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Eclipse Roadmap to Tool Qualification

wiki.eclipse.org/Auto IWG WP5

1. Goals: satisfy DO-330 (TQL 1-5)

2. Concept: model-based tool qualification “

3. EMF Tool Qualification Model (TQL 1-5) S
& implement w—

with an Eclipse Project: QPP
(Qualifiable Plugin Projects)

5. Qualify (selected) plugins

Goals, Qualification Demonstrate Qualify
Requirements Model (EMF) & Implement Plugins with
& Concept for TQL 1-5 QPP QPP
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http://wiki.eclipse.org/Auto_IWG_WP5

Tool Qualification Model for Eclipse

4
» Currently Eclipse does not support qualification
» Extended meta-model (and documentation)
covers 100% (~ 450 Requirements) of DO-330
Current Metamodel New Extended Metamodel

Operational - _ -
Requirement e - nghﬂ-
(Use Cases) | L = ) cation

equirements .

Eclipse Project: Test

Qualifiable Plugin
Projects (QPP)

Architecture

Integration

How-To Qualify Tools Requirements-Specificatio
according DO-330 Design-Specification

Tool Development Plan Test-Specification

Tool Verification Plan Tool Analysis (TCL/PSAC)
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QPP Architecture
SW Developer / User

Quallflcatlon Model

Interface / API
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4
I | ]
l WPO: Project Management I
: _ WP1 Proccess & Infrastructure _ I
I _ WP2: Archltec_ture . I
I 3.1: CM . !
| 3.2: IDE WP3: Implementation Connections . |
I 3.3: Bugs (Phase 1) - WP3: Phase 2 I
| 3.4: Test - !
| | 3.5: Review - |
l n I n | I
: WP4: Implementation Core & API ] :
| n I n I - i
: WP5: Documentation Generators :
I . I - I . I
: E 6.1 Automotive, ] |
I = 6.2 Avionics | WP 6: Validation / Case Studies WP6: Re-Validation ﬁ'{iur
| . 6.3 Eclipse l
l . . . . .
| WP 7: Standard Compliance ITime

1. Year
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Roadmap Vision 2012

» Highway for TQL-1 with 5 lines 2
» High invest for Eclipse tooling and research?

» Do we need big highways to get to nice places? |

Still a future option for
those requiring a highway
(and still in business
discussions)
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Tool Classification & Qualification %

Standard?

DO-17/8C |IEC 61508
DO-278A EN 50128 150 26262

/ ROEES

=227
- \—‘f ’
- U4 -
-~ "”‘:\’ S ‘\
P -7 ““\ VLS

”‘,— P4 ”¢ p \\ 1

- - 74 ~

PIU Val

The ventfication objectives of the tool operational vertfication and validation process
consist of the detection and reporting of errors that may have been introduced during the
tool development processes.



Standard Needs Y 4

» Eclipse highway satisfies relevant standards
» Itincludes

qcHpse TR

— DO-330 compliance { - &=

— Potential tool error analysis & detection
— Validation

» TAQL 1is only needed in avionics
for constructive tools without output
verification i

TQL 2-4 is cheaper \ \® i D

For TQL 5 Validas has tool support : R 9 b
— No need to invest in infrastructure a, /\ F‘]I‘HI‘“I
— Pay only per creation of qualification kit

We can start with Validas tools (TQL-5) and

build the Eclipse highway (TQL-1) line by line when needed

IEC 61508
EN 50128
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Minimizing Tool Qualification Needs

Validas AG

TCA =7

Risks
Tool Errors)

No N\ode\

Errors

projecto
No Input Data / Models
Critical
Errors
No All Inputs Combinations
l:;r:atr:tl)tlle Relevant Input Combinations

Errors _ANall Inputs Values

elevant Input Values = £

Relevant Features All Features
Tool Features

SN\
"l
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Model Projection

<X
>

» “Model Projection” shows the content of all selected (and contained)
elements

Modeling Tool Projection View

—_—
= Validas Tool Chain Analyzer 1.8.2 D [r=| (B S
.
File Edit Tools Window Help
4 QKiProcess.tca 57 O | . Projection &3 = = O
|._|i-| Resource Set Projected element: G ToolChain
@ file:/C:/Users/slotosch/Desktop/QKiProcess.tca
=sa |00l Chain ToolMame (TCL1) Projection: Proiected
Ay i — . rojecte
*ﬂ Tool AnyTool (TCLL) 4 G Projection of ToolChain : ToclMame (46 ) J
i=| Qualification Project Qualification Kit Application . H 1 Packages of ToolChain : ToolName (46 ) element(s)
@ Use Case AnyTool:Example UseCase (TCL1) 4 F3 7 Classes of ToolChain : ToolName (46 )
% Feature AnyTookF1 . B Feature (1)
8 Tool Qualification Kit 5 QualificationProject ( 2
ToolQuaication it r <t (2) i Classes
= Qualification Project Qualification Kit Construction . B QualificationRole (6 )
fi' QLIE'?'F?CE'I:?DH Fole Beta .UIS-EFI . E Qualificatinnﬂtep{ﬂ]
i Qualification Role Qualification Expert . H Tool(2)
1 Qualification Role Safety Expert . H ToolChain (1)
1 Qualification Role Tool Developer . H UseCase (1)
i Qualification Role Tool Tester
i Qualification Role Tool User
Qualification Step 1 : Process Model
Qualification Step 2 : Analysis Model
Qualification Step 3 : Test Model
) Qualification Step 4 : Test Autornation Unit
Validas AG Qualification Step 5 : Qualification Kit Page 13
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Example Projection

N

Artifact 1: Executable Artifact 2: Test Report

- Properties &2

Properky Yalue Property Yalue
Marmne '= Executable Marme '= Test Report Projected element: My prtiface
Description 1= Descripkion 1=
Format 1= Format = Projection:
Created By U7 Use Case Target Compile Zreated By JE' Feature Modeling Tool: Test | == metamodel.de.validas.isn26262. toalchainanalyzer  Artifack
Used By = Use Case Debugger:Flast Used By —I- 8 Propetties of selected metarmadel.de, validas.iso26262, box
Modified By Modified By S o 3 Deackivated
I= A I= A S 8 Values
QCourrences OCCurrences
Is Assurmpion Lk False Is Assumption Lk brue =) 3 false
Long Descripkion = Long Description = Artifact : Executable
Created By Tool Created By Tool Artifact : Test Report
Used By Tool Used By Tool Artifact @ Tesk Skimuli
Madified By Tool Modified By Tool =/ = 31 IsAssumption
Deactivated i False Deackivated % False = # Walues
ArtiFact Atkributes Artifact Attribukes =i 2 False
Yariank Wariank Artifack ; Executable
Comment = Carnrnent = Artifact : Test Stimuli
Is Part OF Product L brue Is Part OF Product L true = 1 true
Ib = I = Arkifact | Tesk Report:
Internal Reference 1= Internal Reference 1= S = 3 sPartOfProduct
- values
= @' 21 krue
Projection: Artifact : Executable
Arkifact : Test Report
—I-i) 1 : False
Artifack 1 Test Skirnuli
-2 3 Name
= 3 Reference ToolChain to ToolChain
= 2 Reference UsedBy to Feature
= 2 Reference UsedBy to UseCase
-0 10 ID
Validas AG = 1 : Reference CreatedBy to Feature
= 1 : Reference CreatedBy to UseCase

T Properties ©72

__A_rtifac} 3: Test Stimuli

-+ Projection &%



Model Projector for Input Data

Can be used for every EMF modeling tool

Has difference view

Allows filtering

Allows properties & combinations

Works also for big models (AUTOSAR) models

vV vV v v V9

Difference View

+- @} 1 Packages of 3 elements { 33
= 1 Classes of 3 elements { 3 )
=B artifact {3

=8 7 Properties of Arkifact | 34@ Mixed Class
+

3 Deackivated (30

= IsAssurnphion {3 ) @ Covered Property
= IsPartQfFProduck | 3 )

= Mame (3

=-- @& 3 values of Mame of Artifack {3 }é Mixed Property

Uncovered Value =gp- o @& a1 (1)

o @ 22 (1) < Covered Value
= i) ArtifactMame 1)

Unused Valug =g & @ c-Code(1)

(in Reference) 4 3 Reference ToolZhain ko ToolChain | 1)

4 3 Reference UsedBy to Feature (1)
4 3 Reference UsedBy to UseZase( 1)

Il

Validas AG
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Example: AUTOSAR Overview O

Validas AG

<X

4 G Projection of AUTOSARImpl (164731 )
. H} 49 Packages of AUTOSARImpl (164731 )
4 H# 129 Classes of AUTOSARImpl (164731 )

. H ARPackage (1662 )
. H AUTOSAR (1)
. H AdminData (28 )

\ E AliasMamehssignment ( 5514 )

. H AliasMameSet (1)
. H Annctation (6]

. B AnylnstanceRef {2817 )

[

H ApplicationArrayDataType (94 )

a4 f 17 Properties of ApplicationArrayDataType (94 )
- =3 Containment desc to MultiLanguageOverviewParagraph (1)

4 o Containment element to ApplicationArrayElement (94 )
4 G Projection of 94 elements ( 188 )
- H# 2 Packages of 94 elements (188 )
4 3§ 2 Classes of W elements (188 )
a4 H ApplicationArrayElement (94 )
4 F# 17 Properties of ApplicationArrayElement (94 )

k]

-

k]

[

«. 0 0O0O0OCOT OO O

0

Centainment maxMumberOfElements to PositivelntegerValueVariationPoint {94 )
Reference applicationfArrayDataType to ApplicationArrayDataType (94 )
Reference gElementType to ApplicationPrimitiveDataType (22 )
Reference gElementType to ApplicationRecordDataType (33 )
Reference type to ApplicationPrimitiveDataType [ 22 )
Reference type to ApplicationRecordDataType (33 )
arraysizeSemantics (94 ]
category (94 )
B} 2 Values of category of ApplicationArrayElement (94 )
4 @) ARRAY (1)
ApplicationArrayElement : CcBxdtData_elernents
. @) TYPE_REFEREMCE (93]
checksum {94 ]
gCategory (94 ) Page 16
gChecksum (94 )



Content

» Eclipse Tool Qualification Roadmap 2012
» Tool Qualification By Need

— Standard Needs

— Tool Qualification Needs

— Qualification Tools

» Summary

Validas AG

N
"l

Page 17



Tester

J] QT

QST TAU:

Tool Test

Qualification

Chain TOOI e o Automation

Analyzer (| nodel bl

Configured
Tool Model

Test
Report



Qualification Support Tool

Helps select tool features (2) & ve

Supports qualification planning (5

VvV vV VvV VvV v v V9

Guides you through the qualification process
Select standards and variants of the tools (1)

Shows mitigations for known & potential errors (4)

Generates validation test list for TAU

Generates documents based on selections (6)
= ] R y—

\VAV

)\

AY

Use Case Definition

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

Use Case Example Use Case of Linker with 2 Features and 8 Errors: 4 Tested, 4 Mitigated, 0 Untested

 Identification

Mame Example Use Case of Linker

r = -
= =
Select Standard for | Select Variant for CT Select Tool for Qualification from Compiler Chain
There are more safety There are more variants There are more tools ready for qualification, Please select at least one from Di
Standard for Qualificatiq | yariant for Qualification Toolfor Qualfication
[] Assembler (T3]
1 [C] 15026262 TargetTest Bitcov .
rS|Ons EN50128 Compiler (T3)
[] TargetTest File [ Linker (T3)
[ Do330 [[] |HostTest
[C] DO178C
[] IECA1508
) Use Cases of Compiler (T3):
Compiler C Code
| (2
om |l
Saw
— Save [ < Back “ Mext » ]
= =RNCI X

[#] JE Cops £ No Symbol Control

O & g n é Wrong Symbol Control

O] & & 4 [ Linker preprocessing

O] & CRIS é Change Behavior (mitigated)

[C] JE Create executable object file f Mo Qutput (mitigated)

[F] & Disable COFF conditional linking é Mo Preprocessing (mitigated)

[ & Generate map file ﬁ Wrong Preprocessing (mitigated)

[E] &' Generate xml link infe file

[C] & LCF assignment of symbols
[E] JE' LCF creating and filling holes
[[] & LCF MEMORY directives

[E] JE' LCF preprocessing

[C] JEf LCF SECTIONS directives

[E] B LCF UNION and GROUP statements
[C] & Link time optimizations

[#] JE' Linker preprocessing

[C] & Partial Linking

[T JE Preferred function ordering
[C] & Set executable entry point
[T JE Set heap size

O] & Set output file name

[T JE Set stack size

O] & Support library input files

~ Features + Potential Errors w Mitigations
#1 Linker 4§ Linker 1 Linker
[F] & Add to library search path 4 [ Control symbol linkage JE Safety Guide
[T JEf BE-8 and BE-32 object file support 4 Change Behavior [C] & SG_Linker
[E] & Centrol linker diagnostics é Mo Output [E] JE Lnk_Reviewlogs

O] JE 5G_Lnk_CompareExecutable Info
[E] JE 5G_Lnk_CompareExecutable Map
O] JE 5G_Lnk_CompareExecutable Options
JE' 5G_Lnk_CompareExecutable Qutput
] JEH SG_Lnk_CompOutputList
. Compare Linker Qutput Files with Reference File List
[[] JE 5G_Lnk_ReviewDissaemble
[E] &' 5G_Lnk_ReviewLinklp
O] JE 5G_Lnk_ReviewhMd
JE SG_Lnk_ReviewMal
@ Review Mapfile
[E] &' SG_Lnk_ReviewODF Exe
[T JE SG_Lnk_ReviewODF Obj
[E] &' SG_Other
[C] JE SG_GeneralTargetTest
[T & SG_IntensiveTargetTest
0 . Intensive Target Testing
[ B SG_OtherLinker
|:|. Compiling and Linking With Second Compiler
[ JE SG_TBD

Save

| [ <Back | Net> Finish Car

Select Version for C/C++ Compiler of Compiler

There are more versions ready for qualification. Please select one

Werzion for Qualification

[T] Version 495
Version 504

01.10.2013| [E=

[ ] Heute: 01.10.2013

IR Obktober 2013
| [E Mo Di _ Mi Do Fr
30 2 3 4
78 8 10 11
14 15 18 17 18
21 22 23 24 5
28 29 30 31 1
4 5 & 7 B8

Sa
5
12
19
26
2
9

k

S0
13
20
27

10

<Back | Ned> Faeh

.
Progress Information

I.ﬁ.l Generating Word report

Generating document contents

Cancel
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Summary Vi

A4

» Eclipse Tool Qualification Roadmap 2012 is a costly TQL-1 highway

» Eclipse Tool Qualification 2013 is no invest TQL-5 path: Ready to use

» Validas can qualify (Eclipse-based) tools for
— 1S0O 26262, IEC 61508, EN 50128
— DO0O-178C, DO-278A, DO-330 (TQL-5)
» Validas uses generic qualification model & tools (also for Eclipse)
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Tool

Qualification e e

Presentations

— Tool user & tool provider
— Qualification requirements & qualification kits

— Experiences from different domains & different industries —(QS
— Practical experiences & practical support A 5@00“ A 20’\A¢
= Tutorials 20\ ‘,\0\“ ppt
Location: Munich City o —~

Registration: http://toolqualification2014.eventbrite.com

Deadline for presentation submission:
10t November 2013

Organization: Validas AG, New: E)(\(\‘\\j\\'\o““\a{\oﬂs
' 0O\ es® AD
tqs@validas.de . VO ot P1e° ¢ 20
- O ion O
AQ™ VT W


http://toolqualification2014.eventbrite.com/
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