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Abstract

This paperintroducesa flexible and easyway to integrateviews of heterogeneous
databasesto an application.The purposeof this projectis to developan interface
betweenexternal databasesnd an application called Crisis ResponsePrototype
(CRESP).CRESPIs a prototypedevelopedoy SHAPE TechnicalCentre(STC) to
supportmilitary situationmonitoring.This interfaceenableghe usageof datafrom
differentexternaldatabasewithin CRESP.Two solutionswill be examined firstly
the integration of all databasesnto one global scheme,secondlythe use of a
federation of databases. Finally a combination of those solutions willdead best
way to solvehis particularproblem.The interfacewill usea formal specificationof
the mappingshetweerthe attributesto implementthe datatransferin a declarative
style.
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1. Introduction

CRESP is a package developed at STC that supports monitoringesgismise@perationslt supports
interoperabilityand servesasa commondatabaseystemfor all NATO Commandsnvolvedin crisis
operations.It includesan interfaceto foreign databasesand it allows to import data from these
different databasesCRESPwill exchangedatawith other CRESP’sor displaythe data.The display
canbetabularor on a map. CRESPIs distributedover a wide areanetwork. The foreign databases
usedby CRESPare mostly relational(e.g. Oracledatabases) heir conceptuakchemesre different
from each otherTo beableto comparethe entitiesin theseforeign databaset eachotherin CRESP
therehasto be a standardformat for the data. Becausethe databasesre part of existing external
systems it is not possible to chartbem.CRESPonly usespredefinedviews on the databasesAt this
momentit is only necessaryo import datainto CRESP However,exportingdatato foreign databases
will be required in the future.

2. Current interface description

Currently one interface,the GOB1, has beenimplemented which supportsonly one view of the
THISTLE databasefor CRESP.THISTLE is an Army Tactical Prototype System developedby
Cranfield University (UK).

2.1 The GOB1 interface

2.1.1 General interface description

The GOBL1 interface exports data from a THISTLE databaseto CRESP. The export can be
incrementalthatis it transfersonly new andupdateddata.Otherwisethe exportis full andit deletes
all pre-existingdataconcerningthe unitsin the new exportfiles beforeit importsall datafrom text
files into dBaselVtables.This export/importactionis demanddriven. The programminganguageof
theinterfaceis AccessBasic.It usesfor eachtableof GOBlanASCII file, two MS Accesstablesand
adBaselVtable.Thefirst MS Accesstableis usedto storethe foreign datain andthe secondo store
the converted data temporarily. The interface has the following structure:

» The interface gets flat ASCII files from the foreign export module.

» The interface transfers the data from the ASCII fiteB1S Accesstables.Thesetablesare part of
theinterfaceandcontaindatain the formatof the foreign databaseEachtable correspondso an
ASCII file. The interface definition specifies its attribute hames.

* Someconversioron the datatakesplaceto getthe datain the format specifiedby the destination
databasel ook-up tablesaccomplishthis. A functionin the interfacemapseveryelementof the
foreign tables onto an element of the correspondewdinatiortables.Thesearetemporarytables
to storethe newdatain until onecancheckwhetherit handlesaboutan alreadyknown unit or a
new one. The look-up tables are hard-coded.

* At last the interface transfersthe datato dBaselV tables, the final destinationtables. The
application attachesthe dBaselV tables,removesthe old data of newly imported units and
transfers the data using SQL statements.

The complete data transfer is denoted in figure 1, while figure 2 shows the import part in more detail.

D . D
Foreign View —> CRESP
DB Definition 0B

focus

Figure 1 The data transfer from foreign databases to CRESP
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Interface

exported file CRESP
ASCII import MS Access | conversion| MS Access export | dBaselV
file Table Table Table

Figure 2 The import part of the data transfer

2.1.2 View definition

THISTLE provides the following exported view of the units and their locations to CRESP:

* A UNITStable,which identifiesthe units. The UNITSrecordis a prerequisitefor the following
tables.

* A UNIT-STSable, which gives the status, strength and current location of the units.

A UNIT-EQPtable, which records the unit's equipment holdings.

* A CMD-RELtable, which records the unit's command subordination relationship.

From now on this view will be referredto as “GOBZI and the supportinginterfacethe “GOB1

interfac€. An attribute update-timekeepstrack of the history of the unit. Another view that will

identify the movementsof units will use this attribute. This view is not yet implemented.The

attributes with “No” in the Null-field in the following tables are mandatory for a correct data transfer.

UNITS

Field Null Format Size | Description

update-time char(12) | Fix | ZULU Date-Time when information was last updated
source char(8) | Var | command/system sending data

unit-id No char(15) | Var | originator-specific unique unit identifier

orbat-type char(3) | Var | type of orbat (Air, Ground, Naval, Missile...)

name char(55) | Var | full unit name or nick-name

category char(10) | Var | main categorisation of unit

en-friend char(3) | Var | friend or enemy discriminator

country char(2) Fix | country code

organisation char(8) | Var | abbreviation for the organisation the unit is assigned to
arms char(15) | Var | unit type

command-level char(5) | Var | level or size of command

symbol char(6) | Var | code for graphic symbol

comments char(255)| Var | any short comment

Table 1 GOB1: Units table

UNIT-STS

Field Null | Format Size | Description

update-time char(12) | Fix | ZULU Date-Time when information was last updated
source char(8) Var | command/system sending the data

unit-id No char(15) | Var | originator-specific unique unit identifier

activity char(8) Var | type of activity being performed by the unit

ce num(2) Fix | combined pers./eqp. combat effectiveness/readiness co
pers-strength num(7) | Var | current total number of personnel of any type
location-name char(30) | Var | name of site/town for current unit location
location-lat char(7) Fix | latitude co-ordinate of current unit location
location-lon char(8) Fix | longitude co-ordinate of current unit location
effective-time char(12) | Fix | ZULU Date-Time when information was effective
verific-code char(4) Var | verification code for information

comments char(255)| Var | any short comment on the status

Table 2 GOB1: Units-Sts table
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UNIT-EQP

Field Null Format Size | Description

update-time char(12) | Fix | ZULU Date-Time when information was last updated
source char(8) | Var | command/system sending the data

unit-id No char(15) | Var | originator-specific unique unit identifier
equip-type-cateqd char(20) | Var | type-category of equipment reported

equip-type-name char(40) | Var | type-name (model) of equipment reported

guantity num(7) | Var | current holding for specified equipment of specified unif
verific-code char(4) | Var | verification code for information

effective-time char(12) | Fix | ZULU Date-Time when information was effective

Table 3 GOB1: Unit-Eqp table

CMD-REL

Field Null Format Size | Description

update-time char(12) | Fix | ZULU Date-Time when information was last updated
source char(8) | Var | command/system sending the data

sup-unit-id char(15) | Var | originator-specific unique unit identifier of superior unit
sub-unit-id No char(15) | Var | orig.-specific unique unit identifier of subordinate unit
cmd-rel char(6) | Var | command relationship

verific-code char(4) | Var | verification code for information

effective-time char(12) | Fix | ZULU Date-Time when information was effective

Table 4 GOB1: Cmd-Rel table

2.1.3 File structure

The datais exportedby ASCII files. Thereis onefile for eachtablein the view. The files havethe

following structure:

» Eachfile containszero or more records.For an empty table the file containsonly a carriage
return.

» Arecord is one line in the file. Records are of variable length and separated by a carriage return.

» A recordcontainsone or more fields. The field separatoiis “@” (the at sign). The interface
specifies the order of the fields. Null fields are fields with zero length. Not-null fields sheatd
not-zero length and fixed-size fields should be of the specified length from the interface
specification.

In Backus-Naur Form this can be constructed as follows:
<file> ::= CR | <record> {CR <record>}

<record> ::= <field> {@ <field>}

<field> ::= {<char>}

<char>:=A|B|C]|....

2.2 The GOB3 interface

For anotherinterface, called GOB3, only the definition exists, but the interface itself is not yet
implemented.This interfacewill supportone view from STAFOR for CRESP.STAFOR, Statusof
Forces,is an operationaldatabasesystemcontainingthe agreedstatusof forcesallocatedto NATO,
maintainedat SHAPE. The interfacedefinition from STAFORto CRESPIs similar to the GOB1
interface definition becausahey are basedon the sameview. The big differenceis that there are
several attributes of THISTLE not used witte STAFORinterfaceandvice versa.Overalltheideais
the same. The databases themselves are very different from each other.

3. Problems and issues

We have describedthe current state of the project. The improvementor extensionof its current
functionality is the objective for my masterthesis.Now we will discusssome limitations of the
existing interface and some possible solutions.
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3.1 New views

There are two optionsto define anotherview for the destinationdatabaseWhen a databasecan
providethe samedataasrequiredfor an existingview, an optionis to usethe sameview definition to
import datafrom this other databaseAnother option is to define a completelynew view on any
database to insert into the application.

To includethe dataof an existingview from anotherdatabasea new interfacehasto be written for
eachforeign databaserziew that will be imported. The sameeffort hasto be performedbecausdhe
interfacesare hard-codedvithin the program.Moreover,the interfacesshouldbe adaptedeachtime
the view definitions are changing. This could lead to inconsistency.

A similar problemis the creationof a new view on a foreign databaseo insertinto the destination
databaseln this caseit doesnot matterwhetherthis foreign databaselreadysupportsviews for the
destination database or not. Presently this problem must be solved also with writing a new interface.

3.2 Data element mapping

Mostly the mappingof dataelementswithin oneinterfaceis one on one. An attribute of the foreign
databasanapsonto an attribute of the destinationdatabasewith the samedomain. Sometimesthe
domainvaluesof the foreign attributediffer from the domainvaluesof the correspondinglestination
attribute. Now a specific translationfrom one value to anotheris necessary Another mapping
possibility is to map severalforeign attributestogetheronto one destinationattribute and the other
way around.

3.3 Incomplete data

Datathat is mandatoryin the destinationdatabasemight not be provided by the import interface.
Usinganalgorithmor look-uptableis not possible A solutionmight be userintervention,which has
to be avoidedas much as possible,or deletingthe recordwith missingdata. This implies that non-
mandatorydatais lost as well, which is preferableover missingmandatorydata. Another solution
could be introducinga specialvalue, like a null value,to indicatethat the value should exist but it
does not. This solution cannot be used when (a part of) the key is missing.

3.4 Syntactically erroneous data

Theimportabledatacouldbein a spreadshedhsteadof in a databaseA databasdasconstrainton
the data.Whena datefield is requiredthe databasevill complainwhenthe dateis notfilled in in the
correct format. Errors are easily madespreadsheetshile datais enteredmanuallyandnot checked
automatically. So the data can be imprec&eellingerrorshaveto be correctedcandmay evenleadto
corruption of data and thus processing.

4. Objective

The plan now is to concentrateon the problemsin section3.1 Theseproblemsare slightly different
from eachother, but that doesnot matterfor the solution. The problemsin sections3.2 and 3.3 are
relatedto the problemsin section3.1, sowe try to solvethemtoo. The mappingproblemhasto be
solvedto getaninterfacethatimportsdatafrom severafforeign databasemto a destinationdatabase,
just asall mandatorydatahasto be available.For the momentwe do not look into the problem of
section3.4.

Concerning the first problem writing a new interface for each new databueigsv thatis goingto be
importedis a hugetask.Thereforethe objectiveis to developa “smartandflexible” softwareagentto
supportthe dataimport for CRESP.The resultwill enablethe import of all kinds of views. It will
supportthe import of datafrom oneview of different databasesas well asthe import of datafrom
different views of a foreign databaseFigure 1 denotesthe completedatatransfer.Our prime focus

will be the import part of the data transfer. The correctness of exported data and the definitems of
views are not within the scope of this project. However, the latter will be discussed briefly.
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5. Proposed solutions

Most of the databasesisedby companieswvere “stand-alone”databasesOne databasevas usedfor

oneapplicationwhile anotherdatabasevasusedfor anotherapplication.Sotherewassomefreedom
in their design because they did hatveto communicatavith eachother.In databasethatarein use
for severalyearsit is difficult to make changes.Interoperability among different applications
developedn this manneiis difficult. Therearedifferentproposaldn literatureto solvethis problem.
Two approaches have been investigated:

» the integration of databases into a global scheme

* and the creation of a federation of databases.

These approaches will be discussed in the next sections.

5.1 Integrating databases into one global scheme

Someauthorsdescribethe building of a global schemeover the existing schemesExamplesare
Multibase[1] and Mermaid[2]. For the userthe databasdooks like one databasewith one query
languagealthoughthereare severaldifferent databasewith different DBMS’s andquerylanguages.
The databasescheme®f the different databasearetranslatedo relationalschemesTheseschemes
are integrated into orglobal schemeoverwhich onecandefineviews. Theresultis a tightly coupled

system.
----------

Global scheme

| Local scheme | | Local scheme | -------- | Local scheme |

| Foreign schem| | Foreign schem| -------- | Foreign schem|

Figure 3 Architecture of integrated database schemes

In this mannerthe existing databasesnd their applicationsdo not needto change.All database
schemedhaveto beintegratednto oneglobal schemehoweverandthat requiresan enormouseffort.
The processs expensiveanddifficult. It alsotendsto be hardto changeThis full integrationof the
databasess not alwaysnecessaryor an application.In our caseit is not usefulbecauseCRESPwill
only use simple views of very complex foreign databases that are varying extremely.

5.2 Get some co-ordination by using a federation of databases

Anothersolutioncould be autonomouslywvorking systemswith import/exportmodulesbetweerthem.
The databasebaveto negotiateaboutusing eachother'sdata,but a global databasechemewith all
the availableinformationis not necessaryThis resultsin a loosely coupledfederationof databases.
Eachdatabaseleterminesvhatinformationit wantsto export(a kind of view on the database)and
puts this in a dictionary. The application usesthis dictionary to look up where the required
informationresideslt distinguishegrom composinga global schemebecausehe dictionary doesnot
containall availableinformation, only the information the databasesvant to sharewith the rest.
Examples are the Schooner Interconnecting system [3] and the Remote-Exchange system [4].

The Schooner Interconnectingystemseesdatabaseas independentlydevelopedcomponentsEach
componenthas a code block and an interface. By using these interfacesthe componentscan
communicate with each other. In this case the interfaces fordidtienary.Remote-Exchangesesa
sharingadvisorto collectthe exportabledata.This sharingadvisorhasa semantidictionarythatis a
federatedknowledge base about sharableinformation. An application also contactsthe sharing
advisor when it needs information from a certain database.
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[oB1] [DB2]

| Interconnection: sharing and transmission |

| Sharing advisar |

Figure 4 The Remote-Exchange architecture

5.3 The chosen solution

A solution to our problem could be a combination of those two by defining a simple view with all the
information CRESP users need. This view is actually a global view over the views the foreign
databases export and not a global scheme over all integrated databases. The complexity of the
different databases causes an extreme effort for defining a global scheme, while we can express the
information needed from the foreign databases in a simple view. Therefore we have chosen for the
simple and efficient method. An interface between the foreign databases and the destination database
contains the definition of the view. It gets the data of the foreign databases by export modules of those
databases. Then it transforms the data into a format the destination database can use and it imports
the data using this view.

Destination databas|

| view 1| ew 2|

| Foreign db | | Foreign db | ------------- Foreign db

Figure 5 Proposed architecture of CRESP interface

To get a flexible interfacethe existing interfacesbetweenthe foreign databasesnd the destination
databasevill be specifiedformally. The resultwill be a flexible systemin which it is easyto add a
new databaseWith a formal descriptionthe systemis more consistentand completeandit canbe a
basisfor a tool to automatdantegratingdatabasedt will be sufficientto describethe exportpart of a
new foreign databaseén this formal mannerto integratea new view easilyinto the existing system.
The THISTLE and STAFOR databases give a good start for this.

6. A mapping dictionary

To makethe proposednterfacemoreflexible the different typesof mappingthat occurin the GOB1
interfaceareanalysedlIf it is possibleto identify a patternin the mappingst will be easyto definea
mappingdictionary. Sucha mappingdictionary providesflexibility asone only hasto updatethis
dictionaryandpossiblyaddtablesfor a newview. It is betterto usea mappingtableper view instead
of onemappingtablefor all views. A globalmappingtablewill include manymappingsof attributes
thatarenot presentin the view of which the datais goingto beimported.The interfacehasto check
thesemappingsalso when transferringthe data,althoughthis is superfluousWith a new mapping
table for each view the interface can tranfierdatafaster,becausét only hasto checkthe attributes
of this particular view. To introduce a new database that exports an already existimpe@vy has
to addthis view to thelist of availableviews, but now exportedfrom this databaseThe implemented
mappingsare alwaysfrom oneforeign recordto onecorrespondingecordof a destinationtable. The
mappings of the attributes of those records can b&ointerestingtypes:0-1, 1-0, 1-1,1-N, N-1 and
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M-N mapping. Section§.1 - 6.4 describe the mappings GOB1for the THISTLE databasewhile in
section6.5the remaining mappings are discussed.

6.1 0-1 mapping
With 0-1 mapping a constantor a function without parametersmaps onto an attribute of the
destination database. No foreign attributes are involved.

6.1.1 Mapping a constant onto an attribute

This is easyto implementby using a Copy-function and putting quotationmarksaroundthe input
valuein the mappingtable. Now the interfacecan recognisethe value as a constantinsteadof an
attribute name, likgnty_eval = Copy(“HOLD")

6.1.2 Mapping a function onto an attribute

To mapa function onto an attributeone hasto write the function that performsthe essentiabctions.
For examplePatchCreateTime() computesthe currentsystemtime usedas value for the attribute
createtimein the destination database.

6.2 1-1 mapping
Here there are also two possibilities. The attribute dontairrespondo eachotheror a specialvalue
conversion is required.

6.2.1 The simple case

Whenthe attributedomainscorrespondo eachotherthereis no conversionnecessaryThe interface
only needs to know which foreign attribute corresponds to which destination attribute. Forttimstely
holds for most of the attributes. In the mapping tableCiygy-function maps these attributes.

6.2.2 Value conversion

In the other casethe attributesalso map one on one but the valuesof the attributein the foreign
databasare differentfrom the corresponding/aluesin the destinationdatabaseThis is for example
the casewith the orbat_type/obtypattribute.Whenthevalueof orbat_typein the foreign databasés

“G” this correspondswith the value “GOB” for obtypein the destinationdatabaseAn explicit

translation is necessary for each value. Ttenslate-function uses a translation table adictionary.
It compares for this attributl FromValuesn thetablewith the foundforeignvalueuntil a matchis

found. Whenthereis no matchthe found foreign valueis alsothe returnedvalue. An updateof the
translationtable is enoughto translateanotherattribute. The translationtable has the following

format:

TRANSLATION
FieldName FromValue ToValue
orbat_type G GOB

Table 5 Format of the translation table

6.3 N-1 mapping

The Concatenatefunction mapsseveralattributesof the foreign table to a single attribute of the
destinationtable.For the time beingthis function usestwo attributesas parametersbut it is easyto
enlargethis numberwhen concatenatiorof more attributesis desired.Two foreign attributesare
written asoneinto an attributeof the destinationtable. For examplelocekeyis the concatenatiorof
the foreign attributesourceandunit_id.

6.4 1-N mapping
The foreign attribute has to spiitto two or morepartswith the Part-functionwhenit mapsonto two

or moreattributesof the destinationdatabaseEachpartis a value of an attribute of the destination
table. This happens for example witie longitudeandlatitudeattributes.The foreign databasestores
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this informationin one attribute (location_lonandlocation_lat respectively) while the destination
database has separate degree, minute, second and direction attributes.

6.5 Other mappings

The mappings thairenot presenin the GOBldataimportare1-0 andM-N mapping. 1-0 mapping
denoteghe foreign attributesthat are not usedin the destinationdatabaseandthat are of no further
interestfor this application.However,they can getinterestingwhenimplementingthe datatransfer
the otherway around.M-N mappingis not lookedfor at the moment,butit is possiblethatin other
views this will occur.Onecouldthink of dataout of two or moreforeign tablesthat hasto maponto
two or more attributes in the destination database.

6.6 The resulting mapping dictionary for the GOB1 view

To createa tableto map everyforeign attribute onto his correspondinglestinationattribute for the

GOB1view the following functions are required:

» valuel := Copy(value2) value2is the foreign attributethatis copiedinto valuel,the attributein
the destinationdatabaseThis is one of the functionsthat implementsthe 1-1 mapping.When
value2 is a constant instead of an attribute the function is used for 0-1 mapping.

» valuel:= SourceDB()- returnsthe databasehe datais importedfrom, anotheroption for 0-1
mapping.

» valuel := PatchCreateTimef)returns the current system time, also used for 0-1 mapping.

» valuel:= Concatenate(value2jalue3)- value2andvalue3are foreign attributesthat form the
destination attribute valuel by concatenating value2 and value3, which implements N-1 mapping.

» valuel:= Part(value2,start, length) - value2is a foreign attributethat is copiedfrom startto
start + length into valuel, the destinationattribute, where start and start + length indicate
positions in a string. This is the implementation of the 1-N mapping.

» valuel:= Translate(“attr”, value2)- convertsattribute attr with foreign value value2to an
explicit destination value, valuel. This is the other implementation of the 1-1 mapping.
Onecannestthesefunctions,write extrauserdefinedfunctionsandwhennecessarpnecanalsouse

the MS Access functions to map attributes.

Whenthetablenameprecedeshe attributename the attributenameexistsin two or moretables,but
is mapped differently. For example tbefield in theUnits table is mapped onto tleduntryattribute,
whereaghe cc-field in the My_Eqtableis not mappedat all. When a table namecontainsa hyphen
(-) one has to put the name between square brackets ([ ]).

Because of the declarative style of the mapplictjonaryit is very easyto adapttheinterfacemaking
the import an export of data. Only the table and attribute nameshave to be exchangedand the
functionshaveto bereversedo obtainan exportfrom CRESPinto a foreign databaseCurrently only
the import from foreign databases into CRESP will be used.

This leads to the following table:
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MAPPING

DestAttr Function

activity Copy(activity)

arms Translate(“Units.arms”, arms)

asat Copy(effective_time)

categ Copy(category)

cmd_rel Copy(cmd_rel)

CmdRel.sup_id Concatenate(SourceDB(), [GOB1_Cmd-Rel].sup_unit_i
CmdRel.ver_code Copy(J[GOB1_Cmd-Rel].verific_code)
com_level Translate(*Units.command_level”, command_level)
comb_eff Copy(ce)

confidence Copy(verific_code)

createtime PatchCreateTime()

curflag Copy(1)

en_friend Translate(“Units.en_friend”, en_friend)
eq_type Copy(Left(equip_type categ, 20))
GobRep.rep_txt Copy([GOB1_Unit-Sts].comments)
GobRep.ver_code Copy(J[GOB1_Unit-Sts].verific_code)
lat_deg Part(location_lat, 1, 2)

lat_dir Part(location_lat, 7, 1)

lat_min Part(location_lat, 3, 2)

lat sec Part(location_lat, 5, 2)

location Copy(location_name)

locekey Concatenate(SourceDB(), unit_id)
lon_deg Part(location_lon, 1, 3)

lon_dir Part(location_lon, 8, 1)

lon_min Part(location_lon, 4, 2)

lon_sec Part(location_lon, 6, 2)

model Copy(equip_type _name)
My_Eq.rep_txt Copy([GOB1_Unit-Egp].comments)
My_Eg.ver_code Copy(I[GOB1_Unit-Egp].verific_code)
name Copy(name)

no_curr Copy(quantity)

object_id Copy(unit_id)

obtype Translate(“Units.orbat_type”, orbat_type)
org Copy/(organisation)

pers_str Copy(pers_strength)

gnty_eval Copy(*HOLD")

react_time Copy(0)

source SourceDB()

sub_id Concatenate(SourceDB(), sub_unit_id)
symbol Translate(“symbol”, symbol)

Units.cc Copy(GOB1_Units.country)

updatetim Copy(update _time)

Table 6 The mapping table of GOB1

7. Mapping process

Table6 is the definition of a mappingdictionary. The interface written in AccessBasic,importsthe
data from the foreign data files into the destinationdatabaseusing this mapping dictionary. It
retrievesthe mappingspecificationsfor eachattributein the destinationdatabasein the mapping
table. Thenit importsthe datafrom the foreign tables,after the specifiedconversiorhastakenplace,
into the tablesof the destinationdatabaseExecutingcode directly from a table is not possiblein

NATO UNCLASSIFIED



Accessln thefollowing someoptionsaredescribedor the implementatiorof the mappingsspecified
in the dictionary.

7.1 SQL

An option to transfer data is to use SQL. The only restrigiidinat recordby recordprocessings not
possible. The query will transfer the whole table at once. The query would look like this:

INSERT INTODestTabl¢{ M.DestAttr(1), M.DestAttr(2), ...., M.DestAttr{m)
SELECT {M.Function(1), M.Function(2), ..., M.Function{n)
FROM ForeignTable

HereM is the mappingtableand (i) denoteghe recordnumberin the mappingtable. The following
routine describeghe AccessBasic function TransferDatdforeignTable DestTable,MappingTablé
with the last implementation. TransferDatdforeignTable DestTable, MappingTablg¢ has to be
executed for all tables defined in the view.

TransferDatdforeignTable DestTable, MappingTabje
Templ=empty_string
Temp2= empty_string
For EaclDestAttrOf DestTable
SelecMappingRecord MrromMappingTableWhereM.DestAttr= DestAttr
AddM.DestAttrTo Templ
AddM.FunctionWith Available Arguments Tdemp2
End For
Execute “INSERT INTO empTabléTemp) SELECTTemp2FROM ForeignTable’
End Routine

7.2 An evaluation function for string expressions

The AccessBasicfunction Eval(stringexpr)s anotheroption. This function evaluateghe expression
“stringexpr” andreturnsits value.Whenthe mappingtablestoresthe function andits argument(shs
strings, the interfacefirst looks up the valuesof the argumentsn the currentrecordof the foreign
table. Thenit putsthosetogetherwith the function namein a string, so Eval can evaluateit. The
resultwill be the value of the in the mappingtable specifiedattribute of the currentrecordof the
destination table. For this implementation the mapping table needs a different forniedhhet To

be able to find the values of the arguments of the foreign table the format has to be the following:

MAPPING

DestAttr Function Argl Arg2 Arg3
activity Copy activity

arms Translate arms

locekey Concatenate| source unit_id

lat deg Part location lat | O 2

Table 7 Format of mapping table when not using SQL to transfer the data
It impliesthatfor a function with four or moreargumentsthe entire table hasto be adaptedo this
function. This is not a practical solution.

This computationof the valuesof the attributesof the destinationdatabaseableswill be donefor all
records in the foreign tabl&he following routinedescribeghe datatransferfrom the foreigntableto
the corresponding destination table. The description is in a high level:
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TransferDatdforeignTable DestTable, MappingTable
For EachoreignRecordOf ForeignTable
Add NewDestRecordro DestTable
For EaclbestAttrOf DestRecord
SeledlappingRecord M-romMappingTableWVhereM.DestAttr= DestAttr
IfM Is Found Then
Seleé¢ioreignAttrl FromForeignRecordvhereForeignAttrl= M.Argl
Seleé¢ioreignAttr2 FromForeignRecordvhereForeignAttr2= M.Arg2
Seleé¢ioreignAttr3FromForeignRecordvhereForeignAttr3= M.Arg3
tempvalue M.FunctionWith AttributesForeignAttrl, ForeignAttr2
ForeignAttr3When Available
DestAttr:= Eval(‘tempvalug)
End If
End For
End For
End Routine

With this implementationone addsa new recordto the destinationtable for eachexisting foreign
record.This meanghat oneneedsthe temporarydestinationtablesagain,becausene only wantsto
keep the latest data of each unit.

One can implement this function in different ways.

» For... Next construction,

* Seek method.

With thefor... nextconstructioneachrecordof the mappingtableis comparedo the attributein the
destinationtable whosevalueis searchedintil a matchis found for all attributesof the destination
table. One has to do a linear search on the whole table. 8cemmgehalvethe numberof recordshas
to be searchedThe seekmethodusesan index on the key of the tableto find the searchedecord,so
just a small part of the recordshasto be checked. For this optionthe index hasto be available,but
that is no problem.

7.3 Get the best implementation

We haveanalyseahreeoptionsfor implementingthe datatransfer.To investigatethe bestone, we
comparedhe executiontimesof the routine TransferDatatoreignTable DestTable MappingTablg.
The results are in the following table:

20 records 40 records 80 records 320 records
For... Next + 24 seconds| + 49 seconds| * 95 seconds | <no use>
Seek Method + 5 seconds | +7 seconds | =14 seconds | + 52 seconds
SQL Statement | + 2 seconds | + 2 seconds | +4 seconds + 5 seconds

Table 8 A performance comparison of different implementations

The SeekMethod and the SQL statementare much fasterthan the For... Next construction.It is
obviousthat the SQL statemenis the bestsolution. It achievesthe fastestresultsand the mapping
table keeps the same format no matter how many argumentsa function needs. All the
implementationgransferthe datafrom the foreign tablesto the temporarytables.After thatthe data
has to be transferred to the final destination tables, which will take an extra 2 or 3 seconds.

7.4 Improvement of the SQL statement

Currentlythe SQL implementationonly usesinsertqueries.To makesurethat the final destination
tablescontainthe latestinformationon unitsthe datais storedin temporarytablesfirst. Thenthe old
dataon unitsis removedfrom the destinationtablesand all datais transferredwith aninsertquery.
Another solution is to use update queries as welsertqueries.Thetemporarytablesareredundant
now, while first the existing recordswill be updatedand only new recordswill be inserted.This
solutionis alsorequiredfor the problemsdiscussedaterin section9.3, sofrom now on we will use
the application that uses first the following update query and then the insert query from above:
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UPDATE DestTable INNER JOIN ForeignTable

ON DestKey = ForKey

SET M.DestAttr(1) = M.Function(1), M.DestAttr(2) = M.Function(2), ..... ,
M.DestAttr(n) = M.Function(n);

The function TransferDatdforeignTable, DestTable,MappingTabl¢ hasto be adaptedto the
following:

TransferDatdtoreignTable DestTable, ForKey, DestKey, KeyMapAttr, MappingTable
Templ= empty_string
Temp2= empty_string
Temp3= empty_string
For EaclDestAttrOf DestTable
SelecMappingRecord MrromMappingTableWhereM.DestAttr= DestAttr
AddM.DestAttrTo Templ
AddM.FunctionWith Available Arguments TGemp2
End For
Execute “UPDATHBestTabldNNER JOINForeignTableON DestKey= ForKey
SETTemp3d’
Execute “INSERT INTMestTabléTemp) SELECTTemp2FROM ForeignTabl¢”
End Routine

The only disadvantageof this implementationis that updatequeriestake a long time. When all
recordshaveto be updated(the insertqueryis superfluousn this specialcase)the former testgives
the following results:

20 records 40 records 80 records 320 records

For... Next + 24 seconds| = 49 seconds| + 95 seconds | + 434 seconds

SQL Statement | + 29 seconds| + 55 seconds | £ 96 seconds | + 269 seconds

Table 9 A performance comparison of different implementations

Theseresultsareevenworsethanthe For... Next method.However,one only getstheseresultsin the
worst case and this implementation has the following advantages:

» This method is the best solution for the problems that will be discussed in $8tion

» The format of the mapping table does not change.

» The temporary tables are superfluous, the data is transferred directly into the dBaselV tables.
Besides,one hasto keepin mind that indexesmight speedup the updatequeries,which cannotbe
testedat the momentwhile this applicationis only testedon a local system.So from now on we will
only use the application implemented by the two SQL statements.

8. The resulting interface

The interfaceallows to import datainto the destinationdatabaseising multiple views of multiple

databases. The following is sufficient for specifying the entire interface:

» Theinterface dictionary specifies the structure of the exported foreign text files;

* The CRESPdata dictionary - specifiesthe destinationtablesinto which the interfacehasto
import the data;

* Themapping dictionaryonsisting of:

» Thetranslationtable - specifies the attribute translations forTrenslatefunction;

» Theview map- specifies the connection of tables and views;

» Thesource map specifies the connection of foreign databases and views;

* Themapping tables specify the correspondences of foreign and destination attributes.
The foreign tableshavethe samestructureas the text files exportedby the foreign databasesThe
mapping table and the translation table keep the same structurené®mgcordshaveto be addedto
thesetables.For the definition of availableviews thereare two tables.The first is a ViewMaptable
thatidentifieswhich tablesbelongto which view andwhatattributesarethe keysin thosetables.The
secondis a SourceMaptable that determinesthe origin of the data. With the ViewMap table the
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ForeignTablecolumn identifies the foreign text file and the foreign table, whereasthe DestTable
columnidentifiesthe dBaselVtable.Also the keysin theforeigntableaswell asthe destinatiortable
haveto be rememberedndthe attributesthat identify the relationshipbetweenthe tables.The two

tables have the following format:

ViewMap

ViewName | ForeignTable ForKey DestTable | DestKey DestAttr

GOB1 GOB1_Units Concatenate(SourceDB(] Units Units.locekey | locekey
unit_id)

GOB1 GOB1_Unit-Sts | Concatenate(SourceDB(] GobRep GobRep.locekey locekey
unit_id)

GOB1 GOB1_Unit-Eqp| Concatenate(SourceDB(] My_Eq My _Eq.locekey | locekey
unit_id)

GOB1 GOB1_Cmd-Rel| Concatenate(SourceDB(] CmdRel CmdRel.sub_id| sub_unit_id

sub_unit_id)

Table 10 Format of the ViewMap table

SourceMap
Name SourceNode SourceDatabase
GOB1 ARRC THISTLE

Table 11 Format of the SourceMap table

8.1 Execution of the import interface

The userinterfaceof the applicationwill askthe userfor the following variablesand executethe
correct actions. The descriptionis in high level in correspondenceavith the code above for the
TransferData-function.

ChooseSourceNode

/* The node where the ddiase resides

ChooseSourceDatabase/* The database, to import the data from
Compute Available View# Let the user select only from views of the selected */

*/
*/

/* SourceNodandSourceDatabase */
ChooseView
ChooseDestinationDatabase* The database, to import the data into */
Choosdmport Option  /* Selection of a full or incremental import, currently only the */
/* full import is implemented */
Import Data [* The actual import action of the data */

In this application the user interface will look like this:

Select Origin

Source Hode: [ARRC

X  Ful

Iil

Source Databaze: |Thist|e | !I

O

View: [GOB1

lﬂ

Time Interval |

Incremental

Database [T 5]

Iﬂ

Import Action

Periodically

[ECE

Lasgt Import of GOB1 from ARRC {Thistle) into Database Operational was 181324J1AH96

= Data Import

Select Destination

Figure 6 The user interface of the application
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The actual data transfer from text files into dBaselV tables will then be:

Routine TransferFromTextFileToDBaselV()
For Each Recoriach View VWith V.ViewName= ChosenView
Get Name OForeignTextFile
AttachV.DestTable [* Attach the dBaselV table to the application  */
ImportTexty.ForeignTableForeignTextFilé
/* Transfer data from text file to foreign table  */
TransferData(.ForeignTableV.DestTableV.ForeignKeyV.DestKeyV.DestAtty
MappingTabl¢ /* Transfer data from foreign table to dest. table */
End For
End Routine

8.2 Definition of new views

To import datafrom an alreadyexisting view from anotherdatabas@ne only hasto addthe record
{ViewName, SourceNodeSourceDatabasdp the SourceMapable.However,it mustbe surethat it

is exactlythe sameview. Otherwisea completelynewview hasto be addedto the application,evenif

there are minor differences to an existing view.

To create a new view the following actions have to be taken:

» Ensurethat the requireddBaselVtablesare presentin the correctdirectory. This is the same
directory as CRESP program is installed in. The interface itself will make the attachments.

» Create the necessary foreign tables.

* Create a new mapping table.

» Update the translation table with new values.

* Add the namesof the foreign and dBaselVtablesto the ViewMaptable accompaniedby the key
attributesof thosetablesand the attributein the destinationtable that identifies the mapping
between the foreign and the destination table (DestAttr). Also add a new view hame.

» Update thésourceMapable with the correct source node and database and the new view name.

8.2.1 Naming conventions

Naming conventionsare essentialkkeepingthe applicationconsistent.The following conventionis

suggested for adding a new view to the interface.

* Forthe foreign tables:<ViewName>underscore<ForeignTextFile>,i.e. GOB1_Unitsfor view
GOB1and foreign textfildJnits.ful

» For the mapping table: <ViewName> underscore “MappingTable’GiaB1_MappingTable

MS Access is case insensitive, so it does not matter whether upper or lower case or a mix is used.

9. Case studies

To test whether this interface is as flexible as is assumed the following case studies are examined:
» defining a new view;

» using the same view with a different database;

* key mapping problems.

These will be discussed in the following sections.

9.1 Case study 1: defining a new view

Anotherview of the THISTLE databaseould be the GOB2 view. This is a view that containsthe
minimum of information neededo displaya unit on a map. With this view thereis a new concept.
GOB1l1mapsall attributesfrom a certainforeigntableto onedestinatiortable. The GOB2view maps
one to many, one foreign table has to be spread over more destinationTiabl@&B2view existsof
oneGobtablethatis transferredo the Units and GobRepablesof the destinationdatabaseThe Gob
table has the following format:

NATO UNCLASSIFIED



GOB

Field Null Format Size | Description

update-time char(12) | Fix | ZULU Date-Time when information was last updated
source char(8) | Var | command/system sending the data

unit-id N char(15) | Var | originator-specific unique unit identifier

en_friend char(3) | Var | friend or enemy discriminator

country char(2) Fix | country code

organisation char(8) | Var | abbreviation for the organisation the unit is assigned to
arms char(15) | Var | unit type

command _level char(5) | Var | level or size of command

location_name char(30) | Var | name of site/town of current unit location

location_lat N char(7) Fix | latitude co-ordinate of current unit location, DDMMSSH
location-lon N char(8) Fix | longitude co-ordinate of current unit location, DDDMMSS
comments char(255)| Var | free comment field

Table 12 GOB2: Gob table

This view has the following mapping tabtewhich all attributesare precededy their tablenameso
compel the correct data transfer.

MAPPING

DestAttr

Function

GobRep.lat_deg

Part(GOB2_Gob.location_lat, 1, 2)

GobRep.lat_dir

Part(GOB2_Gob.location_lat, 7, 1)

GobRep.lat_min

Part(GOB2_Gob.location_lat, 3, 2)

GobRep.lat_sec

Part(GOB2_Gob.location_lat, 5, 2)

GobRep.location

Copy(GOB2_Gob.location_name)

GobRep.locekey

Concatenate(SourcDB(), GOB2_Gob.unit_id)

GobRep.lon_deg

Part(GOB2_Gob.location_lon, 1, 3)

GobRep.lon_dir

Part(GOB2_Gob.location_lon, 8, 1)

GobRep.lon_min

Part(GOB2_Gob.location_lon, 4, 2)

GobRep.lon_sec

Part(GOB2_Gob.location_lon, 6, 2)

GobRep.source

SourceDB()

Units.arms

Copy(GOB2_Gob.arms)

Units.cc

Copy(GOB2_Gob.country)

Units.com_level

Copy(GOB2_Gob.command_level)

Units.locekey

Concatenate(SourceDB(), GOB2_Gob.unit_id)

Units.name

Copy(GOB2_Gob.name)

Units.org

Copy(GOB2_Gob.organisation)

Units.source

SourceDB()

Table 13 The mapping table of GOB2

9.2 Case study 2: Using the same view with a different database

To addGOB1from the STAFOR database to the interface one normatyisethe existingtablesfor
this view. The only thing to be done is adding the record {GOB1, ARRC, STAFOR} to the
SourceMapable. However GOB1 from THISTLE is not exactlythe sameas GOB1from STAFOR.
The STAFOR and THISTLE databasesre very different from each other and thereforeit is not
possibleto retrieve an identical view from the two databasesSo it is betterto treat GOB1 from
THISTLE andthe similar view from STAFOR as separateases.Thereforethis view from STAFOR
will be called GOB3 and will be treatedas a completelynew view. The destinationtablesalready
presenin the applicationcanbe used.A new mappingtablewill be addedand of coursethe foreign
tables for this data transfer. Also an extra mapping function is necessary.

» valuel:= Concatenatelf(value2jalue3, valuedyalue5) which concatenateSTAFOR attribute

value2 with value3 or value4 into valuel, the destination attribute, depending on value5;
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This leads to the following mapping table:

MAPPING

DestAttr Function

arms Translate(*arms”, arms)

asat Copy(effective_time)

ass_status Copy(com_stat)

categ Copy(category)

cmd_rel Copy(cmd_rel)

com_level Translate(*command_level”, command_level)

comb_eff Concatenate(readiness_pers, Concatenate(readiness_mat , readiness_tf

createtime PatchCreateTime()

CmdRel.sup_id | Concatenatelf(SourceDB(), [GOB3_Cmd-Rel].opcom_unit_id,
[GOB3_Cmd-Rel].opcon_unit_id, [GOB3_Cmd-Rel].cmd_re

Units.cc Copy(GOB3_Units.country)

eff time Copy(effective_time)

eq_type Copy(equip_type_categ)

lat_deg Part(location_lat, 1, 2)

lat_dir Part(location_lat, 7, 1)

lat_min Part(location_lat, 3, 2)

lat sec Part(location_lat, 5, 2)

location Copy(location_name)

locekey Concatenate(SourceDB(), unit_id)

lon_deg Part(location_lon, 1, 3)

lon_dir Part(location_lon, 8, 1)

lon_min Part(location_lon, 4, 2)

lon_sec Part(location_lon, 6, 2)

name Copy(name)

obtype Translate(“orbat _type”, orbat type)

org Copy(“NATO")

gnty Copy(quantity)

gnty_eval Copy(*HOLD")

source SourceDB()

sub_id Concatenate(SourceDB(), sub_unit_id)

updatetim Copy(update time)

Table 14 The mapping table of GOB3

9.3 Case Study 3: Key mapping problems

In the previoustwo casestudiesit hasnot beennecessaryo remembemvhich attributesare keysfor
which tables becausehe mappingbetweerthe keysof the foreign tablesandthe destinatiortablesis

identical. This means that the relations are preserved without paying special attetiteomappings

of the keys.For example,in the foreign databas¢éhe GOB1view hasa 1-N relationshipbetweerthe
GOB1_Unitstableandthe GOB1_Unit-Stgable,which muststaythe samerelationshipfor the Units
table and th&obRepable.
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GOB1_Units Units
* unit_id » | *locekey
* name * name
* *

AN
GOB1_Unit-Sts GobRep
* unit_id —— | *locekey
* *

Figure 7 Key mapping between tables

In this caseit is very easy.The unit_id maps1-1 onto locekey which is the key in the destination
tables.Also whenmoreattributesform the key eachseparatdoreign attributeis mappedl-1 onto an
attribute that is part of the key in the destinationtable. For exampleunit_id denotesthe relation
betweerthe unitsandtheir status but the key betweerthe unit statusandthe equipmentis formedby
the attribute unit_id togetherwith update_time both mapped1-1 onto the key attributesof the
destination tabldpcekeyandupdatetimrespectively.

A difficulty ariseswhenin theforeign database differentattributebecomeghe key, for examplethe
attributename Now onehasto preservahe samerelationshipsput cannotjust mapall attributes.If
this is the caseone hasto checkfor eachnamein GOB1_Unitswhetherthis namealreadyexistsin
Units. If the nameis present one has to use the corresporidicekeyas a key irall destinatiortables
for this particular unit, otherwise generatea new unique locekey For this reasonone has to
remember the key attributes and the attribute that denotes the relationship between the tables.

For the other tables on the foreign side one has to look up the valudadeakeyin the Units tableto

makesurethat one usesfor a new unit the samegeneratedkey in all destinationtables.Insteadof

deleting all former data and inserting thew data,onehasto updatethe existingrecordsandappend
therecordsof newunits. With this constructiorthe datatransferworks for the identicalkey mapping
as well as a different key mapping.

10. Achievements and open issues

10.1 Achievements

With my applicationthe integrationof views hasbecomemucheasier.This appliesto the integration
of existing views from new databaseaswell asto new views. With the developedapplicationit is
easy to import an existing view from a new database. Importing aipemtakesa little longer,butis
still easy to do. So the problerdiscussedn section3.1 havebeensolvedin sucha way thatinsertion
of multiple external views into an application by a single program has been achieved.

The main difference betweenmy application and the old applicationis the introduction of the
mappingdictionary;the old applicationhasthe mappingshard-codedn the program.Using sucha
mapping dictionary makesit much easierto adaptthe mappingsand it furthermore,solvesthe
problemdiscussedn section3.2. Also by using updatequeriesas well as insert queriesinsteadof
insertqueriesonly, onedoesnot needthe temporarydestinatiorntablesasusedin the old application.
One can transferthe dataimmediatelyfrom the foreign tablesinto the target databaseables. A
drawbackis that my applicationis slower most of the time. The old applicationtakesabout 136
secondgo transfer750recordsregardlesshe stateof the dBaselVtables,while the executiontime of
my applicationdependson the numberof updatablerecords.When the interfacehasto insert new
recordsonly (no pre-existencen the destinationtablesof any recordin the dataset) the interface
takes about 93 seconds to transfer the same data set@icobs However,whenall recordshaveto
be updated,t takesmore than six minutes.This is the worst casethoughand becausdlexibility is
more importantthan speed,this is not insurmountableThis differenceis mainly due to the poor
efficiency of the update query. Indexes might improve this performance.
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10.2 Open issues
There are still some unsolved items that still require some analysis and research.

10.2.1 Importing erroneous data (section 3.4)

It is possible that the importable data cont@ners,for examplein text fields or with the useof data
from spreadsheets. One damport datafrom spreadsheetsy transferringthe dataof a spreadsheenh
the sameway asdatafrom textfiles. Now one hasforeigndatain a tablethathasto betransferredo
one or more destinationtables.This can be handledin the sameway as the import of the data of
GOB2 However,the restrictionis that this approachassumeghat the spreadsheetontainscorrect
data,which cannotbe takenfor granted.Data of spreadsheets impreciseandthereforeit hasto be
checkedon typo’s. One canthink of usinga similar conceptasthe spellingcheckerincludedin MS
Word. Thereis a dictionary that containswords already approvedby a user. When the spelling
checkerfinds a word that it doesnot find in this dictionaryit asksthe userwhatto do with it. The
spelling checkerwill give severaloptions. The user can type a correctword, chooseone of the
suggestion®f the spelling checkeror ignorethe error. One shouldalso be able choosingto addthe
word to the dictionary, so that tlspellingcheckerecogniseshe word asa correctonethe nexttime.
To complicatethe problem further, it is not enoughto have a list of all approvedwords in a
dictionary,becausene needsto know the approvedwordsfor a certainattribute.As the fact that a
value is correct for one attribute does not imply that it is correct for araithiéutea specialsolution
has to be found.

10.2.2 The mandatory data problem (section 3.3)

At the momentonly the unit_id is mandatoryand a record without a unit_id is of no useto the
application.The currentapproachis to neglectsucha record,which will be atoo simpleapproachn
the long term. User intervention, for example, could be considered as well.

10.2.3 The incremental data transfer

The incrementaldatatransferis not yet implemented.To do this the usedupdatequery hasto be
changed. Now the update query updates all fieldsamablewhetherthe foreignrecordcontainsdata
or not. With the incremental data transfer thizuld leadto lossof data.Soonehasto checkwhether
the foreign attribute containsdataor just null valuesbeforeaddingthe destinationattribute and its
conversion to the list of updatable attributes in the functiamsferData

10.2.4 Unique key generation

Also the unique key generation is not yet implemented. For the time being a random number is chosen
asthe key for an unknownunit. But this will not necessarilypecomealwaysa unique number. It
cannotbetoo difficult finding an algorithmto do this andimplementthe uniquekey generatiorvery

shortly.

10.2.5 Composite keys

Compositekeyshavenot beentakeninto considerationEachtable hasonly oneattribute (unit_id or
locekey as key at the moment.
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13. Interesting internet addresses

Most of the usedarticlesare found at the internetusing NetscapeNavigator1.22 for Windows. The
following addresses contain useful information. This can be a collectioteoéstinglinks or a list of
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publications.At mostof the pageswith publicationsone can downloadthe articlesimmediatelyin

postscript format.

e http://ccs-www.cs.umass.edu/db.htmithe database page of the University of Massachusetts.

* http://www-db.stanford.edu/pub/, the list of publications on databasesrom the Stanford
University, whereone canfind articleson the Remote-Exchangprojectat the pageof Joachim
Hammer.

*  http://bunny.cs.uiuc.edu/publications.htm| the ACM SIGMOD Index of Database&Publication
Servers, where one can find many addresses with information on database research.

*  http://www.cs.arizona.edu/schooner/index.html where one can find all information about
research on the Schooner Interconnecting System at the University of Arizona.

14. Used abbreviations

CRESP -- Crisis Response Prototype

GOB -- Ground Orbat

NATO -- North Atlantic Treaty Organisation

Orbat -- Order of Battle (identification, location, strenght of units)
SHAPE -- Supreme Headquarters Allied Powers Europe

STAFOR -- Status of Forces

STC -- SHAPE Technical Centre
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Appendix A Source Code

' Module: Declarations

' This module contains all declarations of global variables and constants. In this way it is easier to change values

' that are used a lot when necessary. The module also contains some functions necessary to run the application in
" a windows environment.

Option Compare Database ‘Use database order for string comparisons.

Option Explicit ‘Used to force explicit declaration of all variables.

' User & Kernel Library Functions:

Declare Sub SetWindowText Lib "User" (ByVal hWnd As Integer, ByVal IpString As String)

Declare Function GetActiveWindow Lib "User" () As Integer

Declare Function GetPrivateProfileString Lib "Kernel" (ByVal IpApplicationName As String, ByVal IpKeyName As String,
ByVal IpDefault As String, ByVal IpReturnedString As String,
ByVal nSize As Integer, ByVal IpFileName As String) As Integer

' QPRO200.DLL Library Function

Declare Function WinDir Lib "QPRO200.DLL" () As String

' Global variables:

Global MyDB As Database ‘Used so much that it is better to use a global declaration

Global MyWorkspace As WorkSpace ‘Used so much that it is better to use a global declaration

Global A_Datadir As String

' Global constants:

Global Const SUPERTITLE = "CRESP PROTOTYPE V1.X" ‘Title that appears in header bar at start of application

Global Const DTFORMAT = "yymmddhhnnss" ‘Format of date and time for data in the database

Global Const DTGFORMAT = "ddhhnnmmmyy"  ‘Format of date and time for application

Global Const ENVIRONMENT = "Environment"

Global Const ARRC_DATADIR = "ARRC Operational DataDirectory"

Global Const CRESP_DATADIR = "CRESP DataDirectory"

Global Const FORML1 = "FORM1" ‘Name of form which starts the application

Global Const PATH = "C:\CRESP\IMPORT\" ‘Directory name that has to be followed by database name to
‘identify the place the input data has to reside

Global Const DATADIR = "C:\CRESP\" ‘Directory in which the CRESP application has to reside as well

‘as this application
Global Const DELIMITER = "AT_SIGN_DELIMITER"

' ConnectString provides information about the source of a database used in an attached table.

Function ConnectString (DATADIR As String) As String
ConnectString = "dBASE IV; DATABASE=" + DATADIR +";"
End Function

"ImportAgent identifies the initialisation file for using this application in a windows environment.

Function ImportAgent () As String
ImportAgent = WinDir() + \IMPAGENT.INI"
End Function
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' Module: Mapping Functions

' This module contains all user defined functions to map the foreign attributes onto their matching destination

* attributes. All functions have a specific value of an attribute as input and return the corresponding destination
‘ value as output.

Option Compare Database '‘Use database order for string comparisons

' Concatenatepastes two string values into one; nest Concatenate functions for more than two input values.

Function Concatenate (Argl As String, Arg2 As String, Arg3 As String) As String
Concatenate = Argl & Arg2 & Arg3
End Function

' Concatenatelfconcatenates the source with the correct unit_id depending on the input value of Arg4 (OPCOM
"or OPCON).

Function Concatenatelf (Argl As String, Arg2 As String, Arg3 As String, Arg4 As String)
If Arg4 ="OPCOM" Then
Concatenatelf = Argl & Arg2
Else '‘Arg4 = “OPCON"
Concatenatelf = Argl & Arg3
End If
End Function

' Copy just returns the input string.

Function Copy (Argl As String)
Copy = Argl
End Function

' GenerateKeychecks whether the destination key for a certain foreign record already exists or not. This key is
' returned if it exists, otherwise a new key is returned. This function has to be adapted still. Now it returns a
' random number as a new key instead of an unique one.

Function GenerateKey (fkey As String, dkey As String, dattr As String, ftbl As String, dtbl As String)
Dim KeySet As Recordset

Set KeySet = MyDB.OpenRecordset(SelectKey(ftbl, dtbl, fkey, dkey, dattr), DB_OPEN_SNAPSHOT)
If Not KeySet.EOF Then
KeySet.MoveFirst
GenerateKey = KeySet.Fields(0)
Else
GenerateKey = SourceDB() & CStr(Int(100 * Rnd))
End If
KeySet.Close
End Function

'Part returns the string value of argl starting at "start" and ending at "start+length".

Function Part (Argl As String, start As Long, length As Long)
If Not IsNull(Arg1) Then
Part = Mid(Argl, CLng(start), CLng(length))
Else
Part = Argl
End If
End Function

' PatchCreateTimereturns the current system time.

Function PatchCreateTime ()
PatchCreateTime = Format(Now, DTFORMAT)
End Function
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' SourceDBreturns the name of the foreign database.

Function SourceDB ()
SourceDB = UCase(Forms![Form1]![source db])
End Function

' Translate gets a foreign value and determines which value is the corresponding CRESP value of an attribute
' using the Translation table

Function Translate (FromField As String, Arg As String) As String
Dim tempset As Recordset

Set tempset = MyDB.OpenRecordset(SelectTransVal(FromField, Arg))

If Not tempset.EOF Then 'value has to be translated to a value specified in the translation table.
tempset.MoveFirst
Translate = tempset![TOVALUE]

Else 'value does not exist in translation table, so it can be returned without a translation.
Translate = Arg

End If

tempset.Close

End Function

"Module: SQL Library
' This module contains all SQL statements in the program. The statements are kept as global as possible to
' prevent problems with a new view definition as much as possible.

Option Compare Database 'Use database order for string comparisons
Option Explicit

' DeleteEmptyRowsremoves all rows in table ‘tbl’ where the key ‘fld’ is missing.

Function DeleteEmptyRows (tbl As String, fld As String)
DeleteEmptyRows = "DELETE FROM [" & thl & "] WHERE " & fld & " = Null;"
End Function

' DeleteRecordgdeletes all records in table ‘thl'.

Function DeleteRecords (tbl As String)
DeleteRecords = "DELETE FROM [" + thl + "];"
End Function

'InsertintoDestTable adds all converted data which has not been imported yet from foreign table ‘tbl2’ to
' destination table ‘tbl1’.

Function InsertintoDestTable (tbl1 As String, thl2 As String, ForKey As String, DestKey As String, setl As String,
set2 As String)
InsertintoDestTable = "INSERT INTO [" & thl1 & "](" & setl & ") " &
"SELECT DISTINCTROW " & set2 & ““ &
"FROM[" & thl1 & "], [" & thl2 & "]" &
“WHERE NOT " & ForKey & " IN (SELECT " & DestKey & ““ &
"FROM [" & thl1 & "]);"
End Function

' SelectKeydetermines the key value in the destination table corresponding to the value of the foreign key.

Function SelectKey (FromTable As String, ToTable As String, ForKey As String, DestKey As String, DestAttr As String)
Selectkey = "SELECT " & DestKey & " FROM UNITS WHERE “ & DestAttr & “ =" & ForKey & ;"
End Function

NATO UNCLASSIFIED



' SelectLastimport selects last import of View from SourceNode, SourceDatabase and Orbat

Function SelectLastimport (View As String, SourceNode As String, SourceDatabase As String, Orbat As String)
SelectLastimport = "SELECT DTSERIAL
FROM IMPORTLOG
WHERE TRIM(VIEW) =" + Trim(View) + " AND TRIM(SOURCENODE) =" +
Trim(SourceNode) + " AND TRIM(SOURCEDATABASE) = " +
Trim(SourceDatabase) + " AND TRIM(ORBAT) =" + Trim(Orbat) +
" AND DTSERIAL = (SELECT MAX(DTSERIAL)
FROM IMPORTLOG
WHERE TRIM(SOURCENODE) =" + Trim(SourceNode) +
" AND TRIM(SOURCEDATABASE) = " +
Trim(SourceDatabase) + "' AND TRIM(ORBAT) =" +
Trim(Orbat) + ");"
End Function

' SelectTransValdetermines the destination value of an attribute that is converted with the Translate function.

Function SelectTransVal (FromField As String, Arg As String)
SelectTransVal = "SELECT TOVALUE
FROM TRANSLATION
WHERE FIELDNAME =" & FromField & " AND FROMVALUE =" & Arg & ™"
End Function

' SQLSelectViewsreturns all views from a given source node and database

Function SQLSelectViews (SourceNode As String, SourceDatabase As String)
SQLSelectViews = "SELECT NAME
FROM SOURCEMAP
WHERE TRIM(SOURCENODE) = """ + Trim(SourceNode) +
""" AND TRIM(SOURCEDATABASE) = """ + Trim(SourceDatabase) + """
End Function

' UpdateDestTableis used for all units that already existed in the destination tables before the import started.
' The fields of those records will be updated with the new values.

Function UpdateDestTable (tbl1l As String, thl2 As String, ForKey As String, DestKey As String, vallist As String)
UpdateDestTable = "UPDATE [ & thl1 & "] INNER JOIN [" & thl2 & "]
ON " & Destkey & " =" & ForKey & "
SET " & vallist & ;"
End Function
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'Module: Utilities

' This module contains some useful functions used with the data transfer. It contains functions to send messages
' to the user of the application and to add information to a log table when data of a certain view is imported into

' CRESP.

Option Compare Database 'Use database order for string comparisons

' AddToLog adds current import action to the Importlog table

Sub AddToLog ()
Dim SourceNode As String
Dim SourceDatabase As String
Dim View As String
Dim Orbat As String
Dim TempSet As Recordset

SourceNode = Forms.[Form1]![source node]
SourceDatabase = Forms.[Form1]![source db]
View = Forms.[Form1]![view]

Orbat = Forms.[Form1]![target db]

Set TempSet = MyDB.OpenRecordset("IMPORTLOG")
If Not TempSet.EOF Then
TempSet.MoveLast
End If
TempSet.AddNew
TempSet![SOURCENODE] = SourceNode
TempSet![SOURCEDATABASE] = SourceDatabase
TempSet![VIEW] = View
TempSet![ORBAT] = Orbat
TempSet![DTSERIAL] = Now
TempSet.Update
TempSet.Close
End Sub

' Attached determines whether the destination table is already attached to the application or not.

Function Attached (tablename As String) As Integer
Dim i As Integer

For i =0 To MyDB.TableDefs.count - 1
‘Check all tables to see if the table with name “tablename” is already attached.
If MyDB.TableDefs(i).name = tablename Then
Attached = True
Exit For
End If
Nexti
End Function
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' DataSourceAndOrbat_OK checks whether the input parameters are filled in by the user.

Function DataSourceAndOrbat_OK () As Integer
DataSourceAndOrbat_OK = True
If IsNull(Forms.[Form1]![source node]) Then
DataSourceAndOrbat_OK = False
Exit Function
End If
If IsNull(Forms.[Form1]![source db]) Then
DataSourceAndOrbat_OK = False
Exit Function
End If
If IsNull(Forms.[Form1]![view]) Then
DataSourceAndOrbat_OK = False
Exit Function
End If
If IsNull(Forms.[Form1]![target db]) Then
DataSourceAndOrbat_OK = False
Exit Function
End If
End Function

' System: CRESP V0.9

' Module: Utilities

' Developed by: AEB/IS

' SHAPE Technical Centre
The Hague

' Date: April '95

Notes:

Function GetimportAgentParams (Chapter As String, Param As String, Value As String) As Integer
Dim SpaceHolder As String
Dim ReturnLen As Integer
SpaceHolder = String(255, 0)

GetlmportAgentParams = True

On Error GoTo ErrorHandler

Open ImportAgent() For Input As #1

Close #

ReturnLen = GetPrivateProfileString(Chapter, Value, Space(0), SpaceHolder, 255, ImportAgent())
Param = Left$(SpaceHolder, ReturnLen)

Exit Function

ErrorHandler:
Select Case Err
Case 53: MsgBox "Error 53: IMPAGENT.INI not found"
Case Else
End Select
GetlmportAgentParams = False
Exit Function
End Function

' Lastimport returns the string with the message when the last import of this particular view took place

Function Lastimport (View As String, SourceNode As String, SourceDatabase As String, Orbat As String,
DTG As String) As String
Lastimport = "Last Import of * + View + " from " + SourceNode + " (* + SourceDatabase + ") into Database " + Orbat
+"was " + UCase(DTG)
End Function
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'Messageboyputs a message box on the screen on top of the application. One has to remove this message box
' before one can go on with the application.

Sub MessageBox (message As String)
Dim Warning As Integer, MsgDialog As Integer
Const MB_OK =0
Const MB_ICONEXCLAMATION =48
Const MB_DEFBUTTON1 =0

MsgDialog = MB_OK + MB_ICONEXCLAMATION + MB_DEFBUTTON1
Warning = MsgBox(message, MsgDialog, "Warning")
End Sub

' RefreshLastRetrievedfinds date and time of last import of the view that is going to be imported.
Sub RefreshLastRetrieved ()

Dim TempSet As Recordset

Dim SourceNode As String

Dim SourceDB As String

Dim View As String

Dim DTG As String

Dim Orbat As String

Const BLACK = 8388608

'‘Check if data source & orbat are selected. If not go & Exit
If Not DataSourceAndOrbat_OK() Then

Exit Sub
End If

SourceNode = Forms.[Form1]![source node]
SourceDB = Forms.[Form1]![source db]
View = Forms.[Form1]![view]
Orbat = Forms.[Form1]![target db]
Set TempSet = MyDB.OpenRecordset(SelectLastimport(View, SourceNode, SourceDB, Orbat))
If Not TempSet.EOF Then
TempSet.MoveFirst
DTG = Format(TempSet![DTSERIAL], DTGFORMAT)
Forms.[Form1]![Text5].Forecolor = BLACK
Forms.[Form1]![Text5].Caption = Lastimport(View, SourceNode, SourceDB, Orbat, DTG)
Else
Forms.[Form1]![Text5].Forecolor = BLACK
Forms.[Form1]![Text5].Caption = "Data retrieval originated by selected Source has not been registered yet"
End If
TempSet.Close
End Sub

'RefreshTolmporting gives a message that import has started. This message will stay on screen during the
" whole import operation and will be removed when the import is finished.

Sub RefreshTolmporting ()
Forms![Form1]![Text5].Forecolor = 128
Forms![Form1]![Text5].Caption = "IMPORTING"
DoEvents

End Sub

' RemoveTableNamestrips table name of arg to get the sole attribute name when ‘arg’ has the following form:
' tablename.attributename. If ‘arg’ is only an attribute name, arg itself will be returned.

Function RemoveTablename (arg As Field) As String
RemoveTablename = Right$(arg, Len(arg) - InStr(arg, "."))
End Function
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' SelectViewscomputes available views from chosen SourceNode and SourceDatabase. Is called after update of
' SourceDatabase

Sub SelectViews ()
Dim TempSetl As Recordset
Dim TempSet2 As Recordset
Dim SourceNode As String
Dim SourceDB As String

'Check if Data Source is selected. If not, exit sub.
If IsNull(Forms.[Form1]![source node]) Then
Exit Sub
Else
SourceNode = Forms.[Form1]![source node]
End If
SourceDB = Forms.[Form1]![source db]

Set TempSetl = MyDB.OpenRecordset(SQLSelectViews(SourceNode, SourceDB))
Set TempSet2 = MyDB.OpenRecordset("CurrentViews")

DoCmd RunSQL DeleteRecords("CurrentViews")

If Not TempSet1.EOF Then
TempSetl.MoveFirst

End If

Do Until TempSetl.EOF
TempSet2.AddNew
TempSet2.fields(0) = TempSetl.fields(0)
TempSetl.MoveNext
TempSet2.Update

Loop

TempSetl.Close

TempSet2.Close

End Sub

"Module: Main Module

' This module contains all functions that do the actual data transfer. For the transfer the following routines will
' be called:

' - Initialise at the opening of Form1

' - ImportText at the click on the "import" button, which uses the following routines:

' - TransferFromTextFilesToDBaselV, the actual data transfer

- some functionsatdo some administration work

' - TransferFromTextFilesToDBaselV uses the following routines:

' - ImportText to transfer the data from text files to tables

- AttachdBaselVTable to make sure the attachment of the destination table exists

- TransferData which performs the actual transfer from foreign tables to the dBaselV tables.

Option Compare Database '‘Use database order for string comparis
Option Explicit 'Force explicit variable declaration

' AttachDBaselVTable finds out if the attached dBaselV data files are connected already. If not, attach them as
' specified in the impagent.ini file

Sub AttachdBASEIVTable (tablename As String)
Dim MyTableDef As TableDef

If Attached(tablename) Then
MyDB.TableDefs.Delete tablename
End If

Set MyTableDef = MyDB.CreateTableDef(tablename)
MyTableDef.Connect = ConnectString(DataDir)
MyTableDef.SourceTableName = tablename
MyDB.TableDefs.Append MyTableDef

End Sub
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' ImportOnce imports data only once, actual trigger to start import

Sub ImportOnce ()
'Check if all selection criteria are specified
If DataSourceAndOrbat_OK() Then
‘Inform User about start of import
Call RefreshTolmporting

‘transfer data from text files via foreign tables to destination tables
Call TransferFromTextFilesToDBaselV

'‘Register the Activity

Call AddToLog

Call RefreshLastRetrieved
Forms![Form1]![Text5].Caption =
DoEvents

End If
End Sub

"ImportText removes data out of FromTable and inserts data out of ImportFile into it. ImportFile is a text file
" with the full path name specified.

Sub ImportText (FromTable As String, ImportFile As String)

DoCmd RunSQL DeleteRecords(FromTable)

DoCmd TransferText A_IMPORTDELIM, DELIMITER, FromTable, ImportFile
End Sub

"Initialise checks whether the impagent.ini file is in the correct directory and then opens the form.

Sub Initialise ()

'Get Input Parameters from IMPAGENT.INI (Windows Directory)

If Not GetlmportAgentParams(ENVIRONMENT, A_DataDir, ARRC_DATADIR) Then
DoCmd Close A_FORM, Form1
Exit Sub

End If

If Not GetimportAgentParams(ENVIRONMENT, DataDir, CRESP_DATADIR) Then
DoCmd Close A_FORM, Form1
Exit Sub

End If

Set MyDB = DBEnNgine(0)(0)
‘create temporary table to store the views of selected source node and source database in.

DoCmd RunSQL "CREATE TABLE CurrentViews([Name] TEXT)"
End Sub
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' TransferData does the actual data transfer from "FromTable" to "ToTable". It uses the MappingTable to look
" up the mappings, converts the values from the foreign format to the destination format when necessary and puts
' the data in the "ToTable" by using updates for existing units and inserts for new ones.

Sub TransferData (FromTable As String, ToTable As String, ForKey As String, DestKey As String, DestAttr As String,
MappingTable As String)
Dim i As Integer
Dim valuel As String
Dim value2 As String
Dim value3 As String
Dim ToSet As Recordset
Dim MapSet As Recordset

Set ToSet = MyDB.OpenRecordset(ToTable) ‘open ToTable

Set MapSet = MyDB.OpenRecordset(MappingTable) ‘open MappingTable
MapSet.Index = "PrimaryKey"

valuel =""

value2 ="

value3d ="

'For each attribute of ToSet find correct value
For i =0 To ToSet.Fields.count - 1
'Find correct conversion for attribute i in mapping table.
MapSet.Seek "=", ToSet.Fields(i).name
If MapSet.NoMatch Then
‘check whether attribute is preceded by its table name in case there are different mappings for this

‘attribute
MapSet.Seek "=", ToSet.name & "." & ToSet.Fields(i).name
End If
If Not MapSet.NoMatch Then
'list of destination attributes for insert query
valuel =valuel & ", " & RemoveTablename(MapSet.DestAttr)
'list of foreign attributes and conversions for the insert query
value2 = value2 & ", " & MapSet.Function
'list of attributes and their conversion for the update query
If Not (MapSet.DestAttr = DestAttr Or MapSet.DestAttr = DestKey) Then
‘attribute has nothing to do with the key in the destination table
value3 =value3 & ", " & MapSet.DestAttr & " =" & MapSet.Function
End If
End If
Next
If InStr(valuel, DestKey) = 0 Then
valuel = DestKey & valuel
If InStr(DestAttr, DestKey) = 0 Then
value2 = "GenerateKey(" & ForKey & ", "™ & DestKey & "™, """ & DestAttr & “, “* & FromTable & "', """ &
ToTable & ")" & value2
Else
value2 = ForKey & value2
End If
If InStr(DestAttr, DestKey) = 0 Then
value3 = DestAttr & " =" & ForKey & value3
Else
value3 = Right(value3, Len(value3) - 2)
End If
Else
valuel = Right(valuel, Len(valuel) - 2)
value2 = Right(value2, Len(value2) - 2)
value3 = Right(value3, Len(value3) - 2)
End If
‘transfer data from foreign table to cresp table using SQL
DoCmd RunSQL UpdateDestTable(ToTable, FromTable, ForKey, DestAttr, value3)
DoCmd RunSQL InsertintoDestTable(ToTable, FromTable, ForKey, DestAttr, valuel, value2)

ToSet.Close

MapSet.Close
End Sub
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'TransferFromTextFilesToDBaselV gets data from text files, transforms data according to the specifications
" and transfers data to dBaselV tables.
Sub TransferFromTextFilesToDBaselV ()

Dim i As Integer

Dim ViewSet As Recordset

Dim FileName, ForDB, DestDB, View, TextName As String

ForDB = Forms![Form1]![source db]
View = Forms![Form1]![view]
DestDB = Forms![Form1]![target db]

Set ViewSet = MyDB.OpenRecordset("ViewMap", DB_OPEN_SNAPSHOT)

‘transfer data from text files via foreign tables to cresp tables for chosen view.
ViewSet.MoveFirst
Do Until ViewSet.EOF
If View = ViewSet.viewname Then
'import text files into foreign tables, first derive filename from foreign tablename
FileName = Right(ViewSet.ForeignTable, Len(ViewSet.ForeignTable) - (Len(View) + 1))
Select Case Forms![Form1]![Field5].value
Case 1
TextName = PATH + UCase$(ForDB) + "\" + FileName + ".FUL"
Case Else
‘'only recessary when IncrementalToDBase is implemented
‘TextName = PATH + UCase$(ForDB) + "\" + FileName + ".INC"
Call MessageBox("IncrementalToDBase is not implemented yet")
Exit Sub
End Select
Call ImportText(CStr(ViewSet.ForeignTable), TextName)

‘remove records where key is missing
DoCmd RunSQL DeleteEmptyRows(CStr(ViewSet.ForeignTable), CStr(ViewSet.ForeignKey))

‘attach dBaselV tables
Call AttachdBASEIVTable(CStr(ViewSet.DestTable))

‘tranger data from foreign tables to destination tables
Call TransferData(CStr(ViewSet.ForeignTable), CStr(ViewSet.DestTable), CStr(ViewSet.ForeignKey),
CsStr(ViewSet.DestKey), CStr(ViewSet.DestAttr), View & " _MappingTable")
End If
ViewSet.MoveNext
Loop
ViewSet.Close
End Sub

"Form: Form1

' This file contains all event procedures for Form1. Unlike the rest of the code these routines are not stored in a
“module, but are hidden behind the form. One can find them by looking at the property sheets of the elements
on the form in design view. These routines execute certain actions when for example the form is opened or a
“ button is pushed.

Option Compare Database 'Use database order for string comparisons

"exit_Click closes the database and the form when one clicks on the Exit button.

Sub exit_Click ()

MyDB.Close

DoCmd Close A_FORM, "Form1"
End Sub
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' Form_Closedeletes the temporary table CurrentViews in which during the application the views on the chosen
'source node and source database are stored at the closing of the form.

Sub Form_Close ()
DoCmd DeleteObject A_TABLE, "CurrentViews"
End Sub

' Form_Open calls some initialising functions for the application.

Sub Form_Open (Cancel As Integer)
Call SetWindowText(GetActiveWindow(), SuperTitle)
DoCmd SetWarnings False
Call Initialise

End Sub

‘once_Clicktriggers the actual import. It checks whether there are no compilation errors and then calls the
' routine to import the data of the chosen view into the chosen database.

Sub once_Click ()
On Error GoTo Err_once_Click
‘no errors found
Call ImportOnce
Exit_once_Click:
Exit Sub
Err_once_Click:
MsgBox Error$
Resume Exit_once_Click
End Sub

'source_db_AfterUpdatecomputes the views that are defined on the chosen source node and source database,
so
'that the user can only choose a view defined on this particular source node and database.

Sub source_db_AfterUpdate ()
Call SelectViews
End Sub

'source_db_Changeempties the temporary table in which the views are stored from which the user can choose
“and does the computation from source_db_AfterUpdate again after the user has changed his mind.

Sub source_db_Change ()
DoCmd RunSQL DeleteRecords("CurrentViews")
Call SelectViews

End Sub

"target_db_AfterUpdate tells the user what was the last time this particular view was imported after the
database
"into which one wants to import the data is chosen and all other options are filled in as well.

Sub target_db_AfterUpdate ()
Call RefreshLastRetrieved
End Sub

'view_Enter requeries the database to show the user the views he can choose from.

Sub view_Enter ()
DoCmd Requery view.name
End Sub
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Appendix B The Dictionary

As an examplethe completedictionarywill be specifiedfor the GOB1 view. This dictionary consists

of the following parts:

» The Interface Dictionary - specifies the structure of the exported foreign text files;

» The CRESPData Dictionary - specifiesthe destinationtablesinto which the interfacehasto
import the data;

» The Mapping Dictionary - specifies the mappings between the foreign and destination attributes.

B.1 The Interface Dictionary
GOBL1 uses foreign text files with the following structure:

UNITS UNIT-EQP

Field Null Format Size Field Null Format Size
update-time char(12) | Fix update-time char(12) | Fix
source char(8) | Var source char(8) | Var
unit-id No char(15) | Var unit-id No char(15) | Var
orbat-type char(3) | Var equip-type-cateqd char(20) | Var
name char(55) | Var eguip-type-name char(40) | Var
category char(10) | Var guantity num(7) | Var
en-friend char(3) | Var verific-code char(4) | Var
country char(2) Fix effective-time char(12) | Fix
oroanisaton EEZ:E% xz: Table 16 GOBL: Structure of file Unit-Eqp.ful
command-level char(5) | Var

symbol char(6) | Var

comments

Table 15 GOB1: Structure of file Units.ful

UNIT-STS CMD-REL

Field Null | Format Size Field Null Format | Size
update-time char(12) | Fix update-time char(12) | Fix
source char(8) | Var source char(8) | Var
unit-id No char(15) | Var sup-unit-id char(15) | Var
activity char(8) | Var sub-unit-id No char(15) | Var
ce num(2) Fix cmd-rel char(6) | Var
pers-strength num(7) Var verific-code char(4) | Var
location-name char(30) | Var effective-time char(12) | Fix
:ocat!on-lat char(7) F!X Table 18 GOB1.: Structure of file Cmd-Rel.ful
ocation-lon char(8) Fix

effective-time char(12) | Fix

verific-code char(4) Var

comments char(255)| Var

Table 17 GOB1: Structure of file Unit-Sts.ful
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B.2 The CRESP Data Dictionary

The CRESPData Dictionary specifiesthe structureof the destinationtables(the dBaselVtablesof

CRESP). The required tables for the GOB1 view are:

UNITS GOBREP MY_EQ
Field Format Field Format Field Format
locekey char(23) locekey char(23) locekey char(23)
object_id char(29) createtime | char(12) source char(8)
obtype char(3) source char(8) createtime | char(12)
name char(54) updatetim char(10) mat_segno | char(2)
parent_id char(54) asat char(10) aa_seqno char(2)
sup_id char(23) updater char(12) class char(3)
categ char(10) allegiance | char(2) confidence | char(4)
react_time | double commander | char(30) eq_type char(20)
en_friend char(3) infosource | char(12) model char(40)
color_code | char(1) activity char(8) ser_num char(20)
cc char(2) dir char(2) sub_ord char(4)
org char(8) pce double asat char(10)
ass_status | char(1) comb_eff char(5) role char(10)
unit_no char(10) unit_count | double role2 char(10)
arms char(15) pers_str double supply_uom | char(3)
com_level char(5) report_id char(10) allegiance char(2)
display double location char(30) object id char(27)
ver_code char(4) lat deg double updatetim char(10)
com_status | char(5) lat_min double cc char(2)
symbol char(6) lat sec double gnty_eval char(4)
ace_uic char(9) lat_dir char(1) no_curr double
oo —| [ ao-deper | coube
Structure of Units table = =

lon_sec double no_lost double

lon_dir char(1) no_auth double
CMDREL utm char(15) status char(10)
Field Format xcoord double comments | char(254)
createtime | char(12) ycoord double usage char(1)
SUb—I.d char(23) curflag double Table 19 GOBL1.: Structure
sup_id char(23) ver_code char(4) of My_Eq table
cmd_rel char(6) i_ver_code | char(4) -
updatetim | char(10) rep_txt char(255)
updater char(12) Table 22 GOB1.: Structure
asat char(10)

of GobRep table
source char(8)
ver_code char(4)
rep_txt char(254)
Table 21 GOBL1:

Structure of CmdRel

table
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B.3 The Mapping Dictionary
The Mapping Dictionary for the GOBL1 view consists of the following tables:

The Translation table - specifies the attribute translations for all views;

The ViewMap table - specifies the connection of all tables and all views;

The SourceMap table - specifies the connection of all foreign databases and all views;
The GOB1_MappingTable specifiesthe correspondences foreignanddestinatiorattributesof
the GOB1 view.

So thefirst threetablesareglobaltablesfor all integratedviews, while the lasttableis specificallyfor
the GOBL1 view. There is also a difference with the former mentioned dictionaries (BB12aindthe
sensehat not the structureof the tablesbut the valuesin the tablesdefine the Mapping Dictionary.
For the GOBL1 view the tables contain the following values:

| FIELDNAME | FROMVALUE | TOVALUE |
UNITS.ARMS ARMRD ARMR
UNITS.ARMS AVN AAVN
UNITS.ARMS HOSP SURG
UNITS.ARMS MIL/CA CIMIC
UNITS.ARMS ORD OD
UNITS.ARMS PC POST
UNITS.ARMS PSYCH PSYOP
UNITS.ARMS SUP SUPLY
UNITS.COMMAND_LEVEL AG GROUP
UNITS.COMMAND_LEVEL | PL PLT
UNITS.COMMAND_LEVEL REGT RGT
UNITS.EN_FRIEND AS_FR AF
UNITS.EN_FRIEND AS_HO AH
UNITS.EN_FRIEND AS_IN Al
UNITS.EN_FRIEND AS_NE AN
UNITS.EN_FRIEND FR F
UNITS.EN_FRIEND HOST H
UNITS.EN_FRIEND INVOLV |
UNITS.EN_FRIEND NEUT N
UNITS.EN_FRIEND NOTKN NK
UNITS.ORBAT_TYPE G GOB
Table 23 The Translation table
ViewNam | ForeignTable ForeignKey DesiTable DestAttr DestKey
e
GOBI GOB1_Units Concatenate(SourceDBO), UNITS UNITS.locekey locekey
GOB1_Units.unit_id)
GOBI GOB1_Unit- Concatenate(SourceDBO), MY_EQ MY_EQ.locekey locekey
Eqp (GOB1_Unit-Egp).unit_id)
GOBI GOB1_Cmd-  Concatenate(SourceDB(), CMDREL  CMDREL.sub_id 'sub_id
Rel (GOB1_Cmd-Rel).sub_unit_id)
GOBI GOBI1_Unit-Sts | Concatenate(SourceDB(), GOBREP | GOBREP.loceke locekey

(GOB1_Unit-Sts).unit_id)

Table 24 The ViewMap table

| name |sourcenod |sourcedatabase|

GOBT | ARRC

THISTLE

Table 25 The SourceMap table
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DestAtir | Function

asat Copy(effective_time)

categ Copy(category)

CmdRel.cmd_rel Copy((GOB1_Cmd-Rel).cmd_rel)
CmdRel.source SourceDB()

CmdRel.sup_id Concatenate(SourceDB(), (GOB1_Cmd-
CmdRel.ver_code Copy((GOB1_Cmd-Rel).verific_code)
com_level Translate("Units.command_level', command_level)
comb_eff Copy(ce)

confidence Copy(verific_code)

createtime PatchCreateTime()

curflag Copy(1)

eq_type Copy(Left(equip_type_categ,20))
GobRep.activity Copy((GOB1_Unit-Sts).activity)
GobRep.rep_txt Copy((GOB1_Unit-Sts).comments)
GobRep.source SourceDB()

GobRep.ver_code Copy((GOB1_Unit-Sts).verific_code)
lat_deg Part(location_lat, 1, 2)

lat_dir Part(location_lat, 7, 1)

lat_min Part(location_lat, 3, 2)

lat_sec Part(location_lat, 5, 2)

location Copy(location_name)

locekey Concatenate(SourceDB(), unit_id)
lon_deg Part(location_lon, 1, 3)

lon_dir Part(location_lon, 8, 1)

lon_min Part(location_lon, 4, 2)

lon_sec Part(location_lon, 6, 2)

model Copy(Left(equip_type_name, 40))
My_Eq.rep_txt Copy((GOB1_Unit-Egp).comments)
My_Eq.source SourceDB()

My_Eq.ver_code Copy((GOBI1_Unit-Egp).verific_code)
no_curr Copy(quantity)

object_id Copy(unit_id)

obtype Translate("Units.orbat_type", orbat_type)
org Copy(organization)

pers_str Copy(pers_strength)

gnty_eval Copy("HOLD")

react_time Copy(0)

sub_id Concatenate(SourceDB(), sub_unit_id)
Units.arms Translate("Units.arms"’, GOB1_Units.arms)
Units.cc Copy(GOB1_Units.country)
Units.en_friend Translate("Units.en_friend", GOB1_Units.en_friend)
Units.name Copy(GOBI1_Units.name)

Units.symbol Copy(GOB1_Units.symbol)

updatetim Copy(update_time)

Table 26 The GOB1_MappingTable
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