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Testwell CTC Qualification Kit
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Conforms to ISO 26262, DO-330, DO-178C, IEC 61508, EN 50128
Based on a qualification model for Testwell CTC++
— Flexible, i.e. fit for many purposes
— Process integration: considers development process
— Minimal effort: integrate existing verification activities
— Extensible: User can add tests and mitigations
Covers:
— Language C,
— Coverage: Statement, conditions, MC/DC,
— report generation: text, xml, html
Developed together with VALIDAS
Q-Kit contains
— User Manual
— Qualification Support Tool
— Test cases for Testwell CTC++
— Test Automation Unit to run tests
— V&V Report
— 8 hours of qualification support from Validas AG
I:rice: please contact us
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Tool Qualification Vérifysoft

TECHNOLOGY

il

» Standards (ISO 26262, IEC 61508, DO 178, EN 50128) require a
safe usage of all SW development tools
Tool Chain

— Tool classification: Determine impact & qualification needs
— Critical tools: Qualification
— Documentation & guidelines

» We consider the following processes
— Tool Chain Analysis: Classification of all tools (TCA)

— Tool Qualification: Qualification of one tool, e.g. by
application of a qualification kit with a
qualification support tool (QST)

— Qualification Kit Creation (TCA)

e Create support for classification
e Create support for qualification

Qualification .

VAN
Y- Kit Creation
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Tool Classification & Qualification vé=ifysore
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DO-278A EN 50128 150 26262

/ ROEES

L4 \~\ - =2 \
v —" 9%
:’,—’ /”f’ \ ,/ \\\\
\/ Va'
VATAY ~
The ventfication objectives of the tool operational vertfication and validation process
Page 6

consist of the detection and reporting of errors that may have been introduced during the
tool development processes.



Qualification by Validation
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Model-Based Tool Qualification  éifysort

Qualification Documents

1. Structure Modeling 1. : )
— Use-Cases, T g‘> Tool
— Relevant tool features, o Impact
— Artifacts O C) ) (@ )
I . d I_ E Tool Tool
2. Analysis Modeling 2. - j‘> Classification Safety
— Potential errors ® o Report o Manual
— Available checks & restrictions S - ) i} )
3. Qualification Modeling 3. :—_) Tool Test JTest
— Qualification cost optimization T; :> Qualification Plan V&V
. : : = Plan
— Qualification planning & a )
— Qualification tests — @
e |dentification 8 Q ) (@ ) aV&V )
e Assignment to — Tool Test
_ Features Qualification Report Report
— Errors f Report
NN 1. Application of Qualification Kit
AN\4

2. + 3. Creation of Qualification Kit Page 8
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Tools & Generated Artifacts Verifysoft

X
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Installation e Verifysote

Welcome to the Graphviz Setup Wizard

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

» Install Graphviz (document generation)
from http://www.graphviz.org

. . Bleython 325 sen [
» Install Python 3.2 or higher (test execution) e ] mmmmmaemoes
from http://www.python.org/download/releases/3.2/ R ——
and add it to your search PATH
Install CTC ot
oo . . windows
Install Qualification Kit |
— Get QKit_Qual-win32.win32.zip | _
— Unpack it, e.g. into C:\Program Files\Validas\QKit
L .. T
@er| . ¥ Computer » System (C:) » Programme » Validas » QK » i _
. Validas a Mame . GroBe Typ
| QKit L .
. _ , configuration Dateicrdner
, configuration _ o
| re
| Jre @ Contains documentation in
; plugins e plugins\QST_ToolModel 1.0.0.201310180835\Files\QKit\Documentation

| workspace )
1 kKB ECLIPSEPRODUCT..

52 KE  Anwendung

T - AN 1KE EKonfigurationsein...

2| V wpo - —
'7' This is the Qualification Support Tool
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Sta rt QST \/erifysoft

TECHNOLOGY

» Details can be found in documentation (QKit User Manual)
» Double click on / V_J Validas Qualification Support Tool.exe

‘;" J Anwendung
f
» Click on Start Qualification
FD Qualification Support Tool l =HE= |ﬁr
Help
] Welcome &3 {5t =g
@ Qualification Documentation ...
@ Start Qualification...
(> (=] E [
L Select Qualification Target Directory
} Select an (empty/non_existent) Select an existing directory or create one using the Browse button
Directory for Qualification, e.g. | = e
C:\Projects\Qualification\
ExampleQualification '
AVAY
(A( Save < Bac Mext = Finish Cancel
/ L




Select Qualification Standard Vérifysoft

Select Standard for Testwell CTC++

There are more safety standards supported for qualification. Please select one

Standard for Qualification

] 15026262
] IECE1508
7] EN50128
DO178C

] DO330 I

Save ‘ | < Back ” Mext » ] Finish Cancel

<
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Select Variant Verifysott

P = —

p =3 Sy

=

Select Variant for Testwell CTC++

There are more variants ready for qualification. Please select one

WYarnant for Qualification

[] HostTest
TargetTest Bitcov
[] TargetTest Hota

Save = Back H Mext » Finish Cancel
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Select Tool

Select Tool for Qualification from Testwell CTC++

There are more tools ready for qualification. Please select at least one from Testwell CTC++

Tool for Qualification

\CTC (Criteria3) |

Use Cases of CTC (Criteria3):

Target with Bitcov

Add Use Caze | | Femove Use Case |

Save | | = Back

| Nea> || Finish

Cancel

VAV AV
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Configure Use Case (Default)

= - - -

= | B i) |

Use Case Definition

Define your Use Case of "CTC" for qualification: Select Features and Mitigations

Use Case Target with Bitcov with 29 Features and 55 Errors: 0 Tested, 55 Mitigated, 0 Untested. Known Bugs: 6/6 mitigated

+ [dentification

Mame Target with Bitcov

+ Features

+ Potential Errors

» Mitigations

m & c1C

[ B Counters (Selection is mitigatable)
B Counter Size 1 Bit (mitigatable)
B Coverage (Selection is mitigatable)
[&] F Condition (mitigatable)
[¥] JH Decision (mitigatable)
[#] E Function (mitigatable)
B MC/DC (mitigatable)
] E Multicendition (mitigatable)
JE Statement (mitigatahble)

JE cto.exe (Selection is mitigatable)
] B CodeExclusion (mitigatable)
B Instrurnentation (Selection is mitigatable)

[ -i d (mitigatable)
] E -if (mitigatahle)
JE i m (mitigatable)

[ ctc2dat.exe (mitigatable)

[ ctc2htmlbat (mitigatable)

[ ctc2static.bat (mitigatable)

[ ctcpost.exe (Selection is mitigatable)
] JE -fc (mitigatable)

] E -fd (mitigatable)

B -ff (mitigatable)

] E -fmecde (mitigatable)

] H -p (mitigatable)

[ B -t (mitigatable)

] E -u (mitigatable)

] E -x (mitigatable)

[#] E FileExclusion (mitigatable)

#i cTC

Ll ol e o R e o e ke ol R o T S

:gﬁ Incomplete Instrurnentation of 7 Operator (mitigated)
:ﬁ Instrumentation enly in Control Structures (mitigated)
ﬁ Mon Compilable Code (mitigated)
:ﬁ Mon Compilable String Code (mitigated)
:g@ Tool Crash of Ctcpost (mitigated)
:gﬁ Uninstrurmented Global Code (mitigated)
:}';i?« Uninstrumented or Men Compiling Code for  (mitigated)
[ Counters (mitigated)
[ Counter Size 1 Bit (mitigated)
JH Coverage (mitigated)

Inferred Feature Error Condition Coverage Too High in Condition (mitigated)
Inferred Feature Error Condition Coverage Too Low in Condition (mitigated)

Inferred Feature Error Decision Coverage Too High in Decision (mitigated)
Inferred Feature Error Decision Coverage Too Low in Decision (mitigated)
Inferred Feature Error Function Coverage Too High in Function (mitigated)
Inferred Feature Error Function Coverage Too Low in Function (mitigated)
Inferred Feature Error MC/DC Coverage Too High in MC/DC (mitigated)

Inferred Feature Error MC/DC Coverage Too Low in MC/DC (mitigated)

Inferred Feature Error MultiCondition Coverage Too High in Multicondition (mitigated)
Inferred Feature Error MultiCondition Coverage Too Low in Multicondition (mitigoted)
Inferred Feature Error Statement Coverage Too High in Statement (mitigated)
Inferred Feature Error Stotement Coverage Too Low in Statement (mitigated)
Inferred Feature Error Wrong Behaviour in Statement (mitigated)

Inferred Feature Error Wrong Behaviour in Condition (mitigated)

Inferred Feature Error Wrong Behaviour in Decision (mitigated)

Inferred Feature Error Wrong Behaviour in MC/DC (mitigoted)
Inferred Feature Error Wrong Behaviour in Multicondition (mitigated)

()

Inferred Feature Error Wrong Behaoviour in Function (mitigated)

m §¢ cTc
[¥] E Safety Guidelines
[ E SG_cte
] E 5G_CodeExclusion
[ H 5G_CounterLocation
[0 H 5G_CoverageView
[¥] & SG_CoverageViewCondition
[¥] E 5G_CoverageViewDecision
[ E SG_CoverageViewFunction
] H 5G_CoverageViewhCDC
[#] E' 5G_FileSelection
[ E 5G_General_Coveragefnalysis
] E 5G_General_KnownBugs
[#] E SG_InstrVerification
] H 5G_ReportUntested
[#] B SG_Report{ML
[#] E SG_StaternentCoverage
[ E SG_ctc2dat
[ ' SG_ctc2html.bat
[ ' 5G_cte_twice
JE 5G_dmp2tat
W &1 Test Bed

[ E Safety Guidelines
[ ' 5G_Test_Compare

13
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Configure Use Case

Use Case has Features

Features have pot. Errors and known bugs

Errors have Mitigations
— Checks ;

— i

Use Case Definition

Define your Use Case of "CTC" for qualification: Select Features and Mitigations

13

— R e St rl Ct I O n S | Use Case Target with Bitcov with 18 Features and 42 Errors: 0 Tested, 40 Mitigated, 2 Untested. Known Bugs: 8/8 mitigated =

Status: Next

disabled, i.e. not

+ Identification

Mame Target with Bitcov

~ Features + Potential Errors - Mitigations
enough i o mirac
O] 5 Counters (Selection is mitigatable) ﬁ Incomplete Instrumentation of 7 Operator (mitigated) B Safety Guidelines =
JH' Counter Size 1 Bit (mitigatable) ﬁ Instrumentation only in Centrol Structures (mitigated) [ & SG_cte

mitigations
selected

<

[C] H Coverage (Selection is mitigatable)
[ E' Condition (mitigatable)
[[] | Decision (mitigatakle)
JH Function (mitigatable)
JH' MC/DC (mitigatable)

ﬁ Men Compilable Code (mitigated)

ﬁ Mon Compilable String Code (mitigated)

% Tool Crash of Ctcpost (mitigated)

:gﬁl Uninstrumented Ancnymous Function in C++ (mitigated)
i} Uninstrumented Global Code (mitigated)

] 8 56_ctc2dat
[¥] B SG_ctc2dat_FileListCheck

[C] | 5G_ctc2dat_SyntaxCheck
O] JE' SG_ctc2dat_Verification
[ & 5G_cte2html.bat

1 [ ' Multicendition (mitigatable) ﬁ Uninstrumented Member Function in C++ {mitigated) [ B 56_ctc_twice

[C] & Statement (mitigatable) % Uninstrumented or Mon Compiling Code for  (mitigated) [ & 5G_ctepost
I [C] E cte.exe (Selection is mitigatable) JE Counters (mitigated) [#] B 56_dmp2tct.bat

[ H CodeFxclusion [mitigatable) JE Counter Size 1 Bit (mitigated) [ & 5G_General | &
{ [[] = Instrurnentation (Selection is mitigatable) JH Coverage (mitigated) [C] | 5G_Counters

[C] & InstrOptions (Selection is mitigatable) JE Function (mitigated) [C] & 5G_CounterSize

| ] 8 -id (mitigatable) H MC/DC (mitigated) [#] | 5G_General_CovAnalysis
L ] E -i f (mitigatable] JE ctc.exe (mitigated) ] & 5G_General_HigherDesCoverage
| [#] & -i m (mitigatahle) JE Instrurnentation (mitigated) ] ' 5G_General_HigherFunctCoverage
1 T ctc2dat.exe (mitigatable) JE ctc2dat.exe (mitigated) W] & SG_General_KnownBugs
[

H' cteZhtmlbat (mitigatable)
[O] JE ctcpost.exe (Selection is mitigatable)
[O] = -fc (mitigatable)
[C] E -fd imitigatable)
[#] = -ff {mitigatable)
Jﬁ' -frnecde (mitigatable)

é Coverage too Low due to cteZdat (mitigated)

i MC/DC Coverage too High due to ctc2dat (mitigated)

é Other Coverage too High due to cte2dat (mitigated)
JE cte2htmlbat (mitigated)

é Coverage too Low from ctcZhtml (mitigated)

é MC/DC Coverage too High from cteZhtrl (mitigated)

] H 5G_General_Other
@ §Y Test Bed

[C] B Safety Guidelines
[[] B 5G_Test_Compare

(| Finish

Cancel




Configure Use Case: Error Mitigation:cz=oc:

» Select Error: available mitigations get highlighted

[ E -p (mitigatable) » JH Coverage (mitigated) ] E 5G_General
[[] E -t (mitigatable) > H ctcexe (mitigated) [[] B SG_Counters
[[] B -u (mitigatable) > H ctc2dat.exe (mitigated) [[] B 5G_CounterSize
-x (mitigatable) s ctc2html bat (mitigated) 5G_General_CovAnalysis
Wp) g g y
Report Exclusion (mitigatable) » ctepost.exe (mitigated) SG_General_HigherDesCoverage
P g P d g9 g9
ctestatic.bat (mitigatable) 4 ctestatic bat 5G_General_HigherFunctCoverage
g g g
dmp2tet. bat (mitigatable) Coverage too Low due to ctestatic (mitigated) 5G_General_KnownBugs
il p g g g g
[ B Languages (Selection is mitigatable) é MC/DC Coverage Too High due to ctostatic (mitigated) [ SG_General_Other
JE' C (mitigatable) f Other Coverage Too High due to ctestatic (mitigated) @ §1 TestBed
| é Wrong Behayinur dus o cteoctatic | JE' Safety Guidelines

4 E dmp2bd.bat (mit The output Source dee Instrumented of ctestatic.bat could [F] B SG_Test_ Compare
have a wroing behavicour
_ This error subsumes the following derived errors:
# MC/DC Covd parsed Invalid File,
f Other Coverd Wrong Result,
4 H Languages Parsed File Wrongly,
s 5 C Empty Syntaxfile,
Transformation Mot Supported,

é Coverage tog |:|. Compare Instrumented and Uninstrumented

» Choose mitigation: mitigated errors get marked as “(mitigated)”

& §% cTC # cTc > @ §f c7C i
[ E' Counters (Selection is mitigatable) :ﬁ Incomplete Instrumentation of 7 Operator (mitigated) a @ §Y TestBed
O] B Coverage (Selection is mitigatable) ’ﬁS Instrumentation cnly in Control Structures (mitigated) 4 [ JE Safety Guidelines
O] & Condition (mitigatable) :X& Mon Compilable Code (mitigated) 4 JH 5G_Test_Compare
[C] & Decision (mitigatable) :ﬁ MNaon Compilable String Code (mitigated) . Compare Instrurnented and Uninstrumented
] & Function (mitigatable) :ﬁ Tool Crash of Ctepost (mitigated) 3
] & MC/DC (mitigatable) :ﬁ Uninstrumented Ancnymous Function in C++ (mitigated)
[ &' Multicendition (mitigatable) :ﬁ Uninstrumented Global Code (mitigated)
[C] & Statement (mitigatable) :ﬁ Uninstrumented Member Function in C++ (mitigated)
[ ' cte.exe (Selection is mitigatable) :ﬁi Uninstrumented or Non Compiling Code for # (mitigated)
¥ B ctc2dat.exe (mitigatable) JE Counters (mitigated)
@] B cte2htmlbat (mitigatable) H Coverage (mitigated) E
O] B ctepost.exe (Selection is mitigatable) JH' cte.exe (mitigated)
JE ctestatic.bat (mitigatable) JE cte2dateexe (mitigated)
W] H dmp2tet.bat (mitigatable) JH cteZhtrnlbat (mitigated)
[ B Languages (Selection is mitigatable) JH ctepostexe (mitigated)
] & C (mitigatable) JE ctestatic.bat (mitigated)
f Coverage too Low due to ctostatic (mitigated) Tl
i MC/DC Coverage Too High due to chestatic (mitigated)
i Other Coverage Too High due to ctestatic (mitigated)
f Wrong Behaviour due to ctestatic (mitigated)
JH drnp2tat.bat (mitigated) il
-A " . "

Currently no tests available Page 19
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Use Case: Known Bug Mitigation “éifzsoce

» Mitigate the Known Bugs
(like potential errors)

» When all untestable potential errors are mitigated,
color changes to /-0 ./ and “Next” Button is enabled

-
Use Case Definition
Define your Use Case of "CTC" for qualification: Select Features and Mitigations
. - . g g &
Use Case Target with Bitcov with 15 Features and 37 Errors: 0 Tested, 37 Mitigated, 0 Untested. Known Bugs: 8/8 mitigated
- Identification
Mame Target with Bitcov
~ Features ~ Potential Errors « Mitigations
§ cTC § cTC 2 @ §Y cTC
[C] &' Counters (Selection is mitigatable) :KS Incomplete Instrumnentation of 7 Operator (mitigated) 4 JE Safety Guidelines
JE Counter Size 1 Bit (mitigatable) :)';'SF Instrumentation only in Control Structures (mitigated) » [0 JE SG_cte
[C] | Coverage (Selection is mitigatable) 3';3 Mon Compilable Cade (mitigated) » [O] J& 5G_ctc2dat i
[C] &' Cendition (mitigatable) :g'sF Mon Compilable String Cede (mitigated) > [0 B SG_ctcZhtml.bat 3
[ &' Decision (mitigatable) :Xﬁ Tool Crash of Ctcpost (mitigated) » [0 JE SG_cte_twice
[C] ' Function {mitigatable) :K'SF Uninstrumented Anenymous Function in C++ {mitigated) » [0 JE SG_ctcpost
JE MC/DC (mitigatable) 3‘;‘5 Uninstrumented Global Code (mitigated) > JE SG_dmp2tet.bat
I [[] &' Multicendition (mitigatable) 3';3 Uninstrumented Member Function in C++ (mitigated) 4 [0 | 56G_General
[C] &' Staternent (mitigatable) :g'sF Uninstrumented or Mon Compiling Cede for * (mitigated) » [0 B SG_Counters
[ JE' ctc.exe (Selection is mitigatable) JE Counters (mitigated) » [0 JH 5G_CounterSize
[[] &' CedeExclusion (mitigatable) JE Coverage (mitigated) a [V] S_G_GeneraI_Cc'.-'.'imaI:.-':i:
[ &' InstrOptions (Selection is mitigatable) JE cte.exe (mitigated) [V Analyze Code Coverage
O] & -i d (mitigatable) JB cte2dat.exe (mitigated) » JE 5G_General_HigherDesCoverage
[ JEF -i f (mitigatable) JEF cte2html bat (mitigated) » [¥] B 5G_General_HigherFunctCoverage
JE -i m (mitigatable) JE ctepost.exe (mitigated) 4 JE' SG_General_KnownBugs
[C] JE' Instrumentation (mitigatable) JE ctestatic.bat (mitigated) [¥]#=) Known Bugs Check
[#] JE ctc2dat.exe (mitigatable) JE dmp2bd.bat (mitigated) a [7] B SG_General_Other
JE cte2htmlbat (mitigatable) JB Languages (mitigated) [7]i8 5G_Gen_OtherCoverage
[C] BT ctcpost.exe (Selection is mitigatable) » #1 TestBed
JE ctestatic.bat (mitigatable)
JE dmp2tet.bat (mitigatable)
[ &' Languages (Selection is mitigatable)
JH C (mitigatable) A
\( ] 10 r
(A -_\ (
A\
( l Save ] ’ < Bacl j[ Mext » ] | Finish l ’ Cancel




Optional: Planning of Roles Verifysoft

» Select roles in the Qualification Project (left side)
» Assign persons names (right sides) by entering their names

Manage Qualification Project
Manage the Qualification Project

Manage Qualification Project

* Qualification Plan

#1 c1C Qualification Role Settings

i Qualification Kit Application Assigned Person: | My Fusi

1} Qualification Expert (Oscar Slotosch)
i Tool User
i} User Safety Expert (My FuSi)
1} Tool Provider (Olavi Poutanen)
I Qualifier Inheritance
1: Organzation Phase
2: Classification and Preparation
@ Tool Classification Report
@ Tool Safety Manual

@ Feature List

@ Tool Definition

@ Maodel Description

@ Qualification Kit The saftey expert ensures that the qualification fit's to the requirements of the user,

@ QKit Manual This is done by selecting / confirming the mitigations for the used tool features and by reviewing the

qualification docurments,

N\
S
N

Page 21
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Optional: Planning of Steps Verifysoft

» Select step in the Qualification Project (left side)
» Assign dates (right sides) by entering their values and roles

= Qualification Plan

*i CTC - Qualification Step Settings
i=, Qualification Kit Application Planned Date: 28 November 2013 V] 28.11.2013| =
# Qualification Expert (Oscar Slotosch) o
'|} Tool User Finished Date: 4 Movernber 2012
it User Safety Expert (My FuSi) Qualification Role: - — 1 Me Di Mi Do Fr Sa
- lif ™| |Fi 1
4 Tool Provider (Olavi Poutanen) Qualifier | Bl % 20 20 31 1 2
ifi 4 5 6 T 8§ 8
! ][.l'ul;llﬂ:r:zatinn Phase - Inheritance 111213 14 15 16
: ? . . Planned Date: Mo inheritance needed 18 19 20 A 22 25
2: Classification and Preparation 5 5 77 29 30
2-1: Ensure Features Completeness of the Model Finished Date: Mo date set in super steps 2 3 4 5 § 7
2-2: Model Use Case [ ] Heute: 28.11.20:
2-3: Select Mitigations Qualification Role: Mo inheritance needed p—
2-4: Generate Preliminary Documents
2-4-1: Generate Classification Report Description
2-4-2: Generate Tool Safety Manual Based on features and mitigations the Q5T tool can generate the documents

2-5: Finalize Tool Classification Report

Steps are hierarchic and
can be planned with
inheritance, i.e. planning
super steps instead of
detailed steps

}‘
DI
<)

N

Page 22
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Optional: Planning Artifacts Véritysoft

TECHNOLOGY

» Select Artifacts in the Qualification Project (left side)
» Assign files (right sides) by entering their paths

+ Qualification Plan

iﬁ CTC Settings
&=/, Qualification Kit Application Path: <Qualification> /Validation/Documentation/ToclDef pdf
]jl Qualification Expert (Oscar Slotosch)
i Tool User

i User Safety Expert (My FuSi)
]jl Toal Provider (Clavi Poutanen)
i Qualifier Inheritance
1: Organzation Phase
2: Classification and Preparation
"\f) Tool Classification Report
'53) Tool Safety Manual
"\f) Feature List
5 Tool Definition
'53) Model Description
"\f) Qualification Kit Defines the version, configuration and option of the tool.
f’) QKit Manual It is contained in the model of the tool model in the following places:

» Note: the planning can also be done as documentation of the project before
extending the Tool Qualification Plan to the Tool Qualification Report

>
b= <
<)

_Q

Page 23
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Optional: QST Summary Vérifysoft

» Shows the status and the generated documents

Qualification Summary for Qualification of CTC

Summarizes the qualification that can be started now by creating the qualification documents of CTC in Target with Bitcov

Target Directory ChProgrammel\Qualification\CTCExample
Mames of Use Cases Target with Bitcov

Murmnber of Features 18

Mumber of selected Checks b

Mumber of selected Restrictions | 2

Mumber of Tests 0
Mame: Path:
: Tool Classification Report Ch\ProgrammetQualification\CTCExample\Validation\Documentation\TCR.docx
Tool Qualification Plan CAProgramme\Qualification\CTCExamplelValidation\Documentation\TQP.docx
Tool Safety Manual ChProgrammeQualification CTCExample\Validation\Documentation\ T5M.docx
Tool Test Plan ChProgrammeiQualification\ CTCExample\Validation\ TestExecution. bt
Toolchain Model ChProgramme\Qualification\CTCExample\ QKit\Meodel\Model.tca
Save | | < Back Mext = Finish l | Cancel

Progress Information

s | Generating images

| L

?rESSi ng Fi n iSh Sta rts gene ratio n Of d Ocu me nts Generating image 17 of 35 [Tool_linker_use_link_linker_a_ErrorView]

A

A
NG
/

Cancel




Generated Documents Verifysott

» Qualification Documents

@-u-?l . v Computer » System (C:) » Projects » Qualification »

- P  cm o —

. BExampleQualification
. QKit
. Validation
. Documentation
. TestRun
. ToolCenfig

» Set the Word variable Client with

-~

Mame

Bl TCR.docx
B TQP.docx
Bl TSM.docx

your company/project name

» Update the document (Strg+a,F9)

TCR.docx Eigenschaften

D |- |

Allgemein | Zusammenfassung I Statistik | Inhalt | Anpassen |

Mame: Client

Ablage -
Abschlussdatum
Abteilung

Anordnung
Aufgezeichnet von
Aufzeichnungsdatum ™

Typ: Text |E|

Lischen

Wert: My Company [ verkniipfung zum Inhalt
Bigenschaften: | pame Wert Typ

Version 0.8 Text
TCA_Mame Tool Chain ... Text
\( TCA Ver... 1.9.1 Text
(. o ( ToolChain  Wind River ... Text
( ( Client <Customer>  Text
A\ ToolProvi... Wind River Text

il

Q’r C:\Program Files\Qualification\ExampleQualification\Validation\TestExecution.txt - Notepad ++ =

(]

Datei Bearbeiten Suchen Ansicht Kodierung Sprachen  Einstellungen  Makro  Ausfiihren  TextFX  Erweiterungen  Fenster 7
s ol @ & D gt x| BREISI1ERE B av gV

[=] TestExecution b l

1

[N I W]
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#
This is a test plan generated from the Tool Chain Analyzer

- CTC

- Host of CTC
#
TS ROOTDIRS
<Testsuite>=C:\Programme\Qualification\ExamplegQualification\gKit\Testsuite
#
TESTRUN ROOTDIR
C:\Programme\Qualification\Examplegualification\Validation\TestRun
#
TESTS
#
# DI RECTORY NUMBER: 1
# DIRECTORY PATH: <Testsuite>\General
#
<Testsuite>\General

#
#
# It covers 1 tool and 1 use case in 1 directories:
#
#

the directory contains thg TESt pla‘n In
e ExampleQualification/

TEST_N'[JMBER: 1 /1 . . .
rest_10: cre.restsuite-ced \@lld@tiON/TestExecutior
TEST NAME: General

TESTED_FEATURE : cto.exe

TESTED_USECASE : Host

TEST DESCRIPTION

Some general test cases

COMMENT: Currently used to test the TAU
END TEST DESCRIPTION

A o e e R o AR o AR AR R S AR S AR A o

e
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Test Selection

» Some features are testable (green)

-

\éri fysoft
TECHNOLOGY

=

Use Case Definition

Define your Use Case of "CTC" for qualification: Select Features and Mitigations

+ Features + Potential Errors = Mitigations
4 W §)cTc 4§ cTC
a [ B Counters (Selection is mitigatable) ﬁ Incomplete Instrumentation of ¥ Operator (mitigated) fety Guidelines
JB Counter Size unsigned long (mitigatable) :ﬁ Instrumentation only in Control Structures {mitigated) S0G_ctc
[[] B Safe Counters (mitigatable) ﬁ Mon Compilable Code (mitigated) H' 56_CodeExclusion
4 B Coverage (Selection is mitigatable) :ﬁ Men Compilable String Code (mitigated) B 56_CounterLocation
i Conditien (mitigatable) ﬁ Teool Crash of Ctcpost (mitigated) [ SG_CoverageView =
[¥] E Decision (mitigatable) :ﬁ Uninstrurnented Global Code (mitigated) [¥] E SG_CoverageViewCondition
B Functicn (mitigatable) ﬁ Uninstrurmented or Mon Cempiling Cede for * (mitigated) B 5G_CoverageViewDecision
¥ B MC/DC (mitigatable) 4 JH Counters (mitigated) [[] B 5G_CoverageViewFunction
] B Multicondition (mitigatable) t T Counter Size unsigned long (mitigated) ] B 5G_CoverageViewMCDC
[] B Statement (testable) t JE Coverage (mitigated) JE 5G_FileSelection
4 |).'Ei' cte.exe (Selection is mitigatable]| 4 ).'Ei' ctc.exe (mitigated) ).'Ei' 5G_General_Coveragehnalysis L
B CodeExclusion (mitigatable) f Coverage too Low (testable) |:|. Analyze Code Coverage
4 [J] i Instrumentation (Selection is mitigatable) | £ Wrong Behaviour (fm=s=t=2! [ 5G_General_KnownBugs
JE -i d (mitigatable) t B CodeExclusion (mit] Default error for wrong output Executable of ctc.exe . Known Bugs Check
H -if (mitigatable) 4 [H Instrumentation (rr Tested by: H' 5G_InstiVerification
).'Ei' -i m (ritigatable) f Inferred Featurd General . Instrumentation Verification
[ cte2htrnlbat (mitigatable) é Instrurmentaticn [ SG_ReportUntested
4 JE' ctcpost.exe (Selection is mitigatable) f Inferred Feature Error Wrong Behaviour in cic.exe (mitigated) JE' 5G_ReportXML
B -fc (mitigatable) f Wraong Instrurnentation (mitigated) JE' SG_SafeCounters
] B -fd (mitigatable) = E -id (mitigated) B 5G_StatementCoverage
] T -ff (mitigatable) a [ -if (mitigated) 5G_ctc2Zhtml.bat
W -frecde (mitigatable Inferred Feature Error Coverage too Low n cic.exs [mitigated) _ctc_twice
Fl frede (mitigatable) Inf [ F Error C g Low i ‘mitigated) 5G [
H -p (mitigatable) f Function Coverage toe High (mitigated) . Execute Code Twice (With/Without Inst
-t (mitigatable unction Instrumentation not Woerking (rmitigated e
(mitigatable) F onl . Working (mitigated) r
W -u tmitigatakle Inferred Feature Error instrumentation tion Not Working n Instrumentation [mid f uidelines
7 (mitigatable) - - o ion Option Not Warking in | e ety Guideli
[FFl PR ae Fimibicomdalal =l £ Jfmiemd Cmmdiviom Covmie Wiemmm Dmdnmiciom e i mdie mvom Fmnibio mdm ] Cfl Terd T rvmem—ae~ i
4 1 b
\ —
Save ] ’ < Back ” Mext » ] | Finish | ’ Cancel

L_V—




Test Execution: Configuration Verifysoft

» Test Execution Directory: ExampleQualification/Validation/TestRun
contains the test script runTest.bat

@'L-"‘?| « System (C:) » Programme » Qualification » Kit » Validation » TestRun »

-

Kit T MName Typ Grofe
QKit .
TestData Dateicrdner
Walidation ] .
_ h| runTests.bat Nindows-Batchdatei 2 KB
Documentation
TestRun
ToolConfig

» Edit the java path inside runTest.bat to a java runtime environment (jre),
e.g. the one delivered with the QST tool

[ *C:\Program Files\Qualification\Kit\Validation\TestRun\runTests.bat - Notepad++ I._':'

Datei Bearbeiten Suchen Ansicht Kodierung  Sprachen  Einstellungen  Makro  Auwsfihren TedFX  Erweiterungen  Fenster 7
cHEHB 8l dhD|oe| i % s|BE|= -J|' | av &g

B TestBecutionbd | = runTests bat l

1 [Eecho off

2 REM

EEM This is the main script to run the tests

REM

REEM first configure it by setting the path wvariables
EEM then start it such that creates a logfile, e.g.

This is the command to
Execution.txt ..\ToolConfigitool config.py start the test execution

REM

- P —

8 EEM .“run
REM
10 REM
11 REM
12 REM
13 REM usuall
g REM

£ SET
16 SET
17 SET
18 SET _
1% SET CONFIG FILE=

Fi TAT\Ir TAIT;
ZWOEATY, ZWIntra Page 28




Test Execution: Run Tests Verifysoft

» Open a command shell and change into the TestRun directory by
cd %QST_QUALIFICATION_TARGET%\Validation\TestRun

Programme (1)
= L [Please note that the setting of the\
m cmd.exe QST_QUALIFICATION_TARGET

directory does not impact the

BN Administrater: Eingabeaufforderung |_':' Windows explorer settings, hence

restart it or start the command
C:\Users'\slotosch> cd %QST_QUALIFICATION_TARGET¥®'Validation\TestRun scripts (e.g. for coverage

C:“\Programme‘Qualification\ExampleQualificationiVvalidation'\TestRun: measurement) from the console
L J

p Start the tests by
\runTests.bat ..\TestExecution.txt ..\ToolConfig\tool_config.py

E=E——

BN Administrator CAWINDOWS\systerm32\cmd.exe

..\ToolConfig\tool_config.py

C:\Projects\Qualification‘\ExampleQualification‘\validation\TestRun=.\runTests.bat ..\TestExecution.txt




Test Execution: Progress Verifysoft

» Console shows progress of test execution:
— Date, times, TAU version, results,...

c:\Programme‘\Qualification\ExampleQualification\Validation\TestRun>.\runTests.bat ..\TestExecution.txt ..\ToolConfig)
tool_config.py

[INTERTAU_VERSION]=[Version 1.13, $Rev: 3430 §]

[INTRATAU_VERSION]=[Version 0.1, $Rev: 554 §]

[TAU_VERSION]=[0.1]

starting tests

09.02.2014

19:45

configuration

[QUALTFICATION_DIR]=[c:\Programme‘Qualification\ExampleQualification‘\validation\TestRun'..%..]
[JAVA_HOME]=[C:\Program Files‘Java\jre7]

[ PYTHONPATH]=[c:\Programme‘\Qualification\ExampleQualification\validation\TestRun'. ... \QKit\TAU\InterTAU;C:\Programme
“WQualification'\ExampleQualification\Validation\TestRun'..\. . \QKit\TAU\IntraTAU;c:\Programme\Qualification\ExampleQual

ification‘\Validation\ToolConfig\]

TEST_PLAN]=[c:\Programme‘\Qualification\ExampleQualification‘\Vvalidation\TestExecution.txt]

CONFIG_FILE]=[c:"Programme‘Qualification\ExampleQualificationiVvalidation\ToolConfig\tool_config.py]

[To MNamF1=TcTc]

crefExecuting job command: "c:\Programme\Qualification\ExampleQualification‘\Validation\TestRun'. .. . \QKit\TAU\IntraTAU"\t

crefrexpand.bat model.c > test.c

TMPESTDOUT: STDOUT: b'°

STDERR: STDERR: None

Executing job command: ctc -1 m gcc test.c -I "c:\Programme‘\Qualification\ExampleQualification‘Vvalidation\TestRun'.."
S TATAUNIntraTAU" "c:\Programme‘Qualification\ExampleQualification\Vvalidation\TestRun'. . . \QKIit\TAU\IntraTAU"\tr

acer.c -o test.exe

STDOUT: STDOUT: b''

STDERER: STDERR: Mone

Executing job command: test.exe > test.out

STDOUT: STDOUT: b''

STDERR: STDERR: MNone

Executing job command: ctcpost MON.sym MON.dat -p profile.txt

STDOUT: STDOUT: b''

STDERR: STDERR: MNone

[SUCCESS] : testDiffOutFiles

[FAILURE]: testDiffReportFiles: False is not true : Generated and reference coverage files differ.

m

FINISHED TEST RUNM
Stop Time = [2014-02-09 19:45:18.741000]
Duration = [0:00:02.335000]



Test Output: Logfile and Report

» Created in TestRun directory:

— runTests.log: Logfile

— TestReport/junit-noframes.html

. General

. TestData

. TestReport
5| runTests.bat
2| runTests.log

 runTests.py

i~
"I
<)
N

09.02.2014 19:45
09.02.2014 19:45

N0 N7 314 10.45

Dateiordner

Dateiordner

Mot el o

\érifysoft
TECHNOLOGY

Build-Folder (after test execution):

= | B |-
] /
= | . =« Qualification » ExampleCQualification » Validation » TestRun » General » - |+ General durchsuchen ,,.DI
&) P ?
Organisieren = In Biblicthek aufnehmen « Freigeben far « Brennen Meuer Ordner =« [ "E"
. BxampleQualification *  Mame Anderungsdatum Typ
. QK e e :
D . __pycache__ 09.02.2014 19:45 Dateiordner
. Validation
- _ || expected_profile-id bt 09.02.2014 18:55 TXT-Datei
. Documentation
- || expected_profile-if .t 09.02.2014 18:55 TXT-Datei
. TestRun
= I || expected_profile-im.txt 09.02.2014 18:55 TXT-Datei
. Genera
— || expected_trace.txt 09.02.2014 18:55 TKT-Datei
, lestllata
- |=| model.c 09.02.2014 18:55 C-Datei
, lestheport
FI_ |=| MOM.dat 09.02.2014 19:45 DAT-Datei
. ToolConfig e :
|| MOM.sym 09.02.2014 19:45 5¥M-Datei
& profile.bd 09.02.2014 19:45 TXT-Datei
runTst.bat: Script for re- | readme.txt 09.02.2014 18:55 TKT-Date
execution of this single test @5 runTst.bat 09.02.2014 19:45 Windows-Batchda...
|=| test.c 09.02.2014 19:45 C-Datei
| " | test.exe 09.02.2014 19:45 Anwendung
|| test.o 09.02.2014 19:45 O-Datei
= test.out 09.02.2014 19:45 OUT-Datei
™ tool_config.py 09.02.2014 19:45 Python File
|| tracer.o 09.02.2014 19:45 O-Datei
™ Tst.py 09.02.2014 18:55 Python File




Test Report: Overview Verifysoft
] Unit Test Results Lt e, e B e

file:///C:/Program Files/Qualification/ExampleQualification/Validation/TestRun/TestReport/junit-noframes. html - E"}'Ef-f-::":' Pl ¥+ #

Unit Test Results

Designed for use with JUnit and Ant.

Tool: CTC

TAU Version: 0.1

QLIE||I1:IEE|1IIIEII'I c:\Programme\Qualification\ExampleQualification’Wvalidation TestRun'..\..

directory:

Java home: C:\Program Files\Java'jre7

Bvth th c:\Programme‘\Qualification\ExampleQualification\Validation\TestRun\..\. AQKItTAUN I nterTAL; ¢ \ProgrammeQualification\Example Qualification\Walidation\ TestRun
ythonpatn: eI TAN I NtraTAU ;o\ ProgrammeQualification\ExampleQualification'Walidation Tool Configh,

Test plan: co\ProgrammelQualification\ExampleQualification\Walidation\TestExecution.txt

Zonfig file: c:\Programme\Qualification’\ExampleQualification’Validation ToolConfig\tool_config.py

U=zer: clotosch

Cate: Sun Feb 09 19:45:20 CET 2014

Summary

Tests Failures Errors Success rate Time
2 1 0 50.00% 2,274

Mote: failures are anticipated and checked for with assertions while errors are unanticipated.

Package

HName Tests Errors Failures Skipped[0/1] Time(s)
General 2 i) 1 0 2.274
Back to top

TestCase General

MName Status Type Time(s)
testDiffOutFiles Success 0.001
testDiffReportFiles Failure N/A 0.002

Falce ic not trne @ Generated and refersnce comrage filec differ.

File "C:\Pythor32'libYorittesthcase pyy", line 370, ir _exe:':l.:eTe::F‘a.::

fanction ()

File "C:‘\Programme'\ChalificationiExamplefmalificaticeniValidationTestBon\Gereral\Tst. py", line 40, in testDiffleportFiles

salf accartTroe (boollk, 'Generated and refersnce coverage filec differ.')

File "C:\Pythor32ilibhonittesthcase py", lire 506, in accsertTene

raise self.failnreException (msg) A 32

Froperties =



Test Logfile: TestRun/runTests.log V¢ isore

» Contains test results and commands to reproduce test

STARTED TEST RUN
Start Time = [2014-02-09 19:45:16.406000]

Configuration:

TAU Version: Version 1.13, SRev: 3430 &

QUALIFICATION DIR: c:\Programme\Qualification\ExampleQualification\Validation\TestRun\..\..

JAVA HOME: C:\Program Files\Java\jre7

PYTHONPATH: c:\Programme\Qualification\ExampleQualification\Validation\TestRun\..\..\QK1t\TAU\InterTAU;C:\Prc
TEST PLAN: c:\Programme\Qualification\ExampleQualification\Validation\TestExecution.txt

CONFIG FILE: c:\Programme\Qualification\ExampleQualification\Validation\ToolConfig\tool config.py

Parsing the test plan: c:\Programme\Qualification\ExampleQualification\Validation\TestExecution.txt...
Finished parsing the test plan successfully.

Removing .xml files from TestData...

Collecting all test files from C:\Programme\Qualification\ExampleQualification\QKit\Testsuite\General
Adding test file C:\Programme‘\Qualification\ExampleQualification\QKit\Testsuite\General\Tst.py

TESTSUITE DIR: C:\Programme\Qualification\ExampleQualification\QKit\Testsuite
TESTRUN DIR: C:\Programme\Qualification\ExampleQualification\Validation\TestRun

Deleting preexisting test run folder C:\Programme‘\Qualification\ExampleQualification\vValidation\TestRun\Gene1:
Copying test files from : C:\Programme\Qualification\ExampleQualification\QKit\Testsuite\General to test folc
Creating file C:\Programme\Qualification\ExampleQualification\Validation\TestRun\General\runTst.bat

Loaded 2 tests from C:\Programme\Qualification\ExampleQualification\Validation\TestRun\General\Tst.py
FRunning test package: General.Tst

Executing job command: "c:\Programme\Qualification\ExampleQualification\Validation\TestRun\..\..\QK1t\TAU\Int
( \STDOUT: STDOUT: b''
“STDERER: STDEERER: None
‘Executing job command: ctc -1 m gcc test.c -I "c:\Programme\Qualification\ExampleQualification\Validation\Tes
STDOUT: STDOUT: b'?



Test Analysis: One Test Failed Vérifysoft

» Logfile message explains

Executing job command: "c:\Programme\Qualification\ExampleQualification\Validation\TestRun\..\..\QKi
STDOUT: STDOUT: b'"

STDERR: STDEERR: None

Executing job command: ctc -1 m gcc test.c -I "c:\Programme\Qualification\ExampleQualification\Valic
STDOUT: STDOUT: b''

STDERE: STDERE: None

Executing job command: test.exe > test.out

STDOUT: STDOUT: b'?!

STDERR: STDEER: None

Executing job command: ctcpost MON.sym MON.dat -p profile.txt

STDOUT: STDOUT: b'"

STDERR: STDEERER: None

[SUCCESS]: testDiffoOutFiles

[FAILURE] : testDiffReportFiles: False 1s not true : Generated and reference coverage files differ.

» From Tst.py:
def testDiffReportFiles(self):

boolOk=checkutils.diff (strFilel=T Test.here+r'\profile.tzt',

strF1le2=T Test.here+r'\expected profile-im.txt')
self.assertTrue (boolOk, 'Generated and reference coverage files differ.')
AVAV
(A ( Page 34
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Reports are Different

profile.tt <-> expected_profile-im.tit - KDiff3 - ——

\/erifysoft
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P L=

"
| —

E]- |

Datei  Bearbeiten Ordner Mavigation Mergleichsansicht  Zusammenfdhren  Eenster  Einstellungen  Hilfe

S EH&mM==a2v23I 2 Fascy[ 0=

I8 C:\Program Files\Qualification\ExampleQualification\Validation{TestRun\General \profile, txt

Fl T

Anzahl der verbleibenden ungelgsten Konflikte: 7 (0 davon Leerraumn-Konflikte)

Oberste Zeile 1 Kodierung: System Zeilenende-Kodierung: DOS
o o ok o ok o o o o o o o o o o o ol o o ol o ol o ol o ol ol ol ol ol o ol o ol o ol ol o ol o ol o ol ol oy ol ol ol ol o o ol o ol ol o ol ol ol ol ol o ol o ol ol o o ol o ol o o ol o
* CTC4++, Test Coverage Amalyzer for C/C+4, Versiomn 7.1.1 ®
" =
® EXECUTICH F
"
= Copyright (e} 19 1
R R o R o R R o o o o o o R o o R o R R R R R R o R o R R o o o R R leferent dates
License_noti
Symbol_file (=) _us b_05
Data file(s) eb 09
Listing produced at Sun Feb 09 20:00:27 2014
Coverage view A= instrumented
MCHITCRED SCURCE FILE test.c . 5
INSTRUMENTATION MoDE : multicondid  Different number of executions
HITS/TRUE FALSE LINE DESC

a 2 FUNCTICN main()
4 o - & if (tx2 (&6, 2 , 1)
4 o - 7 if (ex2 (7T ., 4, 0 ) Il (tx2 (7T, 5, 1) || txr2 |
0 - 7 12T 0 (_ 11 )
4 7 20 F I AT 1L )
0 - 7 I: F Il (F Il T)
o - 7 4: F |l (F || F)
16 o - 8 for (;i < tr2 (8 , 8, 5 ):)
4 12 10 if (L == tr2 ( 10 , 10 , 3 ))
4 10 break
13 gelse
14 L:
. 4 1a return 1
17
#==TER 60 % ([ 9/ 15) of FUNCTICH main/{)
94 ¥ ( 16/ 17) s=statement
#*#*TER &0 % { 9/ 15) of S0URCE FILE test.c
294 ¥ ( 16/ 17) statemsnt
MONITCRED SOURCE FILE
INSTRUMENTATICH MCDE
HITS/TRUE FALSE LINE DESCRIPTICH

B: C:\Program Files\Qualification\ExampleQualification\Validation{TestRun\General\expected_profile-im. bt
Oberste Zeile 1 Kodierung: System ZeilenendeKodierung: DOS

R R R R N R R R A R A A R R AN A R R R A R A R R R R A A R R R R R R AR R AR R AR AR R AR AR R AR R R

= CTC++, Test Coverage Analyzer for C/C++, Version 7.1.1 =
= -
® EXECUTICH PROFILE LISTIHNHG #
" L4
= Copyright (c) 1983-2013 Testwell Oy =

R R R R R R R R R R R R RERREEER

Symbol_file (s)_used___:_host-im.sym_ (Tus_Jan_2Z1_08:50:45_2014)
Data_file(s) _used_____:_host—-im.dat_ (Tue_Jan_21_08:55:51_2014)
Listing_produced_at Tue_Jan_21_095:01:23 20143

Coverage wview

MONITORED SCURCE FILE
INSTEUMENTATICN MCDE

A=z instrumented

test.c
multicondition

HITS/TRUE FALSE LINE DESCRIPTICH
1 2 FUONCTIOCHN main()
1 0o - & if (cr2 (6, 2 , 1))
1 o - 7 if (cx2 (7 , &2 , O ) Il (€2 (7 , 5 , 1 %) || tx2
0 - T 1: T 0 1)
|| 1 7 2: F Il (T 11 )
0 - 7 3: F |l (F 1l T)
o - 7 4: F || (F || F)
o3 o - 8 for (;i < tr2 (8 , 8 , 5 )2}
il _3 10 if (i == tr2 {10 , 10, 3 ))
1 10 break
13 gel=e
14 L:
. 1 1a return 1
17
#**TER 60 % ( 9/ 15) of FUNCTICN main()
94 ¥ ( 1&/ 17) s=statement
***TER &0 % | 8/ 15) of S0OURCE FILE test.c
94 ¥ ( 16/ 17) statemsnt

More Information
(different report options?)

™

m
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Trac & Wiki System

https://opentrac.teststatt.de/tracs/verifysoft/wiki
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Documentation

vV VvV VvV Vv

Available Reports
Report Title
{17% Active Tickets
{27} Active Tickets by Version
{37} Active Tickets by Milestone
{47% Accepted, Active Tickets by Owner
{57} Accepted, Active Tickets by Owner (Full Description)
{67} All Tickets By Milestone (Including closed)
{77 My Tickets
{87% Active Tickets, Mine first

» Q-Kit users get access to it

<3

Download of Releases & Nightly Builds
Issue Reporting &Tracking (of the Q-Kit, not CTC)

@ Verifysoft - Mozilla Firefox

T ——

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe
‘{}‘u‘erifysnﬂ | + | -

Bv Googles P ¥+ H

6 B https://opentrac.teststatt.de/tracs/verifysoft/wiki '] C

Trac

Search

About Trac

logged in as slotosch@validas.de Logout  Preferences  Help/Guide

¥ - - ¥
T e |

WikiStart

Mew Ticket |r Search |r|
Start Page Index  History |

Roadmap |r Browse Source |r View Tickets |r

=t maditiad B waakc S0

Welcome to the Trac of the Verifysoft Testwell CTC++ Qualification Kit

The CTC++ Qualification Kit is available here. This trac system is used as development tool for
exchanging data and tracking tasks and findings. Please help us to improve the quality by submitting
findings and proposals for improvement.

Starting Points

ed o WeEeKsS

Documentation (see DocumentationPage)

QKit (see KitDownload)

Development {see DevelopmentProcess)

Tickets (see Crhttps://opentrac.teststatt.de/tracs/verfysoft/report)

Editthis page Attach file Rename page Delete this version Delete page
pag pag pag
Download in other formats:
Flain Text I
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