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Library of Testcases (models)

Use cases

- customer related models
- in-house projects

Test cases (functionality) Unit Testing 200+ states

. 50+ bodies, elastic~
- SIMPACK-Automotive® 9 states 30+ loops

- CodeExport/RealTime 3 bodies, elastic~ 70+ force elements
- SIMPACK-Contact 1 force element 40+ subvars

- EHD 5 5+ substructures
- FEMBS )
- SIMPACK-Flexbody
_ LOADS
- SIMPACK-NVH |

- Virtual suspension > 1
+T
- SIMPACK-Wheel/Rail \ eascg run‘re\?: cizes
_ SIMPACK-User g
- — HP-UX
— SGI-IRIX

150 states

30 bodies, elastic~ — IBM AIX

20 loops .

50 force elements — Sun Solaris

20 subvars — Linux (Redhat/Suse)

> substructures s Windows 2000/XP
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Test Case: 1000 RHS Calls

rps_13_a A% b 8624 1.370000124 23.10.2004
A% b BE24 1,909999847 23,10,2004

AT¥ b 86194 2.0199999581 18.10.2004

A% b 86194 2.51000022% 18.10.2004

HP-U% b2ooo 2625 2,35 28.10.2004

HP-U% b2oan 2625 2,94 28.10.2004

HP-U% b2O0o B524d 2,37 21.10.z2004

HP-U% B2O0o0 S2624 296 21.10.z2004

HP-U* b2aon 86193 2,34 18.10.2004

HP-U* b2Ooo 25193 2,33 ig.10,z004

Model IRl Platform #5626 | Release Results o EE e
IRINGS Fhal G626 i.g7oo00 | - CPU Time 28,10.2004

IRIxGs flel 2625 - Test Output pag 27.10.2004

IRI%E4 flel BEZ25 1.220000 27.10.2004

IRI%E4 flel 8624 1.600000 21.10,2004

IRI%E4 flel 8624 1.890000 21.10.2004

IRI%ES flel 86194 1.590000 18.10,2004

IRI%ES flel B619a 1.870000 12,10,2004

Limues rea et BEZE 0.7200000 28.10.2004

v Linges re!-,at BEZE v 0.9100000 v 28.10.2004

Linux redhat 2625 0, 7200000 22,10,2004
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Test Case: Time Integration (ParVar)

rps_13_a AIY ibrm g619a 19.15 2951 19 0.31170606
Aalx ibm B61%a 19,15 2951 19 0,311z2Z0606
alx ibm B51%a 13.15 2931 19 0,211z20&806
HP-U: BE2O000 S626 44,13 S9ET 34 5,9481E-02
HP-U* bzoo0 2624 43,4 S696 25 0,60042145
HP-U Bzooo 856192 42,61 Le9a 25 0,60042145
HP-U Bzoo0 856193 42,61 Le9a 25 0,60042145
HP-U% BzO000 BE19a 42,61 Le9a 25 0,60042145
IRIXE4 fual G626 27.19 5625 32 0.33720037F
IRIXE4 fual G625 ZE.68 5625 32 0.33720037F

Model ikl Platform 28 Release [:*2 4978| Results
IRIZ64 dual 56194 24.16  407g| - Integration Steps
IRIXE4 fuel gE19a z4.16 4978 - Jacobian
- Step Size
IRIMES fuel 26192 24,16 4078
- Order
Linux redhat SEZ26 13.21 5439
Linux redhat BEZSD 13.28 5439 29 0,31Z266162
Linux reHdkat S624 14.45 L8777 34 0,49630916
Sunos Jditraln 8624 68,36 6052 30 0,34108403
Windowd MWT WO vASER 2621d 59,28 711z 32 S,929E-0032
v 'I,I'I,l'indgl,-,l!_NT DIESO 8621dv 59,95 Fiiz v 32 S5,932E-003
Windows _NT DIEGD 2521d 59,95 711z 32 5,939E-003
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Test Case: Result Compare (Filter 400)
ntState: Velocity ﬂ
— VA _stebire
Maximum deviation of curves 1/2 in all frames of current plotcase
---------- Referenz
. - Modelname: ############## IS
— Deviation from Referenz = 8 7 - Plotcase : 10
- Tolerance: 0.0000E+00
- Deviation D is calculated with variance var applied
3DDD g g g g to the curves-difference.
This deviation is made dimensionless by with an normation
WSDD to the mean of the effective values of the input-curves:
g)) GEEE i = w2 i = Yl i ccoccocscocooo difference for value pair i
DDDD b) delta mean = 1/n * sum(diff i) ..... mean of the difference fcn.
4 c) var = sigma**2 = 1/(n-1) * sum( [delta i - delta mean]**2 ) ... variance
d) effl = sqrt[ 1/n * sum( yl_i**2 ) ] ... effective value of curve 1)
_‘| SDD e) D = 100 * sigma / [(effl+eff2)/2]... normed deviation in [%]
[~ '
\
T L O Sy S S S - local maximum deviation
5 3.000 - on page : 1
~ - in frame 8 1, 1
T _4 500 I T - deviation [%]: 0.02
_ : : 5 5 - delta max : 0.1388E-04
[} - detected at x : 0.4517E+02
B
g ' - local maximum deviation
) : : : : - on page ;12
— 7500 ; ; ; ; - in frame : 1, 3
- deviation [%]: 125.58
0.0 50.0 100.0 150.0 200.0 Mg . 0.18728.03
- detected at x : 0.1004E+01
t [s]
- maximum deviation of curves 1, 2 in all frames: 125.58 [%]
- maximum deviation found in frame (row, column) : 1, 3
on page 3 12
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Modell TEST__INTECSwitch_Elastic:

Meadell:

Test Suite:
SIMPACK Version:
Platform:

Error Text:

Hint

Datum:

Modell Statistik fiir TEST _INTECSwitch_Elasti

TEST__INTECSuitch_Elastic
Whee Rail_Suitch

8623

IRIXE4

the equations of motion fa

27.10.2004

d and where and why IRES

Testreihen des Solvertest: simpeck inteq Romess {model}

wheelRall_Switch

TEST_INTECSwitch_El
astic

AT ibm

ALK ibm

AT ibm

HP-UX b2000

HE-LIX tar2an
HP-UR bz000

HP-UX bzooo

IRIRE fuel

IRIH 64 fuel

Linux redhat

Linux redhat
Linux redhat
Linux redhat
SunoE ultraln

Sun0s ultraln

8624 207648 6942 190 0,2540E-01 1 27102004

a6214d ERROR - - - 18.10.2004

1525-001 The READ statement on the file /TEST__INTECSwitch_Elastic.data_base/
wheel_rail_varproffINTECSwitch__bladecrossing_inzide wrp cannot be completad
becauze the end of the file waz reached, The program will stap.

=== check DOS/UNIR ASCII file: .vrp

95619 ERROR - - - - 18102004
1525-001 The READ statement on the file [TEST _INTECSwitch_Elastic.dara_base/

wheel_rail_varproff INTECSwitch__bladecrassing_nside wrp cannot be campleted

berause the end of the file was reached, The program will stop.

>3 » check DOS/UNIX ASCIT file: .urp

2835 ERROR - - - - 27102004
fhomeshome_omegafsintacfQS_Endabnahme/wheelRaills_8625/simpackirunicomd

=_start[528]7 17528 Abort(coradump)

3624 1982.27 8422 136 2,0279E-02 1 27.10.2004
9624 ERROR - - - - 21.10.2004

** Error; Rail data file
=27 check DOS/UNIR ASCII file: .wrp

861%a ERROR - - - - 1210.2004

*¥ Errar; Rail data file
> == check DDS/UNIR ASCII file: .vrp

8625 ERROR - - - - 27102004
the equatiens of motion failed and where and uhy IRES

3624 161409 8351 215 Z,557E-002 1 21,10,2004
8623 ERROR - - - - Z7.10.z2004
the equations of motien failed and where and why IRES

8624 963.98 6939 177 1.204E-002 1 21.10.z2004
8621d FE5.56 6939 177 1.204E-002 1 1%.10.2004
3619a 102742 6935 185 Z.416E-002 1 18,10,2004
8624 no result - - 008377981 4 Z5.10.2004
8619a ERROR - - - - 18.10.2004

#* Error; Rail data file
223» check DOS/UNIX ASCII file: .urp
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Part of Wheel/Rail Testplan

» Anhalten/Wiederanfahren
— Bremsen (mit blockierten Radsatzen)
— Anfahren (mit/ohne durchdrehenden Radern)
— Anhalten im Gefalle im Uberhohten Gleis mit anschlieRendem Losen der Bremse

* KraftschluRgesetze
— FATSIM Diskretisierung

* (skalierte) Gleisanregungen

* elastischer Mehrpunktkontakt
— Timelnt
— Statiq equilibrium
— Nom. Forces
— parameter Var. (Wechsel der Schienenprofile)

» Weichenlberfahrt

* Track
— cartographic ~
— meassured ~
— ASClI/binary data
— track data from database
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Acceptance Test - Test Results

8629 - Gesamtiibersicht

Test Suite

HP-UX

IRIX64

Sun0S

AlX

Linux

Windows

Automotive (4]

¥

+

+

Customer 1 {50}

Customer 2 (60}

Customer 3 (50}

+
+
?

Customer 4 {30)

Customer 5 (73]

+ |+ |+ |+ ]|+

DelftTyre (598)

Elastomer Pfeffer (5}

R T T I P e

T o I P o S

|+

FEMBS (46}

GasForce {47}

Gearwheel (8}

B I

B o e

R R

B I

Customer 6 (23]

=t

|+ |+

MYH (12}

OldWheelRail {118}

R o o I O [P [P [P [P (N [ S

+ |+

Customer 7 (4]

Rl (N

T R [ (P

|+ +

|+ +

¥irtSusp {254

WheelRail Excitations (14}

|

- |+

- |+

- |+

WheelRail Switch {30}

R I o

WheelrailContact {131)

+ |+

+ |+

+ |+

+ |+

+ |+ |+ |+

+

Whanlf—ilNaul au F10%
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Quality Assurance in the Software Development

today: 50+ customer related use cases
today: 150+ (complex) test cases
In future: Test reports will be part of the delivery bill

Non-disclosure Agreement for customer model data

ongoing development of the test-model library

New Versions tested with your models
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> Workflow process in SIMPACK Development

Requirements (Sales, Engineering, Customer)

Quality Assurance

. Use|Cades
Requirements < Acceptance Test
x{ . Test Capes ”/
Specification Systemitest

Design (GUI)

Specification Design (Formalism)

Design (3rd party)

Development

Implementation Test Subsystem
Implementation Test Subsystem

Implementation Test Subsystem

System Test
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Testing Methods
= White Box Testing
— formalism and source code related
— i.e. compact rubber with "r x F"
_ah
. EEIA@A
=Black Box Testing . 4
— application related \ | |
Virt. Suspension Explicit
Macro Joint modelling
=sAcceptance test l i
(Useability, Performance,
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Abbildung: das magische Quadrat
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