontpm_write_propasal_(x)’.

The STD hastwo distinct parts. Oneis for writi ng a software development plan (SDP) or a projed contrad (PC). The
other part deds with the making of an internal resources all ocaion-document (IRA-document). The guarded transitions
‘[SDPor PC]" and [ IRA]" mode this‘split’ inthe STD. The production d a projed management document is an iterative

processof writing (cdl_pmd_write (X)) and consulting.

When producing an SDP or PC the technicd projed manager consultswith his edion read, the austomer andthe acourt
manager. His edion heal isinformed onthe progressof the writing and consulted ontechnicd matters (cdl_
hprs_consult_(x)). The budget of the austomer is chedked with the acount manager (cal_am_inqure_cu_budyet (x)).
The tpm also determines regularly if the austomer agrees with the software development plan and the projed contrad
(cdl_cu_agree proj_man_da (x)). Thisapplies both for the intermediate versions and the final version d the software

development plan and the projed contrad.
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When producing an IRA-document the technicd projed manager consults his dion heal, the heads of the production
sedion and the quality asaurance alviser. Thetechnicd projed manager chedks with the heals of all the suppat sedions
andwith the quality asaurance alviser to detemine if the needed internal resources are avail able within the time frame of
the projed (cdl_hss inquire_resource (x) and cdl_gaa inquire_resource (x)). Internal resources consist of :
(software)enginea's, computer equipment, suppat software, person-hous of the aomputer suppat sedion, work
locations, office ejuipment, persorthouss of the @ntroller sedionand person-hours of the quality assurance alviser.

[}

TPM_PERFORM

NON-
ESTIMATE_(X)

TPM_PERFORM

ESTIMATE

ESTIMATE_(X) ] ACT ASKED
- TPM_PERFORM NECESSARY
ESTIMATE () PERSON-HOURS
- ON BASISOF
REQUIREMENT
DOC ‘X'

figure 5.89int-tpm_perform_estimate (x) : internal behavior STD

The operation ‘tpm_perform_estimate (x)' has one formal parameter ‘x’. Thisisthe requirement document onthe basis of
wich the estimate must be made. The muilti pli city of concurrent exeauting STD instancesis zeo o more. Thisisindicaed

by the solid circle inside thefirst state.

/

TPM_CONFER_
ESTIMATE_(X)
ASKED

NON-
TPM_CONFER_
ESTIMATE_(X)

CONSIDER
THE REMARK
‘X" AND RESPOND

ACT_
TPM_CONFER_
ESTIMATE_(X)

figure 5.90int-tpm_confer_estimate (x) : internal behavior STD

The operation ‘tpm_confer_estimate (x)' has one formal parameter ‘x’. This models aquestion a aremark that one party
in the dialogueis making. The seand party (who exeautesthis STD after it has been cdled by thefirst party), considers
this question a remark and responds to it. The mnferenceisthusmodeled by a‘ questionrand-answer’ sesson. Thefirst

party quizzesthe second arty repetitively until heis stisfied.

The multi pli city of concurrent exeauting STD instancesis zero o more.

5.3.7.14 Technical_Project_Manager : manager-STD

The ommunicaion between the technicd projed manager’ s operations (cdl ees) andtheir cdlersis managed by a
manager STD. The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager
STD are labeled with a cmmbination d traps. The entering of the trap(s) by the relevant employeds) isa andtionfor the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place
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figure 5.91 technicd_project_manager : manager STD

The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD stands for ‘ Call er(s)-Calle€ and isthe set of subprocesses prescribed for a cetain cdl er-cdlee @mbination.
The notation TLF-x standsfor ‘ Traps Logicd Formula and describes the ambination d traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The cdl er-waits construct is modeled conform the second (2“’) variant. Thismeansthat the TLF-1, TLF3, TLF5 and
TLF-7 haveto have some alditional information for the manager to dedde which transition to take. Thisinformation
comes from the internal bodkkegping of the manager. If an operationis darted by the manager on kehalf of a cdler, a
cdler-cdleerelationisinitiated. In this way the manager can chedk whether anonadive employeestill has some cdler
waiting to be dlowed to proced. If bath the cdlee adthe cdl er have terminated, the particular cdl er-cdleerdlationis
cancdled in theinternal administration d the manager.

In the state ‘ neutrd’ the CPSand the TLFsfor the transitions leaving the state ae:

CPSL ={CCl1-1, CC2-1,CC3-1}
TLF-1 =T-1and ((T-3 and nd(cdler-cdleerelation)) or (T-5 and nd(cdl er-cdleerelation)))
TLF-3 =T-11and (((T-13a and nd(cdl er-cdleereation)) or ((T-13band nd(cdler-cdleerelation)) or
((T-13c and nd(cdler-cdleerelation)))
TLF-5 = (T-7 and T-9) and nd(cdler-cdleerelation)
TLF7 = (T-1and ((T-3 and (cdl er-cdleerelation)) or (T-5 and (cdl er-cdl eerelation)))) or
((T-7 and T-9) and (cdl er-cdl eerelation)) or
(T-11and (((T-13a and (cdl er-cdl eerdation)) or ((T-13band (cdl er-cdl eerelation)) or
((T-13c end (cdl er-cdl eerelation)))) or
(T-11and(T-15a0r T-15h)

Inthe state ‘ disc_starting_tpm_perform_estimate (x)’ the CPSandthe TLFsfor the transitions leaving the state ae:

CPS ={CCl-2, CC2-1, CC3-1}
TLF2=T-2

In the state * starting_tpm_write_proj_man_dca_(X,y)’ the CPSandthe TLFsfor the transitions leaving the state ae:

CPS3 ={CCl-1, CC2-1, CC3-2}
TLF4=T-12

In the state ‘ starting_tpm_confer_estimate (x)’ the CPSand the TLFs for the transitions leaving the state ae:

CPS4 ={CCl-1, CC2-2, CC3-1}
TLF-6=T-8

The state *disc_waiting_cdler_proceal’ isentered by the manager after it deteds that some eanployeehas returned a resullt.
The manager deddesin this gate which cdler isall owed to proceal. The CPSand the TLFsfor the transitions leaving the
state ae:



Software Process Modeling page : 19C
in SOCCA version : 0.10

CPS = {CCl-3, CC2-1, CC3-1} or
{CCl-1,CC2-3,CC3-1} or
{CCl-1, CC2-1, CC3-3}

TLF-8=(T-4 or T-6) or T-10 a (T-14aor T-14b @ T14c)

The cdler-cdlee ombinationsfor ‘tpm_perform_estimate (x)’ anditstwo cdlers ‘hprs_second_estimate (x)' and
‘tpm_write_propcsa_(X)’ are:

CCl-1={Sl, S3, S5}

CCl1-2={%2, S3, S5} (either cdler hasto wait)
CC1-3={S1, +4, S5} or (letting the cdler *hprs_second_estimate (x)' proceed )
{S1, S3, S6} (letting the cdler ‘tpm_write_proposa_(x)' proceed)

The cdler-cdlee ombinationsfor ‘tpm_confer_estimate (x)’ andits cdler ‘tpm_write_propcsal_(x)’ are:

CC2-1={S7, S9}
CC2-2 ={S8, S9} (cdler hasto wait)
CC2-3={S7, S10} (letting the cdler proced)

The cdler-cdlee ombinationsfor ‘tpm_write_proj_man_da_(x,y)’ anditscdler ‘tpm_write_propcsa_(x)' are:

CC3-1={Sl1, S13 a S15
CC3-2={Sl2, S13}
CC3-3={Sl1, S14}

5.3.7.15 Technical_Project_Manager : employee-STDs

The manager STD has 5 employees relevant for this phase. These aethe cdlee‘tpm_perform_estimate (x)’ anditstwo
cdlers ‘hprs_semnd_estimate (x)' and ‘tpm_write_propacsa_(X)’, the cdlee‘tpm_confer_estimate (x)' anditscdler
‘tpm_write_propcsa_(x)’ andthe cdlee'tpm_write_proj_man_da_(x,y)’ anditscdler ‘tpm_write_propcsa_(x)'.

NON- TPM_PERFORM
ESTIMATE_(X)

SKED

TPM_PERFORM
ESTIMATE_(X)

ESTIMATE
NECESSARY
PERSON-HOURS
ON BASISOF
REQUIREMENT
DOC ‘X’

figure 5.92 employeeint-tpm_perform_estimate _(x) : subprocessS1

T-2

NON-
TPM_PERFORM

ESTIMATE_(X) J ACT_
TPM_PERFOR

ESTIMATE_(

'TPM_PERFORM
ESTIMATE_(X)
ASKED

figure 5.93 employeeint-tpm_perform_estimate _(x) : subprocessS2

The first employeeis the own internal operation ‘tpm_perform_estimate (x)'. This employeehas two subprocesses S1 and
S1 andtwo traps T-1 and T-2 acording to the cdl er_cdleeconstruct. The cdler hasto wait for the result. Thisis modeled
by the seondvariant of the cdl er-waits construct. That is to say, the manager deteds that the employee
‘tpm_perform_estimate (x)' has entered trap T1 after its exeaution hesfinished. The manager will t hen transit to its gate
‘disc_waiting_ cdler_proceel’ andit will alow the cdler to proceal. To be aleto dothis, the manager has an interna
administrationin which the cadl er-cdl eerelations are recorded. A cdler-cdleerelationconredsa cdler (i.e. the spedfic
cdl of aninstanceof an operation d an oljed) with a cdlee(i.e. spedfic instance of the cdled operation) that has been
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started by the manager on kehalf of that cdler. Thisway the manager can ched if the operation
‘tpm_perform_estimate_(x)’ whenitisintrap T1, still has awaiting cdler asociated withit.

NON-
HPRS SECOND_
ESTIMATE_(X)

HPRS_SECOND_
ESTIMATE_(X)
ASKED

ACT_
HPRS_SECOND_
ESTIMATE_(X)

figure 5.94 employeeint-hprs_second_estimate (x) : subprocessS3

NON- HPRS_SECOND_)

HPRS_SECOND_ ESTIMATE_(X)
ESTIMATE_(X) ASKED

figure 5.95 employeeint-hprs_second_estimate (x) : subprocess4

The semndemployeeisthe cdl er operation ‘hprs_second_estimate (x)'. This employeehas two subprocesses S3 and 4
andtwo traps T-3 and T-4 acording to the cdler_cdl eeconstruct. This cdler of the operation ‘tpm_perform_

estimate_(x) has to wait for the the result produced by the cdlee Thisistaken care of conform the seandvariant of the
cdler-cdlee onstruct.

AM_QUERY_
REQUIREMENT
_(X) ASKED

CALL_AM_QUERY_
REQUIREMENT_(X)

TPM_WRITE_

PROPOSAL_(X) ANALYSE TPM_PERFORM, 'HPRS_SECOND_
- REQUIRE- 1 ESTIMATE_(X) ESTIMATE_(X)
PROPOSAL_(X) / ACT_ ASKED MENTSDOC x / [REQUIRE- RISCANALYSIS] cALL T ASKED ASKED -
TPM_WRITE_ MENTSARE
PROPOSAL_(X) CLEAR]

CALL _TPM_
CONFER.

ESTIMATE_(X)
15t AND 2nd TPM_CONFER
ESTIMATE _ ESTIMATE_(X)
ARE KNOWN

[CONSENSUS

ON ESTIMATE]
[NOT OK]

[NOT OK]
;Zgagﬁswrm’ HPRS_FINAL_
< REVIEW_(X)
APPROVAL() [ N ST
ASKED HPRS PMM_ QAA_AUDIT_(X)
REQUEST_
APPROVAL (X)

CALL_TPM_
WRITE_PROJ_
MAN_DOC_(X.Y)

CALL _
HPRS_FINAL_

REVIEW_(X) WRITING

FINISHED

CALL _TPM_ CALL _TPM_
WRITE_PROJ_ WRITE_PROJ_
MAN_DOC_(X.Y) ;ggi"h‘ﬁ;& MAN_DOC_(X.Y) ;ggi"h‘ﬁ;&
_MAN_ PREPARATION _MAN_
| — LU D e DOC_(X.Y)
ASKED ASKED

figure 5.96 employeeint-tpm_write_proposa_(x) : subprocessS5
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AM_QUERY_
REQUIREMENT
_(X) ASKED

.
NON TPM_WRITE_ ANALYSE
TPM_WRITE_ PROPOSAL_(X) REQUIRE- Z.EQ’CF 2mvsqs
PROPOSAL _(X) ASKED MENTSDOC X

HPRS PMM_

REQUEST_ QAA_AUDIT_(X) :ECFEQ%'
APPROVAL (X) ASKED ASKED
ASKED

TPM_WRITE_ TPM_WRITE
PROJ_MAN_ PROJ_MAN_
DOC_(X.Y) PREPARATION DOC.(X.Y)
ASKED ASKED

figure 5.97 employeeint-tpm_write_proposa_(x) : subprocessS6

[TPM_PERFORM HPRS_SECOND

ESTIMATE_(X

ASKED %) oA PRs. f\?('g,ATE-(X)
SECOND_

ESTIMATE_(X)

1st AND 2nd TPM_CONFER |

ESTIMATE ESTIMATE_(X)
ARE KNOWN ASKED

TPM_WRITE_
PROJ_MAN
PREPARATION _MAN_
DOC_(X.Y)
ASKED

Thethird employeeisthe cdl er operation ‘tpm_write_propcsal_(x)'. This operationcdls‘tpm_perform_estimate (x)' of
the same objed. After the cdl it may proceal ancther state (it cdls‘hprs_secmnd_estimate (x)"), but then it hasto wait for
theresult of ‘tpm_perform_estimate(x)’. (At this paint it so has to wait for the estimate returned by “hprs
seoond_estimate (X)'. So it may only proced if both the first and seandestimate ae known.) The fad that it may
procee right after the cdl, but must wait for the result further onin the STD resultsin two subprocesses : S5 with the two
state-trap T-5 al owing the STD to proceal ore state dter the cdl and S6 with the trap T-6.

NON- TPM_CONFER_
TPM_CONFER_ ESTIMATE_(X)

ESTIMATE_(X) SKED CONSIDER

THE REMARK

‘X' AND RESPOND

figure 5.98 employeeint-tpm_confer_estimate (x) : subprocessS7
T-8
[ ]

NON- PM_CONFER_
TPM_CONFER_ ESTIMATE_(X)

ESTIMATE_(X) ASKED

figure 5.99 employeeint-tpm_confer_estimate (x) : subprocessS8

The fourth employeeis the own internal operation ‘tpm_confer_estimate (x)’. This employeehas two subprocesses S7
and S8 and two traps T-7 and T-8 acording to the cdler_cdleeconstruct. The cdler, which isthe operation ‘tpm_
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write_proposal_(x)’ of anather tpm-objed, hasto wait for the result. Thisis modeled conform the semndvariant of the
cdler-waits construct. The subprocesses and traps of the cdler in thisresped are S9 and S10and T-9 and T-10 ac@rding

to the cdler-cdlee onstruct.

AM_INQUIRE_
CU_BUDGET _
_(X)ASKED

CU_AGREE_
PROJ_MAN_
DOC_(X)
ASKED

CALL_
AM_INQUIRE )
cu

HPRS_
CONSULT_(X)
ASKED

CALL_
PMD_WRITE

PMD_WRITE
_(X)

CALL_
HPRS_CONSULT _(X)

[DOCUMENT FINISHED]

[SDP or PC]
NON- TPM_WRITE_
TPM_WRITE_ PR0J7MAN7(><)\ j
PROJ_MAN_(X), ASKED
[IRA] [DOCUMENT FINISHED]

CONSULT_(X)

PMD_WRITE
X
ASKED

CALL

PMD_WRITE_(X)

HPRS_
CONSULT_(X)
ASKED

HSS_INQUIRE.

RESOURCE_ QAA_
) INQUIRE_
RESOURCE,

QAA_INQUIRE
RESOURCE_

HSS_INQUIRE
RESOURCE_
(X)
ASKED

figure 5.100 employeeint-tpm_write_proj_man_doc_(X,y) : subprocessS11

CU_AGREE_ AM_INQUIRE_)
PROJ_MAN_ CU_BUDGET_
DOC_(X) _(X)ASKED
ASKED

HPRS_

CONSULT_(X) PMD_WRITE

ASKED )
ASKED

NON- TPM_WRITE_
TPM_WRITE_ PROJ_MAN_(X)
PROJ_MAN_(X)| ACT- ASKED

PMD_WRITE

HPRS_
CONSULT_(X)
ASKED

HSS_INQUIRE Y QAA_INQUIRE.
RESOURCE_ RESOURCE_

figure 5.101 employeeint-tpm_write_proj_man_doc_(X,y) : subprocessS12
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The fifth employeeis the own internal operation ‘tpm_write_proj_man_da:_(x)'. This employeehas two subprocesses
Sl11and S12andtwo traps T-11and T-12 acording to the cdler_cdleeconstruct. The cdl er, which is the operation
‘tpm_write_propcsa_(x)' of the same tpm-objed as to which the cdleebelongs, has to wait for aresult to be returned.
There can be upto threeinstances of ‘tpm_write_proj_man_da_(X,y)’ running concurrently (ead with a diff erent value
of y). Eadh instanceis garted by the manager on behalf of the same cadl er. Consequently the manager STD playsthree
roles and prescribes threesubprocesses at any onetime for the cdl er. These prescribed subprocesses can (but dorit have
to) be different. The adual subprocessof the cdler isthe intersedion d these threesubprocesses. In this modedl the same

subprocessis prescribed by the threemanager-roles at any onetime. So the intersedionis equal to any one of these
subprocesss.

The cdler hasto wait until al concurrent instances of the cdl eehave turned in their result. Thisis achieved by breging up
the operation ‘tpm_write_proposa_(X)’ into threesubprocesses and making use of the manager state ‘ disc_waiting_
cdler_proceal’ . The subprocesses are S13 with the nested traps T-13g, T-13band T-13c, S14 with the traps T-14a, T-14b
and T-14c, and S15with the traps T-15a and T-15h

AM_QUERY_
REQUIREMENT
_(X) ASKED

CALL_AM_QUERY_
REQUIREMENT_(X)

PERFORM
[REQUIRE- RISCANALYSIS|  cALL_TPM_
MENTSARE PERFORM_
CLEAR] ESTIMATE_(X)

ANALYSE
REQUIRE-
MENTSDOC X

'TPM_PERFORM
ESTIMATE_(X)
ASKED

TPM_WRITE_
PROPOSAL_(X)

.
NON TPM_WRITE_ HPRS_SECOND,
TPM_WRITE PROPOSAL_(X) ESTIMATE_(X)
PROPOSAL_(X) / ACT. ASKED CALL_HPRS_ =
X) SECOND.. \ASKED
ESTIMATE_(X)

CALL _TPM_
CONFER_
ESTIMATE_(X)

1st AND 2nd TPM_CONFER_\
priat — paxep 0
ARE KNOWN ASKED

[CONSENSUS
ON ESTIMATE]

[NOT OK]

HPRS_FINAL
QAA_AUDIT_(X) REVIEW. (X)
- ASKED CALL_ ASKED
HPRS PMM_ QAA_AUDIT_(X)
REQUEST _
APPROVAL(X)

TNOT OK]

HPRS PMM_
REQUEST_
APPROVAL (X)
ASKED

CALL

CALL_TPM_
WRITE_PROJ_
MAN_DOC_(X.Y)

CALL_
HPRS_FINAL _
REVIEW_(X)

WRITING
FINISHED
TPM_WRITE_ TPM_WRITE_) [ TPM_WRITE_
PROJ_MAN, PROJ_MAN, — PROJ_MAN,

LMAN_ LMAN_ PREPARATION LMAN_
DOC_(X,Y) PREPARATION DOC_(X,Y) DOC_(X,Y)
ASKED ASKED ASKED

figure 5.102 employeeint-tpm_write_proposal_(x) : subprocessS13
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AM_QUERY_
REQUIREMENT
_(X) ASKED

CALL_AM_QUERY_
REQUIREMENT_(X)

NON
TPM_WRITE_

TPM_WRITE_
PROPOSAL_(X)

ANALYSE
REQUIRE-

'TPM_PERFORM
ESTIMATE_(X)

PERFORM

PROPOSAL_(X) | ACT_ ASKED MENTSDOC X/ [REQUIRE- RISCANALYSIS|  caLL_TPM_ CALL_HPRS_
TPM_ WRITE MENTSARE PERFORM_ SECOND_
PROPOSAL_(X) CLEAR] ESTIMATE_(X) ESTIMATE_(X)

CALL_TPM_
CONFER_
ESTIMATE_(X)

1st AND 2nd
ESTIMATE
ARE KNOWN

TPM_CONFER )
ESTIMATE_(X)

[CONSENSUS
ON ESTIMATE]
[NOT OK]

[NOT OK]

HPRS_PMM_
REQUEST_

APPROVAL (X)
ASKED

HPRS_FINAL_
REVIEW_(X)
ASKED

QAA_AUDIT_(X)
ASKED

CALL _
HPRS PMM_
REQUEST_
APPROVAL (X)

L_
QAA_AUDIT_(X)

WRITING
FINISHED

TPM_WRITE_)
PROJ_MAN_
DOC_(X,Y)
ASKED

TPM_WRITE_
PREPARATION PROJ_MAN_
DOC_(X,Y)

ASKED

PREPARATION

figure 5.103 employeeint-tpm_write_proposa_(x) : subprocessS14

AM_QUERY_
REQUIREMENT
_(X) ASKED

CALL_AM_QUERY_
REQUIREMENT_(X)

TPM_WRITE_
PROPOSAL_(X)

ANALYSE
REQUIRE-

PERFORM

HPRS_SECOND
TPM_WRITE,

1\ _ ESTIMATE_(X)
PROPOSAL_(X) - ASKED MENTSDOC X [REQUIRE- RISCANALYSIS| cALL_TPM_ CALL_HPRS_ ASKED %)
TPM_WRITE MENTSARE PERFORM_ COND_
PROPOSAL_(X) CLEAR] ESTIMATE_(X) ESTIMATE_(X)

CALL_TPM_
CONFER_
ESTIMATE_(X)

1st AND 2nd
ESTIMATE
ARE KNOWN

TPM_CONFER )
ESTIMATE_(X)
ASKED

[CONSENSUS

ONESTIMATE]
[NOT OK]

REQUEST HPRS FINAL_

QAA_AUDIT_(X)

T REVIEW_(X)
APPROVAL(x) [ ASKED 09
HPRS_PMM _ QAA_AUDIT_(X)
REQUEST_
APPROVAL (X)

CALL_
HPRS_FINAL _
REVIEW_(X)

WRITING
FINISHED

T-15a

TPM_WRITE_
PROJ_MAN_
DOC_(X.Y)
ASKED

TPM_WRITE TPM_WRITE_
PROJ_MAN, PROJ_MAN,
LMAN_ PREPARATION
PREPARATION DOCXY)
ASKED

ASKEI

DOC_(X,Y)
D

figure 5.104 employeeint-tpm_write_proposa_(x) : subprocessS15
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The asumptionin the model isthat the tpm cdl s the needed operations ‘ tpm_write_proj_man_dac_(x,y)’ one dter the
other without delay. Initialy the tpm exeautes 3 cdls when he starts from scratch. He hasto producethe threeprojed
management documents * software development plan’, ‘internal resoures all ocaion-document’ and ‘ projed contrad’.
Later on, when he hasto corred some (or dl) of the documents, he exeautes 1,2 or 3 cdls. It isfurther assumed that the
point in time onwhich the tpm performsitslast cdl precales the paint in time onwhich any one of the ealier cdled
‘tpm_write_proj_man_da_(Xx,y)’ operationsfinishesits exeaution. After the last cdl the tpm staysin the errespondng
state ‘tpm_write_proj_man_da_(x,y) asked’ and will not proceal to the next ‘ preparation’ state. The tpm can in this
model nolonger place a cthto ‘tpm_write_proj_man_da (Xx,y)" after one of the previoudy started operations has
returned aresult. These ae reasonable assumptions considering the anourt of time that is needed to write a
projedmanagment document and the fad that al the needed cdl s are made within ashort time frame.

At first the manager prescribesin its neutral state the subprocessS11 for the cdlee and S13for the cdler. The manager
detedsthat thefirst cdl i s placal when the cdler entersit trap T13-a. The manager reads (if the cdleeisin T-11) by
going to it state * starting tpm_write_proj_man_da:_(x,y)’ and starts thefirst instance of the cdled operation. In this date
‘starting tpm_write_proj_man_da_(x,y)’ the manager prescribes S12 for the cdleeinstance and still S13for the cdler. If
the cdlee eterstrap T-12, the manager can (and will ) transit bad to neutral. The manager deteds the seandcdl (if there
isany) when the cdl er entersthe trap T-13b The manager will t hen transit again to its gate ‘ starting tpm_write_
proj_man_da_(x,y)’ and start asecndinstanceof the cdlee(this mndinstanceis per definitioninitstrap T-11). The
manager precsribesin this date S12 for the seamndinstance and still S11 for the first instance For the cdler it prescribes
S13. (That isto say both manager roles prescribe S13for the cdler andthe adual prescribed subprocessisthus S13). If the
secondcdleeinstance entersitstrap T-12, the manager transits badk to neutral. The third cdl (isthereisany) ishanded by
the manager in asimilar way.

Now all the cdl sthat the tpm is going to make, are made. The manager isin its neutral state. Then ore of the *tpm_write_
proj_man_da:_(x,y)’ instancesfinishesits exeaution. The manager deteds this when an instance, for which there existsa
cdler-cdleerdation, entersitstrap T-11. The manager transitsto its date ‘disc_waiting_cdler_proceeal’ . Hereit till
prescribes S11 for the cdl eeinstance For the cdl er the manager (in al it roles) prescribes the subprocessS14. The
manager waits in the state ‘disc_waiting_cdler_proceel’ until the cdler has entered trap T-14aor T-14b o T14-c. |.e. the
cdlerisalowed to ‘shift’ one state badc.

Suppaethe cdler entersinitstraps T-14c or T-14b(i.e. it hasplaced 2 a 3 cdls). If it does D, the manager transits badk
to its neutral state where it now prescribes S15for the cdl er. The manager can now hand e the next finishing instance of
‘tpm_write_proj_man_da_(x,y)’. When this next instancefinishes, i.e has entered its T-11, and the cdler isinitstrap T-
15a0r T-15b(i.e. has difted badk anather state), the manager transits again to the its gate ‘disc_ waiting_cdler_proceeaf
whereit prescribes again S14 for the cdler.

Suppace the cdler entersnow itstrap T-14a(i.e. there ae no more instances exeauting on kehdf of the cdler). When the
manager detedsthis, it transits badk to its gate ‘neutral’. Here it prescribes now S13for the cdler. This means that the
cdler isnow allowed to procee.
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5.3.72 Customer

5.3.7.21 Customer : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘customer’ hastwo operations relevant for the processfragment ‘ writi ng projed management documents’, phase2. The
organizaiona view of the externa STD does not show any communicaion cetail s. Consequently the STD consists of one
state ‘neutral’ in which the austomer waitsfor a cdl to its exported operations ‘ cu_query_requirement_(x)’ and
‘cu_agree_proj_man_da _(X). If a cdl hastaken place the austomer can make the transition labeled wih the cdled
operation. The astomer then comes again in the state * neutral’. The possble starting sequence spedfied by thisSTD is
thus any combination d the operations ‘ cu_query_requirement_(x)' and ‘cu_agree proj_man_da_(x)'.

CU_QUERY_REQUIREMENT _(

(X)
' ’ CU_AGREE_PROJ_MAN_DOC_(X)

figure 5.105 customer : external behavior STD, organizational view

5.3.7.22 Customer : external behavior-STD, communicative view

The oommunicative view of the external behavior STD shows the mmmunication detail s between the external STD and
the cdled operation(s). It consists of aneutral state in which the aistomer waits for a cal to its operation and two starting
statesin which the cdled operations are started. Typicaly the austomer does not wait in this‘ starting’ states until the
cdled operationisfinished, but returns as ssonas posshleto its neutral state to al ow handling a cdl of its other
operations (or a cdl to the just started operation).

STARTING_ STARTING_
CU_QUERY_ CU_AGREE_
REQUIRE- PROJ_MAN_
MENT_(X) / DOC_(X)
CU_QUERY_REQUIREMENT_(X) @ CU_AGREE_PROJ_MAN_DOC_(X)

DISC_
WAITING_
CALLER_
PROCEED

figure 5.106 customer : external behavior STD, communicdive view

When ‘cu_query_requirement_(x)’ or ‘cu_agree proj_man_da_(x)' are cdled, the cdl ers must wait for the answer that is
produced by the cdlees. When a cdl eehas produced an answer, the manager transits to the state *disc_waiting_
cdler_proceal'. This date' disc_waiting_cdler_proceal’ is an aggregate state in which the manager determines which
waiting cdl er had cdled the cdl eethat produced the result. This cdler isthen al owed to procee.

5.3.7.23 Customer : internal behavior-STDs
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The austomer classhas 2 internal operations, ‘cu_query_requirement_(x)’ and‘cu_agree proj_man_da_(x)’, that are
relevant for phase 2. These operations have the following internal behavior STDs.

NON-

CU_QUERY_
REQUIRE-
MENT_(X)

CU_QUERY_
REQUIRE-
MENT_(X)
ASKED

PREPARE AND
GIVE
ANSWER TO
QUERY

ACT_
CU_QUERY_
REQUIREMENT_(X)

figure 5.107int-cu_query_requirement_(x) : internal behavior STD

The operation ‘ cu_query_requirement_(x)’ is cdled to ask the austomer a question abou a cetain requirements document.
The formal parameter ‘X’ spedfiesthis requirements document. With this operation the austomer answers the question.

/

CU_AGREE_
PROJ_MAN_
DOC_(X)

ASKED

CONSIDER

ACT
A PROPOSED

CU_AGREE_
PROJ_MAN_DOC_(X)

PROJ_MAN_DOC
AND GIVE
COMMENT / CONSENT

figure 5.108int-cu_agree proj_man_doc_(X) : internal behavior STD

The operation‘ cu_agree proj_man_da (X)' iscdled to ask the austomer if he ayrees with a cetain (maybefina) version
of aprojed management document. The formal parameter ‘x’ isthis projed management document in question. Thiscan
either be asoftware development plan o aprojed contrad. With this operation the austomer either gives his consent to
the document or he does not agree ad gives ©me cmments. Thisis the operationthat is cdled by the technicd projed
manager when he writes a projed management document. If the austomer does not agree and gives sme owmiments, the
technicd projed manager updates the document acordingly. If the aistomer agrees with the document, then the technicd
projed manager knows that the document in its present form will be eventualy signed by the austomer and it can therefore

be given to his £dion head for final review.

5.3.7.24 Customer : manager-STD

The coommunicaion between the austomer’ s operations (cdl ees) and its cdlersis managed by a manager STD. The
manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are labeled
with a ambination d traps. The entering of the trap(s) by the relevant employed(s) isa @mndtionfor thetranstion. |.e. the
transition can na take placeif the relevant employed(s) has/have not entered the trap(s). If the relevant employed(s)
has’have entered the trap(s), the transition can and will (eventually) take place
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figure 5.109 customer : manager STD

The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD standsfor * Cdll er(s)-Callee andisthe set of subprocesses prescribed for a cetain caler-cdlee ombination.
The notation TLFx stands for ‘ Traps Logicd Formula and describes the mmbination d traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The cdl er-waits construct is modeled conform the semndvariant. This meansthat the TLF1, TLF-3,and TLF-5 haveto
have some alditiona information for the manager to dedde which transitionto take. This information comes from the
internal bodkkeeping of the manager. If an operationis garted by the manager on kehalf of a cdler, a cdler-cdleerelation
isinitiated. In this way the manager can chedk whether anonadive enployeestill has some cdl er waiting to be dl owed
to proced. If both the cdlee and the cdl er have terminated, the particular cdl er-cdleerelationis cancdled in the interna
administration d the manager.

In the state ‘ neutrd’ the CPSand the TLFsfor the transitions leaving the state ae:

CPSL ={CC1-1, CC2-1}

TLF1 =T-1and(T-3 and nd(cdler-cdl eerelation))

TLF-3 =T-5and(T-7 and nd(cdl er-cdl eerelation))

TLF5 = (T-1and (T-3 and (cdler-cdl eerelation)) or
(T-5and (T7 and (cdl er-cdl eerelation))

In the state ‘ starting_cu_query_requirement_(x)’ the CPSand the TLFs for the transitions leaving the state ae:

CPS ={CCl-2, CC2-1}
TLF2=T-2

In the state * starting_cu_agree proj_man_da_(x)' the CPSandthe TLFsfor the transitions leaving the state ae:

CPS3 ={CCl-1, CC2-2}
TLF4=T-6

The state ‘disc_waiting_cdler_proceda’ isentered by the manager after it deteds that some employeehas returned a result.
The manager deddesin this gate which cdler is all owed to proceeal. The CPSand the TLFsfor the transitions leaving the
state ae:

CPS4 ={CCl-3, CC2-1} or
{CCl-1, CC2-3}
TLF6=T-4 o T-8

The cdler-cdlee ombinationsfor ‘cu_query_reguirement_(x)' anditscdler ‘am_query_requirement_(x)’ are:

CCl-1={S1, S3}
CCl1-2={S2, S3} (the cdl er hasto wait)
CC1-3={S1, &4} (the cdl er may proceed )

The cdler-cdlee ombinationsfor ‘cu_agree proj_man_dca_(x)' anditscdler ‘tpm_write_proj_man_da_(X,y)’ are:

CC2-1={S5, S7}
CC2-2={S6, S7} (the cdl er hasto wait)
CC2-3={S5, S8} (the cdl er may proceed)

5.3.7.25 Customer : employee-STDs

The manager STD has 4 employees relevant for this phase. The first employeeis the own internal operation
‘cu_query_requirement_(x)’. This employeehas two subprocesses S1 and S1 and two traps T-1 and T-2 acording to the
cdler_cdleeconstruct.
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The secondemployeeisthe operation‘am_query_requirement_(x)’ of the dassac®ournt manager. Thisisthe cdler of
‘cu_query_requirement_(x)’. This condemployeehas the subprocesses S3 and $4 and traps T-3 and T-4 ac@rding to
the cdler-cdlee onstruct. The cdl er hasto wait for the result. Thisis modeled conform the secondvariant of the cdler-
waits construct.

The third employeeis the own interna operation‘cu_agree proj_man_dc_(x)'. This employeehas two subprocesses S5
and S6 and two traps T-5 and T-6 acording to the cdler_cdl eeconstruct.

The fourth employeeis the operation *tpm_write_proj_man_da_(x,y)’ of the dasstedchnicd projed manager. Thisisthe
cdler of ‘cu_agree proj_man_dac_(x)'. Thisfourth employeehas the subprocesses S7 and S8 and traps T-7 and T-8
acording to the cdl er-cdlee onstruct. The cdler hasto wait for the result. Thisis modeled conform the seandvariant of
the cdl er-waits construct.
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5.3.73 Account manager

5.3.7.31 Account manager : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘acourn manager’ hastwo operations relevant for the processfragment ‘writi ng projed management documents’, phase2.
The organizaiona view of the external STD does nat show any communication details. Consequently the STD consists of
one state ‘ neutrd’ in which the acount manager waitsfor a cdl to its exported operations ‘am_query_reguirement_(x)’
and‘am_inquire_cu_budyet_(x). If a cdl hastaken place the acournt manager can make the transition labeled wih the
cdled operation. The acourt manager then comes again in the state ‘ neutra’. The posshble starting sequence spedfied by
this STD isthus any combination d the operations ‘am_query_requirement_(x)’ and‘am_inquire_cu_budjet_(x)'.

AM_QUERY_REQUIREMENT_(X)

' ’ AM_INQUIRE_CU_BUDGET_(X)

figure 5.110acmunt manager : externa behavior STD, organizational view

5.3.7.32 Account manager : external behavior-STD, communicative view

The oommunicative view of the external behavior STD shows the mmmunication detail s between the external STD and
the cdled operation(s). It consists of aneutral state in which the aistomer waits for a cal to its operation and two starting
statesin which the cdled operations are started. Typicaly the austomer does not wait in this‘ starting’ states until the
cdled operationisfinished, but returns as ©sonas posshleto its neutra state to allow handing ancther cdl to ore of its
operations.

STARTING_

AM QUERY_ STARTING_

AM_INQUIRE
REQUIRE- i _
MENT_(X) U_BUDGET_(X
AM_QUERY_REQUIREMENT_(X) @ AM_INQUIRE_CU_BUDGET_(X)

DISC_
WAITING_
CALLER_
PROCEED

figure 5.111acmunt manager : externa behavior STD, communicative view

When ‘am_query_requirement_(x)’ or ‘am_inquire_cu_budyet_(x)' are cdled, the cdlers must wait for the answer that is
produced by the cdlees. When a cdl eehas produced an answer, the manager transits to the state *disc_waiting_
cdler_proceal'. This date' disc_waiting_cdler_proceel’ is an aggregate state in which the manager determines which
waiting cdl er had cdled the cdl eethat produced the result. This cdler isthen al owed to procee.

5.3.7.33 Account manager : internal behavior-STDs
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The acoun manager classhas 2 internal operations, ‘am_query_requirement_(x)’ and‘am_inguire_cu_budyet_(x)’, that
are relevant for phase 2. These operations have the foll owing interna behavior STDs.

AM_QUERY_
REQUIRE-
MENT_(X)
ASKED

CU_QUERY_
REQUIRE-
MENT_(X)
ASKED

NON-
AM_QUERY_
REQUIRE-

MENT_(X)

CALL
CU_QUERY_
REQUIREMENT_(X)

ACT_
AM_QUERY_
REQUIREMENT_(X)

figure 5.112int-am_query_requirement_(x) : interna behavior STD

The operation‘am_query_requirement_(x)’ is cdled to ask the acourt manager a question abou a cetain reguirements
document. Theforma parameter ‘X’ spedfies this requirements document. The acourt manager relays the question to the
customer (cdl cu_guery_requirement_(x)). When the acount manager has receved an answer from the austomer, this
answer isrelayed bad to the origina inquiring objed.

NON-

AM_INQUIRE_
CU_BUDGET_(X) ACT_
AM_INQUIRE_
CU_BUGET_(X)

/AM_INQUIRE_
CU_BUDGET_(X)
ASKED

LOOK uUP
AND RETURN
CUSTOMER BUDGET
FOR PROJECT X

figure5.113int-am_inquire_cu_budyet_(x) : internal behavior STD

The operation‘am_inquire_cu_budjet (x)' iscdled to ask the acount manager if a austomer has asufficient budget for a
catan projed. Theformal parameter ‘X’ isa @mpound @tastructure which hdds the austomer and rojed in guestion.
The acourn manager answers this question after consulting the relevant customer data.

5.3.7.34 Account manager : manager-STD

The ommunicaion between the acourt manager’ s operations (cdl ees) andits cdl ersis managed by a manager STD. The
manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are labeled
with a awmbination d traps. The entering of the trap(s) by the relevant employed(s) is a wndtionfor thetransition. |.e. the
transition can na take placeif the relevant employed(s) has/have not entered the trap(s). If the relevant employeg(s)
has’have entered the trap(s), the transition can and will (eventually) take place

figure 5.114 acmunt manager : manager STD
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The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD stands for ‘ Call er(s)-Calle€ and isthe set of subprocesses prescribed for a cetain cdl er-cdlee @mbination.
Thenotation TLF-x standsfor ‘ Traps Logicd Formula and describes the ambination d traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The cdl er-waits construct is modeled conform the semndvariant. This means that the TLF-1, TLF-3 and TLF-5 haveto
have some alditiona information for the manager to dedde which transition to take. This information comes from the
internal bodkkegping of the manager. If an operationis garted by the manager on behalf of a cdler, a cdl er-cdleerelation
isinitiated. In this way the manager can chedk whether anon-adive enployeestill has ssme cdl er waiting to be dl owed
to proced. If both the cdlee and the cdl er have terminated, the particular cdler-cdleerelationis cancedled in the interna
administration d the manager.

In the state ‘ neutrd’ the CPSand the TLFsfor the transitions leaving the state ae:

CPSL ={CCl1-1, CC2-1}

TLF-1 =T-1and(T-3 and nd(cdler-cdl eerelation))

TLF-3 =T-5and(T-7 and nd(cdl er-cdl eerelation))

TLF-5 = (T-1and (T-3 and (cdler-cdl eerelation)) or
(T-5and (T-7 and (cdl er-cdl eerelation))

In the state * starting_am_query_requirement_(x)’ the CPSand the TLFsfor the transitions leaving the state ae:

CPX ={CC1-2, CC2-1}
TLF2=T-2

In the state ‘ starting_am_inquire_cu_budjet_(x)' the CPSandthe TLFsfor the transitions leaving the state ae:

CPS3 ={CCl-1, CC2-2}
TLF4=T-6

The state ‘disc_waiting_cdler_procea’ isentered by the manager after it detedsthat some employeehas returned a result.
The manager deddesin this gate which cdler isall owed to proceal. The CPSand the TLFsfor the transitions leaving the
state ae:

CPS4 ={CCl-3, CC2-1} or
{CC1-1, CC2-3}
TLF-6=T-4ar T-8

The cdler-cdlee ombinationsfor ‘am_query_requirement_(x)’ anditscdler ‘tpm_write_propcsa_(x)' are:

CCl1-1={S1, S3}
CC1-2={S2, S3} (the cdl er hasto wait)
CC1-3={S1, &4} (the cdler may proceed )

The cdler-cdlee ombinationsfor ‘am_inquire_cu_budyet (x)' anditscdler ‘tpm_write_proj_man_da _(X,y)’ are:

CC2-1={S5, S7}
CC2-2={S6, S7} (the cdl er hasto wait)
CC2-3={S5, S8} (the cdl er may proceed)

5.3.7.35 Account manager : employee-STDs

The manager STD has 4 employees relevant for this phase. The first employeeis the own internal operation
‘am_query_requirement_(x)’. This employeehas two subprocesses S1 and S1 and two traps T-1 and T-2 acording to the
cdler_cdleeconstruct.

The seamndemployeeis the operation ‘tpm_write_proposa_(x)’ of the dasstechnicd projed manager. Thisisthe cdler
of ‘am_query_requirement_(x)'. This ondemployeehas the subprocesses S3 and $4 and traps T-3 and T-4 acording
to the cdler-cdlee onstruct. The cdl er hasto wait for the result. Thisismodeled by the seandvariant of the cdl er-waits
construct.
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The third employeeis the own interna operation‘am_inquire_cu_budyet_(x)’. This employeehas two subprocesses S5
and S6 and two traps T-5 and T-6 acording to the cdler_cdl eeconstruct.

The fourth employeeis the operation *tpm_write_proj_man_da_(x,y)’ of the dasstedhnicd projed manager. Thisisthe
cdler of ‘am_inquire_cu_budyet_(x)'. Thisfourth employeehas the subprocesses S7 and S8 and traps T-7 and T-8
acording to the cdl er-cdlee onstruct. The cdler hasto wait for the result. Thisis modeled conform the seandvariant of
the cdl er-waits construct.



Software Process Modeling page : 20&
in SOCCA version : 0.10

5.3.74 Quality assurance adviser

5.3.7.41 Quality assurance adviser : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘quality assurance aviser’ hastwo operations relevant for the processfragment * writi ng projed management documents’,
phase2. The organizationdl view of the external STD does nat show any communicaion cetail s. Consequently the STD
consists of one state * neutra’ in which the acount manager waitsfor a cdl to its exported operations
‘gaa.inquire_resource (x)' and ‘gaa audit_(x). If a cdl hastaken place the acourt manager can make the transition
labeled wih the cdl ed operation. The acournt manager then comes again in the state ‘ neutral’ . The posshble starting
sequence spedfied by this STD is thus any combination d the operations ‘ gaa inquire_resource (x)' and ‘gaa audit_(x)’.

QAA_INQUIRE_RESOURCE_(X)

' ’ QAA_AUDIT_(X)

figure 5.115quality asssirance adviser : externa behavior STD, organizational view

5.3.7.42 Quality assurance adviser : external behavior-STD, communicative view

The oommunicative view of the external behavior STD shows the mmmunication detail s between the external STD and
the cdled operation(s). It consists of aneutral state in which the aistomer waits for a cal to its operation and two starting
statesin which the cdled operations are started. Typicaly the austomer does not wait in this‘ starting’ states until the
cdled operationisfinished, but returns as ©sonas posshleto its neutra state to allow handing ancther cdl to ore of its
operations.

STARTING_
QAA_INQUIRE_
RESOURCE_(X)

STARTING_
QAA_AUDIT_(X)

T(X)

DISC_
WAITING_
CALLER_
PROCEED

QAA_INQUIRE_RESOURCE_(X)

figure 5.116 quality assurance adviser : external behavior STD, communicaive view

When ‘gaa inquire_resource (x)' or ‘gaa audit_(x)' are cdled, the cdlers must wait for the answer that is produwced by
the cdlees. When a cdl eehas produced an answer, the manager transits to the state * disc_waiting_ cdler_proceel’. This
state' disc_waiting_cdler_procea’ is an aggregate state in which the manager determines which waiting cal er had cdl ed
the cdleethat produced the result. This cdler isthen all owed to procee.

5.3.7.43 Quality assurance adviser : internal behavior-STDs
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The quality assurance alviser classhas 2 internal operations, ‘gaa inqure_resource (x)' and‘gaa audit_(x)’, that are
relevant for phase 2. These operations have the following internal behavior STDs.

NON-
QAA_INQUIRE_
RESOURCE_(X) / ACT_
QAA_INQUIRE_
RESOURCE_(X)

QAA_INQUIRE_
RESOURCE_(X)
ASKED

CONSULT
PLANNING AND
ANSWER

figure 5.117int-gaa inquire_resource (x) : interna behavior STD

The operation‘ gaa inquire_resource (x)' iscdled to ask the quality assurance alviser (gag if he can spend a cetain
amourt of time (in a cetain timeframe) ona cetain projed. The forma parameter ‘X’ spedfiesthe time frame during
which the asdstanceof the quality assurance alviser isnecessary. The quality assurance alviser inspeds his planning
(agendd) and indicates whether or nat heis avail able for advise. The cdler of this operationisthetechnicd projed
manager (tpm) when he writes an ‘interna resources al ocation -document. If the gaa ca acoommodate the tpm, then the
tpm will record it in the document. If the gaa ca nad acommodate the tpm, then the tpm has to determine anew time
framefor the gaa He will ask the gaa @ain if heis available in the new time frame. Etc. until amatch hes been found If
the schedule of the projed changes sgnificantly because of nonravail ability of the gag the tpm will i nfform his sdion
heal dof the problem.

QAA_AUDIT_(X)
AUDIT

QAA_AUDIT_(X) DOCUMENT ‘X’
AND RETURN

EVALUATION

figure 5.118int-qaa audit_(x) : internal behavior STD

With the operation ‘ qaa audit_(x)’ the quality assurance alviser (gag audits adocument. The document to be audited is
passed as the parameter ‘X’ . The operation returns the audit result to the cdler. The cdler of this operationisthetecnicad
projed manager (tpm) after he has written a projed management document. If the audit result is not OK, the tpm will
upckte the document ac@rding to the cmments of the gaa(see &so operation‘tpm_write_proj_man_da_(x)’ of the

tpm).

5.3.7.44 Quality assurance adviser : manager-STD

The communicaion between the quaity assurance alviser’s operations (cdl ees) and its cdl ersis managed by a manager
STD. The manager STD prescribesin its gates the subprocesses for its employees. The transitions of the manager STD are
labeled with a mmbination d traps. The entering of the trap(s) by the relevant employed(s) isa mndtion for the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place
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figure 5.119 quality asaurance adviser : manager STD

The manager STD and the subprocesses and traps of its employees are mnceptualy the same, and use the same names, as
thase used in the modeling of the acournt manager (in phese 2). For the definition o the CPSs, TLFs and CCs areference
is therefore made to those of the acourt manager (in phese 2). The acourt manager’ s employees must then be
substituted by the quality asaurance alviser’ s employees.

5.3.7.45 Quality assurance adviser : employee-STDs

The manager STD has 4 employees relevant for this phase. The first employeeis the own internal operation
‘gaainqure_resource (x)'. This employeehastwo subprocesses S1 and S1 and two traps T-1 and T-2 acording to the
cdler_cdleeconstruct.

The secndemployeeis the operation ‘tpm_write_proj_man_da _(X,y)’ of the dasstechnicd projed manager. Thisisthe
cdler of ‘gaa inguire_resource (x)'. This mndemployeehas the subprocesses S3 and S4 andtraps T-3 and T-4
acording to the cdl er-cdlee onstruct. The cdler hasto wait for the result. Thisis modeled conform the secndvariant of
the cdl er-waits construct.

The third employeeis the own internal operation ‘gaa audit_(x)’. This employeehas two subprocesses S5 and S6 and two
traps T-5 and T-6 acording to the cal er-cdl eeconstruct.

The fourth employeeis the operation ‘ tpm_write_propasal_(x)’ of the dasstechnicd projed manager. Thisisthe cdler of
‘gaa audit_(x)’. Thisfourth employeehas the subprocesses S7 and S8 and traps T-7 and T-8 acwrding to the cdler-cdlee
construct. The cdl er hasto wait for the result. Thisis modeled conform the seaondvariant of the cdl er-waits construct.



Software Process Modeling page : 20¢
in SOCCA version : 0.10

5.3.75 Head production section

5.3.7.51 Head production section : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘head production sedion’ has four operations relevant for the processfragment ‘writi ng projed management documents’,
phase2. The organizationdl view of the external STD does nat show any communicaion cetail s. Consequently the STD
consists of one state ‘ neutral’ in which the austomer waitsfor a cdl to ore of itsits exported operations
‘hprs_second_estimate (x)’, “hprs_consult_(x)’, ‘hprs_fina_review_(x)’ or “hprs_pmm _request_approva_(x)'. The
posshle starting sequence spedfied by this STD is any combination d the four exported operations.

HPRS_SECOND_ESTIMATE_(X)

‘ ’ HPRS_PMM_REQUEST_APPROVAL_(X)
HPRS_CONSULT _(X) ‘ ‘ HPRS_FINAL_REVIEW_(X)

figure 5.120head production section : external behavior STD, organizational view

5.3.7.52 Head production section : external behavior-STD, communicative view

The ommunicdive view of the external behavior STD shows the mmmunication cetail s between the external STD and
the cdled operation(s). It consists of aneutral state in which the austomer waitsfor a cdl to its operation and four starting
statesin which the cdled operations are started. Typicdly the austomer does not wait in this‘ starting’ states until the
cdled operationisfinished, but returns as sonas posshleto its neutral state to al ow handing of anather cdl.

STARTING_
HPRS PMM_
REQUEST_
APPROVAL _(X

STARTING_
HPRS SECOND_
ESTIMATE_(X)

HPRS SECOND_ESTIMATE_(X)

HPRS CONSULT _(X)

HPRS PMM_REQUEST_APPROVAL _(X)

HPRS_FINAL_REVIEW_(X)

%

STARTING_
HPRS_
CONSULT _(X)

STARTING_
HPRS_FINAL _
REVIEW_(X)

DISC_
WAITING_
CALLER_
PROCEED

figure 5.121head production section : externa behavior STD, communicative view

When ‘hps_semnd_estimate (x)’, ‘hprs_consult_(x)’ or ‘hprs_final_review_(x)’ are cdled, the cdl ers must wait for the
result that is produced by the cdlees. When a cdl eehas produced an answer, the manager transits to the state
‘disc_waiting_ cdler_proceal’ . This sate' disc_waiting_cdler_proceal’ is an aggregate state in which the manager
determines which waiting cdl er had cdl ed the cdl eethat produced the result. This cdler isthen all owed to proceel.

The cdler of the operation ‘hprs_pmm_request_approva_(x)" does not have to wait for aresult but may continue
immediti ately after its cdl eehas been started by the manager.

The cdl ers of the operations of this classcan be foundin the relevant import-export diagram. They are given in the
‘import_list' attribute of the ‘ uses associations .
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5.3.7.53 Head production section : internal behavior-STDs

The astomer classhas 4 internal operations relevant for this phase 2. These ae ‘hprs_semnd_estimate (x)’,
‘hprs_consult_(x)’, “hprs find_review_(x)" and ‘hprs_pmm request_approval_(x)’. These operations have the following

internal behavior STDs.

TPM_
ESTIMATE_(X)
ASKED

HPRS_SECOND
ESTIMATE_(X)
ASKED

2E ESTIMATOR

NON-
CHOSEN

HPRS_SECOND_|
ESTIMATE_(X)

DECIDE ON
WHICH TPM
WILL BE THE
2E ESTIMATOR

CALL
TPM_
ESTIMATE_(X)

ACT_
HPRS_SECOND_
ESTIMATE_(X)

figure 5.122int-hprs_second_estimate (x) : internal behavior STD

When the ‘head production sedion’ is asked by atechnicd projed manager for a second estimate on a projed for which
the tpm iswriting apropasal, this operationis garted. In it the ‘*head production sedion’ chocses anather tpm as mnd
estimator and aders him to produce a(semnd) estimate (cdl tpm_estimate_(x)). When the secondtpm returns his

estimate to the *head production sedion’, the “*head production sedion” communicaes this estimate to the first tom. The

parameter ‘X’ is the requirements document on which the estimate isto be based.

CHOOSE ACTION

READ DOCUMENT ‘X’

AND
GIVE COMMENTS

ANSWER
QUESTION ‘X’

NON-
HPRS_
CONSULT _(X)

ACT_
HPRS_
CONSULT _(X)

figure 5.123int-hprs_consult_(x) : interna behavior STD

The operation ‘hprs_consult_(x)’ iscdled by atpm whois busy writing a projed management document. Its useis either
to solicit comments of the ‘head production sedion’ on an intermediate version d the projed management document (and
a the same timeinforming the ‘ head production sedion’ of the progressmade so far in writi ng the document) or to ask
some alviceonatechnicd matter from the *head production sedion’. The*head production sedion’ reads by reading the
document and giving comments or by just answering the question. The parameter ‘X’ is either the projed management

document or the question asked.

The multi plicity of concurrent exeauting instancesis zero or more. The ‘head production sedion’ has many technicd
projed managers working for him who can al seek advicefrom him at the same time.

/

HPRS_FINAL _
REVIEW_(X)
ASKED

NON-
HPRS_FINAL _
REVIEW_(X)

REVIEW
DOCUMENTS'X’
AND RETURN
COMMENTSOR
APPROVAL

ACT_
HPRS_FINAL _
REVIEW_(X)

figure 5.124int-hprs fina_review_(x) : internal behavior STD

With the operation ‘hprs_fina_review_(x)’' the ‘heal production sedion reviews the final versions of the threeprojed
management documents and gives his comments. If there ae no comments, the documents are gproved. The technicd
projed manager presents the ‘head production sedion’” with al threeprojed management documents (projed contrad,
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software development plan and ‘internal resources al ocation’ -document) together at the same time. The parameter ‘X’
includes al threedocuments.

NON-
HPRS PMM_
REQUEST_

APPROVAL _(X

HPRS PMM_
REQUEST _
APPROVAL_(X)
ASKED

PMM_REQUEST
APPROVAL_(X)
ASKED

CALL
PMM_REQUEST_
APPROVAL_(X)

ACT_
HPRS PMM_
REQUEST_

APPROVAL_(X)

figure 5.125int-hprs_pmm_request_approval_(x) : internal behavior STD

Thetechnicd projed manager gives the threeprojed management documentsto his‘heal production sedon’ for
management approva. The ‘heal production sedion’ thereuponenters the threeprojed management documentsin the
next ‘ projed meding minus' for approval by the participants of that meeing (cal pmm_request_approval_(x)). The
formal parameter ‘x’ constitutes the threeprojed management documentsto be gproved.

5.3.7.54 Head production section : manager-STD

The communicaion between the head production sedion's operations (cdl ees) andits cdl ers is managed by a manager
STD. The manager STD prescribesin its gates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeg(s) isa ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) haghave entered the trap(s), the transition can and will (eventualy) take place

figure 5.126 head production section : manager STD

The notation CPSk in the STD stands for Consoli dated Prescribed Subprocesses andisaset of CCx's. The notation CCx
inthe STD standsfor * Cdll er(s)-Calle€ andisthe set of subprocesses prescribed for a cetain caler-cdlee ombination.
The notation TLFx stands for * Traps Logicd Formula and describes the mmbination d traps that enables the transition.
The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The cdl ers of the operations ‘hps_secnd_estimate (x)’, “hprs_consult_(x)" and ‘hprs_final_review_(x)’ haveto wait for
the return results of the cdlees. Thisis modeled conform the secondvariant of the cdl er-waits construct. This means that
the TLF-3, TLF5, TLF7 and TLF9 have to have some alditional information for the manager to dedde which transition
to take. Thisinformation comes from the internal bodkkeeping of the manager. If an operationis sarted by the manager
on behalf of a cdler, a cdl er-cdl eerdationisinitiated. In this way the manager can chedk whether anonradive eanployee
still has ome cdler waiting to be dlowed to procea. If bath the cdlee and the cdl er have terminated, the particular
cdler-cdleerdationis cancdled in the internal administration d the manager.

In the state ‘ neutrd’ the CPSand the TLFsfor the transitions leaving the state ae:
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CPSL ={CCl1-1, CC2-1,CC3-1, CCA-1}

TLF1 =T-1andT-3

TLF-3 =T-5and(T-7 and nd(cdl er-cdl eerelation))

TLF-5 = (T-5and(T-7 and (cdl er-cdl eerdation))) or
(T-9 and (T-11 and (cdl er-cdl eerelation))) or
(T-13and (T-15and (cdl er-cdl eerelation)))

TLF-7 = T-9and (T-11and nd (cdler-cdl eerelation))

TLF-9 = T-13and(T-15and nd(cdler-cdl eerelation))

In the state ‘ starting_hprs_pmm _request_approva_(x)' the CPSand the TLFs for the transitions leaving the state ae:

CPS ={CCl-2, CC2-1, CC3-1, CCA-1}
TLF-2=T-2and T-4

In the state * starting_hprs_seand_estimate (x)’ the CPSand the TLFsfor the transitions leaving the state ae:

CPS3 ={CCl-1, CC2-2, CC3-1, CC4-1}
TLF4=T-6

In the state ‘ starting_hprs fina_review_(x)’ the CPSand the TLFsfor the transitions leaving the state ae:

CPS ={CCl-1, CC2-1, CC3-2, CCA-1}
TLF-8=T-10

In the state * starting_hprs_consult_(x)’ the CPSand the TLFsfor the transitions leaving the state ae:

CP¥ ={CCi-1,CC2-1, CC3-1,CC4-2}
TLF10=T-14

The state ‘disc_waiting_cdler_proceda’ is entered by the manager after it deteds that some employeehas returned a result.
The manager deddesin this date which cdler is al owed to proceel. The CPSand the TLFsfor the transitions leaving the
state ae:

CPS4 ={CCl-1, CC2-3, CC3-1, CC4-1} or
{CCl-1, CC2-1, CC3-3, CCA-1} or
{CCl-1, CC2-1, CC3-1, CCA-3}
TLF-6=T-8 o T-12 a T-16

The cdler-cdlee ombinationsfor ‘hprs_pmm request_approval_(x)’ anditscdler ‘tpm_write_propcsal_(x)’ are:

CCl-1={SL, S3}
CCl-2={S2, S4}

The cdler-cdlee ombinationsfor ‘hprs_seand_estimate (x)' anditscdler ‘tpm_write_proposa_(x)’ are:

CC2-1={S5, S7}
CC2-2={S6, S7} (the cdl er hasto wait)
CC2-3={S5, S8} (the cdl er may proceed)

The cdler-cdlee ombinationsfor ‘hprs fina_review_(x)' anditscdler ‘tpm_write_propcsal_(x)’ are:

CC3-1={%9, s11}
CC3-2={S10, 511} (the cdl er hasto wait)
CC3-3={%9, S12 (the cdler may proceed )

The cdler-cdlee ombinationsfor ‘hprs_consult_(x)’ anditscdler ‘tpm_write_proj_man_dca_(x,y)’ are:
CC4-1={S13 515

CC4-2={S14, 515 (the cdl er hasto wait)
CC4-3={S13, 516} (the cdl er may proceed)
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5.3.7.55 Head production section : employee-STDs

The manager STD has 6 employees relevant for this phase. These ae the internal operations ‘hprs_pmm_request_
approva_(x)’, ‘hprs_semnd estimate (x)' and ‘hprs_final_review_(x)" which are dl cdled by the operation
‘tpm_write_propcsa_(Xx)' at some point during its exeaution. Plusthe internal operation ‘hprs_consult_(x)' anditscdler
‘tpm_write_proj_man_da_(Xx,y)’.

Thefirst employeeis‘hprs_pmm request_approval_(x)’. This employeehas two subprocesses S1 and S1 and two traps T-
1 and T-2 acording to the cdl er-cdlee onstruct. The seamndemployeeisthe operation‘tpm_write_proposa_(X)' inits
role of cdler of ‘hprs_pmm request_approva_(X)'. This condemployeehas the subprocesses S3 and $4 and traps T-3
and T-4 acording to the cdl er-cdlee onstruct.

The third employeeis ‘hprs_second_estimate (x)'. This employeehas two subprocesses S5 and S6 and two traps T-5 and
T-6 acording to the cdler-cdlee onstruct. Its cdler is again the operation ‘tpm_write_proposa_(x)’. This operation hes
therefore in this resped the subprocesses S7 and S8 and the traps T-7 and T-8 acording to the cdl er-cdl ee onstruct.

The fourth employeeis ‘hprs fina_review_(x)’. This employeehas two subprocesses SO and S10 and two traps T-9 and
T-10acarding to the cdl er-cdlee onstruct. Its cdler is again the operation ‘tpm_write_proposa_(X)’. This operation hes
therefore in this resped the subprocesses S11 and S12 and the traps T-11 and T-12 acording to the cdl er-cdl ee onstruct.

Thefifth employeeisthe operation ‘hprs_consult_(x)’. This employeehas two subprocesses S13 and S14 and two traps T-
13and T-14 acording to the cdl er-cdlee onstruct. Its cdler isthe sixth employee It isthe operation ‘ tpm_write
proj_man_da:_(x,y)’ of the dasstechnicd projed manager. This employeehas the subprocesses S15 and S16 and the
traps T-15and T-16 acwrding to the cdl er-cdlee onstruct.
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5.3.76 Head support section

5.3.7.61 Head support section : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘head suppat sedion’ has only one operation relevant for the processfragment ‘ writi ng projed management documents’,
phase2. The organizationdl view of the external STD does nat show any communicaion cetail s. Consequently the STD
consists of one state ‘ neutral’ in which the *head suppat sedion’ waitsfor a cdl to its exported operation

‘hss inquire_resource (x)'. If the cdl hastaken place the ‘heal suppat sedion’ can make the transition labeled

‘hss inquire_resource (x)'. The ‘head suppat sedion’ then comes again in the state ‘ neutral’. The possble starting
sequence spedfied by this STD isthus ‘hss inqure_resource (x)', ‘hss inquire_resource (x)’, €tc.

H ’ HSS INQUIRE_RESOURCE_(X)

figure 5.127 head support section : externa behavior STD, organizationa view

5.3.7.62 Head support section : external behavior STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

HSS INQUIRE_

RESOURCE_(X)
WAITING STARTING_
CALLER HSS INQUIRE_

PROCEED RESOURCE_(X)

figure 5.128head support section : external behavior STD, communicative view

It consists of aneutral state in which the ‘ head suppat sedion’ waitsfor a cdl to its operation and a state in which he
starts this operation. The ‘head suppat sedion’ does nat wait in this‘ starting’ state for the cdled operationto finish, but
returns as onas posshleto its neutral state. It can then handle anather cdl to the operation before the arrent exeaution
has finished.

The cdler of the operation hasto wait for the cdl eeto return aresult before it may proceel. The manager deteds that the
cdleehas produwced aresult, transits to the state ‘ waiti ng cdl er proceal’ and there dlowsthe cdler to proceal.

The cdler of the operation d this classcan be foundin the import-export diagram. It can befoundin thethe ‘import_list’
attribute of the ‘uses association' .

5.3.7.63 Head support section : internal behavior-STDs

The 1 operation ‘ hss inquire_resource (x)’ of the ‘head suppat sedion’ has the foll owing interna behavior STD.

NON-
HSS INQUIRE_
RESOURCE_(X)

HSS INQUIRE_
RESOURCE_(X)
ASKED

CONSIDER
AVAILABILITY
AND ANSWER

ACT_
HSS INQUIRE_
RESOURCE_(X)

figure 5.129int-hss inquire_resource (x) : internal behavior STD
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With this operation the * head suppat sedion’ isasked if thereisa cetain resource ((software)enginees, computer
equipment, suppat software, person-hours of the mmputer suppat sedion, work locaions, office uipment or person+
hous of the cntroller sedion) avail able during a cetain time frame. Thisisrefleded in the parameter ‘x’.

The ‘head supppat sedion’ considers this request and answers acording to the avail ablity of the resourcein question.
The multi pli city of concurrent exeauting STD instancesis zero or more. This means that the ‘head suppat sedion’ can
hande inquiries made by several technicd projed managers a the sametime.

5.3.7.64 Head support section : manager-STD

The ommunicaion between the head suppat sedion’ s operation (cdleg andits cdler is managed by a manager STD.
The manager STD prescribesin its dates the subprocesses for its employees. The transitions of the manager STD are
labeled with a mombination d traps. The entering of the trap(s) by the relevant employed(s) isa ondtion for the
trangition. |.e. the transition can na take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place

figure 5.130head support section : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

Thereisonly one cdler-cdlee ombination, the cdlee’hss inqure_resource (x)' anditscdler ‘tpm_write proj_
man_da_(x,y)’ of the dass‘technicd projed manager’. Because the cdl er hasto wait for the result produced by the
cdlee the cdl ismodeled conform the second’ cdl er waits -variant of the cdler-cdlee onstruct. This meansthat the
TLF1 and TLF3 have to have some alditional information for the manager to dedde which transitionto take. This
information comes from the internal bodkkeeping of the manager. If an operationis garted by the manager on kehaf of a
cdler, a cdler-cdleerdationisinitiated. In this way the manager can ched whether anon-adive employeedtill has me
cdler waiting to be dlowed to procea. If both the cdl ee adthe cdler have terminated, the particular cdler-cdl eerdation
iscancdled in the internal administration d the manager.

In the state ‘ neutra’ the CC and the TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}

TLF1 =T-1and (T-3 and nd(cdler-cdleereation))

TLF-3 =T-1and (T-3 and (cdler-cdleerelation))

In the state ‘ starting_hss inquire_resource (x)’ the CC andthe TLF for the transition leaving the state ae:

CC1-2 ={32, S3} (cdler hasto wait)
TLFR2 =T-2

In the state ‘waiting_cdler_proceal’ the CC andthe TLF for the transition leaving the state ae:

CC1-3 ={S1, 4} (cdler may proceed)
TLF4 =T-4

5.3.7.65 Head support section : employee-STDs
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The manager STD has the foll owing 2 employeeSTDs. The first employeeis ‘hss inquire_resource (x)'. This employee
has two subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdlee ©nstruct. The second employee

isthe cdler ‘tpm_write_proj_man_dac(x,y)’ . This ondemployeehas the subprocesses S3 and 4 andtraps T-3 and T-4
acording to the cdl er-cdlee onstruct.
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5.3.77 Project management document

5.3.7.71 Project management document : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘projed management document’ has only one operation relevant for the processfragment ‘ writi ng projed management
documents’, phase2. The organizaiona view of the external STD does nat show any communication cetail s.
Consequently the STD consists of one state ‘ neutra’ in which the * projed management document’ waitsfor a cdl to its
exported operation‘ pmd_write (x)'. If the cdl hastaken place the ‘projed management document’ can make the
transition labeled ‘ pmd_write (x)’. It then comes again in the state ‘ neutral’ . The passble starting sequence spedfied by

this STD isthus ‘pmd_write_(x)’, ‘pmd_write (X)’, etc.
’ PMD_WRITE_(X)

figure 5.131 project management document : externa behavior STD, organizational view

5.3.7.72 Project management document : external behavior STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

PMD_WRITE_(X)

STARTING_
PMD_WRITE_(X)

WAITING
CALLER

PROCEED

figure 5.132 project management document : external behavior STD, communicdtive view

It consists of aneutral state in which the * projed management document’ waitsfor a cdl to its operation and astate in
which he starts this operation. The ‘ projed management document’ does not wait in this‘ starting’ state for the cdl ed
operation to finish, but returns as vonas possbleto its neutral state. It can then hande a céd to the one of its other
operations (For this phase 2 it has no aher operations, but it is passble that it has some operations relevant to ancther
processfragment. These operations will nat be modeled here.) The * projed management document’ will nat hona
ancther cdl to ‘pmd_write_(x)' whilethe operationis gill exeauting. The operation ‘pmd_write (x)' has a multi pli city of
concurrent exeauting STD instances of zero or 1. This means that the ‘ write’ -adions on the document only can take place
one dter the other (sequential) and nd in parall €.

The cdler of the operation hesto wait for the cdl eeto adknowledge that it has mutated the projed management document
before it may proceal. When the manager STD deteds that the cdl eehasindeed progressed far enowgh in its exeaution, it
will transit to the state ‘waiting cdler proced’. In this gateit will alow the cdler to procea.

5.3.7.73 Project management document : internal behavior-STDs

The 1 operation‘ pmd_write (x)’ of the ‘ projed management document’ has the following interna behavior STD.

PMD_WRITE_(X)

ASKED UPDATE
CONTENT-
ATTRIBUTE
WITH ‘X’

ACT_
PMD_WRITE_(X)
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figure 5.133int-pmd_write (x) : internal behavior STD

The operation updites the ntent attribute of the projed management document-objed with the ad¢ual value of the
parameter ‘x’.

The multi pli city of concurrent exeauting STD instancesiszero o 1. Thisisindicaed by the halow circleinside thefirst
state of the STD. This srializes the ‘writes' in the projed management document. |.e. the ‘writes' can nd happenin
paralle, but only sequential.

5.3.7.74 Project management document : manager-STD

The manager STD prescribesin its dates the subprocesses for its employees. The transitions of the manager STD are
labeled with a ombination d traps. The entering of the trap(s) by the relevant employed(s) is a ondtion for the
trangition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place

figure 5.134 project management document : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

Because the cdler hasto wait until the cdl eehas updated the projed management document, the cdl i s modeled conform
the seand’ cdl er waits -variant of the cdl er-cdlee onstruct. This means that the TLF-1 and TLF3 have to have some
additional information for the manager to dedde which transition to take. This information comes from the internal
bodkkeeping of the manager. If an operationis tarted by the manager on behalf of a cdler, a cdler-cdleerelationis

initi ated. In this way the manager can chedk whether anonadive employeedtill has me cdl er waiting to be dlowed to
procea. If bath the cdlee and the cdl er have terminated, the particular cdler-cdleerdationis cancdled in the interna
administration d the manager.

In the state ‘ neutral’ the CC and the TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}

TLF1 =T-1and (T-3 and nd(cdler-cdleerelation))

TLF-3 =T-1and (T-3 and (cdler-cdleerdation))

In the state * starting_pmd_write_(x)’ the CC and the TLF for the transition leaving the state ae:

CC1-2 ={S2, S3} (cdler hasto wait)
TLFR2 =T-2

In the state ‘waiting_cdler_proceal’ the CC andthe TLF for the transition leaving the state ae:

CC1-3 ={S1, 4} (cdler may proceed)
TLF4 =T-4

5.3.7.75 Project management document : employee-STDs

The manager STD has the following 2 employeeSTDs. The first employeeis‘pmd_write (x)'. This employeehas two
subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct. The secondemployeeis the
cdler ‘tpm_write_proj_man_dac(x,y)’ . This condemployeehas the subprocesses S3 and 4 and traps T-3 and T-4
acording to the cdl er-cdlee onstruct.
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5.3.7.8 Project meeting minus

5.3.7.81 Project meeting minus : external behavior-STD, organizational view

The external behavior STD shows the posshble sequences in which the exported operation(s) can be started. The dass
‘projed meding minus' has only one operation relevant for the processfragment ‘ writi ng projed management
documents', phase 2. The organizational view of the external STD does not show any communicaion cetail s.
Consequently the STD consists of one state ‘neutra’ in which the * projed meding minus' waitsfor a cdl to its exported
operation‘pmm _request_approva_(x)'. If the cdl hastaken pace the ‘ projed meding minus' can make the transition
|abeled the operation reme. The * projed meding minus then comes badk again in the state ‘ neutral’. The possble starting
sequence spedfied by this STD isthus ‘pmm_request_approval_(x)’, ‘pmm_request_approval_(x)’, etc.

H ’ PMM_REQUEST_APPROVAL_(X)

figure 5.135 project meeting minus : externa behavior STD, organizationa view

5.3.7.82 Project meeting minus : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

PMM_REQUEST _
APPROVAL_(X)
STARTING_
PMM_REQUEST

APPROVAL_(X)

figure 5.136 project meding minus: external behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the ‘ projed meding minus waits until a cdl has been
placed to its operation ‘pmm _request_approva_(x). If a cdl has been made, the manager STD can (and eventually will )
transit to the state * starting_pmm _request_approval_(x)’. If the operation hes been started the manager can transit bad to
the state neutral .

The cdl er of the operation daes not have to wait for the result of the ‘ projed meding minus'. Thisis becaise the
projeamanagement documents have dready ondergone extensive review by the heals of the suppat sedionsand by the
customer. The gproval isin fad only aformality.

The cdler of the operationis‘hprs_pmm request_approva_(x)’. Thisis documented in the import_export diagram. It is
presented there ssavalue of the ‘import_list” attribute of the relevant ‘ uses association'.

5.3.7.83 Project meeting minus : internal behavior-STDs

The ‘projed meeiing minus' has 1 operation relevant for phase 2 of the processfragment ‘writi ng projed management
documents’ : ‘pmm _request_approva_(x)'. Only a‘view’ of theinternal STD of this operationis $own here. Thefull
STD isdescribed in the modeling of phase 3. A ‘view’ onan STD shows only the transitions and (aggregated) states that
areimportant for a cetain ‘user’ of that STD. (See 4so the explanation on‘views' inthe SOCCA chapter). The view
shown hereisthe view of the external STD on hHsinternal STD. Only the onetransition‘ad_pmm _request_approva
_(x)" isrelevant to the externa STD. And orly two states are seen by the externa STD. Either theinternal STD isnon
adive or theinternal STD is exeauting.
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PMM_REQUEST
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ACT_
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figure 5.137int-pmm _request_approval_(x) : internal behavior STD, view

The operation‘ pmm _request_approval_(x)’ has one formal parameter ‘X’ . Thisincludes the threeprojed management
documents (software development plan, ‘interna resources al ocaion -document and projed contrad) that the
(participants of the) meeting have to approve. The functiondlity of the operationis described in the modeling of phase 3 of
the processfragment ‘ writi ng projed management documents' . Hereit isonly shown as the aygregate state ‘ projed
meding takes place.

5.3.7.84 Project meeting minus : manager-STD

The communicaion between the * projed meding minus” s operations (cdl ees) and their cdlersis managed by a manager
STD. The manager STD prescribesin its gates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeg(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) hashave entered the trap(s), the transition can and will (eventualy) take place

TLF-1

TLF-2

figure 5.138 project meding minus: manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Callee andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the aombination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
Thereisonly one cdler-cdlee @mbination, the cdlee’ pmm_request_approval_(x)’ anditscdler ‘hprs_pmm request
approva_(x)’ of the dass‘head production sedion’. The cdling is modeled by the ‘ cdl er does not wait’ -variant of the
cdler-cdlee onstruct.

In the state ‘ neutra’ the CC and the TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}
TLF1 =T-1and T-3 (corresponds with ‘pmm _request_approva_(x)’ transition in extern STD)

In the state * starting_pmm _request_approva_(x)’ the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={S2, 4}
TLF2 =T-2andT-4

5.3.7.85 Project meeting minus : employee-STDs

The manager STD has 2 employeeSTDs. These aethe cdlee'pmm request_approval_(x)’ anditscdler ‘*hprs_
pmm _request_approva_(x)’ of the dass'heal production sedion'.



Software Process Modeling page : 221
in SOCCA version : 0.10

NON-
PMM_REQUEST
APPROVAL_(X)

figure 5.139employeeint-pmm request_approva_(X) : subprocessS1

PROJECT
MEETING
TAKES
PLACE

NON-
PMM_REQUEST

figure 5.140employeeint-pmm _request_approval_(x) : subprocessS2

Thefirst employee ‘pmm request_approva_(x)’ has two subprocesses S1 and S1 and two traps T-1 and T-2 acording to
the cdler_cdleeconstruct.

The semndemployee the cdler ‘hprs_pmm_request_approval_(x)’, has two subprocesses S3 and $4 and two traps T-3
and T-4 acording to the cdler_cdleeconstruct.

The manager prescribesinitially subprocessS3 for the cdli ng employee it iswaiting for the cdl. When the cdler entersits
trap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transition to the next state.
Hereit prescribes $4 for the cdl er, thereby al owing it to proceed in its next subprocess This has the dfed that the cdler
does nat wait for the result of the cdled operation but proceals right away after the manager has darted the cdled
operation.

When the cdl eehas entered itstrap T-2 and the cdl er has entered histrap T-4, the manager can transit bad to the state
‘neutral’.
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5. Key Process Area ‘Software Project Planning’
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5.38 State Transition Diagrams - Phase 3

Phase 3, ‘approva’, of the processfragment ‘writi ng projed management documents’ (partly) models the behavior of the
following classes:

- projed meding minus

- chief exeautive officer

- head suppat sedion

- quality assurance alviser

- head controller sedion

- acourt manager

- customer

- archive/documentation administrator
- tedhnicd projed manager
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5.3.81 Project meeting minus
5.3.8.11 Project meeting minus : external behavior-STD, organizational view

The dass'projed meding minus' has only one operation d interest for phase 3 of the processfragment ‘writing projed

management documents. Thisis‘pmm _request_approva_(x)’'. This operationiscdled in phese 2 o the processfragment.
The external STD, organizaional view, isarealy given duing the modeling of phase 2. Seethe gpropriate paragraph o

the phase 2 modeling.
5.3.8.12 Project meeting minus : external behavior-STD, communicative view
The dass'projed meding minus' has only one operation d interest for phase 3 of the processfragment ‘writing projed

management documents. Thisis‘pmm _request_approva_(x)’. This operationiscdled in phese 2 of the processfragment.
The external STD, communicative view, is drealy given duing the modeling of phase 2. Seethe gpropriate paragraph o

the phase 2 modeling.
5.3.8.13 Project meeting minus : internal behavior-STDs

The ‘projed meeiing minus' has 1 operation relevant for phase 3 of the processfragment ‘writi ng projed management
documents' : ‘pmm_request_approval’. Thisoperation hesthe foll owing internal behavior STDs.

PROJECT
MEETING
TAKES
PLACE

NON-
PMM_REQUEST
APPROVAL_(X)

ACT_
PMM_REQUEST _
APPROVAL_(X)

figure 5.141int-pmm request_approva_(x) : internal behavior STD, view

In the description d the operation ‘pmm _request_approva_(x)’ in phese 2 orly aview of itsinterna STD was given (see
figure @ove). Herethe complete STD is given. To indicate how the view corresponds to the full STD, the aggregated state

‘projed meding takes place is snown inthefull STD (seefigure below).

/ PROJECT \
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TAKESPLACE

CURRENT
DATE&TIME
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SCHEDULED
DATE & TIM

HSS SIGN_
IRA_DOC_(X)
ASKED

CEO_SIGN_
PC_(X)
ASKED
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PROJ ECT
CONTRACT
AND SDP

PMM _REQUEST.
APPROVAL_(X)
ASKED

SIM_CALL _
HSS SIGN_
IRA_DOC_(X)

FQUEST_
AL_(X)

CALL_
QAA_SIGN_
IRA_DOC_(X)

QAA_SIGN_
IRA_DOC_(X)
ASKED

TPM_ENTER_
IN_PROJ_
FILE_(X)
ASKED

HCS_ENTER_
IN_MIS_(X)
ASKED

AM_CU_
SIGN_PC_(X)
ASKED

CALL_
HCS ENTER_
IN_MIS_(X)

CALL_
TPM_ENTER_IN_
PROJ_FILE_(X)

N /

figure 5.142int-pmm_request_approval_(x) : internal behavior STD

The operation‘ pmm_request_approval_(x)’ has oneformal parameter ‘X’. This ggnifies the projed management
documents which the meeting has to approve. The projed management documents encompassthe software devel opment
plan (sdp), the ‘internal resources al ocation' -document (ira-doc) and the projed contrad (pc). The multi pli city of
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concurrent exeauting STD instancesis zero or more. This means that the * projed meding minus' can hande management
documents of more than ore projed at the sametime. Thisisusually the cae.

When an instance of the operation‘ pmm_request_approva_(X)’ is darted, it goesto theits gate ‘ current date & time >=
scheduled time & date' . There it compares the arrent time and dbte with the time and date the meding is sheduled to
start. Thisway the ‘ projed meding minus' starts onit scheduled time. If there ae more instances exeauting (i.e. more
projeds want their documents approved at the meding), they all wait for the scheduled time and are thus g/nchronized.
The meding can then hand e the documents of more then ore projed athe sametime.

It is presumed that the arrent date and time is avail able for inspedion by the ‘ projed meding minus -objed. Thisis not
modeled in cetail .

The projed management documents that are handed by the ‘ projed meding minus' are aprojed contrad, a software
development plan and a‘internal resources all ocation’ -document (ira-document). The ira-document contains the projed
form as an appendix.

When the meding has darted, a opy is made of the projed contrad and the software development plan. For this copying
the ‘ projed meeing minus' uses the method‘pmd_copy’ of the dass' projed management document’. Thisis not further
detail ed, but shown here & an aggregate (higher level) state.

The projed contrad and its copy are then given to the dhief excutive officer for his sgnature (cdl_ceo_sign_(x)).

Then ead o the suppat sedion heals (head controller sedion, head personndl sedion, head computer suppat sedion
and red infrastructure sedion) are given that part of the ‘internal resources al ocation’ -document which concerns his
sedion. They al sign their respedive partsif the ira-document. They will dothisin perale.Thisisacdieved by pladng a
simultaneous cdl (sm_cdl) to al four heads (sm_cdl_hss sign_(x)).

Next the quality assurance part of the irasdocument will be given to the quality assurance alviser. He will sign this part of
the document.

Then the updated projed form is given to the head of the crnitroll er sedion. The projed formisan appendix to te‘ira -
document and hes been updited by the technicd projed manager during the writing of the ‘ira - document. The updeted
datain the projed form is entered by the (personrel of the) controll er sedion into the Management Information System
(MIS) of the Wam BusinessUnit (WBU).

At thispaint in its exeaution, the ‘ projed meding minus' hasto wait until all documents are signed. After the signed
documents beme avail able, the acourt manager is given the two copies of the projed contrad (with the software
development plan as appendix). The acourt manager will approach the austomer for his sgnature onthe projed contrad.

The ira-documents (containing the signed parts) is given bad to the technicd projed manager of the projed. He will file
the document in the gpropriate ‘projed file'.

5.3.8.14 Project meeting minus : manager-STD

The dass'projed meding minus' has only one operation d interest for phase 3 o the processfragment * writi ng projed
management documents. Thisis‘pmm _request_approva_(x)'. This operationiscdled in phese 2 o the processfragment.
The manager STD isdrealy given duing the modeling of phase 2. Seethe gpropriate paragraph d the phase 2
modeling.

5.3.8.15 Project meeting minus : employee-STDs

The manager STD has 2 employeeSTDs. These aethe cdlee'pmm request_approva_(x)’ anditscdler ‘hprs_
pmm _request_approva_(x)’ of the dass‘head production sedion’.

The employees are dready given duing the modeling of phase 2. Seethe gpropriate paragraph d the phase 2 modeling.
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5.3.82 Chief executive officer

5.3.8.21 Chief executive officer : external behavior-STD, organizational view

The dass' chief exeautive offica’ has one operation relevant to this phase 3. Thisis‘ceo_sign_pc_(x)'. The posshle
starting sequence of this operationis sown in the external STD. Because thereis only one operation the starting sequence
is smply the successon‘ceo_sign_pc_(x)’, ‘ceo_sign_pc (X)’, €tc.

’ CEO_SIGN_PC_(X)

figure 5.143 chief executive officer : external behavior STD, organizational view

5.3.8.22 Chief executive officer : external behavior STD, communicative view

In additionto the posshble starting sequence of the internal operations, the mmmunicéive view of the external behavior
STD shows also communication cetail s between external STD andthe cdled operation(s).

CEO_SIGN_PC_(X)
WAITING STARTING_

CALLER CEO_SIGN_

PROCEED PC_(X)

figure 5.144 chief executive officer : external behavior STD, communicaive view

The STD consists of aneutral state. When in this date the objed isrealy to hande a cdl to its operation. When the cdl
has been made, the objed can go to the ‘ starting’ -state. Here theinterna operationis garted. The cdler of the operation
has to wait for the cdl eeto return some result (in this case the signed projed contrad). When the STD natices that the
cdleeindedl hesreturned itsresult it can transit to the state ‘waiting cdl er procee’. In this gate the cdler isall owed to
proceal with its exeaution.

5.3.8.23 Chief executive officer : internal behavior-STDs

The operation‘cen_sign_pc_(x)’ has the foll owing internal behavior STD.

SIGN BOTH
ggo;(s' GN_ COPIESOF
—(X) PROJECT

ACT ASKED

CEO_SIGN_PC_(X) CONTRACT ‘X

figure 5.145int-ceo_sign_pc_(X) : internal behavior STD

With this operation the ‘ chief exeautive offica’ (cen) signs both copies of the projed contrad. For the adual signing the
ceo usesthe operation‘ pmd_sign’ of the dass' projed management document’. Thisis not modeled in detail, but shown
here & an aggregate (high level) state.

The parameter ‘X’ contains the objed id-s of bath the projed contradsto be signed. Because the ce can sign the projed
contrads of more then ore projed in perall e, the multi pli city of concurrent exeauting STDsis zero or more.



Software Process Modeling page : 22¢€
in SOCCA version : 0.10

5.3.8.24 Chief executive officer : manager-STD

The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeg(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) haghave entered the trap(s), the transition can and will (eventualy) take place

figure 5.146 chief executive officer : manager STD

The natation CCx in the STD stands for ‘ Call er(s)-Callee andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the eombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

Thereisonly one cdler-cdlee @mbination, the cdlee’cen_sign_pc_(x)' anditscdler ‘pmm_request_approva_(x)’ of the
class'projed meding minus . Because the cdler may only proceal for four more states after the cdl andthen hes to wait
for the result produced by the cdlee the cdl i s modeled conform the second’ cdl er waits -variant of the cdler-cdlee
construct. Thetrap of the subprocessS3 o the cdler contains four states. Thisrefleds the fad that the cdl er may procee
four states after pladng the cdl.

The manager kegps tradk of which cdleeis darted for which cdler. Thisinfomationis cdled the ‘ cdl er-cdl e€ relation.
In the semndvariant of the cdl er waits-construct the manager can nd dedde by the trap-information doneif it hasto
make the transtion TLF1 or TLF3 (the trap-information is the same for bath transitions). The manager uses the cdl er-
cdleerdationto dstinguish between bah transitions.

In the state * neutral’ the CC and the TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}

TLF1 =T-1and (T-3 and nd(cdler-cdleereation))

TLF-3 =T-1and (T-3 and (cdler-cdleerdation))

In the state * starting_ceo_sign_pc_(x)’ the CC andthe TLF for the transition leaving the state ae:

CC1-2 ={S2, S3} (cdler may proceed four states and then has to wait)
TLFR2 =T-2

In the state ‘waiting_cdler_proceal’ the CC andthe TLF for the transition leaving the state ae:
CC1-3 ={S1, 4} (cdler may proceed)
TLF4 =T-4

5.3.8.25 Chief executive officer : employee-STDs

The manager STD hasthe following 2 employeeSTDs. The first employeeis‘ceo_sign_pc (X)'. This employeehas two
subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.
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figure 5.147 employeeint-pmm request_approva_(X) : subprocessS3
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figure 5.148 employeeint-pmm request_approva_(X) : subprocessS4

The semndemployeeisthe cdler ‘pmm request_approva_(x)'. This oondemployeehas the subprocesses S3 and 4
andtraps T-3 and T-4 acording to the cdl er-cdl ee onstruct. Becaise the cdler may proceed for four states after the cdl,
thetrap T-3 contains four states. Accordingly the trap T-4 contains the remaining states.

Initialy the operation ‘ceo_sign_pc (X)' isnot exeadting. The manager prescribes S3 for the cdl er (the manager is waiting
for the cdl). It aso prescribes S1 for the cdl ee(the manager iswaiting for the cdl eeto berealy to be started). When the
cdler entersitstrap T-3, i.e. excutesthe cdl (andthe cdleeisrealy initstrap T-1) the manager can make the transition to
the state ‘ starting_ceo_sign_pc_(x)’. Hereit prescribes S2 for the cdl eg thereby starting it. It also till prescribes S3 for
the cdler. Thisalowsthe cdler to proceal four states after the cdl. Then it can proceed nofurther.

When the manager transits to the starting state it will record the cdl er-cdleerelation. That isto say, it will remember on
behalf of which cdler the cdl eeis garting exeaution.

When in the state ‘ starting_ceo_sign_(x)’ the cdlee etersthetrap T-2 (signaing that it has darted exeaution), the
manager can (and eventualy will ) transit badk to neutrd.

Hereit prescribes S1 for the cdl ee Which means that the cdl eejust continues excuting. The manager prescribes S3 for
the cdler, thereby allowing it to proceed for amaximum of the next four states..

When the cdl eefinishes exeaution (indicaed by its entering the trap T-1), the manager can transit to the state ‘ waiting
cdler proceal’ . Hereit prescribes $4 for the cdler. This meansthat the cdler can start exeauting again if it aready had
readed the last of the four states all owed in S3. If the cdler had nd readed the fourth state yet, it meansthat it can just
cortinue dter it has readied that fourth state.

When the cdl er enters now trap T-4 in its prescribed behavior restriction $4, the manager can and will transit badk to the
neutral state. On this transition the manager deletes the cadl er-cdl eerelation andis realy for the next cycle.
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5.3.83 Head support section

5.3.8.31 Head support section : external behavior-STD, organizational view

The dass'head suppat sedion’ has one operation relevant to this phase 3. Thisis‘hss sign_ira_doc_(x)'. The possble
starting sequence of this operationis sown in the external STD. Because thereis only one operation the starting sequence
is smply asuccesson d ‘ceo_sign_pc_(X)'-operations.

’ HSS SIGN_IRA_DOC_(X)

figure 5.149head support section : externa behavior STD, organizationa view

5.3.8.32 Head support section : external behavior STD, communicative view

In additionto the posshble starting sequence of the internal operations, the mmmunicéive view of the external behavior
STD shows also communication cetail s between external STD andthe cdled operation(s).

HSS SIGN_IRA_

DOC_(X)
WAITING STARTING_

CALLER HSS SIGN_

PROCEED IRA_DOC_(X)

figure 5.150head support section : external behavior STD, communicative view

The STD consists of aneutral state. When in this date the objed isrealy to hande a cdl to its operation. When the cdl
has been made, the objed can go to the ‘ starting’ -state. Here theinterna operationis garted. The cdler of the operation
has to wait for the cdl eeto return some result (in this case the signed pert of the ‘internal resources al ocation’-document).
When the STD natices that the cdl eeindeed haes returned itsresult it can transit to the state ‘ waiting cdl er proceea’. In this
state the cdler isall owed to procead with its exeadtion.

5.3.8.33 Head support section : internal behavior-STDs

The operation ‘hss sign_ira_doc_(x)' has the foll owing internal behavior STD.

NON- HSS_SIGN_ SIGN IRA-
HSS_SIGN_ IRA_DOC_(X) DOCUMENT 'X’
IRA_DOC_(X) ACT_ ASKED

HSS SIGN_

IRA_DOC_(X)

figure 5.151int-hss sign_ira_doc_(x) : internal behavior STD

With this operation the ‘ heal suppat sedion’ (hsg signs his part of the ‘internal resources all ocation’ -document (ira-
document). For the adual signing the hssusesthe operation‘pmd_sign’ of the dass’ projed management document’. This
isnat modeled in detail, but shown here & an aggregate (high level) state.

The parameter ‘X’ contains the objed id of the ira-document that hasto be signed. Because the hsscan sign ira-documents

of morethen ore projed in peral e, the multiplicity of concurrent exeauting STDsis zero ar more.

5.3.8.34 Head support section : manager-STD
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The manager STD prescribesin its sates the subprocesses for its employees. The transitions of the manager STD are
labeled with a @mbination d traps. The entering of the trap(s) by the relevant employed(s) isa @mndtionfor the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) hashave entered the trap(s), the transition can and will (eventualy) take place

figure 5.152head support section : manager STD

The manager STD and the subprocesses and traps of its employees are mnceptualy the same, and use the same names, as
thase used in the modeling of the dnief exeautive officer (in phese 3). For the definition o the CPSs, TLFsand CCsa
referenceis therefore made to those of the dhief exeautive officer (in phese 3). The chief exeadtive office’ s employees
must then be substituted by the head suppat sedion’s employees.

Thereisonly one cdl er-cdlee ombination, the cdlee'hss sign_ira doc (x)' anditscdler ‘pmm request_approva_(x)’
of the dass' projed meding minus'. Because the cdler may procee for threemore states after the cdl and then hasto
wait for the result produced by the cdleg the cdl ismodeed conform the seand’ cdl er waits -variant of the cdl er-cdlee
construct. Thetrap of the subprocessS3 o the cdler contains threestates. Thisrefleds the fad that the cdler may proceeal
threestates after pladng the cdl.

All the heads of asuppat sedion (heal controller sedion, head personrel sedion, heal computer suppat sedion and
heal infrastructure sedion) are asked to sign at the sametime. Thisis modeled by a‘simultaneous’ cdl (sm_cdl). The
working of thesim_cdl isexplained in the SOCCA chapter. Becaise the cdl er may procee for threestates after the cdl,
these threestates are dso part of the smultaneous cdl -construct. When the internal STD would be given in more detail ,
these states are repeded at the end d every branch leaving the ‘ sledor’ state.

5.3.8.35 Head support section : employee-STDs

The manager STD hasthe following 2 employeeSTDs. Thefirst employeeis‘hss sign_ira _doc _(x)'. Thisemployeehas
two subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.

o CURRENT
DATE & TIME
>=

SCHEDULED
DATE & TIM

COPIESOF
PROJECT
CONTRACT
AND SDP

HSS SIGN_
IRA_DOC_(X)
ASKED

NON-
PMM _REQUEST
APPROVAL_(x) ] ACT-

PMM _REQUEST _
APPROVAL_(X)

CEO_SIGN_
PC_(X)

PMM _REQUEST
APPROVAL_(X)
ASKED

TPM_ENTER_
IN_PROJ_
FILE_(X)
ASKED

AM_CU_
SIGN_PC_(X)
ASKED

HCS ENTER_
IN_MIS_(X)
ASKED

QAA_SIGN_
IRA_DOC_(X)
ASKED

CALL _
TPM_ENTER_IN_
PROJ_FILE_(X)

figure 5.153 employeeint-pmm request_approval_(x) : subprocessS3
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° ‘CURRENT
NON- DATE &TIME
PMM_REQUEST >=
APPROVAL_(X) - SCHEDULED
DATE & TIM

COPIES OF
PROJECT
CONTRACT
AND SDP

CEO_SIGN_
PC_(X)
ASKED

HSS SIGN_
IRA_DOC_(X)
ASKED

CALL_
QAA_SIGN_
IRA_DOC_(X)

TPM_ENTER_
IN_PROJ_
FILE_(X)

ASKED

HCS ENTER_
IN_MI1S_(X)
ASKED

QAA_SIGN_
IRA_DOC_(X)
ASKED

CALL _
HCS ENTER_
IN_M1S_(X)

figure 5.154 employeeint-pmm _request_approval_(x) : subprocess4

The semndemployeeisthe cdler ‘pmm request_approva_(x)’'. This oondemployeehas the subprocesses S3 and 4
andtraps T-3 and T-4 acording to the cdl er-cdlee onstruct. Becaise the cdl er may procee for threestates after the cdl,
the trap T-3 contains threestates. Accordingly the trap T-4 contains the remaining states.

The manager STD and the subprocesses and traps of its employees are mnceptualy the same, and use the same names, as
thase used in the modeling of the dnief exeadtive officer (in phase 3). For the working of the manager STD with resped to
its employees areferenceis therefore made to the chief exeautive officer (in phese 3). The dief exeadtive officer’s
employees must then be substituted by the head suppat sedion’s employees.

The working of the manager STD in the ‘simultaneous’ cdl construct assures that the cdler STD can ony procee after al
four cdlees (heal controller sedion, head personrel sedion, head computer suppat sedion and real infrastructure
sedion) have returned their result.
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5.3.84 Quality assurance adviser

5.3.8.41 Quality assurance adviser : external behavior-STD, organizational view

The dass' quality assurance alviser’ has one operation relevant to this phase 3. Thisis‘gaa sign_ira_dac_(x)'. The
posshle starting sequence of this operationis sown in the externa STD. Because thereis only one operation the starting
sequenceis smply asuccesson d ‘gaa sign_ira_dac_(x)' operations.

H ’ QAA_SIGN_IRA_DOC_(X)

figure 5.155 quality assurance adviser : external behavior STD, organizational view

5.3.8.42 Quality assurance adviser : external behavior STD, communicative view

In additionto the posshble starting sequence of the internal operations, the mmmunicéive view of the external behavior
STD shows also communication cetail s between external STD andthe cdled operation(s).

QAA_SIGN_
IRA_DOC_(X)

WAITING STARTING_

CALLER QAA_SIGN_

PROCEED IRA_DOC_(X)

figure 5.156 quality assurance adviser : external behavior STD, communicative view

The STD consists of aneutral state. When in this date the objed isrealy to hande a cdl to its operation. When the cdl
has been made, the objed can go to the ‘ starting’ -state. Here theinterna operationis garted. The cdler of the operation
has to wait for the cdl eeto return some result (in this case the signed quality-part of the ‘internal resources all ocion' -
document). When the STD natices that the cdleeindeed has returned itsresult it can transit to the state ‘ waiting cdl er
proceal’. In this gate the cdler isall owed to procead with its exeadtion.

5.3.8.43 Quality assurance adviser : internal behavior-STDs

The operation‘gaa sign_ira_doc_(x)' has the following internal behavior STD.

NON- QAA_SIGN_ SIGN IRA-
QAA_SIGN_ IRA_DOC_(X) DOCUMENT 'X’
IRA_DOC_(X) ACT_ ASKED

QAA_SIGN_

IRA_DOC_(X)

figure 5.157int-qaa sign_ira_doc_(X) : interna behavior STD

With this operation the ‘ quality assurance alviser’ (qag signs his part of the ‘internal resources all ocaion’-document (ira
document). For the adua signing the gaauses the operation‘pmd_sign’ of the dass' projed management document’.
Thisisnot modeled in detail, but shown here & an aggregate (high level) state.

The parameter ‘X’ contains the objed id of the ira-document that has to be signed. Because the gaa ca sign ira-documents

of more then ore projed in peral e, the multiplicity of concurrent exeauting STDs is zero ar more.

5.3.8.44 Quality assurance adviser : manager-STD
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The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeg(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) hashave entered the trap(s), the transition can and will (eventualy) take place

figure 5.158 chief executive officer : manager STD

Thereisonly one cdler-cdlee @mbination, the cdlee’gaa sign_ira_dac_(x)’ anditscdler ‘pmm _request_ approval_(x)’
of the dass' projed meding minus . Because the cdl er may procee for two more states after the cdl and then hasto wait
for the result produced by the cdlee the cdl ismodeled conform the seaond’ cdl er waits -variant of the cdler-cdlee

construct. Thetrap of the subprocessS3 o the cdl er contains two states. Thisrefledsthe fad that the cdl er may proceed

two states after pladng the cdl.

The manager STD and the subprocesses and traps of its employees are mnceptualy the same, and use the same names, as
thase used in the modeling of the dnief exeadtive officer (in phase 3). For the definition d the CCsand TLFs areferenceis
therefore made to those of the dhief exeautive officer (in phese 3). The dhief exeaudtive officer’ s employees must then be

substituted by the quality asaurance alviser’ s employees.

5.3.8.45 Quality assurance adviser : employee-STDs

The manager STD has the following 2 employeeSTDs. The first employeeis‘qgaa sign_ira_doc (x)'. Thisemployeehas
two subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.

CURRENT
DATE &TIME
>=
SCHEDULED
DATE & TIM

HSS SIGN_
IRA_DOC_(X)
ASKED

CEO_SIGN_
PC_(X)
ASKED

COPIESOF
PROJECT
CONTRACT
AND SDP

NON-
PMM _REQUEST.
APPROVAL_(X)

PMM _REQUEST.
APPROVAL_(X)
ASKED

SIM_CALL _
HSS SIGN_
IRA_DOC_(X)

ACT-
PMM _REQUEST _
APPROVAL_(X)

CALL _
QAA_SIGN_
IRA_DOC_(X)

TPM_ENTER_
IN_PROJ_
FILE_(X)

ASKED

HCS_ENTER_
IN_MIS_(X)
ASKED

QAA_SIGN_
IRA_DOC_(X)
ASKED

AM_CU_
SIGN_PC_(X)
ASKED

CALL _
HCS ENTER_
IN_MIS_(X)

CALL _
TPM_ENTER_IN_
PROJ_FILE_(X)

figure 5.159 employeeint-pmm _request_approval_(x) : subprocessS3




Software Process Modeling page : 23:
in SOCCA version : 0.10

° ‘CURRENT
NON- PMM_REQUEST DATE & TIME
PMM_REQUEST. APPROVAL_(X) >=
APPROVAL_(X) ASKED SCHEDULED
DATE & TIM

COPIESOF
PROJECT
CONTRACT
AND SDP

HSS SIGN_
IRA_DOC_(X)
ASKED

CEO_SIGN_
PC_(X)
ASKED

TPM_ENTER_
IN_PROJ_
FILE_(X)
ASKED

AM_CU_
SIGN_PC_(X)
ASKED

HCS_ENTER_
IN_MIS_(X)

QAA_SIGN_
IRA_DOC_(X)
ASKED

CALL _
HCS_ENTER_
IN_MIS _(X)

figure 5.160 employeeint-pmm _request_approval_(x) : subprocessS4

The semndemployeeisthe cdler ‘pmm _request_approva_(x)’'. This oondemployeehas the subprocesses S3 and 4
andtraps T-3 and T-4 acording to the cdl er-cdl ee onstruct. Because the cdl er may proceed for two states after the cdl,
the trap T-3 contains two states. Accordingly the trap T-4 contains the remaining states.

The manager STD and the subprocesses and traps of its employees are mnceptualy the same, and use the same names, as
thase used in the modeling of the dnief exeadtive officer (in phase 3). For the working of the manager STD with resped to
its employees areferenceis therefore made to the chief exeautive officer (in phese 3). The dnief exeadtive officer’s
employees must then be sustituted by the quality asaurance alviser’ s employees.
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5.3.85 Head controller section

5.3.8.51 Head controller section : external behavior-STD, organizational view

The dass'hea controll er sedion’ has one operation relevant to this phase 3. Thisis‘hcs_enter_in_mis (x)'. This
operationisaso used in phese 1. The only differenceisin the cdler of the operation. In phese 1 the cdler is
‘hps_initiate_projed_form _(x)'. Here, in phese 3, the cdler is‘ pmm_request_approval_(x)’. The possble starting
sequenceof thisoperationis siown in the external STD. Because there is only one operation the starting sequenceis
simply asuccesson d ‘hcs_enter_in_mis _(x)’ operations.

’ HCS_ENTER_IN_MIS_(X)

figure 5.161 head controll er section : externa behavior STD, organizational view

5.3.8.52 Head controller section : external behavior STD, communicative view

In additionto the posshble starting sequence of the internal operations, the mmmunicéive view of the external behavior
STD shows also communication cetail s between external STD andthe cdled operation(s).

HSC_ENTER_
IN_MIS_(X)
STARTING_
HCS_ENTER_

IN_MIS _(X)

figure 5.162head controller section : external behavior STD, communicative view

The STD consists of aneutral state. When in this date the objed isrealy to hande a cdl to its operation. When the cdl
has been made, the objed can go to the ‘ starting’ -state. Here theinterna operationis garted. The cdler of the operation
does nat have to wait for the cdl eeto return someresult. As onastheinterna operationis garted, the manager can
transit badk to neutral.

5.3.8.53 Head controller section : internal behavior-STDs

For theinternal STD of the operation ‘hcs_enter_in_mis_(x)’ areferenceis made to the description d this STD during the
modeling of phase 1.

5.3.8.54 Head controller section : manager-STD

For the manager STD of the dass‘heal controller sedion’ areferenceis made to the description d this STD during the
modeling of phase 1. The only differenceisthat the operation‘ pmm_request_approval_(x)’ isthe cdler in this phase 3.
The names of the subprocesses and traps of this cdl er are the same & those used for the cdler in phese 1.

5.3.8.55 Head controller section : employee-STDs

The manager STD has 2 employeeSTDs. Thefirst employeeis‘hcs enter_in_mis_(x)'. This employeehas two
subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cadl er-cdl ee @nstruct. The secondemployeeis the
cdler ‘pmm _request_approva_(x)’. This ssamndemployeehas the subprocesses S3 and 4 andtraps T-3 and T-4
acording to the cdl er-cdlee onstruct.
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5.3.86 Account manager

5.3.8.61 Account manager : external behavior-STD, organizational view

The dass'acourt manager’ has one operation relevant to this phase 3. Thisis‘am_cu_sign_pc_(x)'. The possble starting
sequenceof thisoperationis siown in the external STD. Because there is only one operation the starting sequenceis
simply asuccesson d ‘am_cu_sign_pc _(X)’ operations.

’ AM_CU_SIGN_PC_(X)

figure 5.163acmunt manager : externa behavior STD, organizational view

5.3.8.62 Account manager : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

AM_CU_SIGN_
PC_(X)

STARTING_
AM_CU_SIGN_
PC_(X)

figure 5.164 head controller section : external behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the acournt manager waits until a cdl has been paced to its
operation‘am_cu_sign_pc_(x). If a cdl has been made, the manager STD can (and eventudly will ) transit to the state
‘starting_am_cu_sign_pc_(x)'. If the operation hes been started the manager can transit badk to the state neutral. The cdler
does nat have to wait for aresult from the cdleg but can procea right after the cdl i sadknowledged by the manager.

The cdler of the operation d this classcan be foundin the relevant import-export diagram. It isgiven in the ‘import_list’
attribute of the ‘uses association' .

5.3.8.63 Account manager : internal behavior-STDs

The acourt manager has 1 operation relevant for phase 3 : ‘am_cu_sign_pc (X)'. This operation hes the following
internal behavior STD.

TPM_ENTER_
AM_CU_SIGN_ ) SIGN_PC_( IN_PROJ_

X
PC_(X) PROJECT L CALL FILE_(X)

ASKED CU_SIGN_PC_(X) CONTRACT 'X'/' ADA_ARCHIVE_(X) TPM_ENTER_ ASKED

IN_PROJ_FILE_(X)

figure 5.165int-am_cu_sign_pc_(x) : internal behavior STD
The formal parameter of the operationisthe projed contrad (in dupicée) that the austomer hasto sign.

The acourn manager presents the two copies of the projed contrad (plus the gopended software development plan) to the
customer for his sgnature (cdl_cu_sign_pc_(x)). The austomer signs bath copies. He kegps one mpy for himself and
returns the other.

The returned (signed) copy is now dugicaed. For this copying the ‘acmurt manager’ uses the method*‘pmd_copy’ of the
class’ projed management document’. Thisis nat further detail ed, but shown here a an aggregate (higher level) state.
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The original isfiled by ‘archive/documentation administrator’ in the central archive (cdl_ada archive (x)). Thedudicae
isfiled by the technicd projed manager in the ‘projed file' of the projed (cdl_tpm_enter_in_proj_file (x)).

5.3.8.64 Account manager : manager-STD

The ommunicaion between the head controller’ s operations (cdl ees) and their cdl ersis managed by a manager STD.
The manager STD prescribesin its dates the subprocesses for its employees. The transitions of the manager STD are
labeled with a mmbination d traps. The entering of the trap(s) by the relevant employed(s) isa ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) has’have entered the trap(s), the transition can and will (eventualy) take place

TLF-1

TLF-2

figure 5.166 acmunt manager : manager STD

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the cmbination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
Thereisonly one cdler-cdlee ombination, the cdlee’am cu_sign_pc (x)' anditscdler ‘pmm request_approva_(x)’ of
the dass'projed meding minus'. The cdlingis modeled by the ‘ cdler does nat wait’ -variant of the cdler-cdlee
construct.

In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CCl-1 ={SL, S3}
TLF1 =T-1and T-3

In the state ‘ starting_am_cu_sign_pc_(x)’ the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={32, 4}
TLF2 =T-2and T-4

5.3.8.65 Account manager : employee-STDs

The manager STD has the foll owing 2 employeeSTDs. The first employeeis‘am_cu_sign_pc (x)'. This employeehas
two subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.

The secondemployeeisthe cdler ‘pmm request_approva_(x)’. This ssamndemployeehas the subprocesses S3 and $4
andtraps T-3 and T-4 acording to the cdl er-cdlee onstruct.
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5.3.87 Customer

5.3.8.71 Customer : external behavior-STD, organizational view

The dasscustomer has one operation relevant to this phase 3. Thisis‘cu_sign_pc _(x)'. The possble starting sequence of
thisoperationis $rown in the external STD. Becaiuse there is only one operation the starting sequenceis sSmply a

successon d ‘cu_sign_pc_(X)' operations.
’ CU_SIGN_PC_(X)

figure 5.167 customer : external behavior STD, organizational view

5.3.8.72 Customer : external behavior STD, communicative view

In additionto the posshble starting sequence of the internal operations, the mmmunicéive view of the external behavior
STD shows also communication cetail s between external STD andthe cdled operation(s).

CU_SIGN_PC_(X),

WAITING
CALLER
PROCEED

STARTING_
CU_SIGN_PC_(X)

figure 5.168 customer : external behavior STD, communicéive view

The STD consists of aneutral state. When in this date the objed isrealy to hande a cdl to its operation. When the cdl
has been made, the objed can go to the ‘ starting’ -state. Here theinterna operationis garted. The cdl er of the operation
has to wait for the cdl eeto return some result (in this case one signed copy of the projed contrad). When the STD natices
that the cdleeindeal has returned its result it can transit to the state ‘waiting cdler proceal’. Inthis datethe cdler is
alowed to proceal with its exeaution.

5.3.8.73 Customer : internal behavior-STDs

The operation‘cu_sign_pc _(X)' hasthe following interna behavior STD.

SIGN BOTH
COPIESOF THE
PROJECT
CONTRACT "X’

ACT_
CU_SIGN_PC_(X)

figure 5.169int-cu_sign_pc_(X) : interna behavior STD

With this operation the austomer signs bath copies of the projed contrad. For the adua signing the astomer usesthe
operation ‘pmd_sign’ of the dass'projed management document’. Thisisnot modeled in detail, but shown here asan
aggegate (high level) state.

The parameter ‘X’ contains the objed id-s of bath copies the projed contrad that have to be signed. Because the austomer
can sign projed contrads of more then ore projed in pardl e, the multipli city of concurrent exeauting STDsis zero o
more.
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5.3.8.74 Customer : manager-STD

The manager STD prescribesin its dates the subprocesses for its employees. The transiti ons of the manager STD are
labeled with a combination d traps. The entering of the trap(s) by the relevant employeg(s) is a ondtion for the
transition. |.e. the transition can nd take placeif the relevant employeds) has’have nat entered the trap(s). If the relevant
employeds) haghave entered the trap(s), the transition can and will (eventualy) take place

figure 5.170 customer : manager STD

Thereisonly one cdler-cdlee @mbination, the cdlee’cu_sign_pc (x)’ anditscdler ‘am_cu_sign_pc_(x)' of the dass
‘acournt manager’ . Because the cdler hasto wait for the result produced by the cdleg the cdl is modeled conform the
seamnd’ cdler waits -variant of the cdl er-cdlee onstruct.

The manager kegps tradk of which cdleeis darted for which cdler. Thisinfomationis cdled the ‘ cdl er-cdl e€ relation.
In the semndvariant of the cdl er waits-construct the manager can nd dedde by the trap-information doneif it hasto
make the transtion TLF1 or TLF3 (the trap-information is the same for bath transitions). The manager uses the cdl er-
cdleerdationto dstinguish between bah transitions.

In the state ‘ neutral’ the CC and the TLF for the transition leaving the state ae:

CC1-1 ={S1, S3}

TLF1 =T-1and (T-3 and nd(cdler-cdleerelation))

TLF-3 =T-1and (T-3 and (cdler-cdleerdation))

In the state * starting_cu_sign_pc_(x)' the CC and the TLF for the transition leaving the state ae:

CC1-2 ={S2, S3} (cdler hasto wait)
TLFR2 =T-2

In the state ‘waiting_cdler_proceal’ the CC andthe TLF for the transition leaving the state ae:
CC1-3 ={S1, 4} (cdler may proceed)
TLF4 =T-4

5.3.8.75 Customer : employee-STDs

The manager STD has the foll owing 2 employeeSTDs. The first employeeis‘cu_sign_pc_(x)'. This employeehas two
subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.

The seondemployeeisthe cdler ‘am_cu_sign_pc_(x)’. This mndemployeehas the subprocesses S3 and $4 and traps
T-3 and T-4 acwrding to the cdl er-cdlee onstruct.
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5.3.88 Archive/documentation administrator

5.3.8.81 Archive/documentation administrator : external behavior-STD, organizational view

The dass'acmourt manager adviser’ has one operation relevant to this phase 3. Thisis ‘ada_archive (x)'. The possble
starting sequence of this operationis sown in the external STD. Because thereis only one operation the starting sequence
is smply asuccesson d ‘ada_archive (x)' operations.

’ ADA_ARCHIVE_(X)

figure 5.17 1 archive/documentation administrator : external behavior STD, organizational view

5.3.8.82 Archive/documentation administrator : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

ADA_ARCHIVE_(X)
STARTING_

ADA_
ARCHIVE_(X)

figure 5.172archive/documentation administrator : external behavior STD, communicdive view

This externa behavior STD has two states. In the state neutral the alministrator waits until a cdl has been pacel to its
operation. If a cadl has been made, the manager STD can (and eventually will) transit to the starting state. If the operation
has been started the manager can transit badk to the state neutral. The cdler does not have to wait for aresult from the
cdleg but can proced right after the cdl i sadknowledged by the manager.

The cdler of the operation d this classcan be foundin the relevant import-export diagram. It isgiven in the ‘import_list’
attribute of the ‘uses association' .

5.3.8.83 Archive/documentation administrator : internal behavior-STDs

The achive/documentation administrator has 1 operation relevant for phase 3 : ‘ada_archive (x)'. This operation resthe
following internal behavior STD.

NON- ADA_
ADA ARCHIVE_(X)
ARCHIVE_(X) / ACT ASKED FILE

ADA_ARCHIVE_(X) F,\?E:('\:/IHEIF\\I/TE(S) X

figure 5.173int-ada_archive (x) : internal behavior STD

With this operation the achive/documentation administrator fil es the document(s) represented by the parameter ‘X’ in the
archive of the Wam BusinessUnit (WBU). The alministator can file more documentsin paral €. So the multi pli city of
concurrent STDsis zero o more.
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5.3.8.84 Archive/documentation administrator : manager-STD

The states and transitions of the manager STD corresponds with the states and transiti ons of the external STD,
communicative view.

TLF-1

TLF-2

figure 5.174 archive/documentation administrator : manager STD

Thereisonly one cdler-cdlee ombination, the cdlee’ada archive (x)’ anditscdler ‘am_cu_sign_pc_(x)’ of the dass
‘acourt manager’. The cdlingismodeled by the ‘ cdler does nat wait’ -variant of the cdl er-cdlee onstruct.

In the state ‘ neutrd’ CC (cdl er-cdlee ombination) and the TLF (transition logicd formula) for the transition leaving the
state ae:

CCl-1 ={SL, S3}
TLF1 =T-1and T-3

In the state ‘ starting_ada_archive_(x)’ the CC andthe TLF for the transition leaving the state ae:
CCl1-2 ={32, 4}
TLF2 =T-2and T-4

5.3.8.85 Archive/documentation administrator : employee-STDs

The manager STD has the foll owing 2 employeeSTDs. The first employeeis ‘ada_archive (x)'. This employeehas two
subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.

The secondemployeeisthe cdler ‘am_cu_sign_pc_(x)’. This smndemployeehas the subprocesses S3 and 4 and traps
T-3 and T-4 acwrding to the cdl er-cdlee onstruct.



Software Process Modeling page : 241
in SOCCA version : 0.10

5.3.89 Technical_Project_Manager

5.3.8.91 Technical_Project_Manager : external behavior-STD, organizational view

The dass‘technicd projed manager’ has one operation relevant to this phase 3. Thisis‘tpm_enter_in_proj_file (x)’. The
posshle starting sequence of this operationis siown in the externa STD. Because thereis only one operation the starting
sequenceis smply asuccesson d ‘tpm_enter_in_proj_file (x)' operations.

’ TPM_ENTER_IN_PROJ_FILE_(X)

figure 5.175technicd project manager : externa behavior STD, organizational view

5.3.8.92 Technical_Project_Manager : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

TPM_ENTER_IN_
PROJ_FILE_(X)

DIsC_
STARTING_
TPM_ENTER_IN
PROJ_FILE_(X)

figure 5.176technicd project manager : externa behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the technicd projed manager waits until a cdl has been
placed to its operation. If a cdl has been made, the manager STD can (and eventually will ) transit to the starting state. The
starting state is a so-cdled ‘ discriminator’ -state. Here the manager deddes which cdler has madethe cdl. The two
posshle cdlersare ‘pmm _request_approva_(x)' and ‘am_cu_sign_pc _(x)'. After the operation hes been started the
manager can transit bad to the state neutral. Neither of the two possble cdl ers have to wait for aresult from the cdleg
but can proced right after the cdl i sadknowledged by the manager.

5.3.8.93 Technical_Project_Manager : internal behavior-STDs

Thetechnicd projed manager has 1 operation relevant for phase 3 : *tpm_enter_in_proj_file (x)'. This operation resthe
following internal behavior STD.
NON-

TPM_ENTER_IN
PROJ_FILE_(X)

TPM_ENTER_IN
_PROJ_FILE_(X)
ASKED

ENTER
DOCUMENT(S) ‘X’
IN PROJECT FILE

ACT_
TPM_ENTER_IN_
PROJ_FILE_(X)

figure 5.177int-tpm_enter_in_proj_file (x) : internal behavior STD

With this operation the technicd projed manager (tpm) enters the document(s) represented by the parameter ‘X’ in the
appropriate projed file. The tpm can file more documents at the same time. So the multi pli city of concurrent STDsis zero
or more.
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5.3.8.94 Technical_Project_Manager : manager-STD

The states and transitions of the manager STD corresponds with the states and transiti ons of the external STD,
communicative view.

TLF-1

TLF-2

figure 5.178technicd project manager : manager STD

Thereisonly one cdler-cdlee ombination: the cdlee‘tpm_enter_in_proj_file (x)' anditstwo cdlerspmm _request_
approva_(x)’ and‘am_cu_sign_pc_(x)'. The cdling is modeled by the ‘ cdl er does not wait’ -variant of the cdler-cdlee
construct.

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx stands for ‘ Traps Logicd Formula and describes the combination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
The‘or’-condtionsin the CCsand TLFs are caised by the discriminator-state. The transition to the discriminator state
takes placewhen either T-3 o T-5 has been entered. In the state is dedded which cdler has placed the cdl. l.e. it is
dedded if T-3 o T-5 was entered. Accordingly either { S2, $4, S5} or {S2, S3, S6} is prescribed in the discriminator state.
In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CCl-1 ={Sl, S3, S5}
TLF1 =T-1and (T-3 or T-5)

Inthe state ‘ disc_starting_tpm_enter_in_proj_file (x)’ the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={S2, 4, S5} or

{S2, 3, S6}
TLF-2 =T-2and(T-4 or T-6)

5.3.8.95 Technical_Project_Manager : employee-STDs

The manager STD has 3 employeeSTDs. Thefirst employeeis‘tpm_enter_in_proj_file (x)'. This employeehas two
subprocesses S1 and S1 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.

The secndemployeeisthe cdler ‘pmm request_approval_(x)’. This ndemployeehas the subprocesses S3 and 4
andtraps T-3 and T-4 acording to the cdl er-cdlee onstruct.

The third employeeisthe cdler ‘am_cu_sign_pc_(x)’. Thisthird employeehas the subprocesses S5 and S6 and traps T-5
and T-6 acaording to the cdl er-cdlee onstruct.
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5. Key Process Area ‘Software Project Planning’
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5.39 State Transition Diagrams - Phase 4

Phase 4, ‘resource dl ocaion', of the processfragment * writi ng projed management documents’ (partly) models the
behavior of thefollowing classes:

- head personrel sedion

- head computer suppat sedion
- terms of reference document

- projed form

- internal memorandum

- technicd projed manager

- head production sedion

- enginee

- head controller sedion
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5.3.91 Head personnel section

5.3.9.11 Head personnel section : external behavior-STD, organizational view

The dass'heal personrel sedion’ has one operation relevant for this phase 4. Thisisthe aitonamous operation
‘hps_allocae _resource. Thisoperationisnot cdled by any outside cdler, but is autonamoudly started by an oljead of the
class The possble starting sequence of thisoperationis $iown in the external STD. Because thereis only one operation
the starting sequenceis smply asuccesson d ‘hps_allocae resource operations.

’ HPS_ALL OCATE_RESOURCE

figure 5.179head personnel section : external behavior STD, organizational view

5.3.9.12 Head personnel section : external behavior STD, communicative view

In additionto the possble starting sequence of theinternal operations, the mommunicative view of the external behavior
STD shows also communicaion cktail s between external STD andthe cdled operation(s).

HPS ALL OCATE_
RESOURCE

STARTING_

HPS_ALL OCATE]
_RESOURCE

figure 5.180head personnel section : external behavior STD, communicative view
The hea of the personrel sedion exihibits autonamous behavior by starting the operation without it being cdled from
ancther objed. It can dothisin its gate ‘neutral’ . When the objed deddes to exeaute theinterna operation, it transits to

the ‘starting’ -state. Here theinterna operationis garted. The objed then transits badk to the neutral state. It isthen ready
to again start (another instance of) the internal operation.

5.3.9.13 Head personnel section : internal behavior-STDs

The operation ‘hps_allocae _resource has the foll owing interna behavior STD.

UPDATE
PROJECT
FORM

HPRS_
INFORM_(X)
ASKED

NON-
HPS ALLOCATE]
_RESOURCE

WRITE
INTERNAL
MEMO

HPS_ALLOCATE!
_RESOURCE
ASKED

SIM_CALL_
HPRS_
INFORM_(TOR)

ACT-
HPS ALLOCATE )
RESOURCE

CALL _
TPM_
INFORM_(TOR)

ENG_
INFORM_(TOR)
ASKED

TPM_
INFORM_(X)
ASKED

CALL _
ENG_
INFORM_(TOR)

figure 5.181int-hps_allocate resource: interna behavior STD

First the “head o the personrel sedion’ (hps) writes a‘terms of reference -document (tor-document). For the adual
writing the hps uses the operation ‘tor_write (x)' of the dass'terms of reference -document. Thisis not modeled in detall,
but shown here & an aggregate (high level) state.
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Then the hps updates the projed form with the information onall ocated personrel. For the adual updating the hps uses
the operation‘ pf_updhite (x)’ of the dass'projed form’. Thisisnat modeled in detail, but shown here & an aggregate
(high level) state.

Then the hps writes an memorandum as a @vering letter for the tor-document. For the adua writing the hps uses the

operation ‘im_write_(x)' of the dass'internal memorandum’. Thisisnot modeled in detail, but shown here & an

aggregate (high leve) state.

Next the hpsinformsthe technical project manager (call_tpm_inform_(tor)), his head production section, the engineer
involved (call_eng_inform_(tor)), and his head production section, of the allocation of the engineer to the project.
Both heads production section are informed by a simultaneous call (sim_call_hprs_inform(tor)). If the engineer and
the technical project manager have the same section head, the simultaneous call becomes a single call.

Next the upcated projed form is given to the head o the @ntroller sedion (hcs). The cntroller secionwill enter the data

onthe form in the Management Information System (M1S) of the Wam BusinessUnit (WBU). The hps uses the operation

‘hes_enter_in_mis (x)’ of the dass‘ heal controller sedion’ to present the updated projed form to the hes. Thisis not
modeled in detail, but shown here & an aggregate (high level) state.

5.3.9.14 Head personnel section : manager-STD

The states and transitions of the manager STD corresponds with the states and transiti ons of the external STD,
communicative view.

TLF-1

TLF-2

figure 5.182head personnel section : manager STD

The natation CCx in the STD stands for ‘ Call er(s)-Callee andisthe set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the eombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

The cdl er-cdlee ombinationfor ‘hps_dlocae resource consist only of the prescribed subprocesses of the cdlee hps_
dlocae resource€. Thisisbecause ‘hps alocae resource isan autonamous operation.

In the state * neutra’ the CC andthe TLF for the transition leaving the state ae:

CC1-1 ={Ss1}
TLF1 =T-1 (corresponds with ‘hps_dllocae resource transitionin extern STD)

In the state ‘ starting_hps_all ocate_resource the CC and the TLF for the transition leaving the state ae:
CC1-2 ={s2}
TLFR2 =T-2

5.3.9.15 Head personnel section : employee-STDs

The manager STD has 1 employeeSTD. Thisisthe aitonamous operation ‘hps_all ocae resource . Thisemployeehas
two subprocesses S1 and S2 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.



Software Process Modeling page : 24¢€
in SOCCA version : 0.10

5.3.92 Head computer support section

5.3.9.21 Head computer support section : external behavior-STD, organizational view

The dass'head computer suppat sedion’ has one operation relevant for this phase 4. Thisis the aitonamous operation
‘hess dlocae resource . Thisoperationisnot cdled by any outside cdl er, but autonamoudly started by an oljed of the
class The possble starting sequence of thisoperationis srown in the external STD. Because thereis only one operation
the starting sequenceis smply asuccesson d ‘ hcss alocae resource operations.

H ’ HCSS ALL OCATE_RESOURCE

figure 5.183head computer support section : external behavior STD, organizational view

5.3.9.22 Head computer support section : external behavior STD, communicative view

In additionto the possble starting sequence of theinternal operations, the mmmunicative view of the external behavior
STD shows also communicaion cktail s between external STD andthe cdled operation(s).

HCSS ALL OCATE_

RESOURCE STARTING_

HCss.

ALL OCATE_
RESOURCE

figure 5.184 head computer support section : external behavior STD, communicative view
The hea of the mmputer suppat sedion exihibits autonamous behavior by starting the operation without it being cdl ed
from another objed. It can dothisin its gate ‘ neutral’. When the objed deddes to exeaute the internal operation, it transits

to the ‘ starting’ -state. Here the internal operationis garted. The objed then transits badk to the neutral state. It isthen
ready to again start (ancther instance of) theinterna operation.

5.3.9.23 Head computer support section : internal behavior-STDs

The operation ‘ hcss dlocae resource has the following internal behavior STD.

®
NON-HCSS_
ALL OCATE_
RESOURCE

HCSS_
ALL OCATE_
RESOURCE
ASKED

TPM_
INFORM_(X)
ASKED

WRITE
INTERNAL
MEMO

ACT-
HCSS ALL OCATE \
RESOURCE

CALL _
TPM_
INFORM_(IM)

CALL _
HPRS_
INFORM_(IM)

figure 5.185int-hcss alocae resource: interna behavior STD

First the “head dof the aomputer suppat sedion’ (hcsg writes an internal memorandum, describing the dl ocdion o
computer sedionpersonrel to a projed. For the ad¢ual writi ng the hcssuses the operation ‘im_write_(x)’ of the dass
‘internal memorandum’. Thisisnot modeled in detail, but shown here & an aggregate (high level) state.

Next the hcssinforms the technical project manager (call_tpm_inform_(im)) and his head production section
(call_hprs_inform(im)) of this allocation by communicating the internal memo to them.
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5.3.9.24 Head computer support section : manager-STD

The states and transitions of the manager STD corresponds with the states and transiti ons of the external STD,
communicative view.

TLF-1

TLF-2

figure 5.186 head computer section section : manager STD

The cdl er-cdlee ombinationfor ‘hcss al ocate resource consist only of the prescribed subprocesss of the cdlee
‘hess dlocae resource . Thisisbecaise ‘hess allocae resource is an autonamous operation.

In the state ‘ neutrd’ the CC (cdl er-cdlee ombination) andthe TLF (trapslogicd formula) for the transition leaving the
state ae:

CC1-1 ={s1}
TLF1 =T-1 (corresponds with ‘hess allocae_resource transitionin extern STD)

In the state * starting_hcss allocae resource the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={S2}
TLFR2 =T-2

5.3.9.25 Head computer support section : employee-STDs

The manager STD has 1 employeeSTD. Thisisthe aitonamous operation ‘ hess al ocate resource . This employeehas
two subprocesses S1 and S2 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.
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5.3.93 Terms of Reference-document

5.3.9.31 Terms of Reference-document : external behavior-STD, organizational view

The dass'terms of reference-document’ has one operation relevant for this phase 4. Thisisthe operation ‘tor_write_(x)’.
The possble starting sequenceof this operationis $own in the external STD. Because there is only one operation the
starting sequenceis smply asuccesson d ‘tor_write (x)' operations.

H ’ TOR_WRITE_(X)

figure 5.187 terms of reference-document : external behavior STD, organizational view

5.3.9.32 Terms of Reference-document : external behavior STD, communicative view

Because the cdling of this operationis not modeled in detail in the cdler STD, hps_allocae_resource, the organizaional
view of the external STD isalso nd detail ed into the ommunicative view.

5.3.9.33 Terms of Reference-document : internal behavior-STDs

The operation ‘tor_write (x) has the following internal behavior STD.

TOR_WRITE_(X)
ASKED

TOR WRITE_(X) o
TOR_WRITE_(X)

UPDATE
CONTENT-
ATTRIBUTE
WITH ‘X’

figure 5.188int-tor_write (x) : interna behavior STD

The operation updies the antent attribute of the *terms of reference -document objea with the adual value of the
parameter ‘x’.

The multi pli city of concurrent exeauting STD instancesiszero o 1. Thisisindicaed by the halow circleinside thefirst
state of the STD. This sridlizes the ‘writes' in the tor-document. |.e. the ‘writes' can nd happenin parallel, but only
sequential.

5.3.9.34 Terms of Reference-document : manager-STD

Because the cdling of this operationis not modeled in detail in the cdler STD, hps_allocae resource the manager STD
controlli ng this cdl er-cdlee @mbinationisaso nad modeled.

5.3.9.35 Terms of Reference-document : employee-STDs

Because the cdli ng of this operationis not modeled in detail in the cdler STD, hps_all ocae _resource, the enployees
(cdler-cédl ee mmbination) and the prescribed traps and subprocesses are dso nd modeled.
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5.3.94 Project form

5.3.9.41 Project form : external behavior-STD, organizational view
The dass'projed form’ has one operation relevant for this phase 4. Thisisthe operation‘pf_update (x)’. The passble

starting sequence of this operationis sown in the external STD. Because thereis only one operation the starting sequence
is smply asuccesson d ‘pf_update (x)’' operations.
’ PF_UPDATE_(X)

figure 5.189 project form : externa behavior STD, organizational view

5.3.9.42 Project form : external behavior STD, communicative view

Because the cdling of this operationis nat modeled in detail in the cdler STD, hps_allocae _resource, the organizational
view of the external STD isalso nd detail ed into the ommunicative view.

5.3.9.43 Project form : internal behavior-STDs

The operation‘ pf_updite (x)’ has the foll owing internal behavior STD.

PF_UPDATE_(X)
ASKED

NON-
PF_UPDATE_(X)

UPDATE
CONTENT-
ATTRIBUTE
WITH ‘X’

ACT_
PF_UPDATE_(X)

figure 5.190int-pf_update (x) : internal behavior STD
The operation updites the ntent attribute of the ‘ projed form’ objed with the acua value of the parameter ‘x’.
The multi pli city of concurrent exeauting STD instancesis zero o 1. Thisisindicaed by the hdllow circleinside the first

state of the STD. This sridizesthe ‘updates’ in the projed form. |.e. the ‘updates’ can na happen in parall €, but only
sequential.

5.3.9.44 Project form : manager-STD

Because the cdli ng of this operationis not modeled in detail in the cdler STD, hps_dll ocae _resource, the manager STD
controlli ng this cdl er-cdlee @mbinationisaso nad modeled.

5.3.9.45 Project form : employee-STDs

Because the cdling of this operationis not modeled in detail in the cdler STD, hps_allocae resource, the enployees
(cdler-cdl ee @mbination) and the prescribed traps and subprocesses are dso nd modeled.
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5.3.95 Internal memorandum

5.3.9.51 Internal memorandum : external behavior-STD, organizational view

The dass‘internad memorandum’ has one operation relevant for this phase 4. Thisis the operation ‘im_write_(x)’. The
posshle starting sequence of this operationis sown in the externa STD. Because thereis only one operation the starting
sequenceis smply asuccesson d ‘im_write (x)' operations.

’ IM_WRITE_(X)

figure 5.191internal memorandum : external behavior STD, organizationa view

5.3.9.52 Internal memorandum : external behavior STD, communicative view

Because the cdling of this operationis not modeled in detail in the STD of the cdlers, hps_alocae resource and hcss
dlocae_resource, the organizational view of the external STD isalso nd detail ed into the ommunicaive view.

5.3.9.53 Internal memorandum : internal behavior-STDs

The operation ‘im_write (x)’ hasthe foll owing internal behavior STD.

IM_WRITE_(X)
ASKED

IM_WRITE_(x) [,
IM_WRITE_(X)

UPDATE
CONTENT-
ATTRIBUTE
WITH ‘X’

figure 5.192int-im_write _(x) : internal behavior STD

The operation updies the antent attribute of the *internal memorandum’ objed with the adual value of the parameter

[}

X
The multi pli city of concurrent exeauting STD instancesiszero o 1. Thisisindicaed by the halow circleinside thefirst

state of the STD. This sridlizesthe ‘writes' in theinternal memo. |.e. the ‘writes' can nd happen in paral e, but only
sequential.

5.3.9.54 Internal memorandum : manager-STD

Because the cdli ng of this operationis not modeled in detail in the cdler STDs, hps_all ocate_resource and hcss
_dlocae_resource the manager STD cortrolli ng this cdl er-cdlee @mbinationisaso nd modeled. N.B. the starting state
of thismanager STD isa‘discriminator’ state. In thisway the STD can distinguish between the two cdlers.

5.3.9.55 Internal memorandum : employee-STDs

Because the cdling of this operationis not modeled in detail in the cdler STDs, the enployees (cdler-cdlee
combinations) and the prescribed traps and subprocesses are dso nd modeled.
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5.3.96 Technical_Project_Manager

5.3.9.61 Technical_Project_Manager : external behavior-STD, organizational view

The dass‘technicd projed manager’ has one operation relevant for this phase 4. Thisis ‘tpm_inform_(x)’. The passble
starting sequence of this operationis sown in the external STD. Because thereis only one operation the starting sequence

is smply asuccesson d ‘tpm_inform_(x)’ operations.
’ TPM_INFORM _(X)

figure 5.193technicd project manager : externa behavior STD, organizational view

5.3.9.62 Technical_Project_Manager : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

TPM_INFORM_(X) /"1

STARTING_
TPM_
INFORM_(X)

figure 5.194technicd project manager : externa behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the technicd projed manager waits until a cdl has been
placed to its operation. If a cdl has been made, the manager STD can (and eventually will ) transit to the starting state. The
starting state is a so-cdled ‘ discriminator’ -state. Here the manager deddes which cdler has madethe cdl. The two
posshle cdlersare ‘hps_dlocae resource and‘hess alocae resource . After the operation hes been started the manager
can trangit badk to the neutral state. Neither of the two passble cdlers have to wait for aresult from the cdlee but can
procea right after the cdl i sadknowledged by the manager.

5.3.9.63 Technical_Project_Manager : internal behavior-STDs

Thetedhnicd projed manager has 1 operation relevant for phase 4 : *tpm_inform_(x)’. This operation has the foll owing

/

internal behavior STD.

]
NON- TPM_
TPM_ INFORM_(X)
INFORM_(X) | ACT ASKED TAKE NOTICE

TPM_INFORM_(X) OF
INFORMATION ‘X’

figure 5.195int-tpm_inform_(x) : internal behavior STD

With this operation the technicd projed manager (tpm) isinformed o the information represented by the parameter ‘x’.
The tpm can absorb more pieces of information at the same time. So the multi pli city of concurrent STDsis zero or more.
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5.3.9.64 Technical_Project_Manager : manager-STD

The states and transitions of the manager STD corresponds with the states and transiti ons of the external STD,
communicative view.

TLF-1

TLF-2

figure 5.196technicd project manager : manager STD

Thereisonly one cdler-cdlee ombination: the cdlee‘tpm_inform_(x)’ anditstwo cdlers‘hps_allocae resource and
‘hess dlocae resource . The cdlingismodeled by the ‘ cdl er does nat wait’ -variant of the cdl er-cdlee onstruct.

The notation CCx in the STD stands for ‘ Call er(s)-Callee andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the aombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
The‘or’-condtionsin the CCsand TLFs are caised by the discriminator-state. The transition to the discriminator state
takes placewhen either T-3 or T-5 has been entered. In the state is dedded which cdler hasplacel the cdl. l.e. it is
dedded if T-3 or T-5 was entered. Accordingly either { S2, $4, S5} or { S2, S3, S6} is prescribed in the discriminator state.
In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CCl1-1 ={SL, S3, S5}
TLF1 =T-1and (T-3 or T-5)

In the state *disc_starting_tpm_inform_(x)’' the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={S2, 4, S5} or

{S2, 3, S6}
TLF-2 = T-2and (T-4 or T-6)

5.3.9.65 Technical_Project_Manager : employee-STDs

The manager STD has 3 employeeSTDs. Thefirst employeeis‘tpm_inform_(x)'. This employeehas two subprocesses S1
and S2 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.

The secondemployeeisthe cdler ‘hps adlocae resource. This ondemployeehas the subprocesses S3 and 4 and
traps T-3 and T-4 acaording to the cdl er-cdl ee onstruct.

The third employeeisthe cdler ‘hess alocate _resource This third employeehas the subprocesses S5 and S6 and traps T-
5 and T-6 acording to the cdl er-cdl ee onstruct.
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5.3.97 Head production section

5.3.9.71 Head production section : external behavior-STD, organizational view

The dass'hea production sedion’ has one operation relevant for this phase 4. Thisis‘hprs_inform_(x)’. The possble
starting sequence of this operationis sown in the external STD. Because thereis only one operation the starting sequence
is smply asuccesson d ‘hprs_inform_(x)’ operations.

’ HPRS INFORM_(X)

figure 5.197head production section : externa behavior STD, organizational view

5.3.9.72 Head production section : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

HPRS_INFORM_(X) /"1 sc

STARTING_
HPRS_
INFORM_(X)

figure 5.198head production section : external behavior STD, communicédive view

This externa behavior STD has two states. In the state neutral the head of the production sedionwaits until a cdl has been
placed to its operation. If a cdl has been made, the manager STD can (and eventually will ) transit to the starting state. The
starting state is a so-cdled ‘ discriminator’ -state. Here the manager deddes which cdler has madethe cdl. The two
posshle cdlersare ‘hps_dlocae resource and‘hess alocae resource . After the operation hes been started the manager
can trangit badk to the neutral state. Neither of the two passble cdlers have to wait for aresult from the cdlee but can
procea right after the cdl i sadknowledged by the manager.

5.3.9.73 Head production section : internal behavior-STDs

The head production sedion hes 1 operation relevant for phase 4 : “hprs_inform_(x)'. This operation hes the foll owing

/

internal behavior STD.

]
NON- HPRS_
HPRS_ INFORM_(X)
INFORM_(X) ~ ASKED TAKE NOTICE
HPRS_INFORM_(X OF
INFORMATION ‘X’

figure 5.199int-hprs_inform_(x) : internal behavior STD

With this operation the head production sedion (hprs) is given the information represented by the parameter ‘x’. The hprs
can absorb more pieces of information at the same time. So the multi pli city of concurrent STDsis zero o more.
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5.3.9.74 Head production section : manager-STD

The states and transitions of the manager STD corresponds with the states and transiti ons of the external STD,
communicative view.

TLF-1

TLF-2

figure 5.200head production section : manager STD

Thereisonly one cdler-cdlee ombination: the cdlee‘hprs_inform_(x)' anditstwo cdlers‘hps_alocae resource and
‘hess dlocae resource . The cdlingismodeled by the ‘ cdl er does nat wait’ -variant of the cdl er-cdlee onstruct.

The notation CCx in the STD stands for ‘ Call er(s)-Callee andisthe set of subprocesses prescribed for a cetain caler-
cdlee ombination. The notation TLFx standsfor * Traps Logicd Formula and describes the eombination d traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.
The‘or’-condtionsin the CCsand TLFs are caised by the discriminator-state. The transition to the discriminator state
takes placewhen either T-3 or T-5 has been entered. In the state is dedded which cdler hasplacal the cdl. l.e. it is
dedded if T-3 or T-5 was entered. Accordingly either { S2, $4, S5} or { S2, S3, S6} is prescribed in the discriminator state.
In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CCl1-1 ={SL, S3, S5}
TLF1 =T-1and (T-3 or T-5)

Inthe state ‘disc_starting_hprs_inform_(x)’ the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={S2, 4, S5} or

{S2, 3, S6}
TLF-2 = T-2and (T-4 or T-6)

5.3.9.75 Head production section : employee-STDs

The manager STD has 3 employeeSTDs. Thefirst employeeis‘hprs_inform_(x)’. This employeehas two subprocesses
S1 and S2 and two traps T-1 and T-2 acwrding to the cdl er-cdlee onstruct.

The secondemployeeisthe cdler ‘hps dlocae resource. This oondemployeehas the subprocesses S3 and 4 and
traps T-3 and T-4 acaording to the cdl er-cdl ee onstruct.

The third employeeisthe cdler ‘hcss alocae resource Thisthird employeehas the subprocesses S5 and S6 and traps T-
5 and T-6 acording to the cdl er-cdl ee onstruct.
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5.3.98 Engineer

5.3.9.81 Engineer : external behavior-STD, organizational view

The dass'engineg’ has one operation relevant for this phase 4. Thisis ‘eng_inform_(x)’. The possble starting sequence
of thisoperationis $1own in the external STD. Because thereis only one operation the starting sequenceis smply a

successon d ‘eng_inform_(x)’ operations.
’ ENG_INFORM_(X)

figure 5.201enginee : external behavior STD, organizationa view

5.3.9.82 Engineer : external behavior-STD, communicative view

The communicaive view of the external behavior STD shows the mmmunication ctail s between the external STD and
the cdled operation(s).

STARTING_

ENG_
INFORM_(X)

figure 5.202enginee : external behavior STD, communicative view

This externa behavior STD has two states. In the state neutral the enginee waitsuntil a cdl hasbeen pacal toits
operation. If a cadl has been made, the manager STD can (and eventualy will ) transit to the starting state. After the
operation hes been started the manager can transit bad to the neutral state. The cdl er does not have to wait for aresult
from the cdleg but can procee right after the cdl i sadknowledged by the manager.

5.3.9.83 Engineer : internal behavior-STDs

The enginea has 1 operation relevant for phase 4 : “‘eng_inform_(x)’. This operation hes the foll owing internal behavior

/

STD.

]
NON- ENG_
ENG_ INFORM_(X)
INFORM_(X) | ACT ASKED TAKE NOTICE

ENG_INFORM_(X) OF
INFORMATION ‘X’

figure 5.203int-eng_inform_(x) : internal behavior STD

With this operation the enginee (eng) is given the information represented by the parameter ‘X’ . The enginee can absorb
more pieces of information at the same time. So the multi plicity of concurrent STDsiszero or more.
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5.3.9.84 Engineer : manager-STD

The states and transitions of the manager STD corresponds with the states and transiti ons of the external STD,
communicative view.

TLF-1

TLF-2

figure 5.204 enginee : manager STD

Thereisonly one cdler-cdlee @mbination: the cdlee‘eng_inform_(x)' anditscdler ‘hps_alocae _resource. The
cdlingismodeled by the * cdler does not wait” -variant of the cdl er-cdlee onstruct.

The notation CCx in the STD stands for ‘ Call er(s)-Calle€ andis the set of subprocesses prescribed for a cetain caler-
cdlee ombination. The natation TLFx standsfor ‘ Traps Logicd Formula and describes the combination o traps that
enables the transition. The numbering of the subprocesses and traps corresponds to the one used in the next paragraph.

In the state ‘ neutrd’ CC and the TLF for the transition leaving the state ae:

CCl-1 ={SL, S3}
TLF1 =T-1and T-3

In the state ‘ starting_eng_inform_(x)’ the CC and the TLF for the transition leaving the state ae:
CCl1-2 ={32, 4}
TLF2 =T-2and T-4

5.3.9.85 Engineer : employee-STDs

The manager STD has 2 employeeSTDs. Thefirst employeeis‘eng_inform_(x)’. This employeehas two subprocesses S1
and S2 and two traps T-1 and T-2 acording to the cdl er-cdl ee onstruct.

The secondemployeeisthe cdler ‘hps alocae resource. This oondemployeehas the subprocesses S3 and 4 and
traps T-3 and T-4 acaording to the cdl er-cdl ee onstruct.
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5.3.99 Head controller section

5.3.9.91 Head controller section : external behavior-STD, organizational view

The dass'hea controll er sedion’ has one operation relevant for this phase 4. Thisis‘hcs_enter_in_mis (x)'. This
operationisaso used in phese 1. The only differenceisin the cdler of the operation. In phese 1 the cdler is
‘hps_initiate_projed_form_(x)'. Here, in phese 4, the cdler is‘hps_allocae _resource . The possble starting sequence of
thisoperationis $rown in the external STD. Becaiuse there is only one operation the starting sequenceis sSmply a

successon d ‘hes_enter_in_mis (x)' operations.
’ HCS_ENTER_IN_MIS_(X)

figure 5.205head controll er section : externa behavior STD, organizational view

5.3.9.92 Head controller section : external behavior STD, communicative view

In additionto the posshble starting sequence of the internal operations, the mmmunicéive view of the external behavior
STD shows also communication cetail s between external STD andthe cdled operation(s).

HSC_ENTER_
IN_MIS_(X)
STARTING_
HCS_ENTER_

IN_MIS _(X)

figure 5.206 head controller section : external behavior STD, communicative view

The STD consists of aneutral state. When in this date the objed isrealy to hande a cdl to its operation. When the cdl
has been made, the objed can go to the ‘ starting’ -state. Here theinterna operationis garted. The cdler of the operation
does nat have to wait for the cdl eeto return someresult. As onastheinterna operationis garted, the manager can
transit badk to neutral.

5.3.9.93 Head controller section : internal behavior-STDs

For theinternal STD of the operation ‘hcs_enter_in_mis_(x)’ areferenceis made to the description d this STD during the
modeling of phase 1.

5.3.9.94 Head controller section : manager-STD

For the manager STD of the dass‘heal controller sedion’ areferenceis made to the description d this STD during the
modeling of phase 1. The only differenceisthat the operation‘ hps_alocate resource isthe cdler inthisphase 4. The
names of the subprocesses and traps of this cdl er are the same as thase used for the cdler in phese 1.

5.3.9.95 Head controller section : employee-STDs

The manager STD has 2 employeeSTDs. Thefirst employeeis‘hcs enter_in_mis_(x)'. This employeehas two
subprocesses S1 and S2 and two traps T-1 and T-2 acording to the cdl er-cdl ee @nstruct. The secondemployeeis the
cdler ‘hps_dlocae resource. This ondemployeehas the subprocesses S3 and $4 and traps T-3 and T-4 ac®rding to
the cdler-cdlee onstruct.
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6. Integration of process fragment ‘writing project management documents’

6.1 Introduction

To look into the question of the ‘scaleability’ of SOCCA (i.e can a larger SOCCA model be constructed from separate
smaller sub-models), the modeling bé processfragment * writi ng projed management documents' is done by splitting

the process fragment into four smaller process fragments (phases). These four phases are modeled indepently of each
other.Thefour phasesare: ‘ phase 1, reagnizing customer reguirements’, ‘ phase 2, writing and consultation’, ‘ phase 3,

approva’ and‘phase 4, resource dlocaion'. The sub-models of these four phases are described in chapter 5.

In this chapter 6 the integration of the four sub-models of ‘phase 1’, ‘phase 2’, ‘phase 3’ and ‘phase 4’ into one
SOCCA model of the process fragment ‘writing project management documents’ is performed.

In paragraph 62 the genera principlesinvolved in the integration will be discussed, asthey apply to theintegration d the
processfragment ‘writing project management documents’

The SOCCA model of the integrated process fragment ‘writing project management documents’ is described in
paragraph 6.3. Paragraph 6.3.1 describes the ‘class diagrams’ of the model, as they apply to the integration. Paragraph
6.3.2 describes the ‘state transition diagrams’ of the model, as they apply to the integration.

Paragraph 63 also contains an explanation d how theintegrated processfragment ‘writing project management
documents’ executes. Also is explained in paragraph 6.3 how multiple instances of the process fragment can execute
concurrently.

6.2 General principles

In this paragraph the general principlesinvolved in the integration will be discussed, as they apply to theintegration o the
processfragment ‘writing project management documents’

Theintention d the integration processis nat to influence the models of the four phases. That is to say to make the
modeling of the anstituent small er processfragmentsindependent of their integration. This all ows for a separate
modeling of the sub-models (by separate enginees) in abig projed. It aso fadlit ates the update of the total model if there
are ay changes required during the life time of the model. Thisis acrding to the acceted software engineeing
principle of low cougding between software modues. Still some dhanges to the sub-models may be necessary. The
posshble reasons for these changes are described in the next subparagraph.

Theintegration d SOCCA behavior sub-modelsinto ore bigger model, takes placein 4 steps (analogous to the 4 steps
that are used in database view (schema) integration [ELM]) :

- identifying correspondences and confli cts between the sub-models

- modifying the sub-models to conform with ead ather (resolving the cnflicts)

- merging the sub-models. Thisincludes the modeling of the sequential dependencies between the sub-models.
- restructuring of the resulting model (optimizing)

corfli cts between sub-models

Two kinds of conflicts are passble. These ae ‘type' -conflicts and * name’ -conflicts.

a. type onflict

With this type of conflict some mncept is modeled in ore sub-model by a dass Thisresultsin behavior STDsfor this
class In another sub-model this same @ncept may be modeled by an attribute (of some other clasg. When thisisthe case,

one of the sub-models has to be reemodeled before ay integration can take place

In the sub-models of the four phases of the processfragment ‘writi ng projed managment documents’ no ‘ type’' -corfflicts
exist.

b. name onflict
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When dff erent sub-models use diff erent names for two identicd internal STDs (synoryms), one of theseinternal STD’s
must be renamed. When dff erent sub-models use the same name for two dff erent internal STDs (homonyms), one of
theseinternal STDs must be renamed. Subprocessnames (e.g. S1) and trap names (e.g. T-1) used in the sub-models are
abbreviations. The full name includes aqualifier as to the manager STD which prescribesthem (as well asthe dassname
and operation-name in which the subprocesses and traps appea using the ‘ dat’ -natation). E.g. the full name of subprocess
S3 o the operation ‘ cu_request_propasal’ of the dass' customer’ asmodeled in phese 1, paragraph ‘ requirements
document : employeeSTDs , is ‘requirements_document.cu_request_propasal.S3_with_resped_
to_requirements_document’. So these names are adudly unique and dorit reguire renaming. The sub-mode uses only the
abbreviated names because the manager STD can be redlily deduced.

In the sub-models of the four phases of the processfragment ‘writi ng projed management documents' no reming
corflicts exist.

modifying sub-modds

The modification recessary for the resolving of the type-confli cts and the naming conflictsis aready discussed in the
above subparagraph.

There may be yet ancther modification recessary. Thisiswhen two sub-models model an identicd functionality with a
(dlightly) different internal STD. Here one (or maybe two) of the STDs hasto be remodeled so that they become identicd.
Care hasto be taken asthat thisremodeled STD does nat to aff ed the remaining part of sub-model.

In the sub-models of the four phases of the processfragment ‘writi ng projed management documents' this type of
modficdionisnot necessry.

However the behavior of the dasscustomer in phese 1 hesto be changed. In the origina sub-modd it was assumed that
the austomer could start phase 1 (and therefore the total processfragment ‘writi ng projed management documents')
repetiti vely by sequentid cadl sto its autonamous operation ‘ cu_request_propasal’. In this way more than ore request for
propasal could be handed in pardldl. In the integrationthis parall € functionality is handed in anather way, by

parall €li zing a new operationinstead o ‘ cu_request_proposa’. The austomer now cdlsits autonamous operation
‘cu_projed_life_cycle' repetitively to start parall €l exeautions of the processfragment. During ead separate exeautionthe
customer can orly once cdl itsoperation ‘cu_request_proposal’.

The dchangesin the dass'customer’ will be shown separately in this paragraphinstead o diredly in the sub-model. Thisis
to clealy document the work required during the integration.

merging the sub-models

- interna STDs

All theinternal STDs of the sub-models are part of the integrated model. Thisincludes the prescribed subprocesss and
traps of these internal STDs. In case of identicd internal STDs exadly one will be part of the total model. On the other
hand, all different/various sts of subprocesses and traps of the identicd STDs together belong to the integrated model.

- externa STDs
For ead classin the processfragment atotal external STD will be nstructed. The @nstruction algorithm is as foll ows

- extend eath phese-externa STD of the dasswith astart state end afinal state. The start state has atransitionleaving it
and entering the phase-external STD. The final state has a transition coming into it from the phase-external STD.

- conred the so extended phese-externa STD with ead ather in such away that the final state of one phase-external STD
coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-external STDsis
cdled an ‘intermediate’ state. This models the sequential dependency between the phases.

- the transitions leaving the start states get the label ‘ change to_phese x’. These represent the ‘ phase-changing' -
operations. The transitions entering the final states get the label ‘ phase_ended. These represent the ‘ phase-ended’
operation. When a‘phase_ended' -operationis cdled the total external STD can and will make the transition to the next
intermediate state. When a‘ phase_changing’ -operationis cdled the total external STD can and will make the transition to
the next phase-external STD. In thisway the total external STD to transit from one phase-external STD to the next via an
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intermediate state. The intermediate state in conjunction with the * phase_ended’ -operation isimportant in the model to
prevent that the dasses ‘race through their total external STD withou the phases being properly terminated.

If a dassdoes nat participates in some phase it will not have a external STD for that phase. In this case adummy Stateis
inserted in the total external STD. Thisisdore for reasons of symmetry. It will make theintegration processeasier to
perform.

The ‘ phase-changing’ -operations of atotal external STD are cdled by aspeda kind d objed. Thisisaso-cdled control
obed.

- control objed

A control objed models the (higher level) control flow of a process(fragment). It does this by manipulating the external
STDs of the dassssinvolved in the mnstituent (small er) processfragments. For this purpose the @ntrol ohjed has an
internal operation (control operation) which cdls the ‘ phase-changing’ -operations of a (total) external STD in sequence

This concept of differents parts of an external STD being adive & diff erent times models the foreseen *evolution’ of the
process(fragment) [FIN]. The behavior of the process(fragment) evolves over time. It isa predictable evolutionin that the
future behavior is known beforehand.

So theinterna STD of the @ntrol operation d the @ntrol objed manages (models) the mntrol flow of the total process
fragment. It ‘switches' thetotal external STDs from phase 1 to phese 2 to phese 3 to phese 4.

There ae 19 classs participating in the processfragment ‘ writi ng projed management documents’. The switching from
pheseto pheseisdorefor al 19total external STDs at the sametime. To doso the cntrol operation dacesa
‘simultaneous cdl (sm_cdl)’ to the ‘phase thanging’ -operations of al 19 classes.

As control objed is chosen an ojed of the dass'projed’. Thisisanatura choicebecaise dl the work in the process

fragment isrelated to a cetain projed. It isaso in compliancewith the definitionin [FIN] of aprojed : ‘aprojed isan
instantiation d aprocessto produce aspedfic product in agiven arganizaion, with spedfic objedives and constraints.’

6.3 SOCCA model (integration)

This paragraph starts witin explanation d how the integrated processfragment ‘writing project management
documents’ executes. Then is explained how multiple instances of the process fragment can execute concurrently.

Then follows the description d the SOCCA model of the integrated process fragment ‘writing project management
documents’. Paragraph 6.3.1 describes the ‘class diagrams’ of the model, as they apply to the integration. Paragraph
6.3.2 describes the ‘state transition diagrams’ of the model, as they apply to the integration.

The next table shows which classes are taking part in which phese of the processfragment.

class phase 1 phese 2 phese 3 phese 4
customer yes yes yes -
reguirements document yes - - -
acmurn manager yes yes yes -
make or buy meding yes - - -
chief exeautive officer yes - yes -
heal personrel sedion yes - - yes
projed form yes - - yes
heal controller sedion yes - yes yes
technicd projed manager - yes yes yes
quality asuurance alviser - yes yes -
heal production sedion - yes - yes
heal suppat sedion - yes yes -
projed management document - yes - -
projed meding minus - - yes -
archive/documentation administrator - - yes -
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head computer suppat sedion - - - yes
terms of reference document - - - yes
internal memorandum - - - yes
enginee - - - yes

table 6.1 participating classs versus phases

Exeauting processfragment

The processfragment is ‘ started’ by the austomer. The started and exeauting processfragment is cdl ed the ‘ enading’
modd in the termindlogy of the Software ProcessModeli ng-community [FIN]. To start the processfragment the austomer
invokes its own autonamous operation ‘cu_projed_life_cycl€'. In this operation the operation‘pr_ projed_life_cycle' of a
catan projed objed iscdled. The operation‘pr_projed_life_cycle' then switches all the (19) total external STDsfrom
their start state to their phase 1-state. It does this by the cdli ng the operation ‘change _to_plese 1’ of dl (19) participating
classs. It performs all the (19) cdls smultaneously by pladngasim_cdl. All (19) externa STD will (eventualy) enter
their phase 1-state. So phese 1 o the processfragment ‘ writi ng projed management documents' can now take place

Although the ‘ phase-changing’ -operation o al (19) classes are cdl ed simultenuously, there is no guaranteethat the total
external STDs are dl in their phase 1-state & the same time. Some of them may already be adivein their phase 1 while
others dill are‘ontheir way' to their state ‘ phase 1'. The situation can arise where someinternal STD of a dass
participating in phese 1 pacesa cdl to ancther participating classof which the external STD isnot yet inits‘phase 1'-
state. In this case the cdling STD just waits until the external STD in gquestion tes arrived in its phase 1-state and can
accet itscdl. Thisisthe same situation aswhen a‘normal’ externa STD isnat (yet) in a state where it can accept some
cdl.

At the end d phase 1 the last operation d the phase 1 cdls (asthelast adionit performs) the operation ‘pr_phase_ended’
of the @ntrol objed ‘projed’. Inthisway it signals to the antrol objed that the phase has ended. The @ntrol objed then
sim_cdlsall the participating classes to exit from their current phase-external STD. The last operation d phase 1 isthe
operation ‘mb_request_dedsion_(x)’ of the dass'make or buy meding'.

Thereasonfor the design dedsionto let the last operation cdl the mntrol objed instead o the last operation (ssm_)cadling
the ‘phase_ended'/ ‘ phase_changing’ operations of the other classs diredly istwofold. Firstly, in this way the @ntrol
flow isclealy visiblein the mode of the control operation d the mntrol objed. More importantly, the resporsiblity for
the flow in the processfragment now lies at alevel above the interna operations of the participating classes. Thisis were
it shoud lie. Seaondy, it providesfor alower ‘couping’ between the modeled internal operations of the processfragment.
The last operation daes nat have to know all the other operationsin the processfragment. Nor doesit have to know which
phase cmes next in the processfragment. It only hasto ded with the mntrol objed of the processfragment.

At the sm_cdl_phese ended’ from the control operation‘pr_phese ended’, al the (19) classeswill (eventually) leave
their current phase_external STD and enter the next intermediate state.

Now the’sim_cdl_change to_plese_2 of the @ntrol operation ‘pr_projed_life cyle’ (whichis gill exeauting and may
or may not have placed this cdl aready) cen be handed by the dasses of the processfragment. They are now in the
corred intermediate state to handethe cdl. All participating classes will (eventually) transit from the intermediate state to
the next state, phase 2. The processfragment comesin its next phase. Phase 2 of the processfragment ‘writing projed
management documents’ can naw take place

At the end d phase 2 the last operation d the phase 2 cdls (asthelast adionit performs) the operation ‘ pr_phase_ended’
of the @ntrol objed ‘projed’. Inthisway it signals to the cntrol objed that the phase has ended. The @ntrol objed then
‘sm_cdls all the participating classes to exit from their current phase-external STD. Thelast operation o phase 2 isthe
operation ‘hprs_pmm_request_approval_(x)’ of the dass'heal prodiction sedion'.

At the sm_cdl_phese ended from the cntrol operation‘pr_phese ended’, al the (19) classswill (eventually) leave
their current phase_external STD and enter the next intermediate state.

Now the’sim_cdl_change to_ptese_3 of the @ntrol operation ‘pr_projed_life cyle’ (whichis gill exeauting and may
or may not have placel this cdl aready) cen be handed by the dasses of the processfragment. They are now in the
corred intermediate state to handethe cdl. All participating classs will (eventually) transit from the intermediate state to
the next state, phase 3. The processfragment comesin its next phase. Phase 3 of the processfragment ‘writing projed
management documents’ can naw take place
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At the end d phase 3 the last operation d the phase 3 cdls (asthelast adionit performs) the operation ‘ pr_phase_ended’
of the @ntrol objed ‘projed’. Inthisway it signals to the cntrol objed that the phase has ended. The @ntrol objed then
‘sm_cdls all the participating classes to exit from their current phase-externa STD. Thelast operation o phase 3isthe

operation ‘pmm _request_approva_(x)’ of the dass’ projed meding minus'.

At the sm_cdl_phese ended from the control operation‘pr_phese ended’, al the (19) classswill (eventually) leave
their current phase_external STD and enter the next intermediate state.

Now the’sim_cdl_change to_ptese_4' of the @ntrol operation ‘pr_projed_life_cyle’ (whichis gill exeauting and may
or may not have placel this cdl aready) cen be handed by the dasses of the processfragment. They are now in the
corred intermediate state to handethe cdl. All participating classes will (eventually) transit from the intermediate state to
the next state, phase 4. The processfragment comesin its next phase. Phase 4 of the processfragment ‘writing projed
management documents’ can naw take place

The detedion d the end o phase 4 is smewhat more cmplicated. The operation ‘ hess all ocate resource of the dass
‘head computer suppat sedion’” andthe operation *hps_allocae resource of the dass‘head personrel sedion’ exeaute
indepently of eat aher. Both operations have to be finished for phase 4 to be mmpleted. Thisis handed by the
operation ‘pr_court_two_phase ended’ of the mntrol objed ‘projed’ in conjunction with two ‘courting’ statesin the
manager STD of the control objed ‘projed’.

Both operations ‘hces_allocate resources’ and ‘hps_alocate resources' cdl (astheir last cdl before they finish exeauting)
the operation‘ pr_court_two_phase_ended’. The number of cdlsis courted viatransitions by the manager STD of control

objed to the (next) courting state. When two cdls have been paced (and accepted by the manager STD) the manager STD
cdlsautonamoudly its own operation‘ pr_phese_ended’. Thesim_cdl in this operationto the participating classes finishes
phase 4.

All 19tota external STDs of the participating classes will (eventualy) transit from their state ‘ phase 4’ to their next state
(the exeaution d the processfragment has ended). When the ended processfragment is the last fragment in the projed life
cycle, this next state isthe final state. When the ended processfragment has a successor processfragment in the projed
life g/cle, the next state is the start state of this siccessor processfragment.

Parallel exeauting processfragments

The processfragment is ‘ started’ by the austomer. The austomer will i nvoke theinternal operation ‘pr_projed_life
_cycle of a cetain projed objed.

The astomer usesit own autonamous operation ‘cu_ projed_life cycle to cdl ‘pr_ projed_life_cycle'. The aitonamous
operation‘cu_ pojed_life_cycle' stays avail able to the austomer in al the phases of the processfragment ‘ writing projed
management documents’ (seethe updated external STD of the dasscustomer )

Normaly many projeds arein progressat the same timein the WBU (Waaw BusinessUnit). Thisis modeled asfoll ows. If
the austomer wants to start anather projed, he will cdl again its operation‘cu_ projed_life_cycl€' . This operation will
now cdl the operation‘pr_ projed_life_cycle’ of anather projed objed. This other projea will use ancther set of
ocurrences of the 19total external STDs of the participating classs. In this other set it switches all total external STDs
from phase to phese, starting with the transition from the start state to the ‘ phase 1’ -state. All concurrently runrning
instances of the external STDs are valid for that class Thisis known as ‘ multi pli city of concurrent external STDS . It is
equivalent to the nation d * multi plicity of concurrent internal STDs . The notation convention d the multi pli city of
concurrent exeauting external STDsisjust like that used with internal STDs. A solid littl e drclein the start state indicates
amulti plicity of concurrent instances of zero ar more. A halow littl e drcle inside the start state indicates a multi pli city of
Zero o one.

The function d the operation onthe transition leaving the start state of an total externa STD istwofold. Frdtly it startsa
new instanceof the external STD. Thisis analogousto the ad-transition d aninterna STD. Secondy it startsthe cdled
operation. Thisisthe normal function. So if oneinstanceof an external STD isfor example in phese 4 and anather projed
objed (representing asecnd pojed that has been started by the austomer) place a clito the change to_plese 1
operation d a dassparticipating in the projed fragment, then anext instance of the external STD of that classis garted
andtheinternal operation‘change to_phese 1' of the semndinstance of that classis garted.

So, the genera rule for concurrently exeauting external STDs can be formulated. If noinstanceof the external STD is
currently exeauting, and the operation labeling the (a) transition leaving the start state is cdl ed, the externa STD darts
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exeating (and it startsthe cdled operation). If there is currently excuting an instance of the external STD andthe
operation labeling the (a) transition leaving the start state is cdl ed, two passbliti es exist. If the multipli city of the external
STD iszeo o one, nathing will happen. If the multi plicity of the external STD iszero or more, ancther instance of the
externa STD dtarts exeauting (and it startsthe cdled operation).

- multi ple instances of processfragment

Now suppase that there ae two projeds garted, then ead participating classwill have two (identicd instances of) total
externa STDsthat runin perallel. Both total external STDsarein use & the sametime.

On ahigher level one can say that the processfragment has now two instances exeauting. One for eat projed. The
projeds may bein the same phase or in adiff erent phase. Thisisin compliancewith the definitionin [FIN]. There a
projed is defined as an instantiation o aprocess Two projeds are thus two instantiations of the (same) processthat run
concurrently. The instantiations may or may nat be in the same phase.

It isassumed that theinterna operationsin ore instance of the processfragment placetheir cdl s with the manager STDs
belonging to that instance This assumption is made to make the model conceptualy more dea. The esamptionisnot
strictly needed because the model will also work if the internal operations placetheir cdl s with a manager of ancther
instance of the processfragment.

6.3.1 Class diagrams (integration)

This paragraph describes the ‘class diagrams’ of the model, as they apply to the int&gratigegration o the four
phase-modelsinto ore model of the processfragment ‘ writi ng projed management documents’ results in the foll owing
additionsto the dassdiagram of the processfragment. The @ntrol class projed’ with theinternal (control) operations
‘pr_projed_life_cycle', ‘pr_phese_ended’ and‘pr_court_two_plese ended’ is added to the dassdiagram.

The operation ‘pr_phese_ended’ iscdled by the last operation d particular phase. In thisway the last operation signasto
the @ntrol objed that the phase has ended. The operation‘pr_phase_ended’ then placesasimultaneous cdl (sm_cdl) to
al the dasses participating in the phase. All these dasses will then leave their current phase-external STD and this phaseis
then ended.

The operation ‘pr_court_two_plese_ended’ isused to in situations where there aetwo ‘last’ operations. Both ‘last’
operations must finish before the phase can end. The use of the @urting operation ‘pr_court_two_phese ended’ is
explained later onin this chapter.

For the 19 participating classes the ‘ phase thanging’ -operations ‘change to_plese 1, ‘change to_phese 2,
‘change_to_phese 3, ‘change to_plese 4 and‘phase_ended’ are alded. Also the operation‘cu_projed _life _cycl€ is
added to the dass’ customer’.
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figure 6.1 Classdiagram : classs, attributes and operations (additi ons wrt integration)

Import-export diagram

The exeaution sequence of the processfragment as explained above results in the foll owing import-export diagram. The
diagam shows the use of the ‘ phase-changing’ - and ‘ phase-ended’ -operations of the dasses participating in the process
fragment by the @ntrol class' projed’. Also shown are the use of the operation‘pr_projed_life_cycle’ and‘cu_projed_
life_cycle’ by the dass’ customer’, the use of the operation ‘pr_phese ended’ by the dasses‘ make or buy meding’, ‘head
production sedion’, ‘ projed meeing minus and ‘projed’ and the use of the operation‘pr_court_two_ phase_ended’ by
the dasses ‘head computer suppat sedion’ and ‘had personrel sedion'.



Software Process Modeling page : 26E

in SOCCA version : 0.10
USES26
PROJECT <
Uses2?
Usest UsES? UsES3 UsESs UseESs UsESS
Y Y Y Y Y Y
CHIEF HEAD
CUSTOMER gg‘éﬂ'@gﬁf”m [yreyed MAKE DR BUY EXECUTIVE PERSONNEL
OFFICER SECTION
USES20 uses21 UsEs22
Uses? UseESs USES9 USESLO Usesl1 UseSt2
Y Y Y Y Y Y
HEAD TECHNICAL QUALITY HEAD HEAD
PROJECT FORM CONTROLLER PROJECT ASSURANCE PRODUCTION SUPPORT
SECTION MANAGER ADVISER SECTION SECTION
UsES23
uszsnl us&sml us&swl UsEsL6 l usesul uszswl
PROJECT PROJECT ARCHIVE/ HEAD COMPUTER TERMSOF INTERNAL
MANAGEMENT MEETING DOCUMENTATION SUPPORT REFERENCE MEMORANDUM
DOCUMENT MINUS ADMINISTRATOR SECTION DOCUMENT
UsEs24 UseEs2s

ENGINEER

>
USES19

figure 6.2 Classdiagram : classes and wses associations (new wrt integration)

The austomer uses it own autonamous operation‘ cu_ pojed _life cycle tocdl ‘pr_ projed_life cycle'. This gartsthe
processfragment.

The operation ‘pr_ projed_life_cycle’ then ‘sim_cdls the operations ‘change to_ptese 1 of dl the 19 participating
classs. All 19total external STD will transit (eventually) from their state * start’ to their state‘phase 1.

The processfragments entersin its phase 1 behavior. At the end d phase 1 the operation ‘mb_request_dedsion_(x)’ of the
class‘ make or buy meding’ cdlsthe operation‘pr_phese_ended’ of the control class‘ projed’. The operation
‘pr_phese_ended’ starts exeauting and it ‘sim_cdls' the operations ‘ phase_ended’ of al the 19 pearticipating classs. All
19totd externa STD of the participating classs will (eventualy) enter their state ‘intermediate_1'.

The‘sim_cdl’ of the operation ‘pr_projed_life_cycle’ (sm_cdl_change to_phese_2) can then be handed by the 19
participating classes. This‘sim_cdl’ may arealy been pacal or it may still have to come. When the 19 perticipating
classs #rvicethe‘sim_cdl_change to_plese 2, their total external STDs transit to their phase 2 behavior.

The processfragments entersin its phase 2 behavior. At the end d phase 2 the operation ‘hprs_pmm_ request_
approva_(x)’ of the dass‘ head production sedion’ cdlsthe operation‘pr_phese_ended’ of the control class projed’.
The operation ‘pr_phese_ended’ starts exeauting and it ‘sim_cdls’ the operations ‘ phase_ended’ of al the 19 participating
classs. All 19total externa STD of the participating claseswill (eventualy) enter their state ‘ intermediate 2'.

The‘sim_cdl’ of the operation‘pr_projed_life_cycle’ (sm_cdl_change to_plese 3) can then be handed by the 19
participating classes. This‘sim_cdl’ may alrealy been pacal or it may still have to come. When the 19 perticipating
classes srvicethe‘sim_cdl_change to_plese 3, their total external STDstransit to their phase 3 behavior.

The processfragments entersin its phase 3 behavior. At the end d phase 3 the operation ‘ pmm _request_approva_(x)’ of
the dass' projed meding minus cdl s the operation ‘pr_phase_ended’ of the wntrol class' projed’. The operation
‘pr_phese_ended’ starts exeauting and it ‘sim_cdls' the operations ‘ phase_ended’ of al the 19 pearticipating classs. All
19totd externa STD of the participating classes will (eventualy) enter their state ‘intermediate_3'.
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The‘sim_cdl’ of the operation ‘pr_projed_life cycle’ (sm_cdl_change to_plhese 4) can then be handed by the 19
participating classes. This‘sim_cdl’ may arealy been pacal or it may still have to come. When the 19 perticipating
classes rvicethe‘sm_cdl_change to_plese 4, their total external STDstransit to their phase 4 behavior.

The processfragments entersin its phase 4 behavior. At the end d phase 4 bah the operation * hess alocate resource of
the dass'head computer suppat sedion’ andthe operation ‘hps_all ocae resource of the dass*heal personrel sedion’
cdl the operation‘pr_court_two_phese ended’ of the @ntrol class'projed’. The mntrol objed ‘projed’ chedks (viathe
courting states in its manager STD) that both operations have placel their cdl. The @ntrol objed ‘projed’ then starts
autonamoudly its own operation‘ pr_phese_ended’. Thisoperation‘sim_cdls' the operations ‘phase_ended’ of dl the 19
participating classes. All 19total external STD of the participating classes will (eventudly) transit from their state ‘ phase
4 to their next state (the exeaution d the processfragment has ended). When the ended processfragment isthe last
fragment in the projed life g/cle, this next state is the final state. When the ended processfragment has a successor
processfragment in the projed life g/cle, the next state isthe start state of this siccessor processfragment.

In terms of the values of the ‘import-li st -attributes of the uses- and event-asciations this amourts to the following :

usesl urtil uses19:
imported operation
change to_phese 1
change to_plese 2
change to_phese 3
change to_plese 4

imported by

pr_projed_life cycle
p_projed_life_cycle
p_projed_life cycle
p_projed_life_cycle

phase_ended pr_phese_ended
uses20: imported operation imported by
pr_projed_life cycle a_projed_life cycle
uses?1: imported operation imported by
pr_phese_ended mb_request_dedsion_(x)
uses?22: imported operation imported by
pr_court_two_plese_ended hps_allocae_resource
uses?23: imported operation imported by

pr_phese_ended hprs_ pmm_request_approva_(x)
uses?24: imported operation imported by
pr_phese_ended pmm_request_approval_(X)
uses?5: imported operation imported by
pr_court_two_plese ended hcss dlocae resource
uses26: imported operation imported by
pr_phese_ended autonamous
uses?26: imported operation imported by
cu_projed_life cycle autonamous
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6.3.2 State Transition Diagrams (integration)

In the integration d the processfragment ‘ writi ng projed management documents’ the behavior that is relevant for the
integration is modeled for the foll owing classes :

- projed

- customer

- requirements document

- acourt manager

- make or buy meding

- chief exeautive officer

- head personrel sedion

- projed form

- head controller sedion

- technicd projed manager

- quality asgurance alviser

- head production sedion

- head suppat sedion

- projed management document
- projed meding minus

- archive/documentation administrator
- head computer suppat sedion
- terms of reference document

- internal memorandum

- enginee
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6.3.21 Project (control class)

6.3.2.11 Project (control class) : external behavior-STD, organizational view

The dass'projed’ isused asthe ‘control’ classfor the processfragment ‘ writi ng projed management documents'. It has
one operation relevant for the organizational view. Thisis the operation ‘pr_projed_life cycle' . A projed in the red world
has one (1) projed life gycle. So for ead projed objed the operation ‘pr_projed_life_cycle can orly be cdled orce This
ismodeled in the external STD.

MANAGING

PR_PROJECT_ PROJECT
LIFE_CYCLE

figure 6.3 project : external behavior STD, organizationa view

When the state ‘ managing projed’ is more shown in more detail , the foll owing detail ed externa STD isthe resullt.

/ MANAGING \
PR_PHASE_ENDED PROJECT

PR_PH

LIFELYCLE PR_COUNT_TWO_

PHASE_ENDED

PR_COUNT_TWO_
PHASE_ENDED

PR_PHASE_ENDED

o

figure 6.4 project : external behavior STD, organizational view (detailed)

/

The operations ‘ pr_phese_ended’ and ‘pr_court_two_plhese_ended’ take, together with the states ‘ neutral’ and the
‘courting’ states‘1’ and‘2’, care of the ‘end signal of aprocessphase. The ‘end signal of aphaseisa cdl by thelast
operationin that processphase to either ‘pr_phese ended’ or ‘pr_court_two_phase ended'.

‘pr_phese_ended’ is cdled when only one (last) operationin aprocessphase hasto read a cetain pdnt in its exeaitionto
indicate that the phase has ended. ‘pr_court_two_phase ended’ is cdled when two operationsin a processphase have to
read a cetain pdnt in their exeaution for the phase to end.

6.3.2.12 Project (control class) : external behavior STD, communicative view

The ommunicative view of the externa behavior STD shows the mmmunication cktail s between the external STD and
the cdled operations.
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figure 6.5 project : external behavior STD, communicative view

When the austomer cdls‘pr_ projed_life cycle’ the manager can (and will ) transit to its gate ‘ starting pr_projed_
life_cycle’. When the internal operation‘pr_projed_life_cycle' of theobjed ‘projed’ is sarted, the external STD can (and
will) trangit to its gate ‘neutral’. The internal operation‘pr_projed_life_cycle’ isnow exeauting. This operation will take
care of the entering of the sequential phases by the total external STDs of the dasses that participate in the process
fragment. It does © hy sequentially sim_cdli ng the operations ‘ change_to_plhese x’ of the participating classes.

The ending of aphase (The transition from the state ‘phase X’ to the next intermediate state in the total external STDs of
the participating classs) is taken care of by the operations ‘pr_phese_ended’ and ‘pr_court_two_phase_ended.

The external STD of the objed ‘projed’ isinits date ‘neutra’. Now the phase 1 isending. |.e. the last operation o phase
1, "'mb_request_dedsion_(x)’ of the dass‘make or buy meding’, cdlsthe operation‘pr_phese ended'. The external STD
of theobjed ‘projed can (and will ) take the transition to the state ‘ disc_starting_pr_phese_ended’. The operation
‘pr_phese_ended’ is darted and the external STD of ‘projed’ transits badk to the neutral state. In the exeaution d
‘pr_phese_ended’ it will ‘sim_cal’ the operation‘ phase_ended’ of al the (19) participating classes. The externa STDs of
the participating classes can (and will ) trangit to their next ‘intermediate’ state. |.e. the phase is ended.

The till exeauting operation ‘pr_projed_life cycle' of ‘projed’ can naw haveits‘sim_cdl’ to ‘change to_plese 2
serviced by the 19 participating classes. Thetotal external STDs of the participating classes can (and will ) enter their next
phese.

This medhanismisaso used at the end d phase 2. The last operation d phase 2 is the operation *hprs_pmm_
request_approva_(x)’ of the dass'heal prodiction sedion’. The same mechanismisalso used at the end d phase 3. The
last operation d phase 3 isthe operation‘ pmm _request_approva_(x)' of the dass’ projed meding minus'.

To dstinguish between the four cdlers of the internal operation‘ pr_phese_ended’, the starting state of this operationin
the external STD is adiscriminator state. The four cdlersare ‘mb_request_dedsion_(x)’, ‘hprs_pmm_request_
approva_(x)’, ‘pmm _request_approva_(x)' (see dove) andthe auitonamous cdl of the objed itself (seebelow).

The external STD of ‘ projed’ isagain in its neutral state. Now phase 4 ends. This meansthat either *hcss alocae
resource of the dass'heal computer suppat sedion’ placesa cdl to ‘pr_court_two_phase ended’ or ‘hps_alocae
resource of the dass'heal personnel sedion’ placesa cdl to ‘pr_cournt_two_plese ended’. When the external STD of
‘projed’ deteds that someone has made a ci to ‘pr_court_two_phese_ended, it can (and will ) transit to the state
‘disc_starting_pr_court_two_plese ended’. Thisisadiscriminator state which dstinguishes between the two pcssble
cdlers. Inthis gate the operation‘ pr_court_two_phase ended’ is garted. Thisisaso-cdled ‘nog, anoc-operation. This
means that the operation performs no function while exeauting. The sole purpose of such an operationisto enable the
correspondng transition d the external STD within the existing SOCCA framework.

The externd STD of ‘projed’ isnow inits date‘disc_starting_pr_courting_two_plese ended’. Here it waitsfor the
started instance of the operation‘ pr_courted_two_plese_ended’ to read itstrap T-2. This meansthat the operationis
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redly exeauting and a semndinstance of the operation could be started. When the started instancereadies its trap T-2, the
externa STD of ‘projed’ transitsto the state ‘pr_court_two_plese_ended avail able ayain’. Here it waits for the second
cdl of the operation‘pr_court_two_plrese_ended’. When this cdls comes, the external STD cean (and will) transit to its
state ‘starting_pr_court_two_plese_ended’. When it does it will start another instance of the internal
‘pr_court_two_phese_ended -operation. Note : the first instancemay till be exeauting when the semndinstanceis
started.

Now the external STD has courted two cdlsto its operation ‘pr_courted_two_plese_ended’. It knows now that phase 4
can be ended. The‘projed’ objed now cdlsautonamously it own operation ‘pr_phese ended’ and transitsto its date
‘starting_pr_phese_ended’. When this operationis garted, the external STD transits badk to its gate ‘ neutra’. The
operation ‘pr_phese_ended’ sim_cdl s the operation ‘ phase_ended’ of the 19 participating classes. The participating
classesthen end their ‘phase 4’ behavior. |.e. phase 4 ends.

6.3.2.13 Project (control class) : internal behavior-STDs

The dass'projed’ hasthreeinterna behavior STDs. These ae the operations ‘pr_phese_ended’, ‘pr_cournt_two_
phase_ended’ and‘pr_projed_life cycle'.

The operation ‘pr_phese_ended’ placesa‘sim_cdl’ to the operation ‘phase_ended’ of all the dasssthat are participating
in the processfragment * writi ng projed management documents’. The participating classes then exit from their current
phase behavior. The multipli city of concurrent exeauting STDsis zero or 1. In thisway only one ‘ phase-ending’ at any one
time can take place

o
NON- PR_PHASE_
PR_PHASE_ ENDED
ENDED ACT_ ASKED

SIM_CALL _
PR_PHASE_ PHASE_ENDED
ENDED

figure 6.6 int-pr_phase_ended : internal behavior STD

The operation‘pr_court_two_phese_ended’ isano-operation (nop). This meansthat the operation performs no function
while exeauting. The sole purpose of such an operationisto enable the crrespondng transition o the external STD
within the eisting SOCCA framework. The multi pli city of concurrency of the STD is zero or more. There may be
concurrently exeauting instances. This means that the two cadl ers of this operation can be serviced more quickly.

PR_COUNT_
TWO_PHASE_
ENDED
ASKED

NON-  ©

PR_COUNT_
TWO_PHASE_
ENDED

NOP
(no-operation)

ACT_
PR_COUNT_
TWO_PHASE_
ENDED

figure 6.7 int-pr_count_two_phese_ended : internal behavior STD

As ®a by the externad STD , theinternal operation ‘pr_projed_life_cycle' appeas asonly two states. The state ‘ non
adive’ andthe state ‘projed life g/cle’ (adive). The muliplicity of the operationis zero or 1. Per objed there can orly be
oneinstanceof this STD in exeaution.

o

NON-
PR_PROJECT_
LIFE_CYCLE

PROJECT_
LIFE_CYCLE

ACT_
PR_PROJECT_
LIFE_CYCLE

figure 6.8 int-pr_project_life_cycle: interna behavior STD
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The dass'projed’ isnat only the cntrol classof the processfragment ‘writing projed management documents'. It isalso
the @ntrol classof the processfragment ‘ changing projed management documents and d the processfragment ‘ closing
projed’. Thesetwo processfragments are not modeled in detail thisthesis. They will be represented here by the highest
posshle ggregation level. Namely one state * changing projed management documents' for the processfragment
‘changing projed management documents and ore state ‘ closing projed’ f or the processfragment ‘ closing projed’. The
integration d the models of the processfragments ‘ writi ng projed management documents’, ‘ changing projed
management documents’ and ‘ closing projed’ into ore bigger processmodel for the total process(fragment) * Software
Projed Planing’ (SPRprocess is $1own in amore detail ed view of the state ‘ projed life g/cle’ of the internal operation
‘pr_projed_life cycle'.

PROJECT_LIFE_CYCLE

o

CHANGING
PROJECT

MANAGEMENT,
DOCUMENTS

WRITING
PROJECT
MANAGEMENT,
DOCUMENTS

END
PROJECT_
LIFE_CYCLE

NON-
PR_PROJECT_
LIFE_CYCLE

PR_PROJECT
LIFE_CYCLE
ASKED

CLOSING
PROJECT

PR_PROJFCT_
LIFE_CYQLE

figure 6.9 int-pr_project_life cycle: interna behavior STD

After being started the operation enters the state * writi ng projed management documents’. When this sateisfinished the
operation continues in the state * changing projed management documents’. When thisis finished the operation poceels
with ‘closing projed’. After the dosing of aprojed itslife g/cleis ended. The projed entersitsfina state ‘end pojed life

cycle'.

It can be seen from the operation that the sequential dependency between the processfragmentsis modeled by the
sequention d their respedive aygregate states. The internal operation goes through these states (in which it places ‘ phase
changing’ cdlsto thetotal external STDs of the dasses participating in the processfragments * writing projed
management’, ‘ changing projed management documents and ‘ closing projed’ respedively. It placesthese cdlswithou
knowing in which states the total external STDs of the participating classs arein. It does no have to know this. It can just
placeits cdls. The ‘phase-ended’ cdls (of the last operation d a phase (or bigger processfragment) in conjunction with
the ‘intermediate’ states of the total external STDswill guaranteethat a phase (or bigger processfragment) is corredly
finished before the next phase (or bigger processfragment) can be entered (by servicing the ‘ phase changing’ cdls of the
operation‘pr_projed_life_cycle').

Thethreeprocessfragments are sequential in red life. Thisismodeled by the sequential statesin the operation
‘pr_projed_life_cycle'. But something more is needed. All threeprocessfragments have @nstructed ‘total external STDs
for their participating classes. These ‘total external STDs' of the threefragments have to be @nstructed into ‘ grand total
externa STDs for thetota process* Software Projed Planning’. The @nstruction d a‘grand total external STD’ isthe
same & the onstruction d a‘total external STD'. Thefinal state of the model of one processfragment is just merged with
the start state of the model of the next processfragment to form an intermediate state.

So, the integration algorithm is the same for every level in the model. Namely, the methodfor theintegration o phases
into ore processfragment is the same & the method sed for theintegration d processfragments into abigger process
(fragment). This ensures that the model can be scded upin atransparant and easy manner.

When the processfragment in red life ae paral e instead of sequential the integrationis dightly different. In this case the
‘total external STDs' of the processfragments are not couged via an intermediate state. They remain separate. Both ‘total
externa STDs are now vdid at the sametime. The @ntrol operation d a @ntrol objed till shows the processfragments
as conseadtive states. When the internal operation nov exeautes and performsits ‘ phase changing’ calsin sequence, first
the one processfragment is sarted and the the second This ss@nd pocessfragment will exeautein paral el with the first
processfragment. Thisis conform the parall el exeaution d diff erent projeds (processfragments) as explained in the
beginning of this chapter. When using this concept (‘ parall €l integration’) plusthe ‘ sequential integration’ the operation
‘pr_projed_life_cycle’ can be extended in such away that the dass'projed’ becomes the crntrol classof the total
‘Corporate ProcessModel (CPM)’. This model integrates the behavior models of al the KPA-processes of the WBU
organizaion. Ancther, more moduar way, to scde up, isto apply theintegration algorithm to the * control’ classes of the
different, already integrated sub-models. These ‘ control’ classes, managing the diff erent sub-models, are then managed by
a‘master’ control class

The operation ‘pr_projed_life_cycle’ isaso the cntrol operation for the integration d the phases 1, 2, 3, and 4into the
processfragment ‘writi ng projed management document’. To look more dosely into thisintegration, we will first
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aggregate (abstrad) the nat relevant states of the operation into the states * pre writi ng projed management documents’ and
‘post writi ng projed management documents'.

PRE_WRITING_PROJECT_MANAGEMENT_DOCUMENTS POST_WRITING_PROJECT_MANAGEMENT_DOCUMENTS

o

CHANGING END

PROJECT_
LIFE_CYCLE

NON-
PR_PROJECT_
LIFE_CYCLE

PR_PROJECT_
LIFE_CYCLE
ASKED

CLOSING
PROJECT

ACT_
PR_PROJECT_
LIFE_CYCLE

figure 6.10int-pr_project_life cycle: internal behavior STD

Then we will | ook deeper into the state ‘ writi ng projed management document’ by giving an exploded view of this gate.

PRE
WRITING

WRITING PROJECT MANAGEMENT DOCUMENTS

PHASE 1 PHASE 2 PHASE 3

SIM_CALL_ ASKED SIM_CALL_ ASKED SIM_CALL_ ASKED SIM_CALL_
CHANGE_TO_ CHANGE_TO_ CHANGE_TO_ CHANGE_TO_
PHASE_1 PHASE_2 PHASE_3 PHASE_4

DOCUMENTS,

figure 6.11int-pr_project_life_cycle: internal behavior STD

Inside the state ‘ writi ng projed management documents’ the four ‘sim_cdls' to the phase-changing operations take place
Asdrealy explained the phase-ended cdl s (of the last operationinside aphase) will ensure that the phase-changing cdls
are serviced only after a phase has ended. The function d the states ‘in” and ‘out’ isthe *de-couging’ of the process
fragment mode inside the state ‘ writi ng projed management documents’ from the rest of the operation
‘pr_projed_life_cycle'. The operation ‘pr_projed_life_cycle’ can be mnstructed (on the higher aggregate level) withou
knowledge (of the names of) the operations that are cdl ed inside the state ‘ writing projed management documents'.

6.3.2.14 Project (control class) : manager-STD

The manager STD isthe same & the external STD, communicative view. Therefore no separate figureis needed for the
manager STD. Init statesit prescribes the subprocesses for its employees. The transitions are guarded with a mmbination
of traps. The employees haveto bein these traps for the transition to be enabled.

The notation CP Sk stands for Consoli dated Prescribed Subprocesses andis a set of CCx’'s. The notation CCx stands for
‘Cdler(s)-Cdlee andisthe set of subprocesses prescribed for a cetain cdler-cdlee @mbination. The notation TLF-x
standsfor ‘ Traps Logicd Formula and describes the aombination d traps that enables the transition. The numbering of
the subprocesses and traps corresponds to the one used in the next paragraph.

The CPSX' s have the same name & the state for which they arevalid. E.g. ‘disc_starting_pr_court_two_plhese_ended’ is
the name of a state in the external STD and it is also the name of the CPSfor that state in the manager STD. The TLF-X'
have the same name athe operationthat is garted when the transitionistaken. E.g. ‘pr_court_two_plese_ended’ isthe
name of the operationthat is darted (indicaed in the external STD) and it is aso the name of the TLF that is guarding the
transition in the manager STD. Transitions with noTLF (with no rame in the external STD) are automatic transitions
(unlessotherwise indicated in the definiti ons below). Traps that are not mentioned in the TLF aredor't cares.
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The name of CCx’ swill i nclude the full names of the cdl er and cdl eeoperations sparated by atilde (~) charader. E.g.
the CC of the cdler operation‘cu_projed_life_cycle’ andthe cdlee'pr_projed_life_cycle’ will be named
‘cu_projed_life_cycle~pr_projed_life cycle'.

Subprocesses and traps will be given as much of their full name & is necessary to avoid ambiguity. Thisfull nameis
constructed with the ‘dot’ -notation. E.g. ‘cu_projed_life_cycle.S1' is subprocessS1 o the operation

cu_projed_life cycle'. If there ae more subprocesses with the same name prescribed to an operation, the manager
prescribing ead subprocesswill be alded. E.g. ‘cu_projed_life_cycle.S1_wrt_projed. Thisisthe subprocessS1 with
resped to (wrt, prescribed by) the manager of the dass* projed’. In the same way the naming of the trapsis handed. E.g.
‘cu_projed_life_cycle S1.T1 wrt_projed’ isthetrap T-1 prescribed by the ‘ projed’ manager STD in the subprocessS1
(which isaso prescribed by the ‘projed’ manager STD) of the operation‘cu_projed_life_cycle'. If the dassof an
operationisnat clea, the dasswill be prefixed to the operation rame. E.g. ‘ customer.cu_projed_ life_cycle' isthe
operation‘cu_start_projed_life _cycle’ of the dass'customer’.

The CPS5, CCsand TLFsfor thismanager are:

CPS'sart’ =
{cu_projed_life_cycleS1_wrt_projed ~ pr_projed_life_cycle.S1_wrt_projed,
{mb_request_dedsion_(x).S1_wrt_projed,
hprs_pmm _request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S1_wrt_projed,

autonamous} ~ pr_phese_ended.S1_wrt_projed,
{hcss dlocae resourceS1_wrt_projed,
hps_dlocae resourceS1_wrt_projed} ~pr_court_two_phese_ended.S1_wrt_projed}

TLF‘pr_projed_life cycle =cu_projed _life_cycleTl.wrt_projed and p_projed_life cycleT1_wrt_projed

CPS'starting_pr_projed_life cycle =
{cu_projed_life_cycleS2_wrt_projed ~ pr_projed_life cycle S2_wrt_projed,
{mb_request_dedsion_(x).S1_wrt_projed,
hprs_pmm _request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S1_wrt_projed,

autonamous} ~ pr_phese_ended.S1_wrt_projed,
{hcss dlocae resourceS1_wrt_projed,
hps_dlocae resourceS1_wrt_projed} ~ pr_court_two_phese_ended.S1_wrt_projed}

TLF‘no rame’ =cu_projed life cycleT2_wrt_projed and pr_projed_life cycle.T2_wrt_projed

CPS'neutral’ =
{cu_projed_life_cycleS1_wrt_projed ~ pr_projed_life_cycleS1_wrt_projed,
{mb_request_dedsion_(x).S1_wrt_projed,
hprs_pmm_request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S1_wrt_projed,

autonamous} ~ pr_phese_ended.S1_wrt_projed,
{hcss dlocae resourceS1_wrt_projed,
hps_dlocae resourceS1_wrt_projed} ~ pr_court_two_phese_ended.S1_wrt_projed}

TLF‘pr_phese_ended’ (1°) = pr_phese_ended.T1_wrt_projed
and
( mb_request_dedsion (x).T-1_wrt_projed
or hprs_pmm request_approva_(x).T-1_wrt_projed
or pmm_request_approval_(x).T-1_wrt_projed)

CPS'disc_starting_pr_phese_ended’ = (note : thisis adiscriminator state)
{cu_projed_life_cycleS1_wrt_projed ~ pr_projed_life cycleS1_wrt_projed,

{{ mb_request_dedsion_(x).S2_wrt_projed,
hprs_pmm_request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S1_wrt_projed,
autonamous} or

{mb_request_dedsion_(x).S1_wrt_projed,

hprs_pmm_request_approva_(x).S2_wrt_projed,
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pmm _request_approva_(x).S1_wrt_projed,
autonamous} or

{mb_request_dedsion_(x).S1_wrt_projed,
hprs_pmm _request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S2_wrt_projed,

autonamous}} ~ pr_phese_ended.S2_wrt_projed,
{hcss dlocae resourceS1_wrt_projed,
hps_dlocae resourceS1_wrt_projed} ~pr_court_two_phese_ended.S1_wrt_projed}

TLF‘no rame = pr_phese_ended. T1_wrt_projed
and
( mb_request_dedsion_(x).T-2_wrt_projed
or hprs_pmm request_approva_(x).T-2_wrt_projed
or pmm_request_approval_(x).T-2_wrt_projed)

TLF‘pr_court_two _plese_ended’ (1°) = pr_court_two_plese_ended.T1 wrt_projed
and

( hcss dlocae resourceT-1_wrt_projed

or hps_alocae resourceT-1_wrt_projed)

CPS'disc_starting_pr_court_two_plese ended’ = (note : thisisadiscriminator state)
{cu_projed_life_cycleS1_wrt_projed ~ pr_projed_life_cycle.S1_wrt_projed,

{mb_request_dedsion_(x).S1_wrt_projed,
hprs_pmm_request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S1_wrt_projed,
autonamous} ~ pr_phese_ended.S1_wrt_projed,

{{ hcss allocae resourceS2_wrt_projed,

hps_dlocae resourceS1_wrt_projed} or

{hcss dlocae resourceS1_wrt_projed,
hps_dlocae resourceS2_wrt_projed}} ~ pr_court_two_phese_ended.S2_wrt_projed}

TLF‘no rame = pr_court_two_plese_ended. T2_wrt_projed
(nate: the entering of T-2 means that ancther instance @uld be started)

CPS'pr_court_two_phese_ended available again’ = (note: thisis aso adiscriminator state)
{cu_projed_life_cycleS1_wrt_projed ~ pr_projed_life_cycle.S1_wrt_projed,
{mb_request_dedsion_(x).S1_wrt_projed,
hprs_pmm _request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S1_wrt_projed,
autonamous} ~ pr_phese_ended.S1_wrt_projed,
{{ hcss allocae resourceS2_wrt_projed,
hps_dlocae resourceS1_wrt_projed} or
{hcss dlocae resourceS1_wrt_projed,
hps_dlocae resourceS2_wrt_projed}} ~ pr_court_two_phese_ended.S1_wrt_projed}

TLF‘pr_court_two _ptese_ended’ (2°) = pr_court_two_phese_ended. T1_wrt_projed
and
( hcss dlocae resourceT-1_wrt_projed
and hps_dlocae resourceT-1_wrt_projed)

(nate: thispr_court_two_phase ended.T-1 ison oljed-level. It indicates that the a¢-medanism cean start ancther

instance of the operation. The first instance of the operation may still be exeauting and nd yet bein its STD instance-level

trap T-1.)

CPS'darting_pr_court_two_phese ended’ =
{cu_projed_life_cycleS1_wrt_projed ~ pr_projed_life_cycle.S1_wrt_projed,
{mb_request_dedsion_(x).S1_wrt_projed,
hprs_pmm _request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S1_wrt_projed,
autonamous} ~ pr_phese_ended.S1_wrt_projed,
{hcss dlocae resourceS2_wrt_projed,
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hps_dlocae resourceS2_wrt_projed} ~ pr_court_two_phese_ended.S2_wrt_projed}
TLF ‘pr_phese ended’ (2° = pr_phase_ended.T1_wrt_projed

CPS'gtarting_pr_phese_ended’ =
{cu_projed_life_cycleS1_wrt_projed ~ pr_projed_life_cycleS1_wrt_projed,
{mb_request_dedsion_(x).S1_wrt_projed,
hprs_pmm _request_approva_(x).S1_wrt_projed,
pmm _request_approva_(x).S1_wrt_projed,

autonamous} ~ pr_phese_ended.S2_wrt_projed,
{hcss dlocae resourceS2_wrt_projed,
hps_dlocae resourceS2_wrt_projed} ~ pr_court_two_phese_ended.S2_wrt_projed}

TLF‘no rame = pr_court_two_plese_ended. T2_wrt_projed
and r_cournt_two_plese_ended. T2_wrt_projed (note: thistrap requirement is delayed ore state to
alow for more parall €lism)

6.3.2.15 Project (control class) : employee-STDs

The manager STD has 9 employees. These are the callee ‘pr_project_life_cycle’ and its caller ‘cu_project_life_cycle’;
the callee ‘pr_phase_ended’ and its three possible callers ‘mb_request_decision_(x)’, ‘hprs_pmm_request_
approval_(x)’ and ‘pmm_request_approval_(x)’; and the callee ‘pr_count_two_phase_ended’ and its two possible
callers ‘hcss_allocate_resource” and ‘hps_allocate_resource’.

The employee ‘pr_project_life_cycle’ has two subprocesses S1 and S2, and two traps T-1 and T-2 with respect to the
manager STD of the class ‘project. This is according to the caller_callee-construct. In the next three figures first the
internal STD of the operation is shown, followed by the two subprocesses S1 and S2.

o

NON-
PR_PROJECT_
LIFE_CYCLE

PROJECT_
LIFE_CYCLE

ACT_
PR_PROJECT_
LIFE_CYCLE

figure 6.12 employeeint-pr_project_life_cycle: internal behavior STD

T-1

o
NON-
PR_PROJECT_

LIFE_CYCLE

figure 6.13 employeeint-pr_project_life cycle: subprocessS1_wrt_project
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PR_PROJECT_
LIFE_CYCLE
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LIFE_CYCLE
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PR_PROJECT |
LIFE_CYCLE

figure 6.14 employeeint-pr_project_life_cycle: subprocessS2_wrt_project

The operation‘cu_projed_life_cycle' isthe cdler of ‘ pr_projed_life_cycle'. The employee‘cu_projed_life cycle’ has

two subprocesses S1 and S2 and two traps T1 and T2 with resped to the manager STD of ‘ projed’. Thisisac®rding to

the cdler_cdleeconstruct. In the next three figures first the internal STD of the operation is shown, followed by the
two subprocesses S1 and S2.
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figure 6.15 employeeint-cu_project_life cycle: interna behavior STD
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figure 6.16 employeeint-cu_project_life cycle: subprocessS1_wrt_project
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figure 6.17 employeeint-cu_project_life cycle: subprocessS2_wrt_project

The cdleeoperation ‘pr_phese_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 with resped to the
manager STD of ‘projed’. Thisisac®rding to the cdler_cdleeconstruct. In the next three figures first the internal STD
of the operation is shown, followed by the two subprocesses S1 and S2.

PR_PHASE_

ENDED
ASKED SIM_CALL _

PHASE_ENDED

figure 6.18 employeeint-pr_phase_ended : internal behavior STD
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NON- PR_PHASE_
PR_PHASE_ ENDED
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PHASE_ENDED

figure 6.19 employeeint-pr_phese_ended : subprocessS1_wrt_project

NON- PR_PHASE_

PR_PHASE_ ENDED

figure 6.20 employeeint-pr_phese ended : subprocessS2_wrt_project
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The enployee‘mb_request_dedsion_(x)' isone of the possble cdlersof ‘pr_phese ended'. It isthe last operation o
phase 1 of the processfragment ‘writi ng projed management documents . The cdl to ‘pr_phese_ended’ isasignal for the
control objed ‘projed’ that the aurrent phase can be terminated. The operation ‘mb_request_dedsion_(x)' has arealy
been modeled in phese 1, withou regard to later integration. Thereforethe cdl to ‘pr_phase_ended’ is nat yet incorporated
intheinternal STD of *mb_request_dedsion_(x)’. Here, in this paragraph, the cdl to ‘pr_phase_ended’ will be explicitly
modeled into theinterna STD of the operation. Thisis dore by viewing degper in ore of the states of the STD and ptiting
the cdl there. In ared life situation, in abig modd, thiswill result in alot of rework on an already finished sub-moddl. It
will also cause ahigh ‘couping’ between the sub-models and the integrated model. This stuationis not advisable. It is
therefore recommended to introduce aspeda ‘finishing state’ -indicaor. The natation d this ‘f inishing state’ -indicator is
an asterix (*). The modeler of sub-model will then usethis ‘finishing state -indicator. He will placeit in the ‘finishing’
state of his sub-model. The modeler of the sub-mode is the personwith the knowledge which stateisthe ‘finishing’ state.
The integrator (the modeler of the integrated model) inspeds the sub-model s that he hasto integrate. He then knowsin
(which state of) which operation d asub-model a‘phase_ended’ cdl takes place He will not remode the original
operation, but he will just add this operationto the list of employees of the @ntrol objed. In such away the ‘finishing
state’ -indicaor is ashorthand ndation for the cdl er-part of the cdler_cdlee onstruct of the operation ‘pr_phese_ended’

andit cdlers.

In the next four figures first the internal STD of the operation ‘mb_request_decision_(x)’ is shown with the ‘finishing
state’-indicator. Then there follows a figure which looks ‘inside’ the “finishing’-state and which shows the call to the
operation ‘pr_phase_ended’. Then the two subprocesses S1 and S2 with respect to the manager STD of the control

object ‘project’ will be given.
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figure 6.21 employeeint-mb_request_decision_(x) : internal behavior STD, with ‘finishing state-indicator
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figure 6.22 employeeint-mb_request_decision_(x) : internal behavior STD, with exploded view of ‘f inishing state
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figure 6.23 employeeint-mb_request_decision_(x) : subprocessS1_wrt_project
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figure 6.24 employeeint-mb_request_decision_(x) : subprocessS2_wrt_project

The employee‘hprs_pmm request_approval_(x)’ isone of the possble cdlersof ‘pr_phese_ended'. It isthe last operation
of phase 2 o the processfragment ‘ writi ng projed management documents’. The cdl to ‘pr_phese ended’ isasigna for
the @ntrol objed ‘projed’ that the arrent phase can be terminated. The operation‘hprs_pmm _request_approva_(x)' has
aready been modeled in phese 2, withou regard to later integration. Therefore the cdl to ‘pr_phese_ended’ isnot yet
incorporated in the internal STD of “hprs_pmm_request_approval_(x)’. Here, in this paragraph, the cdl to
‘pr_phese_ended’ will be eplicitly modeled into theinternal STD of the operation.

In the next four figures first the internal STD of the operation ‘hprs_pmm_request_approval_(x)’ is shown with the
‘finishing state’-indicator. Then there follows a figure which looks ‘inside’ the “finishing’-state and which shows the

call to the operation ‘pr_phase_ended’. Then the two subprocesses S1 and S2 with respect to the manager STD of the
control object ‘project’ will be given.

NON-
HPRS PMM_
REQUEST_
APPROVAL_(X

HPRS PMM_
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APPROVAL_(X)
ASKED

PMM_REQUEST
APPROVAL_(X)
ASKED

CALL
PMM_REQUEST_
APPROVAL_(X)

ACT_
HPRS PMM_
REQUEST_

APPROVAL_(X)

figure 6.25 employeeint-hprs_pmm request_approval_(x) : interna behavior STD, with ‘finishing state’-indicator
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APPROVAL_(X)
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PR_PHASE_
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FINISHING STATE

figure 6.26 employeeint-hprs_pmm_request_approval_(x) : internal behavior STD, with exploded view of ‘f inishing state’
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figure 6.27 employeeint-hprs_pmm request_approva_(X) : subprocessS1_wrt_project
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figure 6.28 employeeint-hprs_pmm request_approval_(x) : subprocessS2_wrt_project

The employee‘ pmm _request_approval_(x)’ isone of the possble cdlersof ‘pr_phese ended'. It isthe last operation o

PMM_REQUEST,
APPROVAL_(X)
ASKED

phase 3 of the processfragment ‘writing projed management documents . The cdl to ‘pr_phese ended’ isasignal for the
control objed ‘projed’ that the aurrent phase can be terminated. The operation ‘pmm_request_approva_(x)' has adrealy
been modeled in phese 3, withou regard to later integration. Thereforethe cdl to ‘pr_phase ended’ isnaot yet incorporated
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intheinternal STD of ‘pmm _request_approva_(x)’. Here, in this paragraph, the cdl to ‘pr_phese_ended’ will be
explicitly modeled into theinternal STD of the operation.

In the next four figures first the internal STD of the operation ‘pmm_request_approval_(x)’ is shown with the
‘finishing state’-indicator. Then there follows a figure which looks ‘inside’ the “finishing’-state and which shows the
call to the operation ‘pr_phase_ended’. Then the two subprocesses S1 and S2 with respect to the manager STD of the

control object ‘project’ will be given.
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figure 6.29 employeeint-pmm _request_approval_(x) : internal behavior STD, with ‘finishing state’-indicator
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figure 6.30 employeeint-pmm _request_approval_(x) : internal behavior STD, with exploded view of ‘f inishing state’

FINISHING STATE
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figure 6.31 employeeint-pmm _request_approval_(x) : subprocessS1_wrt_project
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figure 6.32 employeeint-pmm request_approval_(x) : subprocessS2_wrt_project

The employee‘hps_allocae _resource isone of thetwo passble cdlersof ‘pr_court_two_phese_ended'. It isone of the
two ‘last’ operations of phase 4 o the processfragment ‘writi ng projed management documents . The other ‘last’
operation d phase 4 isthe operation ‘ hcss alocate resource . Both operations have to signal to the manager STD of the
cortrol objed before the manager STD finishes phase 4. The manager STD courts the number of cdlsto
‘pr_court_two_phese_ended’ inits‘courting’ state.

The operation ‘hps_dlocae resource has already been modeled in phese 4, without regard to later integration. Therefore
the cdl to ‘pr_court_two_phese ended’ isnaot yet incorporated in theinternal STD of ‘hps_alocae resource. Here, in
this paragraph, the cdl to ‘pr_court_two_phese ended’ will be eplicitly modeled into the internal STD of the operation.

Againin ared life situation this reemodeling will nat take place The modeler of sub-modd will use the ‘finishing state’ -
indicaor. Hewill placeit in bah the ‘finishing’ states of his sib-model. The integrator (the modeler of the integrated
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modd) inspeds the sub-models that he has to integrate. Hefinds two (2) ‘finishing’ statesin the sub-model. In his
integrated model he then uses a‘two-courting’ state, and adds the operation ‘ pr_court_two_phase_ended’ to the
operations of integrated model. Hewill not remodel the original operation ‘hps_alocae resource, but hewill just add
this operation to the li st of employees of the mntrol objed.

This integration mechanism can easily be scded up If the modeler of the integrated model finds three‘finishing’ statesin
some sub-modd, hewill adda'‘threecourting’ state to the manager of the mntrol objed. Plus he will add the operation
‘pr_court_three phase_ended’, etc.

In the next four figures first the internal STD of the operation ‘hps_allocate_resource’ is shown with the ‘finishing
state’-indicator. Then there follows a figure which looks ‘inside’ the “finishing’-state and which shows the call to the
operation ‘pr_count_two_phase_ended’. Then the two subprocesses S1 and S2 with respect to the manager STD of the
control object ‘project’ will be given.
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ASKED

CALL_
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INFORM_(TOR)

figure 6.33 employeeint-hps_allocae resource: interna behavior STD, with ‘finishing state-indicator
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figure 6.34 employeeint-hps_allocae resource: internal behavior STD, with exploded view of ‘f inishing state!
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figure 6.35 employeeint-hps_alocae resource : subprocessS1_wrt_project
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figure 6.36 employeeint-hps_alocae resource : subprocessS2_wrt_project

The employee‘hcss dlocae resource isone of thetwo passble cdlersof ‘pr_court_two_phese ended'. It is one of the
two ‘last’ operations of phase 4 o the processfragment ‘writi ng projed management documents'. The other ‘last’
operation o phase 4 isthe operation ‘ hps_all ocae _resource . Both operations have to signal to the manager STD of the
cortrol objed before the manager STD finishes phase 4. The manager STD courts the number of cdlsto ‘pr_court_two
_phese_ended’ inits‘courting’ state.

The operation ‘ hcss alocae resource has drealy been modeled in phese 4, withou regard to later integration. Therefore
the cdl to ‘pr_court_two_phese ended’ isnat yet incorporated in theinternal STD of ‘hess allocae resource . Here, in
this paragraph, the cdl to ‘pr_court_two_phese ended’ will be eplicitly modeled into the internal STD of the operation.

In the next four figures first the internal STD of the operation ‘hcss_allocate_resource’ is shown with the “finishing
state’-indicator. Then there follows a figure which looks ‘inside’ the ‘finishing’-state and which shows the call to the
operation ‘pr_count_two_phase_ended’. Then the two subprocesses S1 and S2 with respect to the manager STD of the
control object ‘project’ will be given.



Software Process Modeling page : 28t
in SOCCA version : 0.10

*

HCSS

NON- HCSS_ ALL OCATE WRITE TPM_ HPRS_
ALLOCATE_ == RESOURCE INTERNAL = L"&OE%M ) AL INFORM_(X)
RESOURCE - MEMO - - ASKED
HCSS ALLOCATE\ ASKED TPM_ HPRS_
RESOURCE INFORM_(IM) INFORM_(IM)

figure 6.37 employeeint-hcss al ocate resource: internal behavior STD, with ‘finishing state-indicator
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figure 6.38 employeeint-hcss all ocate resource : internal behavior STD, with exploded view of ‘f inishing state’
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figure 6.39 employeeint-hcss al ocate resource : subprocessS1_wrt_project
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figure 6.40 employeeint-hcss allocae resource : subprocessS2_wrt_project
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6.3.22 Customer (phase 1, changed)

6.3.2.21 Customer (phase 1, changed) : external behavior-STD, organizational view

In the original sub-model of phase 1 it was assumed that the austomer could start phase 1 (and therefore the total process
fragment *writi ng projed management documents’) repetitively by sequential cdl sto its autonamous operation
‘cu_request_propasd’. In thisway more than ore request for propasal could be handled in pardld. In the integration o
the four phase-submodels this parall el functionality is handed in another way. The austomer now cdls it autonamnous
operation‘cu_projed_life_cycle repetitively to start parallel exeautions of the processfragment. Within ore exeaution d
the processfragment ‘ writi ng projed management documents’ the aistomer can orly once cdl its operation
‘cu_request_propasd’. The external STD for phase 1 is changed to refled this.

CU_REQUEST_
PROPOSAL

CU_REQUEST_ ASKED
PROPOSAL

figure 6.41 customer : external behavior STD (phase 1) , organizational view

6.3.2.22 Customer (phase 1, changed) : external behavior-STD, communicative view

The thanges in the external STD, organizaional view, arerefleded in the external STD, communicative view. Becaise
the operation‘ cu_request_propasal’ can orly be cdled orce the STD does nat return to its neutrd state dter the cdl has
been acceted. The *starting’ state, in which the cdled operationis garted, still exists. After that, when the operation hes
been started, the STD goesto its (end)-state ‘ cu_request_proposal started’.

CU_REQUEST_PROPOSAL ASKED

STARTING CU_REQUEST_
CU_REQUEST_ PROPOSAL

CU_REQUER PROPOSAL STARTED

figure 6.42 customer : external behavior STD (phase 1), communicaive view

6.3.2.23 Customer (phase 1, changed) : internal behavior-STDs

For phase 1 till only the operation ‘cu_request_propcsal’ of the austomer is relevant. Itsinternal behavior STD has not
been changed with resped to the way it was modeled in the original phase 1-submodel.

NON CU_REQUEST_
CU_REQUEST_ PROPOSAL

PROPOSAL ACT_ ASKED
CU_REQUEST RD_INITIATE_ AM_REQUEST_

PROPOSAL (CONTENT) PROPOSAL _
(REQUIREMENTS
DOCUMENT)

DETERMINE RD_INITIATE AM_REQUEST )

CONTENT ASKED PROPOSAL
CALL _ CALL_ ASKED

figure 6.43int-cu_request_proposal : interna behavior STD

With the operation ‘ cu_request_propcsa’ the austomer considers his requirements (= determines the ntents of the
reguirements document). Then he aedes arequirements document and initi ates it with his requirements (cdl _
rd_initiate_(content)). With this requirements document he gproadches the acourt manager with arequest for a propasal
based onthe requirements (cdl_am_request_propasal_(requirements document)).
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6.3.2.24 Customer (phase 1, changed) : manager-STD

The manager STD isthe same & the external STD, communicative view. In it states the manager STD prescribes the
subprocesses for its employees. The transiti ons are guarded with a mbination d traps. The enployees haveto bein
these traps for the transitionto be enabled.

The notation CP Sk stands for Consoli dated Prescribed Subprocesses andis a set of CCx’'s. The notation CCx stands for
‘Cdler(s)-Cdlee andisthe set of subprocesses prescribed for a cetain cdler-cdlee @mbination. The notation TLF-x
standsfor ‘ Traps Logicd Formula and describes the aombination d traps that enables the transition. The numbering of
the subprocesses and traps corresponds to the one used in the next paragraph.

The CP(' s have the same name & the state for which they are valid. The TLFX' have the same name & the operation
that is darted when the trangitionis taken. Transitions with noTLF (with no ramein the external STD) are aitomatic
transitions (unlessotherwise indicated). The name of CCx’ s will i nclude the full names of the cdl er and cdl eeoperations
separated by a‘~' charader. Subprocesses and traps will be given as much o their full name &is necessary to avoid
ambiguity. Thisfull name is constructed with the ‘ dat’ -notation.

For the (changed) ‘ phase 1’ -manager STD of the dasscustomer, the CPSs, CCsandthe TLFS are:

CPS' neutra’ = {autonamous ~ cu_request_propcsal.S1_wrt_customer}
TLF‘cu_request_propcsa’ = cu_reguest_propasal . T1_wrt_customer
CPS'starting cu_request_propcsal’ = {autonamous ~ cu_request_proposal.S2_wrt_customer}
TLF‘no rame = cu_request_propasal . T2_wrt_customer

CPS‘cu_request_propcsal started” = {autonamous ~ cu_request_proposal.S1_wrt_customer}

6.3.2.25 Customer (phase 1, changed) : employee-STDs

For phase 1 still only the employee* cu_request_propcsa’ of the austomer isrelevant. The subprocesses S1 and S2, and
two traps T-1 and T-2 are the same & modeled in the origina ‘phase 1'-submodel. S1, S2 ,T-1 and T-2 (all with resped to
customer) are acording to the cdl er-cdl ee onstruct.
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6.3.23 Customer (corporate)

6.3.2.31 Customer (corporate) : external behavior-STD, organizational view

The aittonamous operation ‘ cu_start_projed_life_cycle' isalways avail able to the austomer. It can dways tart anew
projed life g/cle. Thisismodeled by adding to the total ‘ constructed’ external STD of the austomer (constructed during
theintegration d the processfragments ‘ writi ng projed management documents’, ‘ changing projed management
documents and‘ closing projed’) apardle STD that includes the transition ‘cu_projed_life_cycle' . This constitutes the
totdl ‘corporate’ externa STD of the dasscustomer.

4 )

TOTAL
CONSTRUCTED!
EXTERNAL
STD

CU_PROJECT_LIFE_CYCLE

)

N /

figure 6.44 customer : total corporate external STD, organizational view

Thefad that both external STDs ‘total constructed external STD' and * neutral’ can runin paral e, ismodeled by the
AND-superstate (the big redangle with the rounded corners, with the dashed line dividing it into two compartments). The
AND-superstate is part of the UML notation for state diagrams, which is esentialy the Harel statechart natation [HAR].

6.3.2.32 Customer (corporate) : external behavior-STD, communicative view

The aittonamous operation ‘cu_projed_life_cycle' can be cdl ed repetetively by the austomer. The external STD hasa
‘neutral’ state in which the STD waitsfor a cdl to the operation. The STD aso hasa‘starting’ state. After the operationis
started, the STD transits badk to neutral. Here it can servicethe next cdl to ‘cu_projed_life_cycle'. I.e. the austomer can
start the next projed (life g/cle).
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figure 6.45 customer : total corporate externa STD, communicétive view

6.3.2.33 Customer (corporate) : internal behavior-STDs

To thetotal corporate model of the austomer the internal operation‘cu_projed_life_cycle' isadded. It has the following
internal STD.

°
NON- CU_PROJECT_ PR_PROJECT_
CU_PROJECT_ LIFE_CYCLE LIFE_CYCLE

LIFE_.CYCLE | ACT_ ASKED CALL_ ASKED
CU_PROJECT_ PR_PROJECT_

LIFE_CYCLE LIFE_CYCLE

figure 6.46 int-cu_project_life_cycle: internal behavior STD

The operationsimply cdls‘pr_projed_life_cycle' of the dassprojed. With this operation the austomer starts a new
projed (life grcle).

6.3.2.34 Customer (corporate) : manager-STD

The manager STD isthe same athe external STD, communicative view. In it states the manager STD prescribes the
subprocesses for its employees. The transitions are guarded with a wmbination d traps. The enployees haveto bein
these traps for the transition to be enabled.

The notation CPSk stands for Consoli dated Prescribed Subprocesses andis a set of CCx’'s. The natation CCx stands for
‘Cdler(s)-Callee andisthe set of subprocesses prescribed for a cetain cdler-cadlee @mbination. The notation TLF-x
standsfor ‘ Traps Logicd Formula and describes the cmbination d traps that enables the transition. The numbering of
the subprocesses and traps corresponds to the one used in the next paragraph.

For the‘cu_projed_life_cycle -part of thetotal corporate external STD of the dasscustomer, the CPS5, CCsandthe
TLFSare:

CPS' neutrd’ ={autonamous ~ cu_projed_life_cycleS1_wrt_customer}
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TLF‘cu_projed _life cycle’ =cu_projed_life cycleT1_wrt_customer
CPS'starting cu_projed_life cycle ={autonamous~ cu_projed_life_cycle.S2_wrt_customer}
TLF‘no reme =‘cu_projed_life_cycleT2_wrt_customer

6.3.2.35 Customer (corporate) : employee-STDs

To thetotal corporate model of the austomer the enployee’cu_projed_life cycle' isadded. It has the subprocesses S1
and S2, andthetraps T-1 and T-2 (all with resped to customer), acording to the cdl er-cdlee onstruct.
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6.3.24 Customer (integration)

6.3.2.41 Customer (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-externa STD of the dass' customer’.

The dass' customer’ does nat participate in phese 4. Therefore the phase 4-external STD consists of adumny state. The
phase 1-external STD has been changed with resped to the original sub-model of phase 1.

CU_REQUEST_
PROPOSAL

CU_REQUEST_ \ ASKED
PROPOSAL

figure 6.47 customer : extended phese 1-external STD

CU_QUERY_REQUIREMENT_(X)

CU_AGREE_PROJ_MAN_DOC_(X)
figure 6.48 customer : extended phase 2-external STD

O

CU_SIGN_PC_(X)
figure 6.49 customer : extended phese 3-external STD

figure 6.50 customer : extended phese 4-external STD

6.3.2.42 Customer (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with eat ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.
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The transitions leaving the start states get the label * change _to_plhese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.

CU_QUERY_REQUIREMENT_(X)

CU_REQUEST_
PROPOSAL
ASKED

CU_REQUEST_
PROPOSAL

PHASE_ENDED CHANGE_TO_ PHASE_ENDED

PHASE_2

CU_AGREE_PROJ_MAN_DOC_(X

CHANGE_TO_PHASE_3

CHANGE_TO_ PHASE_ENDED

PHASE_4

CU_SIGN_PC_(X)
figure 6.51 customer : ext_wpmd_customer, total external STD

The naming convention for atotal external STD is as foll ows. The name starts with the prefix ‘EXT’. Thisis conform the
normal external STD natation. Then followstheindicaion d the processfragment for which the total external STD will
bevdid. Inthiscase ‘WPMD'. This gandsfor ‘Writing Projed Management Documents'. Thisisfollowed by the dass
name. E.g. EXT_WPMD_CUSTOMER isthe external STD of the dass'customer’ valid for the processfragment ‘writing
projed management documents'.

Thetota externa STD isinitialy inits gate ‘start’. When the @ntrol operation ‘pr_projed_life_cyl€ of the control objed
‘projed’ (sm )cdlsthe operation‘change to_phese 1' of the‘customer’, thetotal external STD will (eventualy) transit
toits sate ‘phase 1'. Here it managesiits phase 1-employees. |.e. phase 1 takes place At the end  phase 1, the last
operation d this phase signals the cntrol objed that this phase can be ended. The operation ‘pr_phese_ended’ of the
control objed then (ssim_)cadlsthe operation ‘ phase_ended’ of the ‘ customer’. Thetotal STD will (eventually) transit to
the state ‘intermediate 1'. I.e. phase 1 has ended.

In the state ‘intermediate_1' the total external STD isready to accept a cdl to ‘change to_phese_2'. When the aontrol
operation ‘pr_projed_life_cycle’ (sm_)cdlsthe operation‘change to_phase 2 of the ‘ customer’, the total external STD
will (eventually) trangit to its gate ‘ phase 2. Here it manages its phase 2-employees. |.e. phase 2 takes place At the end o
phase 2, the last operation d this phase signalsthe cntrol objed that this phase can be ended. The operation
‘pr_phese_ended’ of the control objed then (sim_)cdl s the operation ‘ phase_ended’ of the ‘ customer’. Thetotal STD wiill
(eventually) transit to the state ‘intermediate_2'. |.e. phase 2 has ended.

In the state ‘intermediate_2' the total external STD isrealy to accept a cdl to ‘change to_phese_3'. When the @ntrol
operation‘pr_projed_life_cycle’ (sm_)cdlsthe operation‘change to_phase 3 of the ‘ customer’, the total external STD
will (eventually) transit to its gate ‘ phase 3'. Here it manages its phase 3-employeses. |.e. phase 3 takes place At the end o
phase 3, the last operation d this phase signalsthe crntrol objed that this phase can be ended. The operation
‘pr_phese_ended’ of the control objed then (sim_)cdl s the operation ‘ phase_ended’ of the ‘ customer’. Thetotal STD wiill
(eventually) transit to the state ‘intermediate_3'. |.e. phase 3 has ended.

In the state ‘intermediate_3' the total external STD isready to accept a cdl to ‘change to_phese 4. When the aontrol
operation ‘pr_projed_life_cycle’ (sm_)cdlsthe operation‘change to_phese 4 of the ‘ customer’, the total external STD
will (eventualy) transit to its sate ‘phase 4. Sincethe dass' customer’ does not participate in prese 4, noadion d
‘customer’ will take placehere. At the end d phase 4, bath the ‘last’ operations of this phase signal the cntrol objed that
this phase can be ended. The manager of the cntrol objed courts the number of cdlsto the operation
‘pr_court_two_phese_ended’. When this operation hes been cdl ed twice, the manager STD of the cntrol objed
autonamoudly startsits own operation‘ pr_phese_ended’. This operation‘pr_phase_ended’ of the cntrol objed then
(sim_)cdlsthe operation ‘phase_ended’ of the ‘ customer’. The total externa STD will (eventually) transit to itsfinal state
‘end . |.e. phase 4 hasended. |.e. the total processfragment ‘writing projed management documents' has ended.
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6.3.2.43 Customer (integration) : internal behavior-STDs

Theinternal operations of the dass* customer’ arein the first placethe internal operations as modeled in the phase 1, 2
and 3 Added to these operationsis the operation ‘cu_projed_life_cycle’ asmodeled in the mrporate mode of the dass
‘customer’.

During the integration the foll owing internal operations are alded to the dass‘ customer’ : ‘change to_plese 1,
‘change to_phese 2, ‘change to_plese 3, ‘change to_phese 4 and’‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

o
NON-
CHANGE_TO_
PHASE_1

CHANGE_TO_
PHASE_1

ACT_ ASKED

CHANGE_TO_
PHASE_1

NOP
(no-oper ation)

figure 6.52int-change to_phese 1: internal behavior STD

[«
NON-
CHANGE_TO_
PHASE_2

CHANGE_TO_

PHASE_2
ACT_

CHANGE_TO_
PHASE_2

NOP
(no-oper ation)

ASKED

figure 6.53int-change _to_phase 2: internal behavior STD

NON-

figure 6.54 int-change_to_phese 3: internal behavior STD

o
NON-
CHANGE_TO_
PHASE_4

CHANGE_TO_
PHASE_4

ACT_ ASKED

CHANGE_TO_
PHASE_4

NOP
(no-operation)

figure 6.55int-change _to_phase 4: internal behavior STD

o

NON- PHASE_ENDED

ACT ASKED

PHASE_ENDED

PHASE_ENDED

o
CHANGE_TO_
CHANGE_TO_ PHASE_3
PHASE_3 ACT_ ASKED NoP
CHANGE_TO_ (no-operation)
PHASE_3

NOP
(no-operation)
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figure 6.56 int-phase_ended : internal behavior STD

6.3.2.44 Customer (integration) : manager-STD

The total manager STD isthe same asthetotal external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment * writi ng projed management documents' prescribesin its‘phase 1,
‘phase 2’ and ‘phase 3' dtates dill the same subprocesses for its phase-employees as was modeled in the phase 1-, phase 2-
and plese 3-sub-models. These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein
states (of the total manager STD) that are nat relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesses' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} [ {dorit cares} [0 {new prescribed subprocesss}.

In this paragraph orly the { new prescribed subprocesses} will be spedfied. Also orly the new traps will be spedfied. The
‘old’ traps as modeled in the ‘ phase’ -sub-models are till valid in the integrated model .

The notation CP Sk stands for Consoli dated Prescribed Subprocesses andis a set of CCx’'s. The notation CCx stands for
‘Cdler(s)-Cdlee andisthe set of subprocesses prescribed for a cetain cdl er-cdlee @mbination. The natation TLF-x
standsfor ‘ Traps Logicd Formula and describes the aombination d traps that enables the transition. The numbering of
the subprocesses and traps corresponds to the one used in the next paragraph.

The CPS(' s have the same name as the state for which they are valid. The TLF-X' have the same name & the operation
that is darted when the trangitionis taken. Transitions with noTLF (with no ramein the external STD) are aitomatic
transitions (unlessotherwise indicated in the definiti ons below). Traps that are nat mentioned in the TLF are dorit cares.
The name of CCx’ swill i nclude the full names of the cdler and cdl eeoperations sparated by a‘~' charader.
Subprocesses and traps will be given as much of their full name ais necessary to avoid ambiguity. Thisfull nameis
constructed with the * dot’-notation.

The new CPSs, CCsand TLFsfor thistotal manager STD are :

CPS'start’ =
{pr_projed_life_cycle.S1_wrt_customer ~ change_to_phese _1.S1_wrt_customer,
~ change to_phese 2.S1_wrt_customer,
~ change_to_phese_3.S1_wrt_customer,
~ change to_phese 4.S1_wrt_customer,
pr_phese_ended.S1_wrt_customer ~ phase_ended.S1_wrt_customer}

TLF‘change to_phese 1' = pr_projed_life_cycle.T1.wrt_customer and change to_phese 1.T1 wrt_customer

CPS'phase 1 =
{pr_projed_life_cycle.S2_wrt_customer ~ change to_phese 1.S2_wrt_customer,
~ change_to_phese 2.S1_wrt_customer,
~ change to_phese 3.S1_wrt_customer,
~ change_to_phese _4.S1_wrt_customer,
pr_phese_ended.S1_wrt_customer ~ phase_ended.S1_wrt_customer}

TLF ‘phase_ended’ (1% = pr_phese_ended.T1 wrt_customer and phase_ended.T1_wrt_customer

CPS‘intermediate 1' =
{pr_projed_life_cycle.S2_wrt_customer ~ change_to_phese 1.S2_wrt_customer,
~ change to_phese 2.S1_wrt_customer,
~ change_to_phese _3.S1_wrt_customer,
~ change to_phese 4.S1_wrt_customer,
pr_phese_ended.S2_wrt_customer ~ phase_ended.S2_wrt_customer}

TLF‘change to_phese 2 =pr_projed_life_cycleT2.wrt_customer and change to_phase 2.T1 wrt_customer
and r_phese_ended. T2_wrt_customer and plese_ended. T2_wrt_customer
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CPS‘phase 2 =
{pr_projed_life_cycle.S3_wrt_customer ~ change_to_phese _1.S2_wrt_customer,
~ change to_phese 2.S2_wrt_customer,
~ change_to_phese _3.S1_wrt_customer,
~ change to_phese 4.S1_wrt_customer,
pr_phese_ended.S1_wrt_customer ~ phase_ended.S1_wrt_customer}

TLF ‘phase_ended’ (2°) = pr_phese_ended.T1_wrt_customer and prese_ended.T1_wrt_customer

CPS'‘intermediate 2 =
{pr_projed_life_cycle.S3_wrt_customer ~ change to_phese 1.S2_wrt_customer,
~ change_to_phese 2.S2_wrt_customer,
~ change to_phese 3.S1_wrt_customer,
~ change_to_phese_4.S1_wrt_customer,
pr_phese_ended.S2_wrt_customer ~ phase_ended.S2_wrt_customer}

TLF‘change to_plase 3 =pr_projed_life_cycle T3.wrt_customer and change to_phese 3T1_wrt_customer

and p_phese_ended. T2_wrt_customer and phese_ended. T2_wrt_customer

CPS‘phase 3 =
{pr_projed_life_cycle.S4 wrt_customer ~ change to_phese 1.S2_wrt_customer,
~ change_to_phese 2.S2_wrt_customer,
~ change to_phese 3.S2_wrt_customer,
~ change_to_phese_4.S1_wrt_customer,
pr_phese_ended.S1_wrt_customer ~ phase_ended.S1_wrt_customer}

TLF ‘phase_ended (3% = pr_phese_ended.T1 wrt_customer and phase_ended. T1_wrt_customer

CPS‘intermediate 3 =
{pr_projed_life_cycle.S4 wrt_customer ~ change_to_phese _1.S2_wrt_customer,
~ change to_phese 2.S2_wrt_customer,
~ change_to_phese_3.S2_wrt_customer,
~ change to_phese 4.S1_wrt_customer,
pr_phese_ended.S2_wrt_customer ~ phase_ended.S2_wrt_customer}

TLF‘change to_phese 4 =pr_projed_life_cycle.T4.wrt_customer and change to_phese 4.T1 wrt_customer

and r_phese_ended. T2_wrt_customer and plese_ended. T2_wrt_customer

CPS‘phase 4 =
{pr_projed_life_cycle.S5_wrt_customer ~ change_to_phese 1.S2_wrt_customer,
~ change to_phese 2.S2_wrt_customer,
~ change_to_phese_3.S2_wrt_customer,
~ change_to_phese 4.S2_wrt_customer,
pr_phese_ended.S1_wrt_customer ~ phase_ended.S1_wrt_customer}

TLF ‘' phase_ended (4°) = pr_phase_ended.T1_wrt_customer and phese_ended.T1_wrt_customer
and p_projed_life_cycle T5.wrt_customer
andchange _to_phese_1.T2_wrt_customer
andchange _to_phese 2T2_wrt_customer
andchange_to_phese_3.T2_wrt_customer
and change _to_phese 4.T2_wrt_customer

CPS'end =
{pr_projed_life_cycle.S5_wrt_customer ~ change_to_phese 1.S1_wrt_customer,
~ change to_phese 2.S1_wrt_customer,
~ change_to_phese _3.S1_wrt_customer,
~ change to_phese 4.S1_wrt_customer,
pr_phese_ended.S2_wrt_customer ~ phase_ended.S2_wrt_customer}
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Note: the operations ‘pr_phese_ended’ and‘ phase_ended’ are prescribed their subprocessS2 in the final state ‘end’. If
thereis asuccesor processfragment then the final (end) state of the total manager STD of the processfragment ‘writing
projed management documents’ is‘merged’ with the start state of the total manager STD of the next processfragment.
The guard onthe transition ou of this new intermediate state will be[pr_phese_ended.T2_wrt_customer and
phase_ended. T2_wrt_customer] and the internal STDs will be switched badk to their S1 subprocess So they can be used

again in the next processfragment.

6.3.2.45 Customer (integration) : employee-STDs

The employees of the manager STD of the dass' customer’ arein thefirst placethe enployees as modeled in the phase 1,
2 and 3 Added to theseisthe eanployee‘cu_projed_life_cycle asmodeled in the mrporate mode of the dass

‘customer’.

During the integration the following 7 employees are alded: ‘ change to_phase 1', ‘change to_phese 2,
‘change_to_phese 3, ‘change_to_plese_4' andtheir cdler ‘pr_projed_life_cycle’ and‘phase_ended’ anditscdler
‘pr_phese_ended'.

The employee’change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
customer), acording to the cdl er-cdlee onstruct.

NON- CHANGE_TO_
CHANGE_TO_ PHASE_1

PHASE_1 ASKED NOP

(no-operation)

figure 6.57 employeeint-change to_phase 1: subprocessS1_wrt_customer

-]
NON- CHANGE_TO_
CHANGE_TO_ PHASE_1

ACT_
PHASE_1 CHANGE - ASKED

PHASE_1

figure 6.58 employeeint-change to_phese 1: subprocessS2_wrt_customer

The employee‘change _to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to
customer), acording to the cdl er-cdlee onstruct.

[<]

NON- CHANGE_TO_
CHANGE_TO_ PHASE_2

PHASE_2 ASKED NOP

(no-oper ation)

figure 6.59 employeeint-change to_phase 2: subprocessS1_wrt_customer

-]
NON- CHANGE_TO_

CHANGE_TO_ PHASE_2
PHASE_2

figure 6.60 employeeint-change to_phese 2: subprocessS2_wrt_customer
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The employee‘change _to_phese_3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to
customer), acording to the cdl er-cdlee onstruct.

NON- CHANGE_TO_
CHANGE_TO_ PHASE_3

PHASE_3 ASKED NOP
(no-operation)

figure 6.61 employeeint-change to_phase 3: subprocessS1_wrt_customer

)
NON- CHANGE_TO_
CHANGE_TO_ PHASE_3
PHASE_3

figure 6.62 employeeint-change to_phese 3: subprocessS2_wrt_customer

The employee‘change _to_phese_4' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to
customer), acording to the cdl er-cdlee onstruct.

o
NON- CHANGE_TO_
CHANGE_TO_ PHASE_4
PHASE_4 ASKED NOP
(no-operation)

figure 6.63 employeeint-change to_phase 4: subprocessS1_wrt_customer

o
NON- CHANGE_TO_
CHANGE_TO_ PHASE_4

PHASE_4 ASKED

figure 6.64 employeeint-change to_phese 4: subprocessS2_wrt_customer

The employee‘pr_projed_life_cycle' isthe cdler of thefour cdlees‘change to_phese 1', ‘change to_phese 2,
‘change to_phese 3 and‘change to_plese 4 of the dass’ customer’. Consequently it has five subprocesses and traps
with resped to the manager STD of the dass' customer’ : S1, S2, S3, 4 and S5 and T-1, T-2, T-3, T-4 and T-5. The next
two figures sow the internal operation‘pr_projed_life cycle’ anditsfive subprocesss.
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PHASE 1
ASKED SIM_CALL_
CHANGE_TO_

PHASE_4

SIM_CALL_
CHANGE_TO_
PHASE_2

SIM_CALL_
CHANGE_TO_
PHASE_3

SIM_CALL_
CHANGE_TO_
PHASE_1

figure 6.65 employeeint-pr_project_life_cycle: internal behavior STD
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S1

SIM_CALL_
CHANGE_Tq]
PHASE_1
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ASKED

S2 SM_CALL_

CHANGE_TO,
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T3

PHASE 2
ASKED

s3
SIM_CALL_

CHANGE_TO_
PHASE_3

PHASE 3
ASKED

s4
PHASE_4

S5

figure 6.66 employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, 4, S5 wrt_customer

SIM_CALL_
CHANGE_TO_

T4

PHASE 4
ASKED

This operation ‘pr_projed_life_cycle’ isnat only an employeeof ‘ customer’, but also o all other participating classes of
the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the same
subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The
adua subprocessistheintersedion d these 19 prescribed subprocesses. At the start the operation hes the prescribed

subprocesss:

S1_wrt_customer,
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S1_wrt_requirements_dacument,
S1_wrt_acourt_manager,

S1 wrt_make or_buy meding,

S1 wrt_chief_exeautive_officer,

S1 wrt_heal_personrdl sedion,
S1_wrt_projed_form,
S1_wrt_head_controller_sedion,
S1_wrt_technicd_projed_manager,

S1 wrt_quelity asaurance adviser,

S1 wrt_heal_production_sedion,

S1 wrt_heal_suppat_sedion,

S1 wrt_projed_management_document,
S1 wrt_projed_meding_minus,
S1_wrt_archive/documentation_administrator,
S1 wrt_heal_computer_suppat_sedion,
S1 wrt_terms_of_reference_dacument,
S1_wrt_internal_memorandum,

S1 _wrt_engined.

All these subprocesses are the same. The adual subprocess(the intersedion) isthus S1. Then the operation dacesthe
sim_cdl_change to_phese 1todl 19 participating classes and it transitsto its gate ‘ phase 1 asked'. The participating
classswill servicethe cdl to their operation’change to_plese _1'. They dothisnat al at the same time. So some of the
manager STDs of the participating classes will till bein their state where they prescribe S1, while others are dready in a
state where they prescribe S2. The adua subprocessof the operation ‘pr_projed_life_cycle’ will then betheintersedion
of Sl-subprocesses and S2-subprocesses. This resultsin an adual subprocessconsisting only of the state  phase 1 asked’
for the operation ‘pr_projed_life_cycle' . Asthe operation ‘pr_projed_life cycle' hasplacal its

sim_cdl_change to_phese litisdrealy inthis gate. It wil now be cnfined to this date. When all 19 participating
classes have serviced the cdl and arein their state where they prescribe S2, the adua subprocessof
‘pr_projed_life_cycle’ will become S2. It can then placethesim _cdl_change to_phaese 2. This mechanism appliesaso
to the other prescribed subprocesses. In thisway the operation‘ pr_pged_life cycle' is‘clocked’ through its dates.

The employee‘ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to customer),
acording to the cdl er-cdlee onstruct.

NON- PHASE_ENDED
PHASE_ENDED ASKED NOP
(no-operation)

figure 6.67 employeeint-phase_ended : subprocessS1_wrt_customer

o
NON- PHASE_ENDED

PHASE_ENDED ASKED

figure 6.68 employeeint-phase_ended : subprocessS2_wrt_customer

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass’ customer’. It has two subprocesses
S1 and S2, and two traps T-1 and T-2 (all with resped to customer) acording to the cdler_cdleeconstruct.

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDET]
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figure 6.69 employeeint-pr_phese_ended : subprocessS1_wrt_customer

NON- PR_PHASE_
PR_PHASE_ ENDED
ENDED ASKED

figure 6.70 employeeint-pr_phese ended : subprocessS2_wrt_customer

This operation ‘pr_phase_ended’ is not only an employeeof ‘ customer’, but also o al other participating classes of the
processfragment ‘writi ng projed management documents'. All these participating classes prescribe the same
subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesses. Before the operation hes placel its
sim_cdl_phaese_ended, it has prescribed to it the subprocesses S1_wrt_customer, S1_wrt_requirements_document,
S1_wrt_acourt_manager, etc. The adua subprocessisthus S1. Then the operation dacesthe sm_cdl_phese_ended to
al 19 participating classes and it transitsto its sate ‘realy’ . The participating classes will servicethe cdl to their operation
‘phase_ended’. They dothisnat al at the same time. So some of the manager STDs of the participating classs will still be
in their state where they prescribe S1, whil e others are drealy in a state where they prescribe S2. The adua subprocessof
the operation ‘pr_phase_ended’ will then betheintersedion d Sl-subprocesses and S2-subprocesses. Thisresultsin an
adua subprocessconsisting only of the state ‘ready’ for the operation‘ pr_phese_ended’ . Asthe operation
‘pr_phese_ended’ has placed its sSm_cdl_phase_ended it isarealy in this date. It wil now be @nfined to this date. When
all 19 participating classes have serviced the cdl and arein their state where they prescribe S2, the adual subprocessof
‘pr_phese_ended’ will beame S2. The operation ‘pr_phese_ended’ can then continue with its next subprocessS2. This
S2 being the ‘intermediate’ subprocesson the way to the next S1 in which it can pacethe next sim_cdl_phese_ended.
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6.3.25 Requirements document (integration)

6.3.2.51 Requirements document (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass' requirements document’.

The dass' requirements document’ does nat participate in prese 2, 3 or 4. Therefore the phase 2-, phase 3- and plese 4-
external STDs consist of adummy state.

RD_INITIATE_(X)

figure 6.71 requirements document : extended phase 1-external STD

figure 6.72 requirements document : extended phase 2-external STD

figure 6.73 requirements document : extended phase 3-external STD

figure 6.74 requirements document : extended phase 4-external STD

6.3.2.52 Requirements document (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment “writi ng projed management
documents' isto conred the extended phese-external STDswith ea aher in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This*coinciding’ state between two phese-
externa STDsiscdled an ‘intermediate’ state. This models the sequentia dependency between the phases.

The transitions leaving the start states get the label ‘ change_to_phese x’. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘ pr_phase_ended’. These represent the * phase-ended’ operation. The
constructionis performed in the next figure.
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RD_INITIATE_(X)

INTER- INTER-

MEDIATE_1 MEDIATE_2
CHANGE_TO_ PHASE_ENDED 1| CHANGE_TO_ PHASE_ENDED =
PHASE_1 PHASE_2

CHANGE_TO_PHASE_3

INTER-
MEDIATE_3

CHANGE_TO_
PHASE_4

PHASE_ENDED PHASE_ENDED

figure 6.75 requirements document : ext_wpmd_requirements_document, total externa STD

Thetota externa STD isinitialy inits gate ‘start’. When the @ntrol operation ‘pr_projed_life_cyl€ of the control objed
‘projed’ (sm )cdlsthe operation‘change to_phese 1' of the ‘requirements document’, the total external STD will
(eventually) transit to its gate ‘phase 1. Here it manages its phase 1-employeses. |.e. phase 1 takes place At the end o
phaese 1, the last operation d this phase signalsthe crntrol objed that this phase can be ended. The operation
‘pr_phese_ended’ of the control objed then (sim_)cdl s the operation ‘ phase_ended’ of the ‘ requirements document’. The
total STD will (eventually) transit to the state ‘intermediate 1'. |.e. phase 1 has ended.

In the state ‘intermediate_1' the total external STD isready to accept a cdl to ‘change to_phese_2'. When the antrol
operation ‘pr_projed_life_cycle’ (sm_)cdlsthe operation‘change to_phase 2 of the ‘requirements document’, the total
externa STD will (eventualy) transit to its gate ‘phase 2. Sincethe dass' requirements document’ does not participatein
phase 2, noadion d ‘ requirements document’ will take placehere. At the end d phase 2, the last operation o this phase
signalsthe mntrol objed that this phase can be ended. The operation ‘pr_phese ended’ of the cntrol objed then
(sim_)cdlsthe operation ‘phase_ended’ of the ‘ requirements document’. The total STD will (eventualy) transit to the
state ‘intermediate 2 . |.e. phase 2 has ended.

In the state ‘intermediate_2 the total external STD isready to accept a cdl to ‘change to_phese_3. When the antrol
operation ‘pr_projed_life_cycle’ (sm_)cdlsthe operation‘change to_phase 3 of the ‘requirements document’, the total
externa STD will (eventualy) transit to its gate ‘phase 3'. Sincethe dass' requirements document’ does not participatein
phase 3, noadion d ‘ requirements document’ will take placehere. At the end d phase 3, the last operation o this phase
signalsthe mntrol objed that this phase can be ended. The operation ‘pr_phese ended’ of the cntrol objed then
(sim_)cdlsthe operation ‘phase_ended’ of the ‘ requirements document’. Thetotal STD will (eventualy) transit to the
state ‘intermediate_3'. |.e. phase 3 has ended.

In the state ‘intermediate_3' the total external STD isready to accept a cdl to ‘change to_phese 4. When the antrol
operation ‘pr_projed_life_cycle’ (sm_)cdlsthe operation‘change to_phese 4 of the ‘requirements document’, the total
externa STD will (eventualy) transit to its gate ‘phase 4. Sincethe dass' requirements document’ does not participatein
phase 4, noadion d ‘requirements document’ will take placehere. At the end o phase 4, bath the ‘last’” operations of
this phase signal the control objed that this phase can be ended. The manager of the cntrol objed courts the number of
cdlsto the operation ‘pr_court_two_plese_ended’. When this operation has been cdled twice, the manager STD of the
control objed autonamoudly starts its own operation ‘ pr_phese_ended’. Thisoperation ‘pr_phese_ended’ of the control
objed then (sm )cdlsthe operation ‘ phase_ended’ of the ‘ requirements document’. The total external STD will
(eventually) transit to itsfinal state ‘end . |.e. phase 4 has ended. |.e. the total processfragment ‘writing projed
management documents’ has ended.

6.3.2.53 Requirements document (integration) : internal behavior-STDs

Theinterna operations of the dass' requirements document’ are in thefirst placethe internal operation as modeled in the
phase 1.

During the integration the foll owing internal operations are alded to the dass' requirements document’ :
‘change_to_phese 1', ‘change to_pltese 2, ‘change to_phese 3, ‘change to_phese 4' and ‘phase_ended'.
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These 5 additiona operations are so-cdled ‘ no-operations’ (nops). A nopisan operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivaent to the mrrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : internal behavior STDS).

6.3.2.54 Requirements document (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents’ prescribesin its ‘phase 1’
state till the same subprocesses for its phase-employees as was modeled in the phase 1 sub-model. These may be cdled
‘old prescribed subprocesss' . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee a&e‘dort cares'.

In the integration the total manager gets new employees. For this new employeesit isaso prescribing subprocesses. These
may be cdled ‘new prescribed subprocesss'. The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [ { new prescribed subprocesses}.

In this paragraph oy the { new prescribed subprocesses} will be spedfied. Also orly the new trapswill be spedfied. The
‘old’ traps as modeled in the ‘ phase’ -sub-models are till valid in the integrated model .

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are:

CPS'start’ =
{pr_projed_life_cycle.S1_wrt_requirements_document ~ change to_phese_1.S1_wrt_requirements_document,
~change to_phase 2.S1_wrt_requirements_dacument,
~ change to_phese 3.S1_wrt_requirements_dacument,
~ change to_phese 4.S1_wrt_requirements_dacument,
pr_phese_ended.S1_wrt_requirements_document ~ phase_ended.S1_wrt_requirements_dacument}

TLF‘change to_phese 1' = pr_projed_life_cycle.T1l.wrt_requirements_document
andchange to_phese 1.T1 wrt_requirements document

CPS‘phase 1 =

{pr_projed_life_cycle.S2_wrt_requirements_document ~ change to_phese_1.S2_wrt_requirements_document,
~change to_phase 2.S1_wrt_requirements_dacument,
~ change_to_phese 3.S1_wrt_requirements_dacument,
~ change to_phese 4.S1_wrt_requirements_dacument,

pr_phese_ended.S1_wrt_requirements_document ~ phase_ended.S1_wrt_requirements_dacument}

TLF ‘' phase_ended (1°% = pr_phase_ended.T1_wrt_requirements_document
and prese_ended.T1_wrt_requirements_dacument

CPS‘intermediate 1' =

{pr_projed_life_cycle.S2_wrt_requirements_document ~ change to_phese_1.S2_wrt_requirements_document,
~change to_phase 2.S1_wrt_requirements_dacument,
~ change_to_phese 3.S1_wrt_requirements_dacument,
~ change to_phese 4.S1_wrt_requirements_dacument,

pr_phese_ended.S2_wrt_requirements_document ~ phase_ended.S2_wrt_requirements_dacument}

TLF‘change to_phese 2 =pr_projed_life_cycle.T2.wrt_requirements_document
and change to_phese 2.T1 wrt_requirements document
and p_phese_ended. T2_wrt_requirements_document
and phese_ended.T2_wrt_requirements_document

CPS'phase 2 =
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{pr_projed_life_cycle. S3_wrt_requirements _document ~ change to_phese 1.S2_wrt_requirements document,
~ change_to_phese 2.S2_wrt_requirements_dacument,
~ change to_phaese 3.S1_wrt_requirements_dacument,
~ change_to_phese 4.S1_wrt_requirements_dacument,

pr_phese_ended.S1_wrt_requirements document ~ phase_ended.S1_wrt_requirements_dacument}

TLF ‘phase_ended’ (2°) = pr_phese_ended. T1_wrt_requirements_document
and phese_ended.T1_wrt_requirements_dacument

CPS'‘intermediate 2 =

{pr_projed_life_cycle. S3_wrt_requirements _document ~ change to_prese 1.S2_wrt_requirements document,
~ change_to_phese 2.S2_wrt_requirements_dacument,
~ change to_phaese 3.S1_wrt_requirements_dacument,
~ change_to_phese 4.S1_wrt_requirements_dacument,

pr_phese_ended.S2_wrt_requirements document ~ phase_ended.S2_wrt_requirements_dacument}

TLF ‘change to_plase 3 =pr_projed_life _cycleT3.wrt_requirements document
andchange to_phese_3T1 wrt_requirements_dacument
and r_phese_ended. T2_wrt_requirements document
and phese_ended. T2_wrt_requirements_daocument

CPS'phase 3 =

{pr_projed_life_cycle.S4 wrt_requirements document ~ change to_prese 1.S2_wrt_requirements document,
~ change_to_phese 2.S2_wrt_requirements_dacument,
~ change to_phase 3.S2_wrt_requirements_dacument,
~ change to_phese 4.S1_wrt_requirements_dacument,

pr_phese_ended.S1_wrt_requirements document ~ phase_ended.S1_wrt_requirements_dacument}

TLF ‘phase_ended (3% = pr_phese_ended.T1 wrt_requirements_dacument
and phese_ended.T1_wrt_requirements_dacument

CPS'‘intermediate 3 =

{pr_projed_life_cycle.S4 wrt_requirements document ~ change to_prese 1.S2_wrt_requirements document,
~ change_to_phese 2.S2_wrt_requirements_dacument,
~ change to_phaese 3.S2_wrt_requirements_dacument,
~ change_to_phese 4.S1_wrt_requirements_dacument,

pr_phese_ended.S2_wrt_requirements document ~ phase_ended.S2_wrt_requirements_dacument}

TLF‘change to_phese 4 =pr_projed_life_cycle.T4.wrt_requirements document
andchange to_phese_4.T1 wrt_requirements_document
and r_phese_ended. T2_wrt_requirements document
and phese_ended. T2_wrt_requirements_daocument

CPS'phase 4 =

{pr_projed_life_cycle.S5_wrt_requirements _document ~ change to_prese 1.S2_wrt_requirements document,
~ change to_phese 2.S2_wrt_requirements_dacument,
~ change to_phese 3.S2_wrt_requirements_dacument,
~ change_to_phese 4.S2_wrt_requirements_dacument,

pr_phese_ended.S1_wrt_requirements document ~ phase_ended.S1_wrt_requirements_dacument}

TLF ‘phase_ended (4% = pr_phese_ended.T1 wrt_requirements dacument
and phese_ended.T1_wrt_requirements_dacument
and p_projed_life_cycle T5.wrt_requirements document
andchange _to_phese_1.T2_wrt_requirements_dacument
andchange _to_phese 2T2_wrt_requirements_dacument
andchange _to_phese_3.T2_wrt_requirements_dacument
and change _to_plese 4.T2_wrt_requirements_dacument

CPS'end =
{pr_projed_life_cycle.S5_wrt_requirements_document ~ change to_phese_1.S1_wrt_requirements_document,
~change to_phase 2.S1_wrt_requirements_dacument,
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~ change to_phese 3.S1_wrt_requirements_dacument,
~ change_to_phese 4.S1_wrt_requirements_dacument,
pr_phese_ended.S2_wrt_requirements document ~ phase_ended.S2_wrt_requirements_document }

Note: the operations ‘ pr_phese_ended’ and ‘phase_ended’ are prescribed their subprocessS2 in the final state ‘end . If
thereis asuccessor processfragment then the final (end) state of the total manager STD of the processfragment *writi ng
projed management documents’ is‘merged’ with the start state of the total manager STD of the next processfragment.
The guard onthe transition ou of this new intermediate state will be [pr_phese_ended.T2_wrt_requirements

document and prese_ended. T2_wrt_ requirements_document] and theinternal STDs will be switched bad to their S1
subprocess So they can be used again in the next processfragment.

6.3.2.55 Requirements document (integration) : employee-STDs

The anployees of the manager STD of the dass' requirements document’ arein the first placethe enployee @ modeled in
the phase 1. During the integration the following 7 employees are alded: ‘ change to_phese 1', ‘change to_plrese 2,
‘change to_phese 3, ‘change_to_plese 4 andtheir cdler ‘pr_projed_life_cycle’ and‘phase_ended’ anditscdler
‘pr_phese_ended'.

The employee’change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘requirements document’), acording to the cdl er-cdlee onstruct.

The employee‘change _to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to
‘requirements document’), acarding to the cdl er-cdlee onstruct.

The employee’change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘requirements document’), acording to the cdl er-cdlee onstruct.

The employee‘change_to_phese_4' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to
‘requirements document’), acording to the cdl er-cdlee onstruct.

The employee’pr_projed_life_cycle isthe cdler of thefour cdlees‘change to_phese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_ptese 4 of the dass' requirements document’. Consequently it has five
subprocesses and traps with resped to the manager STD of the dass* requirements document’ : S1, S2, S3, $4 and S5 and
T-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of theinternal operation ‘pr_projed_

life cycle.
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figure 6.76 employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, $4, S5 wrt_requirements_document

This operation‘pr_projed_life_cycle’ isnot only an employeeof ‘ requirements document’, but also of dl other
participating classes of the processfragment ‘ writi ng projed management documents'. All these participating classs
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
oretime. The adua subprocessistheintersedion d these 19 prescribed subprocesses. At the start the operation hes the
prescribed subprocesses :

S1_wrt_customer,
S1_wrt_requirements_dacument,
S1_wrt_acourt_manager,

S1 wrt_make _or_buy_mesing,
S1_wrt_chief_exeadtive officer,

S1 wrt_heal_personrdl sedion,

S1 wrt_projed_form,

S1 wrt_heal_controller_sedion,
S1_wrt_technicd_projed_manager,

S1 wrt_quelity_assurance adviser,

S1 wrt_heal_production_sedion,
S1_wrt_heal_suppat_sedion,

S1 wrt_projed_management_document,
S1 wrt_projed_meding_minus,
S1_wrt_archive/documentation_administrator,
S1_wrt_heal_computer_suppat_sedion,
S1 wrt_terms of reference dacument,
S1_wrt_interna_memorandum,

S1 wrt_engineq.
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All these subprocesses are the same. The adual subprocess(the intersedion) isthus S1. Then the operation dacesthe
sim_cdl_change to_phese 1todl 19 participating classes and it transitsto its gate ‘ phase 1 asked'. The participating
classswill servicethe cdl to their operation’change to_plese _1'. They dothisnat al at the same time. So some of the
manager STDs of the participating clases will still bein their state where they prescribe S1, whil e others are dready in a
state where they prescribe S2. The adua subprocessof the operation ‘pr_projed_life_cycle’ will then betheintersedion
of Sl-subprocesses and S2-subprocesses. This resultsin an adual subprocessconsisting only of the state ‘ phase 1 asked’
for the operation ‘pr_projed_life_cycle' . Asthe operation ‘pr_projed_life_cycle’ hasplacal its

sim_cdl_change to_phese litisdrealy inthis gate. It wil now be cnfined to this date. When all 19 participating
classs have serviced the cdl and arein their state where they prescribe S2, the adua subprocessof
‘pr_projed_life_cycle’ will become S2. It can then placethesim _cdl_change to_phese 2. This mechanism appliesaso
to the other prescribed subprocesses. In thisway the operation‘ pr_pged_life cycle' is‘clocked’ throughits dates.

The anployee’ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘requirements document’), acording to the cdl er-cdlee onstruct.

The enployee’ pr_phese_ended’ isthe cdler of the cdlee'phase_ended’ of the dass' reguirements document’. It has two
subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘requirements document’) acarding to the
cdler_cdleeconstruct.

T-1

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.77 employeeint-pr_phase_ended : subprocessS1_wrt_requirements_document

PR_PHASE_
ENDED
ASKED

figure 6.78 employeeint-pr_phase ended : subprocessS2_wrt_requirements_document

This operation ‘pr_phase_ended’ is nat only an employeeof ‘ requirements document’, but also of all other participating
classes of the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesses. Before the operation hes placel its
sim_cdl_phaese_ended, it has prescribed to it the subprocesses S1_wrt_customer, S1_wrt_requirements_document,
S1_wrt_acourt_manager, etc. The adua subprocessisthus S1. Then the operation dacesthesm_cdl_phese_ended to
al 19 participating classes and it transitsto its sate ‘ready’ . The participating classes will servicethe cdl to their operation
‘phase_ended’. They dothisnat al at the same time. So some of the manager STDs of the participating classs will still be
in their state where they prescribe S1, whil e others are drealy in a state where they prescribe S2. The adua subprocessof
the operation ‘ pr_phase_ended’ will then betheintersedion d Sl-subprocesses and S2-subprocesses. Thisresultsin an
adua subprocessconsisting only of the state ‘ready’ for the operation‘ pr_phaese_ended’. Asthe operation
‘pr_phese_ended’ has placed its sSm_cdl_phase_ended it isarealy in this date. It wil now be @nfined to this date. When
all 19 participating classes have serviced the cdl and arein their state where they prescribe S2, the adual subprocessof
‘pr_phese_ended’ will beame S2. The operation ‘pr_phese_ended’ can then continue with its next subprocessS2. This
S2 being the ‘intermediate’ subprocesson the way to the next S1 in which it can pacethe next sim_cdl_phese_ended.
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6.3.26 Account manager (integration)

6.3.2.61 Account manager (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-externa STD of the dass'acourt manager’.

The dass'acourt manager’ does nat participate in phrese 4. Therefore the phase 4-external STD consists of adummy
state.

AM_REQUEST_PROPOSAL_(X)

figure 6.79 acount manager : extended phese 1-external STD
AM_QUERY_REQUIREMENT_(X)

@,
O

AM_INQUIRE_CU_BUDGET_(X)
figure 6.80 acount manager : extended phase 2-external STD

(D5

AM_CU_SIGN_(X)
figure 6.81 acount manager : extended phase 3-external STD

figure 6.82 acount manager : extended phase 4-external STD

6.3.2.62 Account manager (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment “writi ng projed management
documents' isto conred the extended phese-external STDswith ea aher in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This*coinciding’ state between two phese-
externa STDsiscdled an ‘intermediate’ state. This models the sequentia dependency between the phases.

The transitions leaving the start states get the label ‘ change_to_phese x’. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the * phase-ended’ operation. The
constructionis performed in the next figure.
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AM_REQUEST_PROPOSAL_(X)

INTER- INTER-
CHANGE_TO_ PHASE_ENDED MEDIATE 1 [ cHANGE_TO_ MEDIATE_2

PHASE_ENDED
PHASE_1 PHASE_2

AM_INQUIRE_CU_BUDGET_(X)

CHANGE_TO_PHASE_3
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MEDIATE_3
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PHASE_4

PHASE_ENDED PHASE_ENDED

AM_CU_SIGN_(X)

figure 6.83 acount manager : ext_wpmd_ac@unt_manager, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass' requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass'aceoun manager’ does not participate in prese 4. Therefore noadion d ‘acourt
manager’ will take placein that phase.

6.3.2.63 Account manager (integration) : internal behavior-STDs

Theinternal operations of the dass*acmurt manager’ arein thefirst placethe internal operations as modeled in the
pheses1, 2and 3

During the integration the foll owing internal operations are alded to the dass ‘change to_phese 1', ‘change to_
phase 2, ‘change to_ptese 3, ‘change to_phese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations’ (nops). A nopisan operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

Theseinterna operations have internal STDs equivaent to the crrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : internal behavior STDS).

6.3.2.64 Account manager (integration) : manager-STD

The total manager STD isthe same @ the total external STD. Therefore no separate figureis needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents' prescribesin its ‘phase 1,
‘phase 2’ and ‘phase 3' states dill the same subprocesses for its phase-employees as was modeled in the phase 1-, phase 2-
and phese 3-sub-models. These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein
states (of the total manager STD) that are nat relevant for that employee a@e ‘dorit cares'.

In the integration the total manager gets new employees. For this new employeesit isaso prescribing subprocesses. These
may be cdled ‘new prescribed subprocesss'. The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [ { new prescribed subprocesses}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee ombinations) and TLFs (Transition Logicd
Formulas) for this total manager STD are the same & the CPSs, CCs and TLFsfor the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).
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With the diff erencethat al the subprocesses and traps are with resped to ‘acourt manager’ instead o with resped to
‘requirements document’.

6.3.2.65 Account manager (integration) : employee-STDs

The enployees of the manager STD of the dass'acourt manager’ arein thefirst placethe enployees as modeled in the
phase 1, 2 and 3 During the integration the following 7 employees are alded: ‘ change to_plese T,
‘change_to_phese 2, ‘change to_plese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘ change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘acourt manager’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘acournt manager’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘acourt manager’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘acourt manager’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdlees‘change to_plase 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change to_plese_4' of the dass‘ac®ournt manager’. Consequently it has five subproceses and
traps with resped to the manager STD of the dass‘aceournt manager’ : S1, S2, S3, S4and S5and T-1, T-2, T-3, T-4 and
T-5. The next figure shows these five subprocesses of theinterna operation‘pr_projed_life_cycle'.

s1

PHASE 1
SIM_CALL _ ASKED
CHANGE_TQ
PHASE_1
T2
PHASE 1 PHASE 2
s2 ASKED SIM_CALL_ ASKED
CHANGE_TO |
PHASE_2
s3 PHASE 2 PHASE 3
ASKED SIM_CALL _ AKED
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figure 6.84 employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, $4, S5 wrt_acount_manager
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Thisoperation‘pr_projed_life_cycle’ isnat only an employeeof ‘acmurt manager’, but dso o al other participating
classes of the processfragment ‘ writi ng projed management documents’. All these participating classes prescribe the
same subprocesses S1, S2, S3, 4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any onetime.
The adua subprocessistheintersedion d these 19 prescribed subprocesses. At the start the operation hes the prescribed
subprocesses S1_wrt_customer, S1_wrt_requirements_dacument, S1_wrt_ac®unt_manager, etc. The atual subprocessis
thus S1. Then the operation dacesthesim_cdl_change to_phese 1toal 19 participating classs andit transitsto its date
‘phase 1 asked'. The participating claseeswill servicethe cdl to their operation’change to_phese 1'. They dothisnat all
a the same time. So some of the manager STDs of the participating classs will still bein their state where they prescribe
S1, while others are dready in a state where they prescribe S2. The adua subprocessof the operation
‘pr_projed_life_cycle’ will then betheintersedion d Sl-subprocesses and S2-subprocesses. This resultsin an adual
subprocessconsisting only of the state * phase 1 asked’ for the operation‘pr_projed_life_cycle'. Asthe operation
‘pr_projed_life_cycle’ hasplacal its Sm_cdl_change to_plese_1it isarealy in this gate. It wil now be @nfined to this
state. When all 19 participating classes have serviced the cdl and are in their state where they prescribe S2, the adual
subprocessof ‘pr_projed_life_cycle’ will become S2. It can then placethe sm_cdl_change to_plese_2. This mechanism
applies aso to the other prescribed subprocesses. In thisway the operation ‘pr_pged_life cycle is‘clocked’ through its
states.

The employee‘ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (dl with resped to ‘acourt
manager’), acording to the cdler-cdlee onstruct. The anployee‘pr_phese ended’ isthe cdler of the cdlee
‘phase_ended’ of the dass'acmurt manager’. It has two subprocesses S1 and S2, and two traps T-1 and T-2 (all with
resped to ‘acournt manager’) acording to the cdler_cdl eeconstruct.

T-1

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.85 employeeint-pr_phese_ended : subprocessS1_wrt_ac@unt_manager

PR_PHASE_
ENDED
ASKED

figure 6.86 employeeint-pr_phase ended : subprocessS2_wrt_ac®munt_manager

This operation ‘pr_phase_ended’ is not only an employeeof ‘aceourt manager’, but also of al other participating classes
of the processfragment ‘ writi ng projed management documents’. All these participating classes prescribe the same
subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesses. Before the operation hes placel its
sim_cdl_phaese_ended, it has prescribed to it the subprocesses S1_wrt_customer, S1_wrt_requirements_document,
S1_wrt_acourt_manager, etc. The adua subprocessisthus S1. Then the operation dacesthesm_cdl_phese _ended to
al 19 participating classes and it transitsto its sate ‘readly’ . The participating classes will servicethe cdl to their operation
‘phase_ended’. They dothisnat al at the same time. So some of the manager STDs of the participating classs will still be
in their state where they prescribe S1, whil e others are drealy in a state where they prescribe S2. The adua subprocessof
the operation ‘ pr_phase_ended’ will then betheintersedion d Sl-subprocesses and S2-subprocesses. Thisresultsin an
adua subprocessconsisting only of the state ‘ready’ for the operation‘ pr_phase_ended’. Asthe operation
‘pr_phese_ended’ has placed its sSm_cdl_phase_ended it isarealy in this date. It wil now be @nfined to this gate. When
all 19 participating classes have serviced the cdl and arein their state where they prescribe S2, the adual subprocessof
‘pr_phese_ended’ will beame S2. The operation ‘pr_phese_ended’ can then continue with its next subprocessS2. This
S2 being the ‘intermediate’ subprocesson the way to the next S1 in which it can pacethe next sim_cdl_phese_ended.
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6.3.27 Make or buy-meeting (integration)

6.3.2.71 Make or buy-meeting (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass' make or buy-meding'.

The dass' make or buy meding’ doesnat participate in phese 2, 3 ar 4. Therefore the phase 2-, phase 3- and plese 4-
external STDs consist of adummy state.

MB_REQUEST_DECISION_(X)

figure 6.87 make or buy-mesding : extended phese 1-external STD

figure 6.88 make or buy-meding : extended phase 2-external STD

figure 6.89 make or buy-mesding : extended phese 3-external STD

e PHASE 4

figure 6.90 make or buy-meding : extended phase 4-external STD

6.3.2.72 Make or buy-meeting (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment “ writi ng projed management
documents' isto conred the extended phese-external STDs with ead ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label * change_to_phese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.91 make or buy-mesding : ext_ wpmd_make_or_buy mesding, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass' requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass' make or buy meding’ doesnot participate in prese 2, 3 or 4. Therefore noadion d
‘make or buy meding’ will t ake placein these phases.

6.3.2.73 Make or buy-meeting (integration) : internal behavior-STDs

Theinternal operations of the dass* make or buy meeing' arein the first placethe internal operation as modeled in the
phase 1. During the integration the foll owing internal operations are alded to the dass ‘change to_plese 1, ‘change to_
phase 2, ‘change to_ptese 3, ‘change to_phese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations’ (nops). A nopisan operationthat performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

Theseinterna operations have internal STDs equivaent to the crrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : internal behavior STDS).

6.3.2.74 Make or buy-meeting (integration) : manager-STD

The total manager STD isthe same & the total external STD. Therefore no separate figureis needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents’ prescribesin its ‘phase 1’
state ill the same subprocesses for its phase-employees as was modeled in the phase 1-sub-model. These may be cdled
‘old prescribed subprocesses' . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee a&e‘dorit cares'.

In the integration the total manager gets new employees. For this new employeesit isaso prescribing subprocesses. These
may be cdled ‘new prescribed subprocesss'. The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [0 { new prescribed subprocesses}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee ombinations) and TLFs (Transition Logicd
Formulas) for this total manager STD are the same & the CPS5, CCs and TLFsfor the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to * make or buy meding’ instead of with resped to
‘requirements document’.
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6.3.2.75 Make or buy-meeting (integration) : employee-STDs

The enployees of the manager STD of the dass' make or buy meeting’ arein the first placethe enployees as modeled in
the phase 1. During the integration the following 7 employees are alded: ‘ change to_phese 1', ‘change to_plese 2,
‘change to_phese 3, ‘change_to_plese 4 andtheir cdler ‘pr_projed_life_cycle’ and‘phase_ended’ anditscdler
‘pr_phese_ended'.

The employee‘ change to_phase 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ make
or buy meding’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phase 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ make
or buy meding’), acording to the cdl er-cdl ee onstruct.

The employee‘ change to_phase 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ make
or buy meding’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phase 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ make
or buy meding’), acording to the cdl er-cdl ee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plase 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change to_plese_4' of the dass‘ make or buy meding’. Consequently it has five subprocesses
and traps with resped to the manager STD of the dass'make or buy meding’ : S1, S2, S3, S4and S5and T-1, T-2, T-3,
T-4 and T-5. The next figure shows these five subprocesses of the internal operation ‘pr_projed_ life _cycle'.

s1

PHASE 1
SIM_CALL _ ASKED
CHANGE_TQL
PHASE_1
T2
PHASE 1 PHASE 2
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PHASE 4
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figure 6.92 employeeint-pr_project_life _cycle: subprocesses S1, S2, S3, $4, S5wrt_make_or_bwy_meding

This operation ‘pr_projed_life_cycle’ isnot only an employeeof * make or buy meding’, but also of al other participating
classes of the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the
same subprocesses S1, S2, S3, 4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any onetime.
The adua subprocessistheintersedion d these 19 prescribed subprocesses. The adual subprocesses of this operation
dueto the intersedion mechanism, are explained in the paragraph ‘ Requirements document (integration) : employee
STDs.
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The employee‘ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘ make or buy
meding’), acording to the cdl er-cdl ee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘phase_ended’ of the dass’ make or buy meding'. It has two
subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘ make or buy meding') acording to the
cdler_cdleeconstruct.
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ENDED
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ENDED
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ENDED

SIM_CALL _
PHASE_ENDET]

figure 6.93 employeeint-pr_phase_ended : subprocessS1_wrt_make or_buy_meding

PR_PHASE_

ENDED
ASKED

figure 6.94 employeeint-pr_phese ended : subprocessS2_wrt_make _or_bwy_meding

This operation ‘pr_phese_ended’ isnat only an employeeof * make or buy meding’, but also of al other participating
classes of the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS' .
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6.3.28 Chief executive officer (integration)

6.3.2.81 Chief executive officer (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-externa STD of the dass' chief exeautive office’.

The dass' chief exeautive offica’ does nat participate in phaese 2 or 4. Therefore the phase 2- and plase 4-externa STDs
consist of adummy state.

figure 6.95 chief executive officer : extended phase 1-external STD

figure 6.96 chief executive officer : extended phese 2-external STD

CEO_SIGN_PC_(X)

figure 6.97 chief executive officer : extended phase 3-external STD

figure 6.98 chief executive officer : extended phese 4-external STD
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6.3.2.82 Chief executive officer (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment “ writi ng projed management
documents' isto conred the extended phese-external STDs with ead ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label * change_to_plhese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.99 chief executive officer : ext_wpmd_chief_executive officer, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass' requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass’ chief exeautive office’ doesnat participatein phese 2 or 4. Therefore noadion o
‘chief exeautive offica’ will take placein these phases.

6.3.2.83 Chief executive officer (integration) : internal behavior-STDs

Theinternal operations of the dass* chief exeadtive offica’ arein thefirst placetheinterna operations as modeled in the
phase 1 and 3 During the integration the foll owing internal operations are alded to the dass ‘change to_plase T,
‘change_to_ phese 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations’ (nops). A nopisan operation that performs no function while
exeating. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivaent to the mrrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : internal behavior STDS).

6.3.2.84 Chief executive officer (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents’ prescribesin its ‘phase 1’
and ‘phase 3’ dtates dill t he same subprocesses for its phase-employees as was modeled in the phase 1- and phase 3-sub-
model. These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein states (of the total
manager STD) that are nat relevant for that employee ae*don't cares'.

In the integration the total manager gets new employees. For this new employeesit isaso prescribing subprocesses. These
may be cdled ‘new prescribed subprocesss'. The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [0 { new prescribed subprocesses}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee ombinations) and TLFs (Transition Logicd
Formulas) for this total manager STD are the same & the CPS5, CCs and TLFsfor the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to * chief exeautive offica’ instead of with resped
to ‘requirements document’.
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6.3.2.85 Chief executive officer (integration) : employee-STDs

The enployees of the manager STD of the dass' chief exeadtive offica’ arein thefirst placethe employees as modeled in
the phase 1 and 3 During the integration the foll owing 7 employees are alded: ‘ change to_phese 1,
‘change_to_phese 2, ‘change to_pltese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘ change to_phase 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ chief
exeadtive office’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ chief
exeadtive office’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phase 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ chief
exeadtive office’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ chief
exeadtive office’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_plese_4' of the dass’ chief exeautive offica’. Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass* chief exeautive office” : S1, S2, S3, S4 and S5 and
T-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of theinternal operation ‘pr_projed_

life cycle.
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figure 6.100 employeeint-pr_project_life cycle: subprocesses S1, S2, S3, 4, S5 wrt_chief_executive officer

This operation ‘pr_projed_life_cycle’ isnat only an employeeof ‘ chief exeadtive offica’, but also o dl other
participating classes of the processfragment * writi ng projed management documents'. All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The ad¢ua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘ chief
exeadtive office’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘phase_ended’ of the dass’ chief exeadtive officer’. It hastwo
subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘ chief exeautive officer’) acording to the
cdler_cdleeconstruct.
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figure 6.101 employeeint-pr_phase_ended : subprocessS1_wrt_chief_executive officer
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figure 6.102 employeeint-pr_phase_ended : subprocessS2_wrt_chief_executive officer

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ chief exeautive offica’, but also of @l other participating
classes of the processfragment ‘ writi ng projed management documents’. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS'.
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6.3.29 Head personnel section (integration)

6.3.2.91 Head personnel section (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass'heal personrdl sedion'.

The dass'hea personrel sedion’ doesnat participate in phese 2 ar 3. Therefore the phase 2- and plese 3-external STDs
consist of adummny state.

HPS MB_DECISION_(X)

{/

&

HPS_INITIATE_PROJECT_FORM_(X)
figure 6.103 head personnel section : extended phase 1-external STD

figure 6.104 head personnel section : extended phese 2-external STD

figure 6.105head personnel section : extended phese 3-external STD
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O

figure 6.106 head personnel section : extended phase 4-external STD

6.3.2.92 Head personnel section (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment “writi ng projed management
documents' isto conred the extended phese-external STDswith eat aher in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This*coinciding’ state between two phese-
externa STDsiscdled an ‘intermediate’ state. This models the sequentia dependency between the phases.

The transitions leaving the start states get the label ‘ change_to_phese x’. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the * phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.107 head personnel section : ext_wpmd_head_personndl_section, total external STD

The flow through this total external STD is anaogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Requirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass'heal personrdl sedion’ doesnat participatein phese 2 ar 3. Thereforenoadion d
‘head personrel sedion’ will t ake placein these phases.

6.3.2.93 Head personnel section (integration) : internal behavior-STDs

Theinternal operations of the dass*heal personrel sedion’ arein thefirst placethe internal operations as modeled in the
phase 1 and 4 During the integration the foll owing internal operations are alded to the dass ‘change to_phese T,
‘change to_ phese 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs').

6.3.2.94 Head personnel section (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents’ prescribesin its‘ phase 1’
and‘phase 4’ states dill t he same subprocesses for its phase-employees as was modeled in the phase 1- and phese 4-sub-
mode. These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein states (of the total
manager STD) that are nat relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesses' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘heal personndl sedion’ insteal of with resped
to ‘requirements document’.
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6.3.2.95 Head personnel section (integration) : employee-STDs

The enployees of the manager STD of the dass'heal personrel sedion’ arein the first placethe enployees as modeled in
the phase 1 and 4 During the integration the foll owing 7 employees are alded: ‘ change to_phese 1,
‘change_to_phese 2, ‘change to_pltese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle' and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The employee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
personrel sedion’), acording to the cdler-cdlee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
personrel sedion’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
personrel sedion’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
personrel sedion’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_ptese_4' of the dass'heal personrel sedion’. Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass‘head personrdl sedion’ : S1, S2, S3, $4 and S5 and
T-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of theinternal operation ‘pr_projed_

life cycle.
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figure 6.108 employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, $4, S5wrt_head_personnel_section

This operation ‘pr_projed_life_cycle’ isnot only an employeeof ‘ heal personnel sedion’, but also of al other
participating classes of the processfragment *writi ng projed management documents . All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The ad¢ua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘head
personrel sedion’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'head personrel sedion'. It hastwo
subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘head personrel sedion’) acording to the
cdler_cdleeconstruct.

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.109 employeeint-pr_phase_ended : subprocessS1_wrt_head personnel_section

PR_PHASE_

ENDED
ASKED

figure 6.110employeeint-pr_phese ended : subprocessS2_wrt_head_personnel_section

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ heal personnel sedion’, but also of al other participating
classes of the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDS' .
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6.3.210 Project form (integration)

6.3.2.101 Project form (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-externa STD of the dass'projed forn'.

The dass'projed form’ does nat participatein phese 2 or 3. Therefore the phase 2- and phase 3-externa STDs consist of
adummy state.

PF_INITIATE_(X)

figure 6.111 project form : extended phese 1-external STD

figure 6.112 project form : extended phese 2-external STD

figure 6.113 project form : extended phese 3-external STD
PF_UPDATE_(X)

()

figure 6.114 project form : extended phese 4-external STD

6.3.2.102 Project form (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with eat ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label * change_to_plhese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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PF_INITIATE_(X)

INTER- INTER-
MEDIATE_1 MEDIATE_2
CHANGE_TO_ PHASE_ENDED = CHANGE_TO_ PHASE_ENDED X

PHASE_1 PHASE 2

CHANGE_TO_PHASE_3

PF_UPDATE_(X)

INTER-
MEDIATE_3

CHANGE_TO_
PHASE_4

PHASE_ENDED PHASE_ENDED

figure 6.115project form : ext_wpmd_project_form, total external STD

The flow through thistotal external STD is analogous to the flow through the total external STD of the dass*requirements
document’ (as described in the paragraph * Requirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass‘projed form’ does nat participatein phese 2 or 3. Therefore noadion o ‘ projed form’
will take placein these phases.

6.3.2.103 Project form (integration) : internal behavior-STDs

Theinternal operations of the dass*projed form’ arein thefirst placethe internal operations as modeled in the phase 1
and 4 During the integration the foll owing internal operations are alded to the dass ‘change_to_phese 1', ‘change to_
phese 2, ‘change to_plese 3, ‘change to_phese 4 and’‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs').

6.3.2.104 Project form (integration) : manager-STD

The total manager STD isthe same asthetotal external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘writi ng projed management documents’ prescribesin its‘phase 1’
and‘phase 4’ states dill t he same subprocesses for its phase-employees as was modeled in the phase 1- and phese 4-sub-
mode . These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein states (of the total
manager STD) that are nat relevant for that employee ae ‘dorit cares.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} [ {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘ projed form’ instead of with resped to
‘requirements document’.
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6.3.2.105 Project form (integration) : employee-STDs

The enployees of the manager STD of the dass'projed form’ arein thefirst placethe employees as modeled in the phase
1 and 4 During the integration the foll owing 7 employees are alded: ‘ change to_phese 1', ‘change to_plese 2,
‘change to_phese 3, ‘change_to_plese_4' andtheir cdler ‘pr_projed_life_cycle’ and‘phase_ended’ anditscdler
‘pr_phese_ended'.

The enployee‘ change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed form’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed form’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed form’), acording to the cdler-cdlee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed form’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plase 1, ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_ptese_4' of the dass' projed form’. Consequently it has five subprocesses and
traps with resped to the manager STD of the dass‘projed form’ : S1, S2, S3, S4and S5 and T-1, T-2, T-3, T-4 and T-5.
The next figure shows these five subprocesss of the internal operation‘pr_projed_ life_cycle'.

s1

PHASE 1
SIM_CALL _ ASKED
CHANGE_TQL
PHASE_1
T2
PHASE 1 PHASE 2
s2 ASKED SIM_CALL _ ASKED
CHANGE_TO |
PHASE_2
s3 PHASE 2 PHASE 3
ASKED SIM_CALL _ AKED
CHANGE_TO_
PHASE_3
PHASE 3 PHASE 4
s4 ASKED SIM_CALL _ ASKED
CHANGE_TO_
PHASE_4
PHASE 4
S5 ASKED

figure 6.116 employeeint-pr_project_life _cycle: subprocesses S1, S2, S3, 4, S5 wrt_project_form

This operation‘pr_projed_life_cycle’ isnat only an employeeof ‘ projed form’, but also of &l other participating classes
of the processfragment ‘ writi ng projed management documents’. All these participating classes prescribe the same
subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The
adua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this operation dweto
the intersedion medhanism, are explained in the paragraph ‘ Requirements document (integration) : employee STDs'.
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The employee’ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ projed
form’), ac@rding to the cdl er-cdlee onstruct.

The employee‘pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'projed formy'. It hastwo
subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘projed form’) acwrding to the cdler_cdlee
construct.

o

NON-
PR_PHASE_
ENDED

PR_PHASE_
ENDED
ASKED

ACT_
PR_PHASE_
ENDED

SIM_CALL _
PHASE_ENDET]

figure 6.117 employeeint-pr_phese_ended : subprocessS1_wrt_project_form

o
NON- PR_PHASE_

PR_PHASE_ ENDED
ENDED ASKED

figure 6.118 employeeint-pr_phase_ended : subprocessS2_wrt_project_form

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ projed form'’, but also o dl other participating classs of the
processfragment ‘writi ng projed management documents' . All these participating classes prescribe the same
subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion medanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDS'.
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6.3.211 Head controller section (integration)

6.3.2.111 Head controller section (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-externa STD of the dass'head controller sedion’.

The dass'hea controll er sedion’ does nat participate in phese 2. Therefore the phase 2-external STD consists of a
dummy state.

HCS_ENTER_IN_MIS (X)

DIG
OXO}
oloJo

figure 6.119head controll er section : extended phese 1-external STD

figure 6.120head controller section : extended phese 2-external STD

HCS_ENTER_IN_MIS_(X)

o
0%

figure 6.121 head controll er section : extended phese 3-external STD
HCS_ENTER_IN_MIS_(X)

(/

figure 6.122head controller section : extended phese 4-external STD

6.3.2.112 Head controller section (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with ead ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label ‘change to_plese x'. These represent the ‘ phase-changing -operations.
The transitions entering the fina states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.123head controller section : ext_ wpmd_head_controller_section, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass'heal controller sedion’ does nat participate in phese 2. Therefore noadion d ‘head
cortroller sedion’ will take placein that phase.

6.3.2.113 Head controller section (integration) : internal behavior-STDs

Theinternal operations of the dass*heal controller sedion’ arein the first placethe internal operations as modeled in the
phase 1, 3 and 4 During the integration the foll owing internal operations are alded to the dass ‘change to_phese 1,
‘change to_ phese 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs').

6.3.2.114 Head controller section (integration) : manager-STD

The total manager STD isthe same asthetotal external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment *writi ng projed management documents' prescribesin its‘phase 1,
phase 3' and‘phase 4’ states {ill t he same subprocesses for its phase-employees as was modeled in the phase 1-, phase 3-
and plese 4-sub-moddl. These may be cdled ‘old prescribed subprocesses'. Subprocessprescriptions for an employeein
states (of the total manager STD) that are nat relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} [ {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘ heal controller sedion’ insteal of with resped
to ‘requirements document’.
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6.3.2.115 Head controller section (integration) : employee-STDs

The enployees of the manager STD of the dass'heal controller sedion’ arein the first placethe enployees as modeled in
the phase 1, 3 and 4 During the integration the following 7 employees are alded: ‘change to_plrese 1',
‘change_to_phese 2, ‘change to_pltese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
controller sedion’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
controller sedion’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
controller sedion’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
controller sedion’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plase 1, ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_plese_4' of the dass'hea controller secion’. Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass*heal controller sedion' : S1, S2, S3, S4 and S5 and
T-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of theinternal operation ‘pr_projed_

life cycle.
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figure 6.124 employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, $4, S5 wrt_head_controller_section

This operation ‘pr_projed_life_cycle’ isnat only an employeeof ‘ heal controller sedion’, but aso o al other
participating classes of the processfragment *writi ng projed management documents . All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The adua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘head
controller sedion’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'head_controller sedion'. It hastwo
subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘head controll er sedion’) acwrding to the
cdler_cdleeconstruct.

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.125employeeint-pr_phase_ended : subprocessS1_wrt_head_controller_section

PR_PHASE_

ENDED
ASKED

figure 6.126 employeeint-pr_phase_ended : subprocessS2_wrt_head_controller_section

This operation ‘pr_phese ended’ isnat only an employeeof ‘ heal controller sedion’, but also of al other participating
classes of the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS' .
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6.3.212 Technical project manager (integration)

6.3.2.121 Technical project manager (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass‘technicd projed manager’.

The dass‘technicd projed manager’ does nat participate in phese 1. Therefore the phase 1-external STD consists of a

dummy state.

figure 6.127technicd project manager : extended phase 1-external STD

TPM_CONFER_ESTIMATE_(X)

TPM_PERFORM_ESTIMATE_(X) TPM_WRITE_PROJ_MAN_DOC_(X)

figure 6.128technica project manager : extended phase 2-external STD

TPM_ENTER_IN_PROJ_FILE_(X)

figure 6.129technica project manager : extended phase 3-external STD
TPM_INFORM_(X)

e PHASE 4

figure 6.130technicd project manager : extended phase 4-external STD

6.3.2.122 Technical project manager (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment *writi ng projed management
documents' isto conred the extended phese-external STDswith ea aher in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This*coinciding’ state between two phese-
externa STDsiscdled an ‘intermediate’ state. This models the sequentia dependency between the phases.

The transitions leaving the start states get the label ‘ change_to_phese x’. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the * phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.131technicd project manager : ext_wpmd_technicd_project_manager, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass‘technicd projed manager’ does nat participate in phrese 1. Therefore noadion o
‘technicd projed manager’ will take placein that phase.

6.3.2.123 Technical project manager (integration) : internal behavior-STDs

Theinternal operations of the dass*technicd projed manager’ arein thefirst placethe internal operations as modeled in
the phase 2, 3 and 4 During the integration the foll owing internal operations are alded to the dass ‘change to_plese 1,
‘change to_ phase 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs)).

6.3.2.124 Technical project manager (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘writi ng projed management documents' prescribesin its‘ phase 2,
phase 3' and‘phase 4’ states {ill t he same subprocesses for its phase-employees as was modeled in the phase 2-, phase 3-
and plese 4-sub-models. These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein
states (of the total manager STD) that are nat relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} [ {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD). With the
differencethat all the subprocesses and traps are with resped to ‘technicd projed manager’ instead of with resped to
‘requirements document’.
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6.3.2.125 Technical project manager (integration) : employee-STDs

The anployees of the manager STD of the dass'technicd projed manager’ arein the first placethe enployees as
modeled in the phase 2, 3 and 4 During the integration the foll owing 7 employees are alded: ‘change to_plese 1',
‘change_to_phese 2, ‘change to_pltese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enmployee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘technicd projed manager’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘technicd projed manager’), acording to the cdl er-cdlee onstruct.

The enmployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘technicd projed manager’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘technicd projed manager’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_plese_4' of the dass‘technicd projed manager’. Consequently it has five
subprocesses and traps with resped to the manager STD of the dass*technicd projed manager’ : S1, S2, S3, $4 and S5
andT-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of the internal operation‘ pr_projed_
life_cycle.
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figure 6.132employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, $4, S5 wrt_technicd_project. manager

This operation ‘pr_projed_life_cycle’ isnat only an employeeof ‘technicd projed manager’, but dso of all other
participating classes of the processfragment *writi ng projed management documents . All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The adua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘technicd
projed manager’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'tedhnicd projed manager’. It has
two subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘technicd projed manager’) acording to the
cdler_cdleeconstruct.

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.133 employeeint-pr_phase_ended : subprocessS1_wrt_technicd_project_manager

PR_PHASE_

ENDED
ASKED

figure 6.134 employeeint-pr_phese_ended : subprocessS2_wrt_technicad_project_manager

This operation ‘pr_phese_ended’ isnat only an employeeof ‘technicd projed manager’, but also of al other participating
classes of the processfragment ‘ writi ng projed management documents’. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS' .
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6.3.213 Quality assurance adviser (integration)

6.3.2.131 Quality assurance adviser (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass' qudlity assurance alviser'.

The dass'quality assurance alviser’ does not participate in phese 1 o 4. Therefore the phase 1- and plese 4-externd
STDs consist of adummy state.

figure 6.135quality assurance adviser : extended phese 1-external STD

QAA_AUDIT_(X)

QAA_INQUIRE_RESOURCE_(X)

figure 6.136 quality assurance adviser : extended phese 2-externa STD

QAA_SIGN_IRA_DOC(X)

figure 6.137 quality assurance adviser : extended phese 3-externa STD

e PHASE 4

figure 6.138 quality assurance adviser : extended phese 4-external STD

6.3.2.132 Quality assurance adviser (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment “writi ng projed management
documents' isto conred the extended phese-external STDswith ea aher in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This*coinciding’ state between two phese-
externa STDsiscdled an ‘intermediate’ state. This models the sequentia dependency between the phases.

The transitions leaving the start states get the label ‘ change_to_plhese x’. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the * phase-ended’ operation. The
constructionis performed in the next figure.
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PHASE_4

PHASE_ENDED PHASE_ENDED

figure 6.139quality assurance adviser : ext_wpmd_quelity_assurance adviser, total external STD

The flow through this total external STD is anaogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass' quality assurance alviser’ does nat participate in prese 1 o 4. Therefore noadion o
‘quality assurance alviser’ will take placein these phases.

6.3.2.133 Quality assurance adviser (integration) : internal behavior-STDs

Theinternal operations of the dass* quality assurance alviser’ arein the first placethe internal operations as modeled in
the phase 2 and 3 During the integration the foll owing internal operations are alded to the dass ‘change to_plese 1',
‘change to_ phese 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs').

6.3.2.134 Quality assurance adviser (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘writi ng projed management documents' prescribesin its ‘ phase 2'
and‘phase 3’ states dill t he same subprocesses for its phase-employees as was modeled in the phase 2-, and plese 3-sub-
models. These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein states (of the
total manager STD) that are nat relevant for that employee ae ‘dorit cares .

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘ quality assurance alviser’ instead of with
resped to ‘requirements document’.
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6.3.2.135 Quality assurance adviser (integration) : employee-STDs

The employees of the manager STD of the dass' quality assurance alviser’ arein the first placethe enployees as modeled
in the phase 2 and 3 During the integration the foll owing 7 employees are alded: ‘ change to_phese 1,

‘change to_phese 2, ‘change to_plese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘ change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘quality assuance alviser’), acaording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘quality assurance alviser’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘quality assurance aviser’), acording to the cdl er-cdl ee onstruct.

The enployee‘ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘quality assurance alviser’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle isthe cdler of thefour cdlees‘change to_phese 1', ‘change to_phese 2,
‘change to_phese 3 and‘change _to_plese 4 of the dass’ quality assurance alviser'. Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass* qudlity assurance alviser’ : S1, S2, S3, S4 and S
andT-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of the internal operation‘pr_projed_
life_cycle'.
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s2 ASKED SIM_CALL _ ASKED
CHANGE_TO |
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s3 PHASE 2 PHASE 3
ASKED SIM_CALL _ AKED
CHANGE_TO_
PHASE_3
PHASE 3 PHASE 4
s4 ASKED SIM_CALL _ ASKED
CHANGE_TO_
PHASE_4
PHASE 4
S5 ASKED

figure 6.140employeeint-pr_project_life cycle: subprocesses S1, S2, S3, 4, S5 wrt_quality_assurance _adviser

Thisoperation ‘pr_projed_life_cycle’ isnat only an employeeof ‘ quality assurance alviser’, but also of al other
participating classes of the processfragment ‘ writi ng projed management documents'. All these participating classs
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
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onetime. The ad¢ua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
operation die to the intersedion medhanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS .

The employee’ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ quality
asaurance alviser’), acording to the cdl er-cdlee onstruct.

The employee‘pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass' quality assurance alviser'. It has
two subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘quality assurance alviser’) acording to the
cdler_cdleeconstruct.

o

NON-
PR_PHASE_
ENDED

PR_PHASE_
ENDED
ASKED

ACT_
PR_PHASE_
ENDED

SIM_CALL _
PHASE_ENDET]

figure 6.141 employeeint-pr_phese_ended : subprocessS1_wrt_quality assurance adviser

o
NON- PR_PHASE_

PR_PHASE_ ENDED
ENDED ASKED

figure 6.142 employeeint-pr_phase_ended : subprocessS2_wrt_quality_assurance adviser

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ quality assurance alviser’, but also of al other participating
classes of the processfragment *writi ng projed management documents' . All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion medanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDS'.
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6.3.214 Head production section (integration)

6.3.2.141 Head production section (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass'head production sedion'.

The dass'hea production sedion’ does nat participatein phese 1 or 3. Therefore the phase 1- and phase 3-externa STDs

consist of adummy state.

figure 6.143head production section : extended phese 1-external STD

HPRS FINAL_REVIEW_(X) HPRS SECOND_ESTIMATE_(X)
HPRS_CONSULT _(X) HPRS_PMM _REQUEST_APPROVAL_(X)

figure 6.144 head production section : extended phese 2-external STD

figure 6.145head production section : extended phese 3-external STD

HPRS_INFORM_(X)

figure 6.146 head production section : extended phese 4-external STD

6.3.2.142 Head production section (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with ead ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label ‘change to_plese x'. These represent the ‘ phase-changing -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.147 head production section : ext wpmd_head_ production_section, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass' requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass'heal production sedion’ doesnat participate in prese 1 or 3. Therefore noadion o
‘head production sedion’ will t ake placein these phases.

6.3.2.143 Head production section (integration) : internal behavior-STDs

Theinternal operations of the dass‘heal productionsedion’ arein thefirst placethe internal operations as modeled in the
phase 2 and 4 During the integration the foll owing internal operations are alded to the dass ‘change to_plese T,
‘change to_ phese 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations’ (nops). A nopisan operationthat performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

Theseinternal operations have internal STDs equivaent to the mrrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : internal behavior STDS).

6.3.2.144 Head production section (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents’ prescribesin its ‘ phase 2'
and‘phase 4’ dtates dill t he same subprocesses for its phase-employees as was modeled in the phase 2-, and plese 4-sub-
models. These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein states (of the
total manager STD) that are not relevant for that employee ae ‘doni't cares .

In the integration the total manager gets new employees. For this new employeesit isalso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss'. The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dornit cares} [ { new prescribed subprocesses}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee ombinations) and TLFs (Transition Logicd
Formulas) for this total manager STD are the same & the CPS5, CCs and TLFsfor the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD). With the
differencethat all the subprocesses and traps are with resped to ‘head production sedion’ instead of with resped to
‘requirements document’.
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6.3.2.145 Head production section (integration) : employee-STDs

The enployees of the manager STD of the dass'heal production sedion’ arein thefirst placethe enployees as modeled
in the phase 2 and 4 During the integration the foll owing 7 employees are alded: ‘ change to_phese 1,
‘change_to_phese 2, ‘change to_plese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle' and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
production sedion’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
production sedion’), acording to the cdl er-cdlee onstruct.

The enployee‘change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
production sedion’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
production sedion’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdlees‘change to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_plese_4' of the dass‘ head production sedion’. Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass*heal production sedion' : S1, S2, S3, $4 and S5 and
T-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of theinternal operation ‘pr_projed_

life cycle.
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figure 6.148 employeeint-pr_project_life cycle: subprocesses S1, S2, S3, $4, S5 wrt_head_production_section

This operation ‘pr_projed_life_cycle' isnat only an employeeof ‘ head production sedion’, but also of al other
participating classes of the processfragment * writi ng projed management documents' . All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The ad¢ua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘head
production sedion’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘phase_ended’ of the dass'head production sedion'. It has two
subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘head production sedion’) acarding to the
cdler_cdleeconstruct.

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.149 employeeint-pr_phese_ended : subprocessS1_wrt_head_production_section

PR_PHASE_

ENDED
ASKED

figure 6.150employeeint-pr_phese_ended : subprocessS2_wrt_head_production_section

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ heal production sedion’, but also of al other participating
classes of the processfragment ‘ writi ng projed management documents’. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDS' .
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6.3.215 Head support section (integration)

6.3.2.151 Head support section (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass' heal suppat sedion'.

The dass'head suppat sedion’ does nat participate in prese 1 o 4. Therefore the phase 1- and plese 4-externa STDs

consist of adummy state.

figure 6.151 head support section : extended phese 1-externd STD

HSS_INQUIRE_RESOURCE_(X)

figure 6.152head support section : extended phese 2-externd STD

HSS SIGN_IRA_DOC (X)

figure 6.153 head support section : extended phese 3-externd STD

figure 6.154 head support section : extended phese 4-external STD

6.3.2.152 Head support section (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with ead ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label ‘change to_plese x'. These represent the ‘ phase-changing -operations.
The transitions entering the fina states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.155head support section : ext_ wpmd_head_support_section, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass' requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass'head suppat sedion’ doesnat participate in prese 1 or 4. Therefore noadion d ‘ head
suppat sedion’ will t ake placein these phases.

6.3.2.153 Head support section (integration) : internal behavior-STDs

Theinternal operations of the dass'heal suppat sedion’ arein the first placethe internal operations as modeled in the
phase 2 and 3 During the integration the foll owing internal operations are alded to the dass ‘change to_plese T,
‘change to_ phese 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations’ (nops). A nopisan operationthat performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

Theseinternal operations have internal STDs equivaent to the mrrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : internal behavior STDS).

6.3.2.154 Head support section (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents’ prescribesin its ‘ phase 2'
and‘phase 3’ dtates dill t he same subprocesses for its phase-employees as was modeled in the phase 2-, and plese 3-sub-
models. These may be cdled ‘old prescribed subprocesses . Subprocessprescriptions for an employeein states (of the
total manager STD) that are not relevant for that employee ae ‘doni't cares .

In the integration the total manager gets new employees. For this new employeesit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss'. The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [ { new prescribed subprocesses}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee ombinations) and TLFs (Transition Logicd
Formulas) for this total manager STD are the same & the CPSs, CCs and TLFsfor the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to * heal suppat sedion’ instead of with resped to
‘requirements document’.
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6.3.2.155 Head support section (integration) : employee-STDs

The anployees of the manager STD of the dass' heal suppat sedion’ arein the first placethe enployees as modeled in
the phase 2 and 3 During the integration the foll owing 7 employees are alded: ‘ change to_phese 1,
‘change_to_phese 2, ‘change to_pltese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
suppat sedion’), acording to the cdl er-cdl ee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
suppat sedion’), acording to the cadl er-cdl ee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
suppat sedion’), acording to the cdl er-cdl ee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
suppat sedion’), acording to the cadl er-cdl ee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_plese_4' of the dass' head suppat sedion’. Consequently it has five subprocesses
and traps with resped to the manager STD of the dass'heal suppat sedion' : S1, S2, S3, S4and S5and T-1, T-2, T-3, T-
4 and T-5. The next figure shows these five subprocesses of the internal operation‘ pr_projed_ life_cycle'.

s1

PHASE 1
SIM_CALL _ ASKED
CHANGE_TQL
PHASE_1
T2
PHASE 1 PHASE 2
s2 ASKED SIM_CALL _ ASKED
CHANGE_TO |
PHASE_2
s3 PHASE 2 PHASE 3
ASKED SIM_CALL _ AKED
CHANGE_TO_
PHASE_3
PHASE 3 PHASE 4
s4 ASKED SIM_CALL _ ASKED
CHANGE_TO_
PHASE_4
PHASE 4
S5 ASKED

figure 6.156 employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, 4, S5 wrt_head_support_section

Thisoperation ‘pr_projed_life_cycle’ isnaot only an employeeof * head suppat sedion’, but also of al other participating
classes of the processfragment ‘ writi ng projed management documents’. All these participating classes prescribe the
same subprocesses S1, S2, S3, 4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any onetime.
The adua subprocessistheintersedion d these 19 prescribed subprocesses. The adual subprocesses of this operation
dueto the intersedion mechanism, are explained in the paragraph ‘ Requirements document (integration) : employee
STDs.
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The employee‘phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘head
suppat sedion’), acording to the cadl er-cdl ee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'heal suppat sedion'. It hastwo
subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘head suppat sedion’) acording to the
cdler_cdleeconstruct.

o

NON-
PR_PHASE_
ENDED

PR_PHASE_
ENDED
ASKED

ACT_
PR_PHASE_
ENDED

SIM_CALL _
PHASE_ENDET]

figure 6.157 employeeint-pr_phase_ended : subprocessS1_wrt_head_support_section

PR_PHASE_

ENDED
ASKED

figure 6.158 employeeint-pr_phese ended : subprocessS2_wrt_head _support_section

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ heal suppat sedion’, but also of al other participating
classes of the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS' .
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6.3.216 Project management document (integration)

6.3.2.161 Project management document (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-externa STD of the dass' projed management document’.

The dass' projed management document’ does not participatein phese 1, 3 or 4. Therefore the phase 1-, phase 3- and
phaese 4-external STDs consist of adummy state.

figure 6.159 project management document : extended phese 1-external STD

PMD_WRI TE_(

figure 6.160 project management document : extended phese 2-external STD

figure 6.161 project management document : extended phese 3-external STD

PHASE 4 e

figure 6.162 project management document : extended phese 4-external STD

6.3.2.162 Project management document (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with ead ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label * change_to_plhese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.163 project management document : ext wpmd_project_management_document, total external STD

The flow through this total external STD is anaogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass' projed management document’ does not participate in prese 1, 3 or 4. Therefore no
adion d ‘ projed management document” will t ake placein these phases.

6.3.2.163 Project management document (integration) : internal behavior-STDs

Theinternal operations of the dass*projed management document’ arein thefirst placethe internal operation as modeled
in the phase 2. During the integration the foll owing internal operations are alded to the dass ‘change to_phese 1,
‘change to_ phese 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDS').

6.3.2.164 Project management document (integration) : manager-STD

The total manager STD isthe same asthetotal external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘writi ng projed management documents’ prescribesin its ‘ phase 2'
state till the same subprocesses for its phase-employees as was modeled in the phase 2-sub-model. These may be cdl ed
‘old prescribed subprocesss . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee a@e ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘ projed management document’ instead of with
resped to ‘ requirements document’.
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6.3.2.165 Project management document (integration) : employee-STDs

The enployees of the manager STD of the dass* projed management document’ arein thefirst placethe enployees as
modeled in the phase 2. During the integration the foll owing 7 employees are alded: ‘ change to_phese T,
‘change_to_phese 2, ‘change to_pltese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘ change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed management document’), acarding to the cdl er-cdl ee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed management document’), acarding to the cdl er-cdl ee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed management document’), acarding to the cdl er-cdl ee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed management document’), acarding to the cdl er-cdl ee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdlees‘change to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_plese_4' of the dass' projed management document’. Consequently it has five
subprocesses and traps with resped to the manager STD of the dass* projed management document’ : S1, S2, S3, $4 and
S5andT-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of the internal operation ‘pr_projed_
life cycle.
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figure 6.164 employeeint-pr_project_life cycle: subprocesses S1, S2, S3, $4, S5 wrt_project_management_document

This operation ‘pr_projed_life_cycle’ isnat only an employeeof ‘ projed management document’, but also of all other
participating classes of the processfragment *writi ng projed management documents . All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The ad¢ua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this



Software Process Modeling page : 351
in SOCCA version : 0.10

operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘ projed
management document’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘phase_ended’ of the dass' projed management document’. It
has two subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘ projed management document’)
acording to the cdler_cdleeconstruct.

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.165 employeeint-pr_phese_ended : subprocessS1_wrt_project._management_document

PR_PHASE_

ENDED
ASKED

figure 6.166 employeeint-pr_phese ended : subprocessS2_wrt_project_management_document

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ projed management document’, but also o al other
participating classes of the processfragment ‘ writi ng projed management documents'. All these participating classs
prescribe the same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime.
The adual subprocessistheintersedion o these 19 prescribed subprocesses.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS' .
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6.3.217 Project meeting minus (integration)

6.3.2.171 Project meeting minus (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externd STD and the phase 4-external STD of the dass' projed meding minus'.

The dass'projed meding minus' does nat participatein phese 1, 2 or 4. Therefore the phase 1-, phase 2- and plese 4-
external STDs consist of adummy state.

figure 6.167 project meeting minus : extended phese 1-externa STD

figure 6.168 project meding minus: extended phese 2-external STD

PMM_REQUEST_APPROVAL_(X)

¢/
(D

figure 6.169 project meding minus: extended phese 3-external STD

e o e

figure 6.170 project meeting minus : extended phese 4-externa STD

6.3.2.172 Project meeting minus (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment *writi ng projed management
documents’ isto conred the extended phese-external STDswith ea ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This*coinciding’ state between two phese-
externa STDsiscdled an ‘intermediate’ state. This models the sequentia dependency between the phases.

The transitions leaving the start states get the label ‘ change_to_phese x’. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘ pr_phase_ended’. These represent the * phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.171 project meding minus: ext_ wpmd_project_meding_minus, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass'projed meding minus’ does not participate in prese 1, 2 or 4. Therefore noadion o
‘projed meding minus' will t ake placein these phases.

6.3.2.173 Project meeting minus (integration) : internal behavior-STDs

Theinternal operations of the dass*projed meding minus arein thefirst placethe internal operation as modeled in the
phase 3. During the integration the foll owing internal operations are alded to the dass ‘change to_plese 1, ‘change to_
phese 2, ‘change to_plese 3, ‘change to_phese 4 and’‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs').

6.3.2.174 Project meeting minus (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘writi ng projed management documents’ prescribesin its‘ phase 3'
state till the same subprocesses for its phase-employees as was modeled in the phase 3-sub-model. These may be cdl ed
‘old prescribed subprocesss . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} [ {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘ projed meding minus’ instead o with resped
to ‘requirements document’.
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6.3.2.175 Project meeting minus (integration) : employee-STDs

The enployees of the manager STD of the dass'projed meding minus' arein thefirst placethe enployees as modeled in
the phase 3. During the integration the following 7 employees are alded: ‘ change to_phese 1', ‘change to_plese 2,
‘change to_phese 3, ‘change_to_plese_4' andtheir cdler ‘pr_projed_life_cycle’ and‘phase_ended’ anditscdler
‘pr_phese_ended'.

The enployee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed meding minus'), acarding to the cdler-cdl ee onstruct.

The enployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed meding minus'), acwrding to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed meding minus'), acarding to the cdler-cdl ee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘projed meding minus'), acarding to the cdl er-cdl ee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdlees‘change to_plase 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_plese_4' of the dass' projed meeing minus . Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass* projed meding minus' : S1, S2, S3, $4 and S5 and
T-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of theinternal operation ‘pr_projed_

life cycle.
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figure 6.172employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, 4, S5 wrt_project._meding_minus

Thisoperation ‘pr_projed_life_cycle’ isnat only an employeeof ‘ projed meding minus’, but also of all other
participating classes of the processfragment * writi ng projed management documents . All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The ad¢ua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘ projed
meding minus'), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘phase_ended’ of the dass' projed meding minus'. It hastwo
subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘ projed meding minus') acording to the
cdler_cdleeconstruct.
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figure 6.173 employeeint-pr_phase_ended : subprocessS1_wrt_project_meding_minus
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figure 6.174 employeeint-pr_phese_ended : subprocessS2_wrt_project_meding_minus

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ projed meding minus’, but aso of al other participating
classes of the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDS' .
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6.3.218 Archive/documentation administrator (integration)

6.3.2.181 Archive/doc administrator (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-externa STD of the dass' archive/documentation administrator’ .

The dass' archive/documentation administrator’ does nat participatein phese 1, 2 or 4. Therefore the phase 1-, phase 2-

and plese 4-external STDs consist of adummy state.

figure 6.175archive/documentation administrator : extended phese 1-external STD

i

figure 6.176 archive/documentation administrator : extended phese 2-external STD

ADA_ARCHIVE_(X)

figure 6.177 archive/documentation administrator : extended phese 3-external STD

PHASE 4

figure 6.178archive/documentation administrator : extended phase 4-external STD

6.3.2.182 Archive/documentation administrator (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment “writi ng projed management
documents’ isto conred the extended phese-external STDswith ea ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This*coinciding’ state between two phese-
externa STDsiscdled an ‘intermediate’ state. This models the sequentia dependency between the phases.

The transitions leaving the start states get the label ‘ change_to_phese x’. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘ pr_phase_ended’. These represent the * phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.179archive/documentation administrator : ext_wpmd_archive/documentation_administrator, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass' archive/documentation administrator’ does nat participatein phese 1, 2 or 4. Therefore
noadion d * archive/documentation administrator’ will t ake placein these phases.

6.3.2.183 Archive/documentation administrator (integration) : internal behavior-STDs

Theinternal operations of the dass*archive/documentation administrator’ are in thefirst placetheinterna operation as
modeled in the phase 3. During the integration the following internal operations are alded to the dass
‘change to_phese 1', ‘change _to_ prese 2, ‘change to_plese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs)).

6.3.2.184 Archive/documentation administrator (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘writi ng projed management documents’ prescribesin its‘ phase 3'
state till the same subprocesses for its phase-employees as was modeled in the phase 3-sub-model. These may be cdled
‘old prescribed subprocesss . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesses' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Call ee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘ archive/documentation administrator’ instead of
with resped to ‘ requirements document’.
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6.3.2.185 Archive/documentation administrator (integration) : employee-STDs

The enployees of the manager STD of the dass*archive/documentation administrator’ are in the first placethe employees
asmodeled in the phase 3. During the integration the foll owing 7 employees are alded: ‘ change to_phese 1,
‘change_to_phese 2, ‘change to_ptese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘ change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
“archive/documentation administrator’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
“archive/documentation administrator’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
“archive/documentation administrator’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
“archive/documentation administrator’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_pltese_4' of the dass' archive/documentation administrator’. Consequently it has
five subprocesses and traps with resped to the manager STD of the dass* archive/documentation administrator’ : S1, S2,
S3, A and S5 and T-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesss of the internal operation
‘pr_projed_life_cycle'.
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figure 6.180employeeint-pr_project_life cycle: subprocesses S1, S2, S3, $4, S5 wrt_archive/documentation_administrator

Thisoperation ‘pr_projed_life_cycle’ isnat only an employeeof * archive/documentation administrator’, but also of all
other participating classes of the processfragment *writing projed management documents . All these participating
classes prescribe the same subprocesses S1, S2, S3, $4 and S5. The operation hes therefore 19 subprocesses prescribed to
it at any onetime. The adual subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses
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of thisoperation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements document (integration) :
employee STDsS' .

The employee‘ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to
“archive/documentation administrator’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass' archive/documentation
administrator’. It has two subprocesses S1 and S2, and two traps T-1 and T-2 (dl with resped to ‘archive/ documentation
administrator’) acrding to the cdler_cdleeconstruct.
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ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.181 employeeint-pr_phase_ended : subprocessS1_wrt_archive/documentation_administrator

PR_PHASE_

ENDED
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figure 6.182employeeint-pr_phase_ended : subprocessS2_wrt_archive/documentation_administrator

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ archive/documentation administrator’, but also of al other
participating classes of the processfragment ‘ writi ng projed management documents'. All these participating classs
prescribe the same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime.
The adual subprocessistheintersedion o these 19 prescribed subprocesses.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS' .
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6.3.219 Head computer support section (integration)

6.3.2.191 Head computer support section (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass' heal computer suppat sedion'.

The dass'head computer suppat sedion’” does not participate in phese 1, 2 or 3. Therefore the phase 1-, phase 2- and
phase 3-external STDs consist of adummy state.

figure 6.183head computer support section : extended phese 1-external STD

figure 6.184 head computer support section : extended phese 2-external STD

figure 6.185head computer support section : extended phese 3-external STD

HCSS ALL OCATE_RESOURCE

(/

figure 6.186 head computer support section : extended phese 4-external STD

6.3.2.192 Head computer support section (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with eat ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label * change_to_plhese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phaese_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.



Software Process Modeling page : 361
in SOCCA version : 0.10

INTER- INTER-
CHANGE_TO_ PHASE_ENDED MEDIATE_1 " cpaNGE To_ MEDIATE_2

PHASE_ENDED
PHASE_1 PHASE_2 -

CHANGE_TO_PHASE_3

HCSS ALLOCATE_RESOURCE

INTER-
MEDIATE_3

CHANGE_TO_
PHASE_4

PHASE_ENDED PHASE_ENDED

figure 6.187 head computer support section : ext wpmd_head_computer_support_section, total external STD

The flow through this total external STD is anaogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass'head computer suppat sedion’ does nat participatein phese 1, 2 or 3. Therefore no
adion d ‘head computer suppat sedion’ will take placein these phases.

6.3.2.193 Head computer support section (integration) : internal behavior-STDs

Theinternal operations of the dass*heal computer suppat sedion arein thefirst placethe internal operation as modeled
in the phase 4. During the integration the foll owing internal operations are alded to the dass ‘change to_phese 1,
‘change to_ phase 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs').

6.3.2.194 Head computer support section (integration) : manager-STD

The total manager STD isthe same asthetotal external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘writi ng projed management documents’ prescribesin its ‘ phase 4'
state till the same subprocesses for its phase-employees as was modeled in the phase 4-sub-model. These may be cdl ed
‘old prescribed subprocesss . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee @e ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} [ {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘ heal computer suppat sedion’ instead of with
resped to ‘ requirements document’.
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6.3.2.195 Head computer support section (integration) : employee-STDs

The anployees of the manager STD of the dass' heal computer suppat sedion’ arein thefirst placethe enployees as
modeled in the phase 4. During the integration the foll owing 7 employees are alded: ‘ change to_phese T,
‘change_to_phese 2, ‘change to_pltese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle' and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The employee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
computer suppat sedion’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
computer suppat sedion’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
computer suppat sedion’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘heal
computer suppat sedion’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change to_plese_4' of the dass'head computer suppat sedion’. Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass* head computer suppat sedion’ : S1, S2, S3, 4 and
S5andT-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of the internal operation ‘pr_projed_
life cycle.
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figure 6.188employeeint-pr_project_life cycle: subprocesses S1, S2, S3, $4, S5 wrt_head_computer_support_section

Thisoperation ‘pr_projed_life_cycle’ isnaot only an employeeof * head computer suppat sedion’, but also o al other
participating classes of the processfragment *writi ng projed management documents . All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The ad¢ua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :

employee STDsS' .

The employee‘phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘head

computer suppat sedion’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'heal computer suppat sedion'. It

has two subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘head computer suppat sedion’)

acording to the cdler_cdleeconstruct.
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ENDED
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figure 6.189 employeeint-pr_phase_ended : subprocessS1_wrt_head_computer_support_section
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figure 6.190employeeint-pr_phese_ended : subprocessS2_wrt_head _computer_support_section

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ head computer suppat sedion’, but aso of all other
participating classes of the processfragment ‘ writi ng projed management documents'. All these participating classs

prescribe the same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime.

The adual subprocessistheintersedion o these 19 prescribed subprocesses.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements

document (integration) : employee STDS' .
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6.3.220 Terms of reference document (integration)

6.3.2.201 Terms of reference document (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass'terms of reference document’.

The dass‘terms of referencedocument’ does nat participatein phese 1, 2 or 3. Therefore the phase 1-, phase 2- and plese

3-externd STDs consist of adummy state.

figure 6.191terms of reference document : extended phese 1-external STD

figure 6.192terms of reference document : extended phase 2-external STD

figure 6.193terms of reference document : extended phase 3-external STD

TOR_WRITE_(X)

figure 6.194terms of reference document : extended phase 4-external STD

6.3.2.202 Terms of reference document (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with eat ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label * change_to_plhese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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figure 6.195terms of reference document : ext_wpmd_terms of_reference_document, total external STD

The flow through this total external STD is anaogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass‘terms of reference document’ does not participatein phese 1, 2 or 3. Therefore no
adion d ‘terms of referencedocument’ will take placein these phases.

6.3.2.203 Terms of reference document (integration) : internal behavior-STDs

Theinternal operations of the dass*terms of referencedocument’ arein thefirst placethe internal operation as modeled in
the phase 4. During the integration the foll owing internal operations are alded to the dass ‘change to_phese 1,
‘change to_ phese 2, ‘change to_phese 3, ‘change to_plese 4 and‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs)).

6.3.2.204 Terms of reference document (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘writi ng projed management documents’ prescribesin its‘ phase 4'
state till the same subprocesses for its phase-employees as was modeled in the phase 4-sub-model. These may be cdled
‘old prescribed subprocesss . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesses' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Call ee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘terms of referencedocument’ instead of with
resped to ‘requirements document’.
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6.3.2.205 Terms of reference document (integration) : employee-STDs

The anployees of the manager STD of the dass'terms of referencedocument’ arein the first placethe enployees as
modeled in the phase 4. During the integration the foll owing 7 employees are alded: ‘ change to_phese T,
‘change_to_phese 2, ‘change to_pltese 3, ‘change to_phese 4 andtheir cdler ‘pr_projed_life cycle’ and
‘phase_ended’ anditscdler ‘pr_phese ended'.

The enployee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘terms
of referencedocument’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘terms
of referencedocument’), acording to the cdl er-cdlee onstruct.

The enmployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘terms
of referencedocument’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘terms
of referencedocument’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdleeschange to_plase 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change to_plese_4' of the dass‘terms of reference document’. Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass*terms of referencedocument’ : S1, S2, S3, 4 and
S5andT-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of the internal operation ‘pr_projed_
life cycle.
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figure 6.196 employeeint-pr_project_life cycle: subprocesses S1, S2, S3, $4, S5 wrt_terms_of_reference_document

Thisoperation ‘pr_projed_life_cycle’ isnot only an employeeof ‘terms of referencedocument’, but also of all other
participating classes of the processfragment *writi ng projed management documents . All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The adua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘ terms of
referencedocument’), acwrding to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'terms of referencedocument’. It has
two subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to ‘terms of referencedocument’) acrding to
the cdler_cdleeconstruct.
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ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.197 employeeint-pr_phese_ended : subprocessS1_wrt_terms_of_reference_document

PR_PHASE_

ENDED
ASKED

figure 6.198 employeeint-pr_phese_ended : subprocessS2_wrt_terms of _reference_document

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ terms of referencedocument’, but also of al other
participating classes of the processfragment ‘ writi ng projed management documents'. All these participating classs
prescribe the same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime.
The adual subprocessistheintersedion o these 19 prescribed subprocesses.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS'.
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6.3.221 Internal memorandum (integration)

6.3.2.211 Internal memorandum (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-externa STD of the dass'interna memorandum’.

The dass‘internad memorandum’ does nat participate in phese 1, 2 or 3. Therefore the phase 1-, phase 2- and plese 3-
external STDs consist of adummy state.

figure 6.199internal memorandum : extended phese 1-external STD

figure 6.200internal memorandum : extended phese 2-external STD

figure 6.201internal memorandum : extended phese 3-external STD

IM_WRITE_(X)

figure 6.202internal memorandum : extended phese 4-external STD

6.3.2.212 Internal memorandum (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment ‘ writi ng projed management
documents' isto conred the extended phese-external STDs with ead ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label * change_to_plhese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.



Software Process Modeling page : 36¢
in SOCCA version : 0.10
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MEDIATE_1 MEDIATE_2
CHANGE TO_ PHASE_ENDED 1 | cHANGE_TO_ PHASE ENDED -
PHASE_1 PHASE 2 -

CHANGE_TO_PHASE_3

IM_WRITE_(X)

INTER-
MEDIATE_3

CHANGE_TO_
PHASE_4

PHASE_ENDED PHASE_ENDED

figure 6.203internal memorandum : ext_wpmd_internal_memorandum, total externa STD

The flow through this total external STD is anaogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass‘interna memorandum’ does nat participatein phese 1, 2 or 3. Therefore noadion o
‘internal memorandum’ will take placein these phases.

6.3.2.213 Internal memorandum (integration) : internal behavior-STDs

Theinternal operations of the dass'interna memorandum’ arein thefirst placetheinterna operation as modeled in the
phase 4. During the integration the foll owing internal operations are alded to the dass ‘change to_plese 1, ‘change to_
phese 2, ‘change to_plese 3, ‘change to_phese 4 and’‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations' (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs)).

6.3.2.214 Internal memorandum (integration) : manager-STD

The total manager STD isthe same asthetotal external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents' prescribesin its ‘ phase 4'
state till the same subprocesses for its phase-employees as was modeled in the phase 4-sub-model. These may be cdl ed
‘old prescribed subprocesss' . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesses' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} O {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘interna memorandum’ instead o with resped
to ‘requirements document’.
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6.3.2.215 Internal memorandum (integration) : employee-STDs

The enployees of the manager STD of the dass'interna memorandum’ arein thefirst placethe employees as modeled in
the phase 4. During the integration the following 7 employees are alded: ‘ change to_phese 1', ‘change to_plrese 2,
‘change to_phese 3, ‘change_to_plese_4' andtheir cdler ‘pr_projed_life_cycle’ and‘phase_ended’ anditscdler
‘pr_phese_ended'.

The enployee‘ change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘internal memorandum’), acrding to the cdl er-cdl ee onstruct.

The enployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘internal memorandum’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘internal memorandum’), acarding to the cdl er-cdl ee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘internal memorandum’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle isthe cdler of thefour cdleeschange to_plase 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_pltese_4' of the dass'internal memorandum’. Consequently it hasfive
subprocesses and traps with resped to the manager STD of the dass'internal memorandum'’ : S1, S2, S3, $4 and S5 and
T-1, T-2, T-3, T-4 and T-5. The next figure shows these five subprocesses of theinternal operation ‘pr_projed_

life cycle.

PRE
WRITING
PROJECT
MANAGEMENT)
DOCUMENTS,

s1

PHASE 1
SIM_CALL _ ASKED
CHANGE_T
PHASE_1
T2
PHASE 1 PHASE 2
s2 ASKED SIM_CALL_ ASKED
CHANGE_TO |
PHASE_2
ss PHASE 2 PHASE 3
ASKED SIM_CALL _ ASKED
CHANGE_TO_
PHASE_3
PHASE 3 PHASE 4
s4 ASKED SIM_CALL _ ASKED
CHANGE_TO_
PHASE_4
PHASE 4
S5 ASKED

PoOST
WRITING
PROJECT
MANAGEMENT)
DOCUMENTS,

figure 6.204 employeeint-pr_project_life_cycle: subprocesses S1, S2, S3, $4, S5 wrt_internal_memorandum

This operation ‘pr_projed_life_cycle’ isnat only an employeeof ‘ interna memorandun’, but also o al other
participating classes of the processfragment *writi ng projed management documents'. All these participating classes
prescribe the same subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any
onetime. The adua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this
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operation die to the intersedion medanism, are explained in the paragraph * Reguirements document (integration) :
employee STDsS' .

The employee‘ phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘internal
memorandum’), acording to the cdl er-cdlee onstruct.

The employee’pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'interna memorandum’. It hastwo
subprocesses S1 and S2, and two traps T-1 and T-2 (al with resped to ‘internad memorandum’) according to the
cdler_cdleeconstruct.

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.205employeeint-pr_phese_ended : subprocessS1_wrt_internal_memorandum

PR_PHASE_

ENDED
ASKED

figure 6.206 employeeint-pr_phase_ended : subprocessS2_wrt_internal_memorandum

This operation ‘pr_phese_ended’ isnat only an employeeof ‘ internal memorandum’, but aso of all other participating
classes of the processfragment ‘ writi ng projed management documents’. All these participating classes prescribe the
same subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS' .
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6.3.222 Engineer (integration)

6.3.2.221 Engineer (integration) : extended phase-external behavior-STDs

Thefirst step in the @nstruction d thetotal external STD for the processfragment * writi ng projed management
documents' isthe extension d the mnstituent phase-external STDs with a start state and an end (final) state. The start state
has atransition leaving it and entering the phase-external STD. The final state has a transition coming into it from the
phese-external STD. This constructionis performed in the next figures for the phase 1-external STD, the phase 2-externa
STD, the phase 3-externa STD and the phase 4-external STD of the dass'engineea’.

The dass'enginee’ does not participatein phese 1, 2 o 3. Therefore the phase 1-, phase 2- and plese 3-externa STDs
consist of adummny state.

figure 6.207 enginee : extended phese 1-external STD

figure 6.208enginee : extended phese 2-externa STD
figure 6.209enginee : extended phese 3-externa STD

ENG_INFORM_(X)

(/

figure 6.210enginee : extended phese 4-externa STD

6.3.2.222 Engineer (integration) : total external behavior-STD

The secondstep in the mnstruction d the total external STD for the processfragment “ writi ng projed management
documents' isto conred the extended phese-external STDs with ead ather in such away that the final state of one phase-
externa STD coincides with the start state of the next phase-external STD. This‘coinciding’ state between two phese-
external STDsiscdled an ‘intermediate’ state. This models the sequential dependency between the phases.

The transitions leaving the start states get the label * change_to_plhese x'. These represent the * phase-changing’ -operations.
The transitions entering the find states get the label ‘pr_phase_ended’. These represent the ‘ phase-ended’ operation. The
constructionis performed in the next figure.
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INTER- INTER-
MEDIATE_1 MEDIATE_2
CHANGE_TO_ PHASE_ENDED - CHANGE_TO_ PHASE_ENDED X

PHASE_1 PHASE_2

CHANGE_TO_PHASE_3

ENG_INFORM_(X)

INTER-
MEDIATE_3

CHANGE_TO_
PHASE_4

PHASE_ENDED PHASE_ENDED

figure 6.211enginee : ext_ wpmd_enginee, total external STD

The flow through this total external STD is analogous to the flow through the total external STD of the dass'requirements
document’ (as described in the paragraph * Reguirements document (integration) : total externa behavior-STD).

With the diff erencethat the dass'engineg’ does nat participatein phese 1, 2 o 3. Therefore noadion d ‘ enginee’ will
take placein these phases.

6.3.2.223 Engineer (integration) : internal behavior-STDs

Theinternal operations of the dass'enginee’ arein thefirst placethe internal operation as modeled in the phase 4.
During the integration the foll owing internal operations are alded to the dass ‘change to_phese 1', ‘change to_
phese 2, ‘change to_plese 3, ‘change to_phese 4 and’‘phase_ended'.

These 5 additiona operations are so-cdled ‘ no-operations’ (nops). A nopis an operation that performs no function while
exeauting. The sole purpase of such an operationis to enable the @rrespondng transition d the external STD within the
existing SOCCA framework.

These internal operations have internal STDs equivalent to the @rrespondng operations of the dass' customer’ (described
in the paragraph ‘ Customer (integration) : interna behavior STDs').

6.3.2.224 Engineer (integration) : manager-STD

The total manager STD isthe same asthe total external STD. Therefore no separate figure is needed for the total manager
STD. Thetotal manager STD of the processfragment ‘ writi ng projed management documents’ prescribesin its ‘ phase 4'
state till the same subprocesses for its phase-employees as was modeled in the phase 4-sub-model. These may be cdl ed
‘old prescribed subprocesss . Subprocessprescriptions for an employeein states (of the total manager STD) that are not
relevant for that employee ae ‘dorit cares'.

In the integration the total manager gets new employees. For this new employessit isaso prescribing subprocesses. These
may be cdled ‘ new prescribed subprocesss' . The sum total of the prescribed subprocesses by the total manager STD is
therefore (per state) : {old prescribed subprocesses} [ {dorit cares} [0 {new prescribed subprocesss}.

The new CPSs (Consolidated Prescribed Subprocesses), CCs (Caller_Callee @mbinations) and TLFs (Transition Logicd
Formulas) for thistotal manager STD are the same & the CPS5, CCsand TLFs for the total manager STD of the dass
‘requirements document’ (as described in the paragraph * Requirements document (integration) : manager-STD).

With the diff erencethat al the subprocesses and traps are with resped to ‘engineg’ instead of with resped to
‘requirements document’.
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6.3.2.225 Engineer (integration) : employee-STDs

The enployees of the manager STD of the dass'enginea’ arein thefirst placethe employees as modeled in the phase 4.
During the integration the following 7 employees are alded: ‘ change to_phase 1', ‘change to_phese 2,
‘change_to_phese 3, ‘change_to_plese_4' andtheir cdler ‘pr_projed_life_cycle’ and‘phase_ended’ anditscdler
‘pr_phese_ended'.

The enployee‘change to_phese 1' hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘engineg’), acording to the cdl er-cdlee onstruct.

The anployee’ change to_phese 2 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘enginee’), acording to the cdl er-cdlee onstruct.

The enployee‘ change to_phese 3 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘engineg’), acording to the cdl er-cdlee onstruct.

The enployee’ change to_phese 4 hastwo subprocesses S1 and S2, and two traps T-1 and T-2 (all with resped to
‘enginee’), acording to the cdl er-cdlee onstruct.

The enployee’pr_projed_life cycle' isthe cdler of thefour cdlees‘change to_plese 1', ‘change to_phese 2,
‘change_to_phese_3 and‘change _to_plese_4' of the dass‘enginea’. Consequently it has five subprocesses and traps
with resped to the manager STD of the dass‘enginee’ : S1, S2, S3, S4and S5 and T-1, T-2, T-3, T-4 and T-5. The next
figure shows these five subprocesses of theinternal operation ‘pr_projed_ life_cycle'.

s1

PHASE 1
SIM_CALL _ ASKED
CHANGE_TQL
PHASE_1
T2
PHASE 1 PHASE 2
s2 ASKED SIM_CALL _ ASKED
CHANGE_TO |
PHASE_2
s3 PHASE 2 PHASE 3
ASKED SIM_CALL _ AKED
CHANGE_TO_
PHASE_3
PHASE 3 PHASE 4
s4 ASKED SIM_CALL _ ASKED
CHANGE_TO_
PHASE_4
PHASE 4
S5 ASKED

figure 6.212employeeint-pr_project_life _cycle: subprocesss S1, S2, S3, 4, S5 wrt_enginee

Thisoperation ‘pr_projed_life_cycle’ isnat only an employeeof ‘enginee’, but also o al other participating classes of
the processfragment ‘ writi ng projed management documents'. All these participating classes prescribe the same
subprocesses S1, S2, S3, $4 and Sb. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The
adua subprocessistheintersedion d these 19 prescribed subprocesses. The adua subprocesses of this operation dweto
the intersedion medhanism, are explained in the paragraph ‘ Requirements document (integration) : employee STDs'.
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The employee’phase_ended’ has two subprocesses S1 and S2, and two traps T-1 and T-2 (dl with resped to ‘engineg’),
acording to the cdl er-cdlee onstruct.

The employee‘pr_phese_ended’ isthe cdler of the cdlee‘ phase_ended’ of the dass'enginee’. It has two subprocesses
S1 and S2, andtwo traps T-1 and T-2 (all with resped to ‘enginea’) acording to the cdler_cdl eeconstruct.

PR_PHASE_
ENDED
ASKED

SIM_CALL _
PHASE_ENDEI]

figure 6.213 employeeint-pr_phase_ended : subprocessS1_wrt_enginee

PR_PHASE_

ENDED
ASKED

figure 6.214 employeeint-pr_phese_ended : subprocessS2_wrt_engineg

This operation ‘pr_phese_ended’ isnat only an employeeof ‘enginea’, but also o al other participating classes of the
processfragment ‘writi ng projed management documents' . All these participating classs prescribe the same
subprocesses S1 and S2. The operation hes therefore 19 subprocesses prescribed to it at any onetime. The adual
subprocessistheintersedion d these 19 prescribed subprocesss.

The adual subprocesses of this operation die to the intersedion mechanism, are explained in the paragraph ‘ Requirements
document (integration) : employee STDsS' .
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7. Summary and Conclusions

This thesigpresents thevestigation otwo alreadyexistingideaswithin the Software Engineering and Information
Systems (SEISjroup of theDepartment of Computer Science of theiversity of Leiden, t@chievevery large
SOCCAmodels.

This thesisalso looks at the issue of thee of a SOCCA model apeocesglescriptioninstead of theisualtextual
description.

Thethree topicaaddressed ithis thesis are :
- investigate theise ofoftenrecurring SOCCAconstructs’ to limit thesize of the model

- investigatef the SOCCAmModelinglanguagecanbe scaled up (i.ecan alarger SOCCA modde
constructedrom indepentlydevelopedsub-models)

- investigate theisefullness of a SOCCA model apracesdescription

Use of tonstructs’ to limit the size of the SOCCA model

The firstquestion wasiandled a$ollows. A very large SOCCA model wateveloped. Theize ofthis model is 29
classes, 86 operations and 1041 dratesitiondiagrams (ofvich only 310 statéransitiondiagrams had tbe
explicitily shown as aesult ofusing constructs’).

Themodeledprocess is the softwapgocess of the software developmerganization ‘WBU’ of theDutchMinistry
of DefenseTwo processes dhis organizatiorweremodeledusing the SOCCAMnodelinglanguage. Theggrocesses
are the ‘Softwar€onfigurationManagement’-process and part of the ‘Software Préj&oining’-process (i.e. the
processfragment ‘writi ng projed management documents'). The basidor themodelswere theprocesslescriptions as
found in the Manualfor Technical Project Management’ of the “WB&¥ganization.

It wasfoundthat thesgrocesses, SCM and part of SB®uldbe accuratelynodeled in SOCCA. Thearticipants
(agents) in @rocesshetheyhumansdocuments, software itenas abstractoncepts (e.g. a meetinggn allbe
modeled asbjects.Their actionsvhile performing theprocess, aremodeled as the operations of thebgects. The
communicatiorbetween thearticipants isnodeled byusing theconcepts of a ‘parallglrocessemodeling’
formalismwhich is part of SOCCA.

This combinatiorwithin SOCCA ofobject-orientedoncepts and ‘parall@rocessestonceptsllowsfor the
development o&n accurate model of the reedrld process. In the realorld a lot of parallel actions takg@ace. The
ability of SOCCA to modethis parallellism issomethingvhich givesit an ‘addedvalue’ with respect tather object
orientedmodelinglanguages. The objeatientation of SOCCA is in lineith the currentirection of objecbriented
analysis and design in the software engineering field.

During themodelingoftenrecurring tonstructswereidentified,named andised. Thesecbnstructs’ are :

- Caller_Callee-construct

- Waiting_caller_proceed-construct

- Only_internal_action-template

- No-operation (nop)

- Autonomousbehavior

- Simultaneous_call-construct

- Discriminator-construct

- Counting-construct

- ConsolidatedPrescribedSubprocesses afddapsLogical Formula

Thesize of thedeveloped model is 29 classes, 86 operations and, withous¢hef tonstructs’, 1041 stateansition
diagrams $TDs). As aesult ofusing ‘constructs’ only 310 stateansitiondiagrams $TDs) had tde explicitily
shown in the model.
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This is areduction in thesize of the SOCCA model of 731 stat@nsitiondiagrams, i.e. aeduction of 70 %.

The ‘Caller_Callee-constructvith its variant Waiting_caller_proceed-construct’, wasfay the most important in
terms oflimiting the size of the SOCCA modeThis ‘construct’specificallyapplies to theso-called Subprocess’-
STDs of a SOCCA model. In tlegiginal SOCCA model 688 of the 10&I'Ds are othis type.Whenusing the
‘construct’ only 118subprocess’-STDs had b@ shown.This is asaving of 5705TDs,or 55 %.

The ‘only_internal_actionemplate’with its variant No-operation’also made a significacbntribution to the
reduction of thesize of the SOCCA modeThis ‘construct'specificallyapplies to theso-called internal’-STDs of a
SOCCA model. In theriginal SOCCA model 184 of the 10&TDs are ofhis type.Whenusing the tonstruct’ only
89 ‘internal’-STDs had tde shown.This is asaving of 955TDs,or 9 %.

The ‘External STD = Manager STD’ variant of tHédnsolidatedPrescribedsubprocesses afdapsLogical
Formula’also made aontribution.It accountedor asaving of 66STDs,or 6 %.

A moredetailed analysis of th&aving in the differenparts of the SOCCA model ggven in the tables below.

- SoftwareConfiguration Management 1 classes (withowbnstructs)

class |extern STD extern STD| manager | internal | employee Total
organ. com.view STD STD subpr. STD
view
tpm - 1 1 6 12 20
cm 1 1 6 48 56
ci 1 1 1 13 46 62
pcr - 1 1 8 30 40
se - 1 1 1 4 7
re - 1 1 1 4 7
scb - 1 1 1 4 7
cch - 1 1 1 4 7
te - 1 1 1 4 7
cu - 1 1 2 6 10
n - 1 1 1 4 7
Total 1 11 11 41 166 230

- SoftwareConfiguration Management 1 classesSaving 80 %
(with caller_calleeconstructonly_internal_actiotemplate and manager STDexternal STD)

class |extern STD extern STD| manager | internal | employee Total
organ. com.view STD STD subpr. STD
view
tpm - 1 - 6 - 7
cm 1 - 6 - 7
ci 1 1 - 1 6 9
pcr - 1 - 1 6 8
se - 1 - 1 - 2
re - 1 - 1 - 2
scb - 1 - 1 - 2
cch - 1 - 1 - 2
te - 1 - 1 - 2
cu - 1 - 2 - 3
m - 1 - 1 - 2
Total 1 11 - 22 12 46
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- Software Project Planninglfase 1)9 classes (withowonstructs)

class |extern STD extern STD| manager | internal | employee Total
organ. com.view STD STD subpr. STD
view
cu 1 1 1 1 2 6
rd 1 1 1 1 4 8
am 1 1 1 1 4 8
mb 1 1 1 1 4 8
ceo 1 1 1 1 4 8
hps 1 1 1 2 8 13
pf 1 1 1 1 4 8
hcs 1 1 1 1 4 8
tpm 1 1 1 1 4 8
Total 9 9 9 10 38 75
- Software Project Planningliase 1)9 classesSaving 62 %
(with caller_calleeconstruct and manager STDexternal STD)
class |extern STD extern STD| manager | internal | employee Total
organ. com.view STD STD subpr. STD
view
cu 1 1 - 1 - 3
rd 1 1 - 1 - 3
am 1 1 - 1 - 3
mb 1 1 - 1 - 3
ceo 1 1 - 1 - 3
hps 1 1 - 2 - 4
pf 1 1 - 1 - 3
hcs 1 1 - 1 - 3
tpm 1 1 - 1 - 3
Total 9 9 - 10 - 28
- Software Project Planningliase 2)8 classes (withowdonstructs)
class [extern STD| extern STDl manager | internal | employee Total
organ. com.view STD STD subpr. STD
view
tpm 1 1 1 4 15 22
cu 1 1 1 2 8 13
am 1 1 1 2 8 13
gaa 1 1 1 2 8 13
hprs 1 1 1 4 16 23
hss 1 1 1 1 4 8
pmd 1 1 1 1 4 8
pmm 1 1 1 1 4 8
Total 8 8 8 17 67 108
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- Software Project Planninglfase 2)8 classesSaving 64 %

(with caller_calleeconstruct and manager STDexternal STD)
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- Software Project Planningliase 3)9 classes (withowdonstructs)
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- Software Project Planninglfase 3)9 classesSaving 55 %

(with caller_calleeconstruct and manager STDexternal STD)

class

extern STD
organ.
view

extern STD
com.view

manager
STD

internal
STD

employee
subpr. STD

Total
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- Software Project Planninglfase 4)9 classes (withowonstructs)
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class [extern STD| extern STDl manager | internal | employee Total
organ. com.view STD STD subpr. STD
view
hps 1 1 1 1 2 6
hcss 1 1 1 1 2 6
tor 1 1 1 1 4 8
pf 1 1 1 1 4 8
im 1 1 1 1 6 10
tpm 1 1 1 1 6 10
hps 1 1 1 1 6 10
eng 1 1 1 1 4 8
hcs 1 1 1 1 4 8
Total 9 9 9 9 38 74
- Software Project Planningliase 4)9 classesSaving 63 %
(with caller_calleeconstruct and manager STDexternal STD)
class [extern STD| extern STDl manager | internal | employee Total
organ. com.view STD STD subpr. STD
view
hps 1 1 - 1 - 3
hcss 1 1 - 1 - 3
tor 1 1 - 1 - 3
pf 1 1 - 1 - 3
im 1 1 - 1 - 3
tpm 1 1 - 1 - 3
hps 1 1 - 1 - 3
eng 1 1 - 1 - 3
hcs 1 1 - 1 - 3
Total 9 9 - 9 27
- Integration 20 classes (withoubnstructs)
class |extern STD extern STD| manager | internal | employee Total
organ. com.view STD STD subpr. STD
view
project 1 1 1 3 18 24
cu - 1 1 5 17 24
rd - 1 1 5 17 24
am - 1 1 5 17 24
mb - 1 1 5 17 24
ceo - 1 1 5 17 24
hps - 1 1 5 17 24
pf - 1 1 5 17 24
hcs - 1 1 5 17 24
tpm - 1 1 5 17 24
gaa - 1 1 5 17 24
hprs - 1 1 5 17 24
hss - 1 1 5 17 24
pmd - 1 1 5 17 24
pmm - 1 1 5 17 24
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ada - 1 1 5 17 24
hccs - 1 1 5 17 24
tor - 1 1 5 17 24
im - 1 1 5 17 24
eng - 1 1 5 17 24

Total 1 20 20 98 341 480

- Integration 20 classesSaving 71 %
(with caller_calleeconstruct, nop, manager STDexternal STD anéinishing_stateconstruct)

extern STD| extern STD
organ. com.view
view

internal Total

STD

class manager

STD
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- Grand Total

# classes

# STDs otusing
constructs)

#STDs (sing
constructs)

Saving (#STDs)

Saving (%)

29

1041

310

731

70 %

Conclusion

Theconclusiornthatcanbedrawn isthatuse of tonstructs’ do indeed limit treze of a SOCCA modaignificantly.
In this thesis aeduction ofsize of 70 % waachieved. TheCaller_Callee-constructlonecontributed asaving of 55
%. It is expectedhatthis ‘Caller_Callee-constructvill becomeanimported tool’ when making aery large SOCCA
model.

It canbe notedthat the Simultaneous_call-constructgiscriminator-construct’ andcbunting-construct’ haveo
influenceon thenumber ofSTDs in the modelThey ‘standardizebftenrecurringsituations in grocessTheiruse
speeds up thmodeling.Theyalsoreduce thewumber ofstates in a STD.
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Scaleability of SOCCA

To lookinto thequestion of thescaleability’ of SOCCA, thenodeling of theprocessfragment ‘writing projed
management documents' wasdone bysplitting theprocess fragmenito four smallemprocesdragments. These smaller
procesdragmentsveremodeledndepently ofeachother. Then thesub-models of thedeur smallerprocess
fragmentswereintegratednto one SOCCA model of the totptocessfragment ‘writing projed management

documents'.

Theintention d the integration processwas nat to influencethe four sub-models. That isto say to make the modeling of
the endgtituent small er processfragmentsindependent of their integration. This all ows for a separate modeling of the sub-
models (by separate engineas) in abig projed. It adso fadlit ates the update of the total model if there ae any changes
required during the life time of the model. Thisisacwrding to the acceted software engineging principle of low
couding between software modues.

During themodeling of theprocess fragmentvriting project managemedbcumentsan ‘integration’-algorithm was
developed. The basidea ofthis algorithm isthat of foreseen evolution” of aprocess The behavior of the process
evolves over time. Thisisacmmplished by ‘forcing’ the external STDs of the dasses participating in the processfrom one
behavior (state) to the next.

BEHAVIOR 1 | BEHAVIOR2
‘FORCED’ TRANSITION

FROM BEHAVIOR 1
TOBEHAVIOR 2

This forcing’ is done by a special object, the ‘control’ objélthis principle of foreseenprocessvolution isused in
theintegration of SOCCAub-modelsWhat isdone, isconstructing a ‘totalexternal STD peclass. Thesub-model
externalSTDs ofeachclass ardinked together tdorm a ‘total’ external STD peclass. The ‘totalexternal STD is the
external STCfor thatclassfor the totalintegrated SOCCA model. The ‘control’ operatidorces’ all totalexternal
STDs in thantegrated moddtom onesub-modebehavior to thenext. This is infact thesequentiaintegration of
sub-modelsWith someadaptations parall@htegration ofsub-models islsopossible.

So,three kinds ofntegration of SOCCAub-models arpossible :

- sequentiaintegration ofsub-models
- parallelintegration ofsub-models
- mixedsequential and parallgitegration ofsub-models

This constitutes the first step in the ‘scaling up’ of a SOCCA model neiestegnvolves thentegration ofsub-
modelsthat arehemselvesntegratedmodels. I.e. theub-models teintegrated are theesult of the first steplhey
alreadyincorporate a ‘controltlass.Now theintegrationalgorithm isapplied to thecontrol classes of theub-
models. The ‘control’ classes afeenmanaged by a ‘master’ contrdhss. Another,lessmodular way to scale up, is
to construct a new ‘controtlassthatapplies to all théntegratednodels.This new ‘control’classthensupersedes the
existing ‘control’ classes of thearticipatingintegratednodels.Also for all the classes in thategratednodelstheir
‘grand total’externalSTDs have tde constructedusing the ‘total'externalSTDs of theintegratednodels.)

So,alsothree kinds ofntegration of SOCCAntegratedsub-models arpossible :

- sequentiaintegration ofintegratedsub-models
- parallelintegration ofintegratedsub-models
- mixedsequential and parallgitegration ofintegratedsub-models

In this way successvely bigger models can be built. To prevent the bigger models to become to urwieldy (physicdly to
big), the external STDs must be aggregated to a higher level view before they are incorporated into their total external
STD. In thisway, using the integration algorithm in combination with the view concept, the model can be scded upin a
transparant manner.
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Constructing aview on theexternalSTDsbeforeusingthem in a ‘total’external STDalsodiminishes theamount of
‘coupling’ between thesub-models and thategration model. Changes irsab-model aréesslikely to influence the
integration modelpecauséhey arenot ‘visible’ in theview of theexternal STD of theub-model.

A view of a STD isanother STD irwhich someparts of theoriginal STD areshown andtherpartsnot ¢hose are
hidden). Only the information relevaiur a specific ‘user’ ishown.This thesislocumentswo methoddgor the
construction of aiew of a STD. These are thisobmomorphic picture’ -construction and the * aggregate state’ -
construction.

Anothermeasure tdower the toupling’ betweersub-models anahtegration model and reduce thmount ofrework
neededdn thesub-modelsvhenintegrating, was thatroduction of the “finishingstate’-constructT his construct
standardizes the communicatibetween aub-model and thimtegration model.

Theintegrationalgorithm wassuccesfullyused inthis thesis tantegrate théour sub-models of thprocess fragment
‘writing project managemedbcuments’ of the ‘Software Project Plannipgocess. Théntegration involved :

- sequentiaintegration

- 4 sub-models

- 1 controlclass

- 19participating classes

The extrawvork to perform theintegration was :

- 20externalSTDs
- 22internalSTDs
- 95subprocesSTDs

This is a total of 13&TDs,or 45 % of the total of 310 STD in the SOCCA modtlis seems a heayyricefor the
possibility ofintegration.However,because of thexperimental character of ti@egration aperformed irthis
thesis,no maximunuse was made of thednstructs’If maximumuse is made, the 28ternalSTDscanbereduced
to 4internalSTDs, and the 95ubprocesSTDscanbereduced to SubprocesSTDs.Then the extravork toperform
theintegrationwill be 29STDs,or 14 % of thethen total of 205TDs in the SOCCA modeAn overhead of 14 %
seems aeasonabl@rice topayfor theintegration.

Conclusion

Theintegrationalgorithmallowsfor theconstruction ofrery large SOCCAnodels :

- by using a team of designezachmodelingsub-model(s)

- by re-usingexisting SOCCAmModels fnodel-fragments)

- because of thscaleability of thentegrationalgorithm

It alsoallowsfor :

- better control of the desigirocess bylecomposition of thprocess tde modeled

- highermaintainability of theesulting SOCCA model

- low couplingbetweersub-models and thategration model

The overhead of 14 % looksceptablevhencompared to the abowveentionedbenefits.

It mustbe notedthat themodeling of thentegration of theprocessfragment * writi ng projed management documents
involved orly sequential integration. No integration however was performed in thisthesisinvolving parall el or mixed
integration. Also nointegration was performed using a‘ master cortrol’ class So it isrecommended to doirther

research ithis area teheckif the integrationalgorithm ast is definednow, maybeneedssomeadaptation®r
extensiondor parallel, mixeddr ‘master controltlassintegration.

The usefullness of a SOCCA model as@rocessdescription
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Theusefullness of a SOCCA model apracesslescriptioncompared to thasualtextualdescription was
investigatedThis wasdone bycheckingif the SOCCAmodels of the ‘Softwar€onfigurationManagement’-process
and the ‘Software Proje&lanning’-processouldbeused as inpubr aprocessaudit. Asaudit method washosen
the ‘CapabilityMaturity Model'-assessment.

The CapabilityMaturity Model (CMM) is aframeworkthatwill help organizations manage amdprovetheir software
process. The CMM wadeveloped by the Software Engineeringtitute (SEI) of the&CarnegieMellon University.

CMM provides a set ajenericrulesfor the softwargrocesslt prescribesegularmeasurement of the software
processAgainst theseneasurements thmplementation of theules isverified. On the basis ahis feedback the
softwareprocesganbe bettermanaged anomproved.

Themeasure inwhich anorganizatiorcontrolsits softwareprocess isnindicationfor the ‘maturity’ of that
organization. Amatureorganization is morékely to deliver a softwarg@roductaccording to thepecificationspn
time andwithin budget. TheCapabilityMaturity Modeldistinguishedbetweerfive levels ofmaturity :Initial,
RepeatableDefined,Managed an®ptimizing.

Eachmaturity level isdividedinto Key Proces®#reas KPAs). Each KeyProcess Area idividedinto Key Practices.
These KeyPracticesonstitute the ‘checklisfor each KeyProcess ArealVhen all KeyPractices of all the Key
Proces#reas of acertainmaturity level have beenllfilled by anorganization, therganizatiorhasreachedhat
maturity level.

The SOCCAmodels inthis thesis concertwo of the KeyProces#reas ofmaturity level 2Namely the KPA
‘SoftwareConfiguration Management’ and the KPA ‘Software Project Plann@gnsequently the SOCC#odels
werecheckedagainst the Keyractices of thes€PAs.

Theresult ofthis audit is a ticked off CMM assessment checklist. The checklists are part aftthpterscontaining
the SOCCAmodels. Theentries in thesbsts werecheckedagainst the SOCCArocess model.

Conclusion

It has beefrfoundthat theprocessauditcouldreadilybe performedwith the SOCCAmModels as input. Ithis respect a
SOCCA modehas thesameusefullness as @xtualprocesslescriptionlt mustbe notedhoweverthat a SOCCA
modelenforces a more accurgisocesglescription During themodelingseverainconsistenciesverediscovered in
thetextualprocesslescriptionghatwere the basis of the SOCQGRodels.So,when arealy accurat@rocess
description igequired,it is advisable taonstruct a SOCCA model.
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FINAL CONCLUSIONS

- ‘constructs’ limit thesize of a SOCCA modsignificantly. Inthis thesis aeduction ofsize of 70 % wasachieved

- theintegrationalgorithmdeveloped irthis thesisallows a SOCCA model toescaled up iran easynanner

- a SOCCA model is a more accurptecesslescriptionthan atextualprocesslescription

The SOCCA modelleveloped irthis thesissomprises 29 classes and 8DDs. The netnodeling time iestimated at
0.5year.lt is thereforefelt thatconstructingealy large SOCCAnodelswill be a teaneffort. Someform of

integrationwill beindispensable ithis effort. Theintegrationalgorithmpresented inthis thesisappears the a
promisingcandidatdor this.
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9. Abbreviationsand Acronyms

ACT
ADA
AM

CcC
CCB
CEO
Cl
CM
CMM
CMS
CPM
CPS
CSCl
Cu

DISC

EER
ENG
EXT

HCS
HCSS
HPS
HPRS
HSS

IAP
IM

INT
IRA

KP
KPA

MB
MoD

NOP

00]

PCR
PMD
PMM
QAA
RD

RE
RN

- Activate
- Archive/Documentation Administrator
- Account Manager

- Caller(s)-Callee

- Configuration Control Board

- Chief Executive Officer

- Configuration Item

- Configuration Manager

- Capability Maturity Model

- Code Management System

- Corporate Process Model

- Consolidated Prescribed Subprocesses
- Computer Software Configuration Item
- CUstomer

- Discriminator

- Extended Entity Relationship
- Engineer
- External

- Head Controller Section

- Head Computer Support Section
- Head Personnel Section

- Head PRoduction Section

- Head Support Section

- Internal Automation Projects
- Internal Memorandum

- Internal

- Internal Resources Allocation

- Key Practice
- Key Process Area

- Make or Buy mesting
- Ministry of Defense

- No OPeration
- Object Oriented

- Project Contract

- Problem and Change Report

- Project Form

- Project Management Document
- Project Meeting Minus

- PRoject

- Quality Assurance Adviser
- Reguirements Document
- Reviewer

- Release Note

- Software Configuration Board
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SCM
SDP

SEI
SEIS
SIM
SOCCA

STD
TE
TLF
TOR
TPM
UML

Waco
WBU

- Software Configuration Management

- Software Development Plan

- Software Engineer

- Software Engineering Ingtitute

- Software Engineering and Information Systems

- Simultaneous

- Specifications Of Coordinated and Cooperative Activities
- Software Project Planning

- State Transition Diagram

- Test Engineer

- Traps Logica Formula

- Terms Of Reference

- Technical Project Manager

- Unified Modeling Language

- Weapon and command systems
- Weapon and command systems Business Unit



