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Roadmap Vav

» Identify goals & requirements for
tool qualification in Eclipse

Propose process / project

Demonstrate tool qualification &
improve proposal

» Establish proposal: Qualify (selected) plugins

Goals & Elaborate Demonstrate Qualify
Requirements Proposal Proposal Plugins

» s this a Eclipse project? Not a typical ©
» Is this an Industrial Working Group process?
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Tool Qualification (Summary) X

Standards require tool qualification: 1ISO 26262, IEC 61508, DO, EN 50128
Process:

— Classify all used tools (Impact, Use-Cases, Artifacts)
Here is a hole

— Qualify critical tools
were the new

— Use tools DO-330
» Qualification Methods ISO 26262 standard fits in
Table 4 — Qualification of software tools classified TCL3
| ASIL
Methods

A B C D
1a Increased confidence from use in accordance with 11.4.7 ++ ++ + +
1b Evaluation of the tool development process in accordance with 1175 ++ ++ + +
1c Validation of the software tool in accordance with 11.4.9 + + ++ ++
1d Development in accordance with a safety standard? % + ++ ++

» Some tools provide qualification kits for confiderizewwith evidence into

— Correctness of functions by testing them “validatic.
Since DO-330 is

scalable, here

- ... could also be a
++

— Development process by documentation
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Extension of the 1SO 26262? o

» Possible extension / integration of DO-330 into ISO 26262 could look like:

11.4.10 Development according to a Safety Standard

11.4.10.1 The DO-330 1s the first safety standard that 1s fully applicable to the development of software
tools. It 1s based on Tool Qualification Levels TQL where TQL-1 is the most rigorous level, while TQL-5 1s
the least one.

11.4.10.2 The mapping from the TCL to the TQL should depend on the SIL level of the system. The
mapping 1s specified in table 4.

<X

ASIL TCL 1 TCL 2 TCL 3
D TQL-5 TQL-2 TQL-1
C TQL-5 TQL-3 TQL-2
B TQL-5 TQL-4 TQL-3
A TQL-5 TQL-5 TQL-4

Table 3: Determination of Tool Qualification Levels for DO-330

11.4.10.3 The tool operational requirements, which are the input for tool development according to DO-330,
should cover the use cases analysed in clause 11.4.4

} Si m i I a r C h a pte rs exi St i n DO 178C a n d DO 2 54 Table 12-1 Tool Qualification Level Determination
Software Level Criterla
1 2 3
A TQL-1 TQL-4 TQL-5
B TQL-2 TQL-4 TQL-5
C TQL-3 TQL-5 TQL-5
D TQL-4 TQL-5 TQL-5

» Extension is not necessary to apply DO-330 in ISO 26262 but could clarify
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Goals for Eclipse IWG

» Exchange & share knowledge
— Motivate developers & community to provide qualifyable plugins
Provide classification support to users of Eclipse tools
Support the development of qualifyable tools (“Qualification Kits”)
— Validation
— Safety-Standard (DO-330)
» Apply this to reference tools ARTOP, EMF,... ?

N

» Current status (web-page):

Auto IWG WP3S

WP3J: Eclipse Qualification Kit (1IS026262)
This is work package 5 of the Automotive Industry Working Group.

= WP Lead: Bredex (temporary)

Need to share knowledge and resources in the classification/qualification activities of eclipse related products.
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Current Eclipse Metadata

< Overview

General Information
This section describes general information about this plug-in,

10 ToolChainanalyzer
Version: 1.5.3

Marme: “epluginfarme
Provider: “eproviderMame

Platform Filker:

Gckivatbor:

Activate this plug-in when one of its classes is lnaded
This plug-in is a singleton

Execution Environments

Specify the rminimum execution environments required ko run
pluig-ir,

B JawvasE-1.6

i_onfigure JRE associations...

Update the classpath sekkings

Browse, ..

khis

=
~N
_

I <)
Plug-in Content

The conkent of the plug-in is made up of bwo sections:
74 Dependencies ! lisks all the plug-ins required on this plug-in's classpath ko compile and ran.
4 Runtime ! lists the libraries that make up this plug-in's runkime.

Extension / Extension Point Content

This plug-in mav define extensions and exkension points:
¥ Extensions ! declares contributions this plug-in makes ta the platform,

4 Extension Points: declares new Function poinks this plug-in adds ko the platform,

Testing

Test this plug-in by launching a separate Eclipse application:

'i} Launch an Eclipse applicakion

#} Launch an Eclipse application in Debug mode

Exporting

To package and export the plug-in:

1. Organize the plug-in using the Organize Manifesks \Wizard

Externalize the strings within the plug-in using the Externalize Strings WWizard

z
3, Specify what needs ko be packaged in the deployable plug-in on the Build Configuration page
4, Export the plug-in in a format suitable for deployment using the Export Wizard

Crverview | Dependencies | Runtime | Extensions | Extension Points | Build | MANIFEST.MF | plugin, xml | build. properties

Validas AG
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Vision: Eclipse Classification Data Vav

=, Qualifyable Features]

Available Features l

Enumerate all Features for which qualification information is available. Other Features
shall not be used in safety relevant contexts.

p E Use Case Make:Make All (TCL1) Add... j
s ﬁ Lse Case Make:Make Clean (TCL1)
s E Use Case Make:Make Executables (TCL1)

s ﬁ Feature Make:Call Tools (TCL1)

. 4 Feature Make:Dependencies (TCL1) Add Action

Add Class
e

Add Method

| Total: 6

Overview Dependencies Runtime Extensions | Extension Points | Build | MANIFEST.MF | plugin.xml | build.

Validas AG

Supported Input / Outputs I

For the selected features specify the supported artifacts

‘@) Artifact Coverage Report:5VNFile

@J Artifact Executable

 Artifact Library:SVNFile

) Artifact Logfile:SVNFile
@) Artifact Makefile:5VMFile ]
€ Artifact Mapfile

€ Artifact Object Code

| Errors ]

For the selected features specify the potential error classes.
The existing errors can be found at www.....

operties Qualifyabe Features | Qualifcation Evidence l

- & Error Make.Make Executables:Make Builds Wrong Binary (HIGH)

& Error Make.Make Executables:Make Modifies Data (HIGH)

& Error Make.Make Executables:Old Binary Unchanged (HIGH]

@ Inferred Feature Error Make Used Wrongly in Call Tools in Make Executables (HIGH)

& Inferred Feature Error Make Used Wrongly in Dependencies in Make Executables (HIGH)

& Inferred Feature Emmor Moke Used Wrongly in Dependencies in Make PIL in Moke Executables (HIGH)
@ Inferred Feature Error Moke Used Wrongly in Dependencies in Make 5L in Make Executables (HIGH)
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Proposed Role: Eclipse Validator 0

4

There is much (different) work to do such that we need a new kind of worker: The Validator
» Should provide confidence

» Should be more formalized than a committer

» Should have qualifications e.g. by filling out questionnaires on

— Eclipse qualification process
— DO-330
Should have responsibilities (answer to questions)
Should earn “credits” for each successful validation action

— Executed reviews

— Formulated requirements
— Created use/test cases

— Feedback

» Comparable: slotosch ( 25 <7 )

Confidence in ebay:

Positive Bewertungen (der letzten 12 Monate): 100%
[Wie wird der Prozentsatz positiver Bewertungen berechnet?]

Mitglied seit: 01.04.99 in Deutschland
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P ro p O S a I S Elaborate Process Demonstrate Process

Following activities are necessary to achieve goals:
» Agree on focus, e.g. “Metadata extension for qualification information”
» Provide classification support to users of plugins
— Use case
— Potential errors
— Possible mitigations for errors
— TCL inference
» Provide qualification support
— Create checklist for DO-330 requirements (depending on the TQL)

e Qualification data (general, plugin specific, user adaptable)
e Requirements (general, development, operational)

— Check Eclipse against the checklist, create
e Mapping of Eclipse -> DO-330
e |dentify gaps: missing data/requirements
— Provide model (EMF?) for the missing data
» Demonstrate it: Small example e.g. EclipseCon

b “Validate it: bigger example

N
"1
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First Steps on the Road

<X

» Create a checklist to show the DO-330 compliance
» Make a/some simple example tool(s) that shall comply with DO-330
» Work on selected topics: Requirements, Test, Code, ...
— Analyze existing Eclipse process
— Analyze possibilities for the topic e.g. RIF, tracing, tests,...
— Create example document (eventually based on existing methods)
— Check DO-330 compliance
— Create model (for creation of document)
— Review/Validate for:

e EXxpressiveness
e practicability
e possible improvements
— Make proposal for Eclipse integration (part)
» Until DO-330 is completely satisfyable

» Make integrated proposal for Eclipse Extension (EMF,..)
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Checklist for DO-330 compliance 04

» Create an Checklist for DO-330 compliance

unvalidated) draft:
Pl et

Datei Start

\_‘ il IE_] Q Bearbeitungsleiste _.:.;

Mormal | Seitenlayout Umbruchvorschau | Benutzerdef, Ganzer [¥] Gitternetzlinien [#] Uberschriften Zoom 100 Fenster Meues Alle Fenster Aufgabenber,  Fenster Makros
Ansichten  Bildschirm % einfrieren | Fenster anordnen einfrieren = speichern  wechseln - =

Arbeitsmappenansichten Zoom Fenster Makros

Einfigen Seitenlayout Formeln Daten Uberprifen Ansicht

Anzeigen

v Je | The Tool Requirements should include all functional and interface-related requirements that will be implemented in the tool.

A E F | N

1 Content Output TQLl TAL2 TALS TALS
44 5.2.1.2 Tool Requirements Activities Tool Development Life Cycle see subitems

45 5.2.1.2.a The Tool Reguirements should be developed and doci Tool Development Life Cycle Tool Requirements/ Trace Data Sat Sat

5.2.1.2.b|The Tool Requirements should include all functiun!Tuul Development Life Cycle Tool Requirements/ Trace Data Sat Sat

Process

Private Private

Private Private

a7
43
43
30
21
32
53
54
35
36

’5.2.2 Tool Design Process
M 4+ M| Requirements & Activities

5.2.1.2.c The Tool Requirements should be developed followin Tool Development Life Cycle
5.2.1.2.d The Tool Requirements should be developed using thi Tool Development Life Cycle
5.2.1.2.e The Tool Requirements should be verifiable and consi Tool Development Life Cycle
5.2.1.2.f The Tool Requirements should be defined such that al Tool Development Life Cycle
5.2.1.2.g Each Tool Requirement should trace to one or more Tc Tool Development Life Cycle
5.2.1.2.h Derived tool requirements are those not traceable to” Tool Development Life Cycle
5.2.1.2.i The Tool Requirements should provide user instructio Tool Development Life Cycle
5.2.1.2.j] The Tool Requirements should identify requirements Tool Development Life Cycle
5.2.1.2.k The Tool Requirements should be defined to a level o Tool Development Life Cycle
Tool Development Life Cycle

TCM Process Activities - Tabele3 . #1

Tool Requirements/ Trace Data
Tool Requirements/ Trace Data
Tool Requirements/ Trace Data
Tool Requirements/ Trace Data
Tool Requirements/ Trace Data
Tool Requirements/ Trace Data
Tool Requirements/ Trace Data
Tool Requirements/ Trace Data
Tool Requirements/ Trace Data
see subitems, 10.2.2

Sat
Sat
Sat
Sat
Sat
Sat
Sat
Sat
Sat

Sat
Sat
Sat
Sat
Sat
Sat
Sat
Sat
Sat

Private
Private
Private
Private
Private
Private
Private
Private
Private

Private
Private
Private
Private
Private
Private
Private
Private
Private

4|

Bereit |

Validas AG
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DO-330 Topics

» Structure of DO-330

Validas AG

Tool Life Cycle Processes

Tool Qualification Planning Process - Section —
—
Tool Development Processes - Section 5
—_— ——

»
b= <
)

N

Integral Processes

Tool Verification Process - Secfion 6

Tool Configuration Management Process -
Section 7

Tool Quality Assurance Process - Section 8

Certification Liaison Process to qualify the Tools -
Section 9

Tool Development Processes (5.2):
e Tool Requirement Process
e Tool Design Process
e Tool Coding Process
e Tool Integration Process

Tool Qualification Data - Seclion 710

Additional Considerations for Tool Qualification -
Section 77
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(] ] (] A
: Requirements
Existing Methods: Req A
» Currently not practiced in Eclipse
° [ . =
} RMF / PrOR (Incubatlon). R]| Reqlf-Model.rif R| Specification Document &3 O
IRl Specification Document
4 D Description Link
] @ REQ-] Dies ist eine Demo von ProR o@0C2
> REQS
> Links k&nnen auch Attribute haben. REQ-6
1 o REQ-2 Hierarchien beliebiger Tiefe werden
: unterstOtzt.
1.2 @ REQ-3 Der Linke Rand hilft bei der Orientierung
1.2.1 @ REQ-4 ... und die erste Spalte wird eingerickt
REQ-5 Im Properties-View werden alle Attribute -
2 @ angezeigt. 1F@E0
3 @ REQ-6 Im Editor nur die, die man sehen will 100

general approach, not tailored for tool requirements

Adoptable to tool requirements by creating corresponding requirements

types
» First Investigation

— Nice usability e.g. for creating new requirements
— Polymorphic links (any requirement can be linked)
— Extensible to design / test / ...?

s i= DO we need RIF within Eclipse?
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Create DO-330 Conformant Example "~

Document HiStony .o

Definitions .o e e
General Information ..o

Tool Operational Requirements [Use Cases) ..oeee..

4.1 Functional Requirements......................
41.1 Tool Chain Analvsis.............
412 Tool Analysis.......................
4.1.3 Feport Generation...................

42 Context Fequirements.................

421 Environment............._............_.
3
4.
4.

4

1
2 Reports oo,

44 Assumptions ...
441 Model Validation............cooooocoe
442 PReportReview. ...

Tool Requirements (Features)...........ccee.....

| User Instructions. ...

311 UserManual. ...
3.2 Operation Modes ... gl
Single-User Mode ...
Restricted Multi-User Mode
33 Tool Functions ...

bt —

531 Modeling of Tool Chains ...
532 Computation of the TCLs ...
533 GenericError Model ...
534 Report Generation ...
535 Model Validation ......ooooeeiiiiiiiiiiiieeeeeeeeee
54 Customization Requirements ...,
541 Stack Size
542 Heap Size.. .

3.3 Tool Interface Fequirements. ...
1 Graphical User Interface.............ooooooieeeiiii..
2 FileInterface ...

3 DOTInterface ..o
4 ExcelInterface. . ...

3.6 Expected Error Message ... ...

3.6.1 Syntactical Inconsistent Models. ...
5.6.2 Internal Error Messages. ...
563 LogFiles ...

57  Robusmess Requirements ...

1 Operating Systems ...

2 Model Size e

5.8  Performance Requirements. ...

ol Requirements for Tool Chain Analvzer

ersion 0.2

Validas AG

5.7
5.7

Overview

General Information
This seckion describes general information about this plug-in,

10 de . wvalidas. toolchainanalyzer
Version: 1.5.3

Mame: Tool Chain Analyzer
Provider: Yalidas A

Quslification Level | T3L-1

From Tool

Requirements

Model

AN
7

£ om e

5.4 Customization Requirements

The tool shall be customized to the resources of the computer were it 15 executed.

5.4.1 Stack Size
The stack size shall be settable. The default stack size should be 400 MB

5.4.2 Heap Size
The heap size shall be settable. The default hap size should be 1000 MB.

5.5 ToolInterface Requirements

The tool chain analyzer shall have the following interfaces.

5.5.1 Graphical User Interface

The graphical user interface consists of different views and property dialogs.

3.5.1.1 Structure View

The structure view represents the tool chain models in a tree view with the structure how the
elements are modeled. The structure views also contains the actions to created, move and

delete elements. Furthermore it can be used to start actions like the im- and export of tool
models.

5.5.1.2 Property View

The property view shows the properties (attributes and relations) of the elements selected in
the tree view. They can be edited either directly in the view or in property dialogs the start
when the elements are double-clicked.

5.5.1.3 Property Dialogs

The property dialogs are used to edit long text fields or complex relations in the modeled
glements. They are started from the property view.

5.5.1.4 Flow View

The flow view shows the information flows within the model, e g. from one tool to another

via the artifact that is written and read. Furthermore the error derivation flow from the general
error model to the features and use cases.

5.5.2 File Interface

The tool chain models shall be persistent to files. The tool chain analyzer loads models from
files and writes the back into files.

5.5.3 DOT Interface

For drawing the images to explain the error flow in the model the graphviz tool with the DOT
language. The intermediate files are accessible and can be modified or integrated into other
images.



Create Model for Tool-Requirements

» EMF-Metamodel (Draft) for Tool Requirements

H TORFunction

H TORAssUumption

H TORCaontext

}‘
N
N

L~ : .
T H Fonidnerationsifeguremet
® TaL : 1 = ID : EString o..*
—— H Project _ |- o = Description : EString
TSL_E = Mame : ESHring e B o Status @ ControlStatus
- TOL o TOL : TOL 1
- TQL_3 —
- TOL_4 1
- TOL S H TOROther
H TORFarmat
0.* e
- Tooiteguirenant
L <enumeration = = H Definition 1 * EED : ESh'irfU é H TROther
= ConralStatis | | = Term : EString > o Desll:ripticlr‘? : EString
: gff;pted o Description @ ESTing o TRopod | & Status : ControlStatus <7
: <
= Reviewed /_flyx
= Implementad
: ngetzge 4 H TRPerformance
: —_
: E TRFunction H TRInterface 1
H TRUserlnstruction
- 1 0.1 SuperPerformang
0.1 "
. Superlnterface
SuperUsernstruction . SuperFunEtion 0. # a £ TRRDhUSmESS‘ a.*
0. 0.1 SubPerfor mances
- SubFUngtions Sublnterfaces SuperRobusiess
[ I:III*
SublserInstructions _ ubRohusesses
E TRCustomizing H TRExpectedErrortMessage
Validas AG Page 20
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Create Example Model

N

» Using the default EMF Editor
EEEIEDWERS. . W 0 Comparable: Plugin Extension

File Edit Do330 Editer Window Help

All Extensions

e *TCA.do330 e == Properties e EE Cutline Define extensions for this plug-in in the falowing section.
L™ Resource Set Property Value
. - ; " = i +-0= grg,eclipse,core.runtime, applications
a b files/CfUsers/slotosch/Desktop/TCA.do330 Marme = Tool Chain Analyzer +-2= arg.eciipse.Ui,perspectives
4 .¢,. F'rl:leCt Tool Chain Anabaar Tl =Tl 1 #-4= prg,eclipse,ui,commands
. . +-0= org.edipse.ui.bindings
[
4 TR Custo Mew Child ‘-".& TR User Instruction 50— orgedlpse i actionsets
_¢,_ TOR Fun -Qg TR Function #-4= org.eclipss, Ui, actionGets
CG';" Undao Delete Ctrl+Z 4= org.eclipse.ui.editors
e '¢_$f TR GFI Fode +-0= grg.eclipse.core.runtime, producks
“D Redo Drag and DFIIIFI Ctrl+Y . +-= org.eclipse.core.runtime. producks
% TR ':LIStEIrT'IIIIﬂg == iorg.eclipse, Ui, popupMent
_ Mew ¥ [§] objectContribution
Cut TR Interf | =~ [X] ToolChaindnalyzer.ey ] o
c % nLerrace 5 lf& Excport {menu) Delete [] viewerContribution
= opy TR Ex Tool (XML (actiol I
S ¢$ ected Error Meszage -
P 9 | =-[X] ToolChainanalyzer.et = Show Description : (ohjectContribution)
Paste 'Qg TR Robustness +-[H] Export fmenu) | <] Open Schema
' % Defaulk Errors (% 7 Find Declaration
Delete %% TR Performance i =1~ [X] ToolChainsnalyzer.es <57 Find References jeckContribution)
A %] Import {menud
) ¢ TR Other #8 Tool (xpLy (actin of cut Chrl+%
Validate - =-[¥] Toolchainanal ! {objectCantributi
'¢$f Definition %] ToolChainfnalyzer.e 2 copy Chrl+c ¢ (objectContribution)
Control... | +-|X| Import {rmenu)
'¢_$f TOR .n':'l.SSLII"I"IFItiDFI i Default Errors ()
I +-|X| ToalChaindnalyzer.e rt {objectContribution)
Load Resource... "b_&.{ TOR Function | =1+ || ToolthainAnalyzer.e rt: {object Contribution
+- %] Export {menud ] ]
Refresh :3: TOR Context I &) Excel Review (ac Externalize Strings...
: | +1- %] ToolZhaingnalyzer,editor, objectContributionToolChaing {objectContribution)
Show F'rDFIEI"tiES View TOR Format #-|X] ToolChainanalyzer editor . objeckContributionToolChain2 {objectContribution)
- _¢_¥ TOR Other | =1 %] TEDIChainAnalyzer.editor.objectContributionTooIChainS {objectContribution])
87, Excel Tool-Artifack Matrix (action)

=

|¥] ToolChainAnalyzer,editor, objectContributionToolChaind {objectContribution)

Zwerview | Dependencies | Runtime | Extensions | Extension Points | Build | MAMIFEST.MF | plugin.xml | build.properties

Shows how simple requirements could be created with Eclipse

The example (DO-330 conforming) document can be generated completely
from the model

» Tracing: TOR <-> TR is done using Eclipse association editors
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Summary

» Roadmap towards development of qualifyable Eclipse tools & plugins
— Classification
— Qualification
— Usage

» Applicable to all relevant standards (ISO 26262, IEC 61508, DO-178C, EN
50128,..)

Metadata extension for qualification information of plugins
Much work to do
— Checklist
— Gaps & Mapping
— Extension of Eclipse processes, metadata, community
— Improve eclipse plugins where needed
First steps started
Proposed new role for that work: Eclipse Validator
Validas will contribute
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