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« Experiences in the software development process
with ASAM ODS
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« Data access layer

« User interface

« Usage of Tools
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« Benefits of MDM compared to proprietary ODS
models
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« (Conclusion




The MDM idea epos
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. Standardized and fixed application model
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[ Special data viewer ] PI’OjeCt

[Special report generation]

[ Import / export ] SpeC|f|C

[ Navigator ] [ Search ] [ Administration ] [ Test planning ] [ Genericdataviewer]

MDM-Client-Framework VDM
MDM-API (Client- and Server-Part) platform
ODS-Server (Athos)

Standard
ASAM-ODS

File-Storage Document-File-Storage
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Oracle-DB

(measurement mass data) (docu)
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« Different approaches
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» Classic ER-design -> fit to ODS afterwards

« Manual ATFX editing -> generate database
automatically

« Graphic design of model with UML -> generate
ATFX -> generate database

« Validation is crucial: use tools (like ODS-Checker

or Athos)
= « Think about developing a (semi-)generic model
o (ke MDM)
- NEVER violate the standard!
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* Implementing the data acess layer epos

 CORBA communication layer fits well
« Performance is very crucial
« Never use direct database access

* Do not fall into the trap of using the ODS object
model for sophisticated data access

« Make extensive use of extended queries

« Programming with CORBA structures can be
painful => write tools to wrap them into objects of
the programming language

\\\\\\

=> ODS is very fast, just use it right!



Performance comparison

Object-oriented

ApplicationElement aeTest = mdmCache.getApplicationElement("Test");
InstanceElementIterator iterTest = aeTest.getInstances("*8K0*");
for (int i = 0; i < iterTest.getCount(); i++) {
InstanceElement ieTest = iterTest.nextOne();
InstanceElementIterator iterTestStep = ieTest.getRelatedInstancesByRelationship(Relationship.CHILD, "*");
for (int a = 0; a < iterTestStep.getCount(); a++) {
InstanceElement ieTestStep = iterTestStep.nextOne();

System.out.printin(ieTestStep.getName());

} => 10.000 ms

Query based

g

/1 build query

ExtQuery query = mdmCache.createExtQuery();
query.addSelect("TestStep", "Name");

query.addJoin("Test", "TestStep", "TestSteps");
query.addStringCond("Test", "Name", SelOpcode.LIKE, "*8KO0*");

/'l execute query

ExtQueryResult res = query.execute();

/'l print result
while (res.next()) {
String tsName = res.getStringVal("TestStep", "Name"); => 200 ms

System.out.println(tsName);
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Implementing the data acess layer epos
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Even for Update- and Inserting data access it can
be useful NOT to use to ODS object-model

« Install performance critic server process on the
same machine as the ODS server to prevent
network traffic

« Caching mechanisms

« For large file-transfers of mass data use socket
communication instead of CORBA

.....................

« Think about developing an extra layer for a known
model (like the MDM API)

 Release management is vital
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« Optimize storing the channels in reordering them

|
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« Deletion of elements can take a long time
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Example of MDM-API usage

env.startTransaction();

Project project = env.getProjectByName("TestProjekt");
if (project == null)

project = env.createProject("TestProjekt");

StructurelLevel s1 = project.getStructurelLevelByName("TestLevel");
if (s1 == null)

s1 = project.createStructureLevel ("TestLevel");

Il create Test out of TplTest
Tpl1Test tplTest = env.getTplTestByNewestValid("K6 Simulation");

Test test = sl.createTestByTpl("TestVersuch", "In Bearbeitung", tplTest, "Gemessen");

/'l create MeaResult (AoMeasurement)

TestStep ts = test.getTestStepByName("K6 Simulation");
MeaResult result = ts.createMeaResult("Messergebnis");
result.setMeasuringPerson("Max Mustermann");

SubMatrix subMatrix = result.createSubMatrix("SubMatrix");
/'l create Channel 1 (AoMeasurementQuantity + LocalColumn)
Quantity quaChan1 = env.getQuantityByNewestValid("Kanal 1");
MeaQuantity meaChan1 = result.createMeaQuantity(quaChan1);
meaChan1.addFloatValues(subMatrix, new float[] { 4, 7, 1, 3 });
/1 Time (AoMeasurementQuantity + LocalColumn)

Quantity quaTime = env.getQuantityByNewestValid("Time");
MeaQuantity meaTime = result.createMeaQuantity(quaTime);
meaTime.addFloatLinear (subMatrix, 0, 5);

meaTime.setIndependent(true);

env.commitTransaction();
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« Develop independent components

« Sophisticated generic user interfaces working on
all ODS models are often not possible

« Find the bridge between reusability and user
friendlyness

« Experience has proven that most projects have
similar requirements

« For special needs use plugin concept

.....................
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Masisnate Borsbenmigung

Example of a generic

search mas

Suchverschrift bearbeiten n

Ainzahl: Eﬁ‘_ Datum, vom:  Heute »> ,_'_-I_ _>l bis: l_-l_l_
Uhrzeit vaon: ,ﬁm bis: ’E‘rﬁ

]

Fr-Mumnmer(n); I
Fahrgestellnr.: l—. Kennzeichen: '— Wagennr.: I_~
Auftraggeber. I—l] Ausfuhrender:l—_Ll Meszart: I—Li
Enty Auftr.-Nr.: I— Entw.-stand: I—___l Lenkemositiom:l—;i

Tup: I vl Hersteller. I | dnzahl Tiiren, -
Klasse/Generat. I vi km-gtand: i Besonderheit: -

[ hohe Frequenzen

4

Messvorschiift: l =
Messarisse: I :_I
-

Senzorpozition; |

¥ subjektive Beurteilung

totor/Getriebe.. |
Ausstattung/B augruppen l
Suchen I Abbrechen |

I™ vorherige Fundmenge lgschen

Ubemehmen |

CAT GmbH
& Auswahl der Suchattribute
wusmahl AL-hummer
i) versuch Kennzsichen
] Messergebnis
&3 mafling Wragennummer
Q@ MDM-Suche - MeDaMAKTestsQuery . e
Suche [] Ansaugsystem Fahrzeugtyp
dHE 4 KlassejGeneration
attribut Operatar K Entwicklungsstand
= et Aneahi Toren
£ [name - H franqung || EmmEtand
3 | Beschrebung = Besanderheit
@ Verantwortlicher = oBen L
Status Ausstattung
> |wmessergebnis EA-Hummer
@ | angelegt >
angelegt =
Fahrzeug
AENUMIEL = Hinzufugen
Kennzeichen =
EA-NUmmer T
Motor
Motarkennbuchstabe = "BKH" ODER "BSN" 3
Hubraum = [em3]
Zylinderzahl = 3
Zylinderanordnung - 3
Motorart - 3
Nennleistung Tew]
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Tools

Make extensive use of tools

* Tools are available for all steps in the development

process:
« ASAM ODS checker
e UML2ATFX

 ATFX2Database
 ATFX exporter

= « ASAM ODS database browser
- If no tools for your problem are available, write
your own and contribute them to the MDM
v community



Benefits of MDM exnos
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« Provides the bridge between usability and
standardization

4
RS

« (Comes with a set of often required components,
even user interfaces

« With the MDM-API, real object oriented and
performant data access is possible

* Provides easy access to a very complicated issue

e 100% ASAM-ODS standard

==+ Provenin a couple of productive systems

=... + The development steps until client-programming
can be omitted




Conclusion 2 &I <3

ASAM ODS is preferable
« Desirable tools:

« Standardized Open-Source and Client APIs for
specific programming languages (e.g. Java)
that cover query-wrappers and caching
mechanisms

« Open-Source ASAM-ODS-Server (usable with
= freeware databases like MySQL or
= PostgreSQL)

« ASAM ODS has very good documentation

......
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