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What is "AVLab"”?

AVLab (~AVL+MATLAB) describes the tool platform developed at AVL PTE Controls for
supporting Model-Based Embedded Software Development in MATLAB and Simulink.

| ProjectB083229 |
| B083229
= [@ [ EasMbc
- [T Ate

51 AVLao MiL Evalator P -] & AtcIntfc
i e ~[[] & AtcNoxMdI
(&5 Load Config [l Save Config| (- Load Session1 Wl | Load Session 2 (s | ¥ Match Labels @ Clean Config| ») Evaluate — Report | Resample.
e | [ & AtcTMal
K= P =z E—— . Preview = [E] . Doc
bl W s ey C— S i -[[] & DocIntfc
- EPAN_AcvldleCtlr 0
3% o avNny o - ~[¥] & DocNoxMdl
3
g o & DocTMdl
2 2
= — R =[O Dpf
- ngldicloz g 2501
T Joos stnganten b 25| [7] & DpfIntfc
ok - * o]
o s =[] & DpfNoxMdl
o [[] & DpfTMdl
] i p
= o & [ 2 Hdd
m g o7s] -
m 3 0s0 B [ ] Ser
- {1 025 =
o — K & [ | Inputlf
0 |s [0S TiElpdAftstr " 0 Tmlm[] o - D = _Outpllﬂf
b oAy o :
- |— Tri_NiGearAct_TS1 — TrI_NrGearAct_TS2 .
i e : N @[] ] TE_EasFrame
&[] | TE_EasMbc




“AVLab"” Approach and Philosophy

= Do not make, if you can buy state-of-the-art tool covering our needs

= Build toolchain/interfaces between existing tools (glue tools) to have an integrated
seamless toolchain

= Don’t be dependent but flexible (open platform)
= Cover/support all standard tool landscape/customer scenarios with least effort

= Component-based approach Process

= Support processes/methods
= Standardization

= Proxy for best practices Hiethods

= Re-use oriented

= /AS Nz
MATLAB | dSPAC -
SIMULINK : m PTC Integrity

AVLab
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AVL Customer Toolchain Use Cases

With AVLab
White Box= incl. Models? =————— )
MATLAB Release? |_Pure Simulink = Transformations

Only Code sharing

With ADD?

Delivery Scenario? |-
Embedded Coder

TargetLink

—{Tool chain constraints?
- Code Generator

AVLab Collaboration License

i TargetLink
Tool common denominator -
No AVLab - Labels Management -| ADD

7 WS mpt

Code Sharing

Exchange scenarios o
Model sharing

Naming Convention? ,f{Customer Guidelines?

Collaboration?

Model-based Function and Software development
Modeling Code generation SW Build

Physical Model Implementation Model ¢ Cod
(foating-point) (fixed-point) C Code

MATLAB R2008 dSPACE TargetLink = =L
Code = Cross-compiler
4\ MathWorks

generator (Linker / Loader)
Embedded Coder

AVL
Component

@ - -~

P

-

CustomerB

ETAS ASCET-MD Application Software

contains the *high-level’ control algorithms
and calibration data (e.q. intake manifold
model, torque control, knock control, OBD,
High Level Vehicle communication via CAN
energy management, ...)

CustomerD

AUTO! UTOSAR [ EEECIN  AUTOSAR
Interface. Interface. Interface

CustomerA

Basic software
Infrastructure software .
Basic Software
~Transfer layers for different communication technologies (e.g. CAN, LIN,..
-Network management
- System services (diagnastic protocos,...)
~NVRAM management

ECU Software Architecture

- contains “low-level” algorithms
- contains HW dependent parts of

algorithms (“drivers”)
AVL PTE Controls

HC evaluation
- pC Roadmap and performance evaluation ECU Hardware

-——_————— = ——




AVLab Timeline

. \ 10/1/2012 - 2/1/2014
Projects

Highlights

v2.1 ADD One-click Update

> 3/12/2013

v2.0 Tester with Ul

~12/8/2013

2012

11/19/2012
v1.4 Test Scripts

> 7/1/2012
Start AVLab Development (2 people)

6/21/2013
v2.3 Test Evaluation via Reference
/Regression Test

Full EMS for Gasoline Engine (EC)

8/1/2013 AVLlab sold to Customer (EC)

v2.5 Model Coverage. Requirement
Coverage Review
5/28/2014

Collaboration
Scenarios (TL)

v2.6 Performance / Memory Improvement.
. Collaboration without ADD/ TargetLink
1/22/2015

v2.4 Back to Back (EC). Automatic Assertion
>via Script. Aggregation
~10/31/2013 >v2.7 Batch Framework. Delivery Package
3/6/2015

2015

10/31/2013 10/1/2014
>Toolcham unification >PMT Worldwide / Established Toolchain ﬁ\g‘azo-r?:m now:
(RGB/GRZ) peop
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AVLab Users

AVLab has a strong in-house
user basis (188 users).

Number of users per month 2013-2015

188188
175181

162163'7
156
145151151
,7291%
103105106111113
s 98
| 72| ‘ | | | \ | |

\'5\'5(’-’(5\"’(5(5\'5\'5(5 \"‘\b‘\“»\"‘\“\"‘b‘\“\"‘b‘\"‘\"‘ \(”(’J'@\@@\@'\(”\VJ

Average number of
users a day

30
20

17
13
0

2013 2014 2015

AVLab supports the MBD

development process in several
AVL PTE affiliates around the
world.

Other:
Turkey: 9 users
19 users
10%

Budapest:

21 users
11% Regensburg:

89 users

47%

= Regensburg = Sweden

= Graz = China
Graz: = Budapest = UK 7
50 users = Turkey =US 7
27%
= India
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AVLab Modules and Tool —
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AVLab Advantages
Before AVLab:

Too many tools, too complex

Local project specific solutions/scripts
(fill missing feature)

High Cost and time delay because of
tools

Effort to link tools

Multiplied maintenance and effort by
project

Developer without guidance

With AVLab:

Shorter development time

Increased efficiency and productivity (one-
click solutions)

Better quality
Best practices proxy/levelling up
Easy re-use

One standard workflow/one way (from
start to end/continuity)

One platform (tool linked
together/seamless toolchain)

L3

/%,
V\( A
€

3
03
e
'\t‘;\‘
¥y
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[ Pushing Performance Limits using
3 Windows 64bit
Reference Model
Vehicle Accelerated Mode
AVLab Simulation Parallelization
xCU ( X X
SW System X X X X X X
Challenge Heat Map for
MATLAB and Simulink
SWC
Composition
SW
Component
MiL floating ~ MiLfixed  SiL  PiL Virtual o _ TestPlatform
point point Integration HiL XiL TestBed Vehicle
M Platform
Possible with ATLAB
ASIMULINK

Test Front-loadi |




List of Challenges

We will present our current answers to some of following questions/challenges:
How to ensure Traceability to the System-Under-Test?
How to support Data Management for both Embedded Coder and TargetLink?
How to handle Calibration Data for a component and Test Cases?

How to handle simulation data in a lean way to reduce out of memory issues
but still ensure test results consistency?

How to push the limits of full ASW System simulation on MATLAB and Simulink?

How to support component aggregation in MATLAB and Simulink in a semi-
automatic way?

How to ensure consistency between all development artefacts?

How to ensure test continuity between different test platform (example MiL/SiL ->
HiL)? [re-use and Back-to-Back]

Thierry Dalon | Powertrain Controls - PMT | 24 September 2015 | 12



Lean Specification Data management

Test Specification Data are handled in single files.

One directory per Test Case. =0 TCo01
. . -4 TC001.cly
Test Cases directory contains - %) TC001.dem

- TC001_Assert.m

= Specification data (stimuli, calibration file) .58 TC001 Sti.met

= Evaluation data (plot config, assessment script,
reference signals)

Advantages:
@ = Allows direct access to information (example Test Case calibration)

» Straightforward re-use of test cases

» Traceability Test Case Item to test case data (source traces in
Integrity) with suspect/impact analysis
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Lean Modular Simulation Data management

Simulation Data
=  Simulation Data is split from Configuration Data and saved in a separated file

= Simulation Data belonging to a Test Session are packed/ zipped together for test run
consistency

= If the System-Under-Test is unchanged (checksum), Data are merged. Else reset.

I:| ~Component.mat:

D Meta Information
Advantaqes: Session File ~TCxxx.mat:
= Ensure consistency Test Run Data

= Lean memory usage for evaluation
= Only result data from one Test Case is loaded simultaneously.

= Only the necessary signals are loaded. (mat-file API)
= Supports Simulation Parallelization

Thierry Dalon | Powertrain Controls - PMT | 24 September 2015 | 14




® .
Component Aggregation * -

| Project B083229 \

B 5 B083229 Project Interface to build/aggregate components

= [@] . EasMbc

=[O0 Ate . . .

7 01 & heamc = Build/update model (using library or model reference)
AtcNoxMdl

i ) . : )

D M Build data files (flat included or referenced)

~[7] & Doclntfc . .

7 & Doctentia = For TargetLink also .dd files are merged

- | DocTMdI

= . = Build calibration file (flat included or referenced)

[[] & DpfNoxMdl

[[] & DpfTMdl

& O] L Hd

Semi-automatic:
scheduling has to
be finished

manually.
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Traceability & Consistency Challenge

In automotive SPICE 3.0 special focus on traceability and consistency.

Stakeholder
requirements

$YS.2 BP6
S§Y8.2 BPT

Il bidirectional traceability
I consistency

SYS.5BP5 System qualification
q SYS.5 BP6 test specification
AR AEES | 5Y5.5BP5 . | System qualification
W' test results
SYS.3 BP6

SYS.3 BPT
SYS.4BP7 System integration
System architecture SYS.4 BPS test specification
— w i SYS4BP7 System integration
SWE.1BP6 test results

SWE.1BPT

SWE.6 BPS

Software qualification
SWE.1BP6 o SWE.6 BP6 :
SWE.1BP7 Software requil test specification
B ﬁ SWE.G BP5 _ | Software qualification
SWE.2 BPT P test results
SWE.2 BP8 SWES.BPT
A SWE.5 BP8 Software integration
test {
\—I ﬁk SWE.5BP7 . [“software] 3
Test cases
SWE.3.BP5 test results
SWE.3 BP6
SWE.3 BP5 i SWE.4 BP5
SWE.3 BP6 Software detailed SWE.4 BP6 ITI SWEABPS [ | - st result
SWE.3 BP5 design nit tes! nit test results
SWE.3 BP6 |
e Static verification Source: B. Sechser
SWE.4 BPS i http:/ /www.slideshare.net/Polarion Deutsc
hland/automotive-spice-30-was-ndert-sich
To affected work products ﬁ
Change
SUP.10 BP8

Example: Test Report and Test Results shall reference to the revision of the System-
Under-Test.
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Traceability System-Under-Test (SUT)

Challenge:
Assure all test work products are traceable to their tested objects.
“"What was tested?”

Summary of solutions

1. Display revision as Expanded Keywords Properties (Model, ASCII Files) o

Download revisions from Version Management Repository and run test against
downloaded unmodified revisions (redirect path to download location)

3. Tracing revision in working Sandbox/on the fly; marking of weak (=modified) revision
traces

4. Solution 3 + automatic repair of weak revision traces

Thierry Dalon | Powertrain Controls - PMT | 24 September 2015 | 17



Traceability System-Under-Test (Solution 4)

Solution 4: Run against working files and gather on the fly suspect/weak trace information
+ checksum information

Repair Weak revision traces
>e m Repair weak revision traces

o+ §-0

Repair

Revision n+1
Pseudo Checksum#*

Revision n
Pseudo Checksum*

*Pseudo Checksum=Checksum of artefact without revision information

Thierry Dalon | Powertrain Controls - PMT | 24 September 2015 | 18




Artefacts Consistency Check

Goal:

= While looking at a collection of artefacts, be able to check if they are consistent
together.

Problematic examples/pitfalls:

= Are the test artefacts (e.g. Test Report, Test Results) consistent with the data label
definition?

= Was the delivered model tested?
= Is the test configuration in the delivery consistent with the one used for testing?

= Is the documentation up-to-date = consistent with the delivered model revision?
= Is the Test Report consistent with the deliverables?

Thierry Dalon | Powertrain Controls - PMT | 24 September 2015 | 19



Artefacts Consistency Check - tracing

Label Repository

Artefact_in1
3 < - Action Examples:

» » Generate Documentation

= Write Test Report
» Run Test Session
. = ADD Update

Version Management/ » Generate Code
File Repository B .

Action >

Traces are available as text (in file header) and hidden as file properties.
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Artefact Consistency Check/ Matrix - Report

H ©- s ScrCtlr_Artefacts_Consistency_Report_20150511T093907.xIsx - Excel 7 B - 0O X
FILE HOME = INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW

.y

“Dfé- Calibri u A a = S0 Wrap Text General - [;‘4 ;‘d (EED EX B Z::‘?Sum . AY H

e B o+ § %0 5 e s G psee o gy otk 0

Clipboard Font 5 Alignment 5 Number 5 Styles Cells Editing ~

A5 v fr ScrCtlr\mdl_test\ScrCtlr_Test.mdl v
A B c D E F G H I ) [a]

1 | | ] i i | i i ]

2 |Artefacts/Trace {MUTRev  fDataRev ifcalRev i ji i i {ADDContainerVersion; ADDDataType; ADDContainerName;

3

4

5

6

7

8 | References

9|

1 i i i i i i i |

2 Artefacts/Trace {MUTRev fDataRev ifcalRev : j ADDContainerVersion; ADDDataType; ADDContainerName|

3

4

5

6

7

8 References

9




Outlook / Roadmap

2015: Major Milestones:
= Interface to Integrity Test Management
= Review / Consistency Module

Hot Topics: AUTOSAR, MultiCore Support
Continuity towards HiL, Virtual Integration Platform

2016: Continuous Integration (Review)
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Conclusion

AVL Powertrain Controls uses an open standard internal platform to support and improve
its model-based software development process.

It is purely implemented in MATLAB and Simulink and connects many tools together.

It tries to face many challenges for achieving high quality and provide a seamless
toolchain with best practice state-of-the-art solutions to its users.

) [ ProjectB083229 |
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\ AV

Contact:

Thierry Dalon
thierry.dalon@avil.com
+49 941 63089 - 203

THANK YOU




Backup Slides

www.avl.com
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MATLAB/Simulink ADD Interface

Synchronize Tool

. Simulink Model and
One-click ADD Update (ADD to MATLAB: data
synchronization) MATLAB Workspace

are in Sync
ADD2Simulink: Synchronization ADD<-> Simulink

Consistency Check AVLab SyncTool

—— ‘ MATLAD
= SIMULINK

7]

Seamless Integration

[& syncTool - Loaded Container: ObsrBsg =l E ] i
AVlsb  Eport Help - AB
GEVND SIMULINK
lassification e it in in!
d d d d
np: n

Name Classi Typ DataType  Unit ADD SL
| | v| | |
BSOF_NBsgAct fInput Onli float32 1/minil i1 = Consistency Check Report for component ObsrBsg
)
AVL
BSOF_TaBsgAct lnput Online floats2 im L
BSOF. lInput Onii float32 Nm i L
BSOF. linput Onii floats2 Nm 1 L
[BSOF_ lInput Online ffloat32 im i o e 3 o T
BSOF_TqBsgQstatMin lInput Onii float32 Nm i L
0 1 1 [ ]




Data Management - Labels Dictionary

Both TLand SL/EC

] Simulink/
TargetLink  EmbeddedCoder

- Editor - D:\Sandboxes\ARE2043\Controls\Functions\Hmi\DrvrReqFild\mdI\D
File Edit Text Go (Cell Tools Debug Desktop Window Help

.sldd MEA|$R20C (LD Aadf|Bl-E

1 % Created by AVLab ddx2m on 29-Jan-2013 16:2
ZR2014a 2 3 from file: D:\Sandboxes\ARE2043\Controls
3 % Container name: DrvrReqFild
4 3 Contain status: fixed
S % Versi 1.1.0
6 3 File created on 04-Dec-2012 1
7 3 File last modified on 29
8 $ Data Type: software
9 3 Number of Labels: 11
10
Update o
12 s file generated by Simulink.saveVar
13 3 B version: 7.13.0.564 (R2011b)
@Avimpt (RS
, _Data.m 1e
Data.m File (8 o sEng - AViapt.Signals
- 18 - EPAN_NEng.RTWInfo.StorageClass = 'Custom';
@m t 19 - EPAN NEng.RTWInfo.Alias = '';
p 20 - EPAN_NEng.RTWInfo.Alignment = -1;

W rks pacel @ 21 - EPAN_NEng.RTWInfo.CustomStorageClass = 'VAR
FEll= EPAN_NEng.RTWInfo.CustomAttributes.HeaderFil
rEll= EPAN_NEng.RTWInfo.CustomAttributes.Owner = '

- - = EPAN NEng.RIWInfo.CustomAttributes.Definitio
Slm u Iln k M Od eI 25 — EPAN:NEng.RTWInfo.Cuscomm:txibuces.Pexsiscen
26 — EPAN_NEng.Description ne Speed (Combu
. 27 - EPAN_NEng.DataType = 6':
Code Generation EC 28~ EPAN NEng.Min - 0;
29 - EPAN_NEng.Max = 65535;
30 - EPAN_NEng.DocUnits = 'rpm';
mh = EPAN_NEng.Dimensions = 1;
C-code 32 - EPAN_NEng.DimensionsMode =
=El= EPAN_NEng.Complexity = 'real';
S EPAN_NEng.SampleTime = -1;




Calibration Files Handling

= Default Global Calibration File under mdl_test/<compname>.dcm

= Tear-down

] ) ) = [:]TCOOI
= Test Case calibration files: Lo .;11 TCO0L.cly

| TC001 Assert.m
- %7 TC001_Cal.m

- TSH TCO01_Sti.mat
= _full.dcm is rewritten after run for documentation and traceability F““Tcool full.dcm|

= <TCid>_Cal.m (extracted from _Data.m; only .Value)

=> this allows handling of TC calibration variation as Delta in an M-File

Run TC001 (1 of 1)

Q TCO001 calibration file TC001_Cal.m loaded to base workspace.

Q ws2dcm:Workspace was exported to TC001_full dem

" TestCase full dem calibration file "D:MATLAB'MiLExamples'LamSpBas'mdl_test\TC001'TC001_full dem" was written.

" createTestHarness: LamSpBas_miltest. mdl TestHarness was created for Stimuli "TC001_Sti.mat" from model
"“-mdl_test"‘LamSpBas_Test.mdl". - LS_[iaxitsilicitT.lxhea\:d_Map.Value = ...

1
2
3
4
5 ;

% TC001: simulate LamSpBas_miltest - sim time:2.599900e+002s : 11111 0.9502;

g
9
0
1

2 D i P |_test\TCO0B\TC008_Calm [o[®] =

PUBLISH

= [£S_LamCorrnInCatOvrheatd Cur.Value = ...
[-0.5 -0.37548828125 -0.2509765625 -0.12646484375 -0.001953125 0.12255859375 ...
0.2470703125 0.37158203125 0.49609375];

1111 0.9502 0.9004;
1111 0.9004 0.8496;
111 0.9502 0.8496 0.7998;
111 0.9004 0.7998 0.75]:

& TC001: simulation finished!

® Restore default calibrations (teardown) X
F.‘“”E Scanning D: MATLAB'MiLExamples'LamSpBas'md!_test LamSpBas.dcm file... Please wait! E
¥ \mdi test\LamSpBas.dcm was loaded to base workspace. e
*/ mil_run: End
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Lean Simulation Data Handling

\

~Component.mat:
Meta Information

L

Session File ~TCxxX.mat:
q \ Test Run Data

Only result data from one TestCase is loaded simultaneously.
With matfile API, only the necessary signals are loaded.
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Prerequisite: Standard Component Structure

H H odel Browser W["'_ X
Model Template with Operating System '

y Algorithms
- 2 Input

> OpSys
QI Output

Use global Goto blocks

AVLOpSys
> Recurrence 0.01 [1] (Fcn). Sti_10ms
m Enable  Fiyed step size = 0.001

Rising Edge [2] (Fen)

D > i 2 Plant
Angle based 180 [3] (Fen) 0S_segm oo
Functionality
Recurrence 0.01 [4] (Fen) 0S_10ms
| Signal in [2] A
nput Definition Algorithms

Faling Edge [5] (Fen)

i Stimulation
E—P Signal I [5] Recurrence 0.01 [6] (Fcn) Disp_10ms K

AVLOpSys

Ll

[+ | ModeI_templatelOpSys/AVLOpSys‘

Step Size: 0.001
Type Angle/Recurrence Trigger
1| Recurrence v |001 [ Function Call v
2| Rising Edge v | Function Call v
3| Anglebased v 180 | Function Call v P e
4 | Recurrence v 001 | Function Call v
5| FalingEdge v |- | Function Call
6 | Recurrence v [001 | Function Call v

Support Closed-loop Test with
Plant Model

Apply
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File Edit View Simulation Format Tools AVlab Help
NECEIELEEE

4|2 r ufi Normal Y DERS | R

Component Aggregation (Model)

=®

Scheduling is Semi-automatically created at aggregation

Model Browser [ x |

- B SciMdiTest_mitest
-2 Algoritims

3] S oMl T 1

3] initLoggedSignals {

2

2 OpSys i

24 Output .
2] Plant

Control

ContralBlos:

BRI i soms
1

e |

S S XL T Siosc_zoms
1

Ready

‘SMK_RateAdsptn

So_FachnaNe DesptnCamn
so SaMK_RsteDespin

Eran SR _Toms e Sowe_ioms e
SoMK_ConcVolomnaBraUs Se_TiEngshto Se1_Exn
Soik_ Soik_ Sei_RatNoxws S
SoMk ¢ Satik_ Solis_RatiniLos s
Satik_ Satk So_Facinaloagicom  S7-ReeaToNes
s SaMK¢ Sor_RaieNoxCrvn
So1_CtRgnEve C X
SaThAsOnt SatiK_DAgeinToNnaLoa Sl Conayoloniogs: Cempsnent SaMaiPescien
Soi_iExn SoMK_DrtDespinToNhaLos SaMK_ConcVolOMoBIUs
Sol_PExhGasDs SaMK_L SaK_
Sal_PExnGasUs Sol_PExhGasUs Sk SaMK_C
Sc_Rathinal " Sai_Tsaus SaMK. Sak I
Sal_RstNo2ToNoxSals  Sa_Fschh3GssOxdComn SoMB_CtrBro SaMK_ SolK_L
Sol_Ratioxus So.¢ s Satk
Soi_RatOxUs So ¢ Sk X
Soi_TAvg SaC oMk Satik
Sel_Tsals So_FachhéNo3DesptnComm Sar_ConeVolOfNaUs K] SaMK
‘Sor_FacioxOxdCamn So_ConeVelofoxUs Satik_ Satik
o sat Sk s SoK_DrthaNo2AdsptnToNc2
Sor_GainNh3GasToLoa So_FacComRetnFast SaMK_t SaMK_t
T o Mexs Sa_FacComRatnSlow T SaK_L
Sa._ No Sa_f SaK_L 08 SaMK_DrivNexOxdToNo2
- Sa_TcNh2GesToLoa Sar_FacDesptnCorm SaK_L Sk _L
- or_F SaMK_ SaK_
nent Sat - Se_Facina0xdCom SaMK_DtvRenStaToNo S DtRenFasToNo
al Component: SaMgIPreC & s s [

SaK_DtvRcnSIowToNhaLos SaMB_Rathn3Loa

SalK_DrvRetnSlowToNo2

SalMK_ReteNna0xd
SaMK_RateNnaNo3Adsptn
SaMK_RsteNneNo3Desptn

SclK_RateNoxOxd

SoMK_RateRetnFast
Sk RateRetnSlow
SalK_ReteReinst
SoMK_TExhGasBros

Component: SaMlKin

SalK_DtvRGnStaToNo

SoMK_RsteRetnFast
[100%

FixedStepDiscrete

il




Standard Component File Structure

_1LamSpBas
LJ @ doc
"] LamSpBas.fux Teem
.JC,EJ“S"B“ e Configuration e | =
-1 Lamspas.do Management Plan at T Y
L | LamSpBas_Default.dcm Com pon ent Level e ‘
Standard Folders
|_..| D mdl | mdl_test _
] LamSpBas_Data.m -
P . - LamSpBas_Lib.mdl ‘u ét_(Atc
S & e i =
o | LamSpBas.dcm Ao
""" “ LamSpBas_Test.mdl : g;fc
LJ LamSpBas_TestReport.docx B Ha ]
L’J LamSpBas_TestReport_20130528T112144.docx > B Sar
""" G LamSpBas_miltest.mdl

----- @ MXAM_Report_LamSpBas_Test.pdf

GDTCOM CM Plan at Project/ ASW Sys
| , ..... ‘}'_J TCO01.cly Level W|th 3 |eve|S
; _____ | TCO01.dem architecture.
- TC001_Assert.m Level 1= Aggregation Level
St TCO01_Sti.mat

'TC001_m|I_20130514T075933.ascii

=) TC001_mil_20130528T112144 xlsx
Il 53 Tco02
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System-Under-Test Definition

U I\(/;Od?rl- t Test Case Specification files are
naer-ies handled separately and traced
(MUT) via Source Traces.

Calibration

[ File

{@ el e

@AVLmpt temporary file

Split Data Definition from Values

2R
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Traceability System-Under-Test (Solution 1)

Display revision information as Expanded Keywords Properties

% Cop (c) & £ d F bl 2 ) N B - ASCII
on: 1.6 §, S$Date: 2015/07/31 09:30:47GMT+00:00 $ by SAuthor: Dalon, Thierry AVL/DE (DALONT) § Flle
I Model Properties X
ChECk' | Main | Calbacks | History | Description
OUt/ Get Model information ‘
Created by: Last saved by: |$Author: Valero-Bertrand, Diego RGB (VALEROD) § . .
Expand Created on: Last saved on: isL.al-: 2010/12/09 11:47:27MEZ $ Slmu“nk
Rev|5|0n [¥] Read Only Model version: [$Revision: 1.5 § MOdel
Keyword odel isory
Artefact ”/\
Version
Management | ;4 Working 0
Repository

Sandbox
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Traceability System-Under Test (Solution 2)

Solution 2: Download SUT files and run test session against them without modifying local
version in one batch

[
Select SUT Run Test Session
Revisions Download against
(checkpointor SUT Revisions downloaded SUT
manual) (redirectpath)
Get
SUT Download Files

Run Test Session

V Drawbacks:
= Need to download revisions (even if already in Sandbox.)

MATLAB
SIMULINK

» Cumbersome path redirect handling.




Traceability System-Under-Test (Solution 3)

Solution 3: Run against working files and gather on the fly suspect/weak trace information

2.2 Test Environment

Information is necessary to guarantee the reproducibility of test results.

Test evaluation tool

Simulation environment

MKS Revision
Run Mode
ADD

Container

Project
System under Test

MUT

Data File

Calibration File

‘ @ v:fixed (normal) ~

‘ @ ':fixed (normal) v

N/A

N/A

LamSpBas_test.mdl
LamSpBas_Data.m

LamSpBas.decm

AVlab 2.6.0.1
MATLAB/Simulink 8.2 (R2013b)

AVLib

working

MiL fixed

Version N/A
stat, N/A
Data type N/A

1.28 (modified
1.26

15

Advantages:

= No need for download and SUT redirect
= (Can be checked automatically (at review,
checkpoint...)

Drawback: Need to check-in/commit

and re-run test for green reporting

C—e

Check-in
SUT
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Parallel Execution

T L
Allocated memory in children

“ #1 MATLAB instances is freed up
after every run.

Parent
"N VATLAB q 42
Instance Run Test Sess

on CPU-Auslastung Verlauf der CPU-Auslastung

.

Arbeitsspeicher Verwendungsverlauf des physikal. Speichers

N\ U B

Parallel Simulation
Example 3 Children MATLAB Instances

Child
“ MATLAB
Instance
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~Component.mat

(meta

information)

Parent St
MATLAB W Start via API i
Instance MATLARB

Instance

' (result data)
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