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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 Qualifiabe 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

Validas AG
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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,..)

Validas AG Page 15
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Checklist for DO-330 compliance (refined) Y

/

» Document created: “How-To Qualify Eclipse-based Tools”
» Contains Requirements (IDs) and tracing to Process/Documents/Model

- — - : o [
m |z e ” .TﬂQuaTﬂ!EcﬁEEaf-edTEIs.fuc [Kﬂmpatll:rllﬁtaflsm:.:-dus b icrosoft Wor
Datei Start Einflgen Seitenlayout Verweise Sendungen Uberprifen Ansicht Add-Ins LA e
= - 12 v A X Aae B = [IE[]uz-  aEasE | A 3 Suchen -
B 2 - A A D EECEERSE EE LT aappeed AaBbCa 1 AaF % b
Einfdgen ; [Fl&g U - e x, x° B - A - B=== t=- | - H8- | TBeschrift.. TStandard T Ubersch.. - Fﬂrr_ljagmrlagen :GMNHHEH B
v dndern -+
Zwischenablage Schriftart Absatz ) Formatvorlagen Bearbeiten
Mavigation v X EE
Dokument durchsuchen o - 4.2 Tracingto Tool Qualification Planning Process Section ¢
S a v The tool qualification planning is done using a tool chain analvsis model with an error-impact
il e analvsis, similar to the one proposed by [[S026262] (see part &, chapter 11) and the [DO-330]
. (see FAQ D.2). From this analysis the TOESs are determined.
Identifier Keyword Satisfaction Comment
D0O-330-4.1 Qualification Need Satisfied by satisfying sub-items
1 Document History . . . e . .
D0-330-4.1.2  |dentification The identification (plugin/product name) of
2 Definitions . __—
— Eclipse products and plugins is reused =]
3 Tool Qualification Process D0-330-4.1.b  Intended Use Is done in the TORs model for the main
4 4 Traceability to DO-330 plugin of the tool model (see section 4.3.1 in
4.1 General Considerations [TDF‘]}I
| 4.2 Tracing to Tool Qualification Planning Process Sect.. | D0O-330-4.1.c Qualification Need See Tool-Analysis part in the model (see
4.3 Tracing to Tool Development Life Cycle and Process... section 4.2.2 and 4.2.3 in [TDP])
4.4 Tracing to Tool Verification Process Section D0O-330-4.1.d Tals See Determination in section 4.2.4 in [TDP]
4.5 Tracing to Tool Configuration Management Proces... DO-330-4.1.e Stakeholders See “Provider” in MANIFEST.MF and
4.6 Tracing to Tool Quality Assurance Process Section “Validator” in project model in section 4.1.1
4.7 Tracing to Tool Qualification Liaison Process Section of [TDP] and the Validator in the verification
4.8 Tracing to Tool Qualification Data Section . data r‘rlt_'tdel (see S?CT'DH_ 4.2.2 I.n [TVP])
49 Tracing to Additional Considerations for Tool Qua.. DO-330-4.1.1 Tool Environment The Environment is defined using the
4.10 Tracing to Tool Qualification Objecives Section Definition T__G___R__C___n__n_t__e__x_t_ requirement5, see section
| : : 4.3.1.4in [TDP]
5 References . . .
D0-330-4.2 Life cycle See sections 5and 5.1in [TDP]
D0-330-4.2.a  Planning process See section 5.1.1 in [TDP] L
. D0-330-4.2.b  Development process See section 5.1.2 in [TDP] s
Validas Ag D0-330-4.2.c Integral process See section 5.1.3 in [TDP] o
D0-330-4.2.1  Transition criteria See section 5.3 in [TDP] *




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

Page 17
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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?

Page 18



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

Validas AG Page 21
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Design and Coding (5.2.2. and 10.2.2) %

4

» Design = Architecture + Low Level Requirements (LLRs)
» Design Description:
— Tool architecture: tool structure to implement TR
— Detailed Description how TRs are allocated in architecture
— Input/output description of architecture elements
— Data & control flow
— Scheduling procedures
— Protection (if used)
— Used components (incl. baselines)
— LLRs including tracing to TR

— Derived LLRs (not traceable to TRs)

e Justification required including
e No negative impact to TORs and TRs

» Verifiable and consistent
» Compliant to standards

Validas AG Page 23



rchitecture Examples in Eclipse X

» Architecture: Plugins & packages, EMF models, xText grammars

41t ToolChainanalyzer &3 T:_I do330,ecorediag |tz do330.genmodel ﬁ] D330, produck <1 ToolChainanalyzer.ed P = O
% Dependencies Q#F L@ # toolchainanalyzer
Required Plug-ins laz Imported Packages
apecify the lisk of plug-ins required For the operation of this plug-in, Specify packages on which this plug-in depends without explicitly identifyving their
originating plug-in.
inrg.eclipse. core runtime

% ; : -
¥ org.eclipse.emf.ecore £ org.edipse.emf.ecore., xmi.impl

?q_]}l:urg.eclipse.ui

%Excellnterface (1.0.00
CalledToolg 0.* N 0.* PDccurrences
0. Clutputs .
0. m ESTF'D' CreatedByTool n.* m EE’;m_fa'j
Tatal: 4 CallingTools o MAEmE L E tr!ng . n.= Inputs o MAEmE L E tr!ng . l52
= Description : EString | = Description : EString N
= |mpact : EBoolean UsedByTool 0.* | = Format: EString 0.
b Automated Management of Dependencies | = |sAssumption: EBoolean [ 0.* InputsQutputs | = IsAssumption : EBoolean
= Comment:ESting  [iiodifiedByTool 0.+ | = LongDescription : EString
o LongDescription : EString . o Deactivated : EBoolean
Owerview | Dependencies | Runtime | Extensions | Extension Paints | Build | MARNIFEST.MF o Deactivated - EBoolean < p———— Aﬂlfagti
- el T 0¥ Inputs 0.*| InputsDutputs
- t *
metamods t Tools| 0. 0.*| Outputs
= 'm' de Toal 0.1
= walidas :
b _ 0.1 lPaHOf 0.1 § ToolChain
- isoZ6262 :
) H ToolChain
= # toclchainanalyzer = A2l ASL
=8 Tool = UseAssumptions : EBoaolean
=l Ecore o ShowOnlyAssumptions : EBoolean
=51 constraints - = Tool2k ToolZomplete ToolImpactCheck, | o Ignoreddifacts : EBoolean
= UseCases | UseiCase o Defaultdzsumption’valueForMewElements : EBoalean
= Mame : EString o ShowErrorstatistics : EBoalean
= Description @ ESkring 0 *lUseCases
= Impact : EBoolean Y
=+ ParkQf : ToalZhain N Eon H UseCase 0.
=+ Cosks 1 ToolCosts oame Lk 1rfng . UsedBy
— lfications : Oualificati = Description : EString 0=
o= Qualifications ; Qualification = Impact : EBoolean —
= IsfAssumption : EBoolean ian reatedoy’
p _ CalledUseCases| = Is_Assumptan :EBoolean N
= Comment ; ESkring | o Virtual : EBoolean 0.
= LongDescription : EString 0.* | o Comment: EString bodifiedBy
S Toolaktributes @ Toolakkribuke = LongDescription : EString . -
= [nputs ; Artifact _ o ShowPartsErrors - EBoolean 0. K<enumerations»
o . CallinglseCases| o ShowParOfErars : EBoolean 2 ASIL
= Oukputs ¢ ArtiFack . ) Farts
_ 0| = Deactivated : EBoolean - A
2 InputsOutputs ; Arkifact - -B
2 CalledTools : Toal [\ UseCases|0.* 0.1 TFanCf ~
o CallingTools ¢ Tool -0
O Deactivated : EBoolean

Vali +- H UseCase
+-H artifact
+ E Errar -= ErrarQccurrence

0. *|ReguiredFeatures
H Feature |
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Example EMF Code

» Model generates code, interface (and description!)

N

. . H ToolChain | Errar Log | v Tasks | [2 Problems | B Conscle | £ Properties ©2 < Search
1= ASIL ASIL _

= UseAssumptions : EBoalean = EAttribute

= ShowlnlkyAssumptions | EBoalean

= DefaultsssumptionvalueFartewElements Madel model documentation gaes here

o lgnoreAdifacts : EBoolean Annotation

= ShowErrarstatistics | EBoolean Extended Metadata

26| Gen™Model Doc

Advanced

» Documentation can be inserted into code and model

lI."'.'.".'.'
* Returns the walue of the '<emsr<br-ASIL</b></em>' attribute.
# The literals are from the enumeration {ilink metamodel.de.wvalidas.isozez6z2.toolchainanalyzer. A3ILY .
* 4 l—=— hegin-user-doc —-->
T oLps
* here i3 the specific code description of the return walue '<emx>A3IL</em:'
Y o<ipr
# 4 l—— end-user-doc —->
¥ L= hegin-model-doc —--=
* model documentation goes here
* 4l—— end-model-doc ——=
*
® the walue of the '<em>A3IL</emn:>' attribute.
* metamodel . .de.validas.iz0d6262 . toolchainanalyzer . AS 1L
* H#zetASIL (ASIL)
® metamudel.de.validas.iSDEEEEE.tDchhainanalyzer.TDDlchainanalyzErPackagE#gEtTDDlChain_ASILij
*
+*
"

ASTIL getlA3IL();

vdliiudd> AU rdge <o
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Low Level Requirements

» Can be directly implemented

» Not the code but it’s detailed descriptions
— Class: Name, super classes, visibility, interfaces, exceptions, purpose
— Methods: Name, parameters, types, exceptions, visibility, purpose

T

— Variables: Name, type, visibility, purpose "~ ...

* Validazs LG

H H . * £fcopyrights
- ContrIbUtlons' % Thiszs class i=s the Editor Adwvisor o
. * : Oscar Slotosch, Eeinhard o
([ Act|ons * ! review low level requirement:
* generated from de.validas.tom
e Menus . oras
w/
L ShOFtCUtS package metamodel.de.validas.izod6Ze2
P Separators import java.io.File;:[]
l.."?f?f
b * Customized {{link Workhenchldvisor
¥ 4 l=—— bhegin-user-doc —--=
° * BJ: thizs class has been generated
} Currently' * <l—— pnd-user—-doc ——3
— tags & templates in the code o
. . . * = @authaor - author name ~
— No tracing to requirements possible */ @ gauthor
. . . publ @ @cateqory
(due to missing requirements?) @ @deprecaed
o i@Dsee
@ @serial
(@ @since
[ @version
. @ {@code}
Validas AG @ {@dachoot} o Page 26

Press "Ctl+Space’ to show Ternplate Propozals



Design Model

‘
S
A S

<X
<V

The design model extends the requirements model by

(also Tool Requirements) and

H TORFUnCtion

e

with references to

H TORAssurmption H ArchGenmodel

H ArchEcoreDiagram

H archEcore

TORContext — [~
= — = H TooltwerstionsiReguiramatt
e””é”'?rrSL":'” : 1 = ID : EString 0. *
= H Project - o= o Description : ESiring
Tl = Name : EString | 4 " © Status : ControlStatus <1
- $8t—§ = T4OL TOL -l H ArchProperty
- TQL_4 $1 = ool H ArchxText
- TOROher
LS 0.* B TORFarmat 2 0.
Hl Definition «| O o.* Subarchitectures
= Term : EString 1 T ;- . ) [Gubothers | v
i D iption © EStri OO SRLN ST ] - .
Zenurmeration=: = Description g - = H TROther 1 E| Arfhﬂ‘.ls'fm’a.‘?equyemr 0..1| Superarchitecture
2 ControlStatus - : e o= Path : EString -
- Open > o Description @ EString - SuperOthe )
- Alcjcepte " H TROpMade = Status : ConfralStatus | =i
- Reviewed 1% = TRPerfDrmanceg H archRequiredPlugin = Paint : EString
- TRFUNCtion " 1 - ;
Implemented | - TooRequitemen = PluginID : EString
= Tested SuperPerfor mange = Optional ; EBoolean
- Released 1 H TRInterface g
T TRUSSrrstUction SuperFunftion - H TRRobustness 0,.* o ReExport | EBoolean
= 0.* ! ¢1 SubPerformances = Minversion : EString
1 5th;.;nc . SuperInterface SuperRobusiness = MinversionInclusive : EBoolean B archExportedPackags
SuperUserInstruction o o.* — htailersler § EBasleer
Sublnterfaces SulblRDbustnesses o MaxversionExclusive | EBoolean
0.1 H TREspectedErrorhiessage H Archrackage | <t—— H archUnexportedPackage
SublserInstructions H TRCustomizing ArchPackage = Mame ESting [<F—— |
= Yersion | ESfring
0.1
a.
L "_\_' , : H archimportedPackage
S I[D)w Eegv;ﬂ;qwremen o Optional : EBoolean
T . H Refariable o MaxersionExclusive | EBod 2an
e Descrlpltlon : EString CPSSES = MaxVersion : EString
= Status : ConfrolStatus o @ = Minversion : EString
1w " o Minversionlnclusive” cBoolean
1
0% 1 H RefiClass . .
L H IrpErerRerarek] = visibliy : Visiilty Architecture and Implementations are
= Mame : EString < T . . . . .
= <enurmerations >
Y enin already available in Eclipse (but without
H Refaction - PRIVATE .
o
Ly 0.1 i tracing to DO330-Elements). Therefore
: 1 . _
= Type @ EString o ReturnType : EString FROTECTED . .
= Visbilty  visibilty Y 4 this model contains some (probably
0.* . .
incomplete) elements just as stubs to
Validas AG establish the tracing.



Test Model

DetivesInte  0.% [ B AnafpeEomenr =<} { [ Emmmtiigaiion |
] = Marne + EString IsSubsumnedBy I = Assumption : EBoolean
DrativedFram = Description : EString
= Caornrnent | EStHng
[ - A 0., Subsurnes "
mm= I E] Am# | 0 DriscovaradBay ! Check
[ J 0.% || = Mame : EString | o, |DetectedErmr:
| = Description @ EString | P E— |IZI..* ol _
[= SafetyImpact | EBoolean I AvoidedErrors ) slsian
1 . AaidedBoy|

ArtifactAtibare | g, *

|E] Function&ttribute | |
f 1|

VAN
VA
Y7

|| ArchEcoreDiagrarn

ArchiText |
| 1

0.,

1

| E ArchExtension
| = Puaint i EString

H ArchExportedPackage

{:]_l_: [l ArchUnesponedrackage |

= ArchImpottedPackage
= Optional : EBoalean

= MaxVersionExclusive | EBoalean
= Maxersion | EString
= Min'tersion : EString

= MinersionInclusive : EBoolean

B rtifacts I Attributes
=EnUMmEration == = =enurmneration == - #®
| 0. H archGenmodal
= ControlStatus = 1oL o [ ETorother || H ToRAssumption | 0" .
_ _ " I 11 - a. 0.#
©pen TQLl [ 11 ] et 0% CraatedBy
= Accepted = ToL 2 h o Funciien
— g — ks RequiredProjects _
e TELs 0,k 0.4 | ModifiedBoy ) || ArchEcore
= Irnplernented - ToL 4 " L TORContest ¥ . .ﬂ: iFacts | l
= Tested = TQLE ) ) | 1 - - 0. :
- Peleszed : _.-_.1 UsingProjdats | ] H Toeperationalfequiement InputChutputs Cutputs L
H Project I E TOR: I.._ o1 1D ¢ EString m Arifact |
= = Marmne {ESting 2 | ] o Description : EString 0 0. fen o |
FDW o Tl ToL - = Sratus | ContralSratus SIERI= =g || ArchPropert
[ | [ LlsedBay p,# | = Description t EString = Value : ESti
| ) L : I 1 alue : EStrin
0¥ 8 Inn | ; ]
" - I:
Cracurnentation TR: = TORFormat nputs oo
0., | ) 1 o v
= Results : EString P || TooRequiement [ AmAitereFeguiemant |
= Paszed : EBoolaan i Z ED :ES:.".'-"; . L} | = Path : EString
o Walidator @ EString Crafinition ———= (S & ESAl) ] TRopMads
O Date : EDate 0.* | = Status : ControlStatus g . |
TROthar 1,% ) ) | E archRequiredPlugin
= T TRBarfarmmane = PluginIl : EString
T TRINterface { ; = &ptional : ERBoolean
[ 1 = ReEipott : EBaolean
e [ 1 = Min‘'ersion | EStrn
. H TRCustarnizing | J
- 1D : EString | | = MintersionInclusive | EBoolean
07 game. :.ESmE?S ) : o.* = Maxh'ersion : EBoolzan
= Drescription | EStrn ; e
E g [T TRE pectedErareszage " e pe— | = Mar\ersionExclusive : EBoolean |
| . .
. ] [ 11 [ H Amheackage <
nA = Marne @ EString
[ " | = “ersion ; EString
= ResultEw aluation : EString E LRs l 0.4
' ' { T LowLevelRequi ot
: EString ' wiLevelRequirernent .
= Purpaze ; EString = IC 1 EString 0.l | Bl Refstariable ; .
= Canditions : EString 0% | = Description | EStrng — | | H RefPackage |
= Inputs ¢ EStrng | = Status ¢ ContralStatus | . .
=1 ExpectedQutputs ¢ ESthing 0. | N 0. " L
O Status ¢ ControlStatus "
0.

D..*

Code . 4
' ) o 1 | | RefClass

U..*

Validas AG

= Marne : EString | =1

o || Refaction

: | RefPararneter —
| = Type i EString | 1

H Refethad
= RetumType | EString
| = Misibility  Wisibility

o

|2 ImplementatinnFeference e = Visibiliy : Wisibility |

= SEnUrneration = =
= Yisibility
PRIVATE
CEFALLT
PROTECTED
PLBLTE

Page 28



Test Implementation

[J| *Test_AssumptionMode @72 | ToollnterfaceTestja

@TDDIChainAnalyzer [J] AssumptionMaodel java

fib ReflectiveCallab

13 import metamodel.de.validas.isoZ62ed.toolchainanalyzer.Uselase;
14 import metamodel.de.validas.isoZ626Z.toolchainanalyzer.inpl.ToolchainanalyzerFactoryImpl !
1l import org.junit.Before;

17 import org.junit.Test:

1% puoblic class Test AssumnptionModel

20

21 private ToolchainanalyzerFactory fac:

22

234G EBefore

24 public void =setUp() {

25 fac = new ToolchainanalyzerFactoryImpl ()

26

37

288 @Test

29 f==

30 # This test checks if AssunptionModel.getlshssunption works as
31 # specified in 5.1.1.1 Method getlIsihssumption

32 #

33 # The applied Test Procedures are 4.1 CodeCover,

34 = 4.2 JOnit, 4.4 Factory-Based Model Testing

36 = dirix, =slotosch

38 public volid getlsfssunptionTest () {

39 fiftesting assumption handling of errors

Y Y T Y o oY Y T 9
I s BT S VR . R S

I
[T T I ]

Validas AG

Error nofAssumnptionError = fac.createError():
Error isAssunptionError = fac.createError():
Error nolssumptionError?2 = fac.createError{):

nofssunptionError. setIsAssumption (false) ;

nofAssunptionErrors.setlsfssunption (false)

izfssunptionError.setishAssunption (true) ;
assertFalse (AssumptionModel . getIsdssumption (nofAssumptionError) ) ;
gssertTrus (AssumptionModel . getIsdssumption (ishssumptionError) ) ;

UszeCas=se ishssunptionlU=zeCase

fac.createlUselCase () :

ishzsumptionlUseCase.setlsfAssunption (troe) ;

UseCase nolssumptionUselCase

fac.createlUseCase () ;

>
)<

N

Page 29
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Test Execution

N

4 L—_ﬁ ToolChainAnaly Reractor AIESRITET b R ToolchainanalyzerFactoryImpl () ;
4 :ﬂ; clil:EEEE sy Import..
4 3 metamo
Ay Export...
. @) Aref =
>[4 Assu References 2 _ . . ) I . )
. DEI Attrik _ et checks if AssumptionModel .getIsissumption wn
. [} poTt Declarations » Bd in @LLR 5.1.1.1 Method getIslAssumption
Ji DOTE i 3
’ "I:E' DOT Find Bugs lied Test Procedures are fEsee 4.1 CodeCover,
’ DE' Evol 'ﬁ:-{h Refresh F3 P JUnit, @Esee 4.4 Factory-Based Model Testing
J g i i
i D' .p Assign Working Sets...
> U Hiers dirix, slotosch
» ak) TCLG Use For Coverage Measurement
> 1 Taud Run As » | mm 1 CodeCover Measurement For JUnit
> Da Tools _ : _
4 -
. DE. Tool Debug As .ﬁ).' 2 JUnit Plug-in Test Alt+Shift+ X, P
5 Hﬂ rmetamo Profile As ¥ | Ju 3 JUnit Test Alt+Shift+X, T
4 metamo T » : i
> B = Run Cenfigurations...
> i metamo Compare With b - -
s Hﬂ metamao _ ptionError?.setisbissumption (false) ;
y Hﬂ metamo Replace With g ptionError.setlsAssumption (troe) ;
a (FB testsrc Restore from Local History... alse (AssumptionModel . getIsdssumption (nofssump
rus (AssumptionModel . getIsdssumption (isissumpt:
4 iz metamo Properties Alt+Enter
» m Test | . .
- 2 JRE System Library Uvast 16 | I JeeCase sehoeumpricaecCase - fac.createlseCase();

Validas AG Page 30



VAN

Test Coverage Vi

A4

(M) getAllAssumptions 0% 0% 0% 0% - -
(14] getlshssumption = 100,0%  ==m1000 % - = 100,0 % - -
i?l. B I B L | [ Nala-ta [ Nala-ta [ Nala-ta
Show methods with ’Term Coverage - ] ’> i ] a5 %
Marne Statement Branch Loop Term ?-Operator  Synchronized

1= ToolChainAnalyzer Gl % L 0% L E - -
B metamodel w5 % L LR (0% .G %% - -
B de -] % -5 0% Ll T - -
B validas w5 %% L (0% G - -
1 iso26262 w5 % L (0% L - -
1 checks w5 % L LR (0% .G %% - -
® AssumptionModel iG] % LR (0 % .G % - -
(14 getlsAssumption 000 % w1000 % - 00,0 % - -

* thoses Use Cases that are no assumptions and the Assumed Uses Cases are
# returned only in case it i=s allowed
®f

public clas=s AssunptionModel {

J,-"Af*
# returns the Isfssunption for an item, ensures that assumption settings
# are "inherited" from Tool->UseCae->*Error->...
*f

puhllc gstatic boolean getlshssumption(Cbject item) {

[

.
e

Validas AG je 31




Content

vV VvV VvV Vv V9

<X

Roadmap

Requirements for Tool Qualification (Standards)
Proposals for Goals for Eclipse

Proposals for some steps towards Tool Qualification
Steps on the road

First steps: Requirements handling

Second steps: Design, Coding and Test

Third Steps: Planning Tool Analysis and Life Cycle

Fourth Steps: Life Cycle Refined, PSAC Generation, CM

Fifth Steps: Quality Assurance, Qualification Liaison Process, Data

Sixth Steps: Verification, Multi-Function, Coupling, Independency, COTS

» Summary

Validas AG
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Planning: Tool Analysis for PSAC 04

4

Determines “qualification needs” of used tools
Qualification Need: “Required Confidence => Tool Qualification Level (TQL)”
Required Confidence (and mapping to TQL) depends on domains

— DO-178C: Criteria 1 — Criteria 3

— 1SO: Tool Confidence Level based on Error Analysis in Use Cases

— |EC 61508: Tool Classification: T1 - T3

» Tool Chain Analysis Method (RECOMP) can be applied in all domains to
determine the Required Confidence

Simple Tool Chain Analysis Model has been added to DO-330 meta model
Connections to existing model (“TORFunction”, “TRFunction”)

Validas AG Page 33



Planning: Analysis Model for PSAC

ToolBnalysis b

crvesInte  0.% | [ AnalpssEement =} { [] EmpMiigaiion
) = Marne 1 EString IsSubsumequ,r I = Assumption : EBoolean I
DretivedFromn = Drescription : EString
= Cornment : EString
0.%] 0. Subsumes
[T Amiore 0.* A DISEDUEFEdB'y’ Check
= Marme ¢ EString 0. |DetectedEm:-rs
| = Description : EString | | Bt S IIZI..* 0.1
[= SaFetyIrnpact : EBoalaan I AvoidedErrors . Restiriction
| 1 AovoidadBy|

[E! FunctionAttibute | [ AnifactAedbute | g, #
I 1 |
. . T | Arribures
= =enurmaration == = =enurmatation = = [
“# CaontralStatus BT ok | H ToRCther || H ToRazsumption N
= - . o, 0,.*
Epent ; $gt_; g 0.* CrestedBy
= Accepte = -‘|_E—|
_ . _ ~. RequiredProjects | I
Reviewsad TOL 3 0 i ¥ 0.7 | Modifisdey alie
= Implermeanted = Tol 4 " TORConkext . ! LEEt
= = 0. o
_ ;:Isr::iad ST TRLE : Qi 0.1 UsingProjgets H Tooiiperanonaltegog InputCutputs Cutputs | |
L Project 1 | =
! 1 - HToRs = I0 : EString o artiFact

= Marne | EString

[TE Werification % = TQL: Tl

H Docurnentation |

i

= Deschption : ESthing
| = Status : ControlStatus

0,
TORFarmnat

Hl Werificationtethod

= I ¢ EStHng
0,.¥| o Mame ! EString
| = Description : EString

El TestProcedure

[ H TestCazes |

| = ResultEwaluation : EString

n,*

t = ExpectedCutputs @ EString

0.% 9 Sratus  ControlStatus

..

D..*
0.

TRU=erInsthiction I

11

| TestCaze

= ID ¢ EStHing

U..*

= Purpoze i ESthing
= Caonditions : EString
= Inputs i EString

0.k

Q TRCustarnizing |

|[] TRExpectedErofessage “

H LLRs ]

Validas AG

| = Type t EString |

= Name EStnng

Inputs

|| ArchEcore

[ archGenmadel

VAN
\/\4
v

ArchiTert |

[ Amhiterrefeguiement

f o Path 1 ESting

= TRs
0.* —1 . u..*l ok
|2 WerficationCrata = ,9? ! . 1
o Results ¢ EString I III.."‘::} £e ET e
=} F'as_:ed : EBooIgan u,,;FI o ::: Ei;j;’;::gl pa 1
o Yalidator : ESting | H DeRnition i " |
. # atus ¢ ControlStatus
| = Date : EDate & Term : EString 0. 1
* = Cescrption @ EStin # i)
0. - - - =] TROther L.
0.* TRIntetface

1

| 0¥ |

TRRobustness I

T

TRPerformance

-
1

E ArchRequiredPlugin

| = PluginID ¢ ESting

= Cptional | EBoalean
= ReExpont : EBoalean
= Min'etsion 1 EString

= MinWersionInclusive : EBoolean

= Max\ersion ; EBoolean

= MaxWersionExclusive : EBoolean

0.1

H AmhBackage
= Marne  EString

| = \ersion t EString

0,.#
0,4
-.-JT | LowwLevelRequirernent 0.1
" = ID : EString 0.1 | EJ RePvariable T .
0% | = Description : ESting [ | E RefPackage |
= Status 1 ContralStatus - EEE—
0.4 Lo | 0. o0.1°
" LY eee——
1 [
T 1 | |- RefClass |
ol '}Whmm.-_;ﬁmﬁfgmnm {:]__ = Wisibilivy ; Wisibility |
D = Mame t EString 1 T . ]
| = =enurmaration = =
1| visibilivy
_ o ) | Reffction | — PRIVATE
| PP arametel  — H Refdathod 1ot = DEFALULT
= REetumType : EStrng = PROTECTED
= Yisibility 1 Wisibility | = PUBLIC
| G

| [ ArchExtension
| = Point : ESting

:I:I awrhErpartedPackage

{j_l—:ll | ArchUnexpontedPackage

H ArchImpartedPackage
= Optional : EBoolean
= MaxtarsionExclusive | EBaalaan
= Max'erzion : EStHng
= Min'\tersion : EString
= Minv'ersionInclusive : EBoalaan
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Planning: “How-To Qualify” Document "

» General explanations

» Conformance to DO-330 (bidirectional Tracing)

— Structures according to DO-330

— ldentification of Requirements

— Tables for Tracing

— Tracing against IDs is also contained in other
Documents like TDP, TVP,...

» Bidirectional tracing ensures that not
too much is models/requested

within Eclipse qualification process

3 VALIDAS %

Tool Development Plan

for every

Qualifiable Eclipse Plugin
Version 0.6

[fthe tool plans have been adopted the compli a.m:e to DD 330 has

updating the tracing in [HowTo] and theipd ==

projects. Satisfies DO-330-T1-6, DO-33 Bldlrectlonal Tracmg

Validas AG

Y VALIDAS *

rV /

<k

How-To Qualify
Eclipse-Based Tools

Version 0.2

1 Document History

2 Definitions

3 Tool Qualification Process

4 4 Traceability to DO-330

4.1 General Considerations
4.2 Tracing to Tool Qualification Planning Process Section
4.2 Tracing to Tool Development Life Cycle and Process Section
4.4 Tracing to Tool Verification Process Section
4.5 Tracing to Tool Configuration Management Process Section
4.6 Tracing to Tool Quality Assurance Process Section
4.7 Tracing to Tool Qualification Liaison Process Section
4.8 Tracing to Tool Qualification Data Section
4.9 Tracing to Additional Considerations for Tool Qualification Section
4.10 Tracing to Tool Qualification Objecives Section

5 References

Ident_l'ﬂér
DO-330-4.1
DO-330-4.1.a

DO-330-4.1.b

RO-330-4.1.c

bo-330-4.1.d

_ He?wnrd

Qualification Need
Identification

Intended Use

Qualification Need

TCOLs

Satisfaction Comment

Satisfied by satisfying sub-items

The identification (plugin/product name) of
Eclipse products and plugins is reused

Is done inthe TORs model for the main
plugin of the tool model (see section 4.3.1 in
[TDP])

See Tool-Analysis part in the model (see
section 4.2.2 and 4.2.3 in [TDP])

See Determination in section 4.2.4 in [TDP]

Table 2: Tracing Table to Tool Qualification Planning Process




<D
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Tool Development Plan

N

NI
f

Y VALIDAS %
General Process Description for Qualifiable Eclipse Plugins

Tool Development Plan

H for ever
Compllant to DO-330 Qualifiable Ecliése Plugin

Version 0.6

Can be adapted by developers (DO-330 compliance!)

2 Definitions

4 3 Introduction

Contains description of how to use the model, i.e.

3.2 Multi-Function Tools

Standards for 3.3 Usage of Qualified Plugins

3.4 COTS Tools

vV VvV VvV Vv

4 4 Standards

- Req Uirements: TO RS’ TRS [» 41 Project and General Information

4 4.2 Tool Qualification Planning
— Design, Architecture: TRs, LLRs TRV T —
[ 4,2,2 The Tool Analysis Model
4.2.3 Determination of the Confidence Level

- I m plementat|0n > 4.2,4 Determination of the Tool Qualification Level

4 4.3 Tool Requirements

» Specific documents can be generated from the DO-330

[ 4.3.2 Tool Requirements

model, the architecture and the (enriched) implementatio ‘>
— Requirements for <Tool Name>
— Design for <Tool Name> T s e cpae e

} Examples for Some SpECific docu ment EXiStS 5.1.5 Tool Quality Assurance Process

5.1.6 Tool Operational Verification Process
» Similar document for verification: Tool Verification Plan BalsauSaee
5.4 Life Cycle Verification
. [» & Tool Development Environment
Valldas AG 7 References
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Build Qualification Kit

<X
>

» Currently: 2 Builds available in Eclipse & Buid configuration 0% %0

[ ]custam Build

- S O u rce B u i I d Runtime Information

Define the libraries, specify the order in which they should be built, and list the source folders that should be
compiled inta each selecked library.

» Missing: Qualifiable Build Configuration
with plugin specific

Binary Build Source Build

— Qu a I ifi C a t i O n i n fo r m a t i O n ( D O _ 3 3 O EE:E:.': khe Folders and files to include in the binary EE:E:.': the Folders and files ko include in the source
[]E .classpath []1= .classpath
IVI O d e | ) []E project (1= project
#-[|[= .settings +-[]= .settings
- [7] = META-INF [ = META-INF
— Test Cases / Coverage o Ol br > 016 b
[]larh build properties [] e build. properties
o o . +-[w] (= model +[] = model
— Ve r I fl Ca t I O n re S u Its |= plugin.properties ] = plugin.properties
<k plugin.ml [ ] plugin. sl
[ = sre +- ] = sre

— Documents

Validas AG Page 37



Content

vV VvV VvV Vv V9

<X

Roadmap

Requirements for Tool Qualification (Standards)
Proposals for Goals for Eclipse

Proposals for some steps towards Tool Qualification
Steps on the road

First steps: Requirements handling

Second steps: Design, Coding and Test

Third Steps: Planning Tool Analysis and Life Cycle

Fourth Steps: Life Cycle Refined, PSAC Generation, CM

Fifth Steps: Quality Assurance, Qualification Liaison Process, Data

Sixth Steps: Verification, Multi-Function, Coupling, Independency, COTS
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Tool Life Cycle for Qualifiable Plugins "

» Combines the following processes:
Planning (TORs)

Development (TR, LLRs)
Integration (Verification)

Configuration Management

Quality Assurance

» Fits to existing processes (Project process, Release Process)
by extending them with a “Qualification Stage”

» The following stages are defined (and can be determined automatically from the DO-330
model) such that every release has a well-defined qualification stage

Ungqualified-Pre-Alpha Release (“Undefined”): unknown qualification state
Qualification Alpha-Release (“Analyzed”): The TORs are defined and TQL is determined

Qualification Beta-Release (“Feature-Complete”): All requirements (TORs and TRs) are described
and have traces to LLRs and Code

Qualification Release Candidate (“Verification Defined”): All required verification steps are
defined. No open bugs of the category “Blocker” are available.

Qualification Release: (“Successfully Verified”) Verification has been successfully executed and
are documented within the qualification kit

» Transition Criteria are formally defined, based on the DO-330 model

Validas AG
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Tool Life Cycle Transition Criteria O

<X

Defined in the “Tool Development Plan”
Required by DO-330-4.2.1, DO-330-4.2.2, DO-330-4.3.b

Quite formal definition (can be checked automatically) based on the DO-330
model of the tool

» Example (truncated): Transition to Qualification Alpha State (“Analyzed”)

e The Project has a nonempty Namee, Provider, Validator,
e The Project has a ControlStatus=R eviewed
e The Project has the following TORs specified (in a 7O R s container):
o At least one TOR Function defined. All TOR Funetion elements have
= nonempty /[
= nonempty Description
= ControlStatus—=Reviewed
o At least one TORContextdefined. All TORContexte
= nonempty /[

All TOR Function elements should have
e at least one PorentialErrorin the AnalysisElentents composition
. e Forevery potential error in the TOR Function which has an assigned mitigation
= nonempty Description heck/ - he shall b ifact flow (to/fi he mitication’
e ControiStatus=R eviewed (c 1ec rest:rlcthn) the shall be an artifact flow (tol 0_111) the mitigation’s
' - ' _ | TOR Function, if the mitigation’s TOR Function is different from the TOR Function
o Atleast one TOR Format defined. All TOR Format e £ the PotentialErvor
= nonempty ID oI the fHole n.f.:-'u ITor. .
e nonempty Descrintion e A set of “derived errors”, consisting of
Y ) . . . .
| p‘?’ XA IPEor o all errors (AnalysisElements of kind PorentialError) of the assigned
= ControlStatus=Reviewed _ . o
FunctionAttributes and
o all errors (AnalysisElements of kind PotentialError) of the ArtifuctAttributes
of the Artifuct are CreatedBy or ModifiedBy the TOR Function. Note that if a
TOR Function has several outputs with the same AstifuctArrribure element
assigned, than the errors of the drrifactdrribute are multiple times in the set
with a different /D) that refers to the 4r77fuct in which they can occur.
e Foreach derived error in the set there is either
o acopy of the Potential Evror contained in the TOR Funciion or
o another PetentialError contained in the TOR Funiction that subsumes the
derived error, 1.e. has the PorentialError of the AnalysisAttribute in the
association Subsumres.

Validas AG



Tool Analysis in PSAC

From the Qualification Alpha Release (“Analyzed”) of the plugin/tool

>
N
_

Verify the TQL (from qualification needs and Projects max. “RiskLevel”)

L1: Highest Level (ASIL D, Risk Class A,..)
L2, L3

L4: Lowest Level (ASIL A, Risk Class D,..)
L _NONE for uncritical plugins

Similar to Validas
Tool Chain Analyzer:
Checks &

Computations

TQL can also be TQL_NONE for L_NONE or no qualification need
List the assumptions of the analysis

Generate Documentation for the PSAC that justifies the TQL

Validas AG

== enumeration ==
# RiskLevel

== enumeration ==
2 TOL

= L1
= L2
= L3
= L4
= L_MNOME

= TaL_1
= TQL_2
= TQL_3
= TOQL_4
= TQL_S
= TQL_MOME

FequiredProjects
0, * UsingProjects
0.1

o

‘ H Werification

S Mame : EString
I_:l TOL TQL_I
o Validator @ ESTing

o Lsedssumptions | EBoolaan

——
ED MaxFiskLewvel RiskLeveE
o Status  ControlStatus

H Artifacts |

&*l

H Project

—_—

i||
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Generated PSAC Example from TCA

4 1.4 Tool Chain Analyzer
4 141 Use Cases of Tool Chain Analyzer
1.41.1 Use Case Determinate Tool Confidence Level
1.41.2 Use Case Generate Tool Classification Report
4 1.4.2 Features of Tool Chain Analyzer
1.4.21 Feature Build Model
1.4.2.2 Feature Compute Tool Confidence Level
1.4.2.3 Feature Excel Interface
1.4.2.4 Feature Generate DOT
1.4.2.5 Feature Generate Word [doc)
1.4.2.6 Feature Model Validation
1.4.2,7 Feature ¥ml Interface
1.4.3 Potential Errors in Tool Chain Analyzer
1.4.4 Restrictions in Tool Chain Analyzer
1.4.5 Checks in Tool Chain Analyzer 14 Tool Chain Analyzer
1.4.6 Assumptions
4 147 TCL Determination
1.4.7.1 TCL Determination for Use C
1.4.7.2 TCL Determination for Use C

This section explains the determination of the Tool Confidence Level (TCL) for theto
Chain Analvzer.

Tool: Tool Chain Analyzer

Description:

This is the Tool Chain Analvzer from Validas AG
Impact:

TI 2 (Impact)

Tool Confidence Level:

TCL 1

Table 25 Tool: Tool Chain Analyzer

The tool Tool Chain Analvzer is modeled with 11 elements which have impact, 0 of tk
assumptions. In addition there have been modeled 7 features, 0 of them are assumptior

Elements Amount (Assumptions)
Use Cases 2(0)
Checks 1{0)
Restrictions WE()]
Qualifications R}
Potential Errors 2(0)

Table 26 Amount of Elements in Tool: Tool Chain Analyzer

1.4.1 Use Cases of Tool Chain Analyzer
This section describes all analyzed use cases of Tool Chain Analvzer in separate subse
The following use cases of the tool Tool Chain Analvzer are considered:

1. Determinate Tool Confidence Level, see Section 1.4.1.1
2. Generate Tool Classification Feport, see Section 1.4.1.2

Validas AG 1.41.1 |[Use Case Determinate Tool Confidence Leve]

This section describes the use case "Determinate Tool Confidence Level".

g/

4

Error: Document Generated Wrongly

Description:

Document does not fit to the model.

From feature:

Generate Word (docx)

Discovered by the following checks:

* (Confirmation Review Of TCLs Detect Wrong TCL
Subsumes:

o "Ng File Created” from "File Generator”

* "Semantic Error" from "File Generator”

* "Syntax Error” from "File Generator”

Occurrences:
® in Generate Word (docx)in Generate Tool Classification Feport

Error View:
@ Tool Clagsification R;J_o_rt—__-ﬁ“‘

S,
—
rl'equij'f:cl
E|1'0|'
Y
Document Generated Wrongly

Dizcovered Via

IS0 26262 Reviews
' I,
@ﬁnu Review Df@ Tool Classification Report
‘:*l’.‘hf:ck Dhscovered By

Detect Wrong TCL

[Table 49 Error: Document Generated Wrongly



Configuration Management

AN
N

4

We require eGit and Gerrit to be used for qualifiable Eclipse plugins

Some details (branch-names, configuration..)
to be discussed (currently with BMW-CariIT)

» Informations

— http://www.eclipse.org/egit/

— http://progit.org/book/

Tool Development Plan

1 Document History
2 Definitions
3 Introduction
4 4 Standards
> 41 Project and General Information
[> 4.2 Tool Qualification Planning
[» 4.3 Tool Requirements
> 4.4 Tool Design
4.5 Tool Code Standards
4 45 Configuration Management Plan

4.6.1 Configuration Identification

type filter text Configuration

v v

Ant = -
Do = Add a configuration entry

Ecore Tools Dial | sqq a configuration entry
EMF Compare
Help

Install/Update

Java Key  useremail

Please enter a key, e.g. "user.name" an

dava

lue

Mode.l‘u’alldatm Value  harutuni@in.tum.de
Plug-in Develog
Run/Debug
Tasks

Cvs
File Content
Configul

3

History ™

Label Decorations

| New Entry... ||| Remove All... |

Window Cache

Ignored Resources Value: | Mo configuration entry selected

Models
Usage Data Collector

» Described in Tool Development Plan (Version 0.8)
» Traced against “How-To-Qualify” Document (DO-330)

Validas AG

Open

I Restore Defaults ‘ I

Apply ‘

— http://www.slideshare.net/stefanlay/eclipse-git-und-gerrit = *s2esene

4.6.3 Traceability
4.6.4 Problem Reporting
4.,6.5 Change Control: Integrity and Identification
4,66 Change Control: Tracking
4.6.7 Change Review
4.6.8 Configuration Status Accounting
4.6.9 Retrieval
4.6.10 Data Retention
4 5 Tool Life Cycle
> 5.1 Life Cycle Processes
5.2 Life Cycle Stages
[+ 5.3 Transition Criteria
5.4 Life Cycle Verification
4 & Tool Development Environment
6.1 Eclipse Development
6.2 Eclipse Integration
4 5.3 Configuration Management [Draft)
6.3.1 Branches
6.3.2 Annotated Tags
6.3.3 Change History
6.3.4 GitWeb
6.3.5 Change Control
.36 Gerrit Review Support
6.4 CQuality Assurance

7 References


http://www.eclipse.org/egit/
http://progit.org/book/
http://www.slideshare.net/stefanlay/eclipse-git-und-gerrit
http://www.slideshare.net/stefanlay/eclipse-git-und-gerrit
http://www.slideshare.net/stefanlay/eclipse-git-und-gerrit
http://www.slideshare.net/stefanlay/eclipse-git-und-gerrit
http://www.slideshare.net/stefanlay/eclipse-git-und-gerrit
http://www.slideshare.net/stefanlay/eclipse-git-und-gerrit
http://www.slideshare.net/stefanlay/eclipse-git-und-gerrit
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Configuration Management Vi
4
» Configuration Items are all elements within the Qualifiable Eclipse Project
— Sources
— Architecture
— DO0O-330-model
e Requirements (TORs, TRs,
e Tracing
° ... Control
» Two Control Categories: CC1, CC2. Item’s CC depends on TQL | ©atgory by TQL
| | Tnullﬂpérati'ﬂna'l Réquifements Process | 1121345
2 | Tool Operational 51.1a [512a |0l Q| Q| Q| Q| Tool Operational 1031 | M| || @
Requirements are 512b Requirements
defined. 512c

» Definition of Control Categories (DO-330): Example: TORs changes have

Table 7-1 TCM Process Activites Associated with CC1 and CC2 Data to be reviewed for TQL_]_ to
TQL-4 but not for TQL-5

TCM Process Activity Reference ccC1 cC2

Configuration Identification 7.2.1 ) )

Baselines 7.2.2.a
7.2.2b
7.2.2.c ' '
7914 Plugin Extension has to
72.2¢ know this (Transition

- ility 7.2.2 o .
. Traceability —e L . . Crlterla!)
Change Review 7.2.5 * | OOO




CM: Control Status of TORs (Proposed) “

{Conflicted}

{Review/NOK}

{Conflicted}

{TOL<=4] Review OK}

Merged} Merged)

{TestResult==Passed}

{TestResult==Falled}

Validas AG Page 45



CM: Control Status of Tests (Proposed) “.

{Conflicted}

Control
Category by
TQL

112[3]4(5
OO NOING

{Review/NOK]}

{Conflicted} TQL-5:

Status is
Private

{TQL<=2] Review OK} \_(unchecked)

Merged}

Merged}

{TestResult==Passed}

{TestResult==Faliled}

Validas AG Page 46



CM: Control Status of O
TRExpectedErrorMessage (Proposed)

<X

Control
Category by
TQL

1121345
OlNGINOINe

TQL-5:
Status is

Private
(unchecked)

{TestResult==Falled}
{TestResult==Passed}

Validas AG Page 47
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Quality Assurance

4

AN
N

/

Interface model to bugzilla (or other bug tracking systems)

» Contains references to test cases (that can be verified) and potential errors
of the analysis (together with possible mitigations/work arounds)

CONTACT LEGAL

= Yalidator © EString
= MaxFiskLevel : RiskLevel

0o Status : ControlStatus

o Usesssumptions . EBoolean

. - dclipse &
< <enumeration== <<enumeration = N P 3 BUGS
{é} E'I-'IEIStatL'IS {é} BUQRESD'U“DH When I am trying to launch a specific
- - Bugzilla — Bug 241577 plugin, in the error log I am getting the Last modified: 2008-07-21 16:39:07 EDT
LMCOMNFIRMELD! UNRESOLYED error (See More Info)
- O = FIXED
CDNFIRME - IHI'IJ'I.'E'.LID Home | New | Search | [?1 | Reports | My Requests | Preferences
- IN_F'H-I:'GHESS | Help | Log out slotosch@wvalidas.de | Terms of Use | Copyright Agent
= RESOLWVED = WONTFIX ‘
- VERIFIED - DUPLICATE Bug List: (2 of 454) First Last Prev Next Show last search results
- WORESFORME Bug 241577 - When I am trying to launch a specific plugin, in Save Changes ]
the error log I am getting the error (See More Info)
E Bug = <AL mer ation == Status: NEW Reported: 2008-07-21 16:20 EDT by Mandeep
o IO E5tr|r||§| -1 E-LJQSE"."EI’it':.f Product- PDE Hndiﬁied: 2008-07-21 16:39.EDT (History)
= Severity : BugSeverity — Blocker Component: Ul CC List: Sﬁet:;ﬂ e o < st
o Component @ ESTrin - Criti Version: 3.4 -
Fl . EI I:rlt":al Platform: PC Windows Vista See Also:
| = Version @ EString - Major =ee Alse:
O Eummar':." : EEtr"'-IEl _ |"-.,||:||"|"|"|.5|| Im[:_rtl}rtance: P3 normal (vote) Flags:
.. . Target Milestone: ---
=] DESErll:Itllzlrl . EStI""'-Ig - Minor Assigned To: PDE-UI- Inbox .dc:j:.:umentation
0 . . indigo
0 Status .. BugStatus | - Trivial QA Contact: e
= Resolution @ BugResolution et URL: iuno
. . Whiteboard: pmc_approved -
- l e E F'rDjEl:t Keywords: review -
0. = Mame ; ESiring Depends on:
E EIL-IQS = . Blocks:
= TQL ' TQL Show dependency free
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Tool Quality Report

}‘
N
N

» For every qualified Plugin there will be a tool quality report

» Contains required documentation of the audit & review of the plugin

Pointer to used tool development plan

Verification that is has been reviewed for DO-330 consistency
Verification of the used Eclipse development environment
Known-Bug analysis (mapping to potential errors)

Verification method for the qualification stage of the do-330 model
(manual/new Eclipse support)

Tag and successful nightly build report verification
Checks of required plugins quality reports

» A checklist in the tool development plan and a template eases the creation
of the tool quality report

Validas AG

Creation of this report is the only
manual step that cannot be
computed automatically from the

DO-330 model.
“last check before release”
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Qualification Liaison Process Vi
/
» For all tools with qualification need
» Demonstrate that the tools conform to their requirements (“TOR”),
even if qualification shows errors
Req.
Model
LLR & Test
Models
QA-Model
I\R/Ii((q:i.el S/I'ca)\;lel Pot. Error '&gﬂgfis Mitigation
Req. Analysis
Model Model
II\Q/I?)qd.eI TORAssumption

Validas AG Page 51
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Tool Aspects in Software Vav
4
» The interface to the application domains / developed Development Tool Chain
systems
» Depends on the processes (eliminated/supported) by ’/“
the tool y
» Consider the complete tool chain for development of
SW
» Planning
— 1S0O 26262-8-11.5.1: Software tool criteria evaluation &
report

— DO-178C-11.1: Plan for Software Aspects in
Certification (PSAC)

e g: Additional Considerations ... tool qualification
— DO0-330-10.1.1: Tool-Specific Information in PSAC
» Accomplishment

— 150:26262-8-11.5.2: Software tool qualification
report

— DO0-178C-11.20: Software Accomplishment
Summary (SAS)

— DO0-330-10.1.16: Tool-Specific Information in SAS

Validas AG Page 52
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Qualification Data

» All data produced during development and verification process

— From tool analysis, TORs

— to tool installation report

p Satisfies all elements in section 10 of DO-330

» Tool specific data
— DO-330-model of Eclipse

— Generated into specific documents

Requirements
Verification Plan
Verification results
Problem reports, ...

» Process (tool independent)

— Tool development plan

— Tool verification plan

<X

8.8 |[Tracingto Tool Qualification Data Section

Identifier
DO-330-10.1.1

DO-330-10.1.1.a

D0O-330-10.1.1.b

DO-330-10.1.1.c

D0O-330-10.1.1.d

D0O-330-10.1.1.e

DO-330-10.1.1.F

DO-330-10.1.1.2
00-330-10.1.1.h
DO-330-10.1.1.0
D0O-330-10.1.1,)

DO-330-10.1.2

Keyword
Tool Specific information in
PsSAC

Identification and Use Cases

Details of use in process

Technology maturity

Proposed TAL

Source Code

Stakeholders and Roles

Process Descriptions (TOR,
TOILTOVV)

TO Environment desc.
Qualification reuse

Reference to TQP

Tool Qualification Plan

» Meta-Data: contained in “HowTo-Qualify Eclipse-based Tools”-document

— Concept,
Liaison Process

— Tracing to DO-330

— Qualification Planning & Qualification Report

Validas AG

Satisfaction Comment

The information is in the DO-model
contained, a document could be
generated. See subsections

Modeled in Projectand TORs, see
sections4.1.1, 4.2.2 and 4.3.1 in [TDP]
The artifacts in the analysis model
provide the link to the automated
process, see section4.2.2.5 and 4.2.2.6 in
[TDP]

Systematic error analysis using
AnalysisAttribute insection 4.2.2.2,
4,2.2.4 and 4.2.2.7 in [TDF]

See TAL in Project modelin 4.1.1 and its
derivation in section4.2.4 and 4£.2.3 in
[TDP]

Code is part of the Qualification Build, see
section 6.2 in [TDP].

See “Provider” in MANIFEST.MF and
“Validator” in projectmodelin section
4.1.1 of [TDP] and the Validator in the
verification data model(see section4.2.2
in [TVP])

See Table 3 (5.1 and 5.3) and Table 4
(6.2)

See TORContext modelin section4.3.1.4
in [TVP]

Only possible as described in section 3.3
and 3.4 in [TVP]

TQP is generated from the same model,
hence it is trivial

The information is in the DO-model
contained, a document could be
generated as described in section 5. See
subsections
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Verification

N

Is documented in the generic document: “Tool Verification Plan”
Includes Tracing to DO-330 (“HowTo-Qualify” document)

For Example DO-330 states in section 6.1.3.1.1.a:

Compliance with Tool Operational Requirements: The objective is to ensure
that all the Tool Operational Requirements are implemented into the tool
requirements and that the derived tool requirements, and the reason for
their existence, are correctly defined.

Efficiency: one review satisfies

Know-Why: Tracing to DO-330 several DO-330 requirements
Tool Verification Plan 7.3.2.2 Review: Correct Refinement
: ?;":';:;:::2::; R This review shall review whether the TORs are correctly refined by the TRs (satisfies: DO-
e 330-6.1.3.1.a) and whetherthe TRs are correctly refined by the LLRs (satisfies: DO-330-
4 7.3 Manul Verification 5.2.2.2.c) and whether the Code complies with the LLRs (satisfies: DO-330-5.2.2.f, DO-330-
127 o epeton T 5.2.3.2.a). The results shall be documented in a VerificationData element associated with the
| I?.3.2.l Review: Consistency Check of TORs rEﬂﬂEd rEquirEmﬂt'
75.2.2 Reviews Correct Refinement 7.3.2.3 Review: Derived Requirements Compliance
7.3.2.3 Review: Derived Requirements Compli...
7.4 Automatic Verification and Nightly Build The derived requirements (i.e. the TRs without assigned TORs and LLRs without assigned
TRs) shall be reviewed that they do not negatively impact the expected functionality and
b S t? outputs of the TORs. This shall be documented in the verification data in the results string.
upport: Satisfies: DO-330-5.2.1.2.h. DO-330-5.2.2.2.d. DO-330-6.1.3.1.a.
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Test & Verification Model

» Relates test to requirements (TOR, TR, LLR) & implementation

RequiredProjects

< =<enumeration ==
* Testtethod

REQUIREMEMNT _BASED
EQUINALEMCE_CLASS
BOLINDARY VALLIE
TRANSITION

LOGICAL _COMBIMATION
FALILT _INIECTION
INTERFALCE
PERFORMAMNCE
ERROR_GUESSIMG

BACK _TO_BACK

X
7

<)

+

I:I..*
LIsingProjects
H Project 0.1
: -—
= Name : EString - H ToORs ™
= Mersion  EString
= TOL » TOL
o Yalidator : EString - H TRs H TooinerstonsiRequiamert
o MaxRiskLevel : RiskLevel = ID : ESfring
H “erification « = UseAssumptions : EBoolean ¢ = Description : EString
o Status - ControlStatus o Status ;| ConfrolStatus
{ ¢
{ 0..*
D..* |:| +
H “erificationData - H roalReguirameant
= Results : EString 0. = ID : EString <
= Passed : EBoolean = Descrintian - .
) : ption  EString
= Yalidator @ EString H TestCases | o Status : ControlStatus
= Date @ EDate ¥ o
0.* . b
..
+
D..* I:I“ D..* I:I“*
i — H TestCase o.* H LowlLevelRequirement
H &f'E-:Hﬂn:a’Fn:unMeﬂ’u:ud ST ESTIng ) = ID : EString
| |2 I ESIU’W"H _ = Purpose : EString 0. o Description @ EString [
0.%] = Mame : EString = Method : TestMethod = Status @ ConfrolStatus
o Description @ ESring o Conditions : EString | a.*
o Inputs  EString 1.*
o ExpectedOutputs | EString
o Status | ControlStatus i
H TestProcedure g+ H implementstionfefGrance
= ResuliEvaluation : EString | 0.*% o.* = Name : ESiring <]

o Status | ControlStatus

A FANAN
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Verification Support?

<X

» The DO-330 model supports verification
— Validation: “Every TOR has at least one TR”
— Validation: “Every TOR has at least on Verification Data”
— Derived TRs are identified
— Every Derived TR has a VerificationData

» Criteria are evaluated from Eclipse within the “tool life cycle transition

criteria” that determined the “qualification stage” of a plugin (see slide
before)

Gerrit supports reviews (see slide before)
Flexible process:

— Do not enforce the waterfall: Requirements -> Design -> Code -> ...

— Allow “Implementability check” to be deferred after implementation
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AVAY

Data & Control Coupling Problem X

4

» DO-330-6.1.4.3.2.c: “The analysis should confirm that the requirements-
based testing has exercised the data coupling and control coupling between
the tool code components”

34 public class AssumptionModel
35

» Eclipse supports coupling by Sal

* returns the Islissumption for an item, ensures that assumption set

Validas AG

® ® 35 * are "inherited" from Tool->UseCae->Error->...
'{{ »”
Call Hierarchy” for Variables (Data) - - |
40 public static boolean getlsissump=" -~
d M th d C t I d 41 if (item instanceof Error)
an e 0 S On ro an 42 Error uce = [Error) item:
43 return uce.izlsizsumption
{4 - »” .
ype Hierarchy” for classes (Data) J iy e a——
45 || fuce.getCheck| pen DeCaration
ag y Open Type Hierarchy F4
} I h I d b h . ° L Cpen Call Hierarchy Ckrl+Alk+H
t S O u e S 0 \N n I nteg rat I 0 n test T by 52 Shaows in Breadcrumb Alt+5hift+B
all Hierarc
i Cuick Qutline Chrl+D
t h t mbers calling 'getlsAssumption(Object)’ - in workspace Quick Type Hisrarchy CHIHT
a P getIsAssumption]Qbjeck) | boolean - metamodel, de, validas.isozs ]
e i ] i i : i Shiow I AlE+Shift-+hw L
+- @ rollectAssumptions{Collection, List<EQbject=) @ ink - de,valic
h d . I I d I o & consider(EObjeck, boalean, baalzan) © boolean - metamodel, Cut kel
- Eve ry I I I et O I S C a e CO r re Ct y 5 @ containsIsAssumpkion{Object) : boolean - metamodel.de wali Copy ChFC
&% containslsAssumption{Object) : boolean - metamadel, de Copy Cualified Mame
fro m a re n t | a Ce i n t h e t re e + @ createTCLTableBodyiTool, int) : DocTableRow - de.valid) Paste Chrlay
p p - @ getalassumptions{Object]) ; Lisk<EChjeck = - metamodel
+- @ getChildren{Object) : Collection <7 = - metamodel, de, v ali Cuick Fix Chrl+1
E . b | M d 'tt +- @ getChildren(Obiect) : Collection =7 = - metamadel, de.vali Source AlE+5hift+5 r
Ve ry Va rl a e I S re a W rl e n +- @ getChildren{Object) : Collection=? = - metamaodel. de. v ali Refactar Ale+5hift+T ko
+- @ getChildren{Obiect) : Collection =7 = - metamodel,de,vali Surraund \With Alk+5Shift+2 ¥
CO r r‘e Ct I y (fro m eve r‘y p a re n t) +- @ getChildren{Object) : Collection=?= - metamodel.de.vali Local Hiskary K
+- @ getChildren{Object) : Collection=? = - metamodel.de.vali
_ ) . ) ; References ko
- @ getChildreniObject) : Collection =7 - metamodel.de.vali _
C o d e Cove r a g e m e a s u r e m e nt - @ getChildreniobiect) : Collection <7 - metamodel.de,val  DEClarations v
+ @ createdrtifactElementTablel Artifact) © DocElementTable - de Find Bugs b
° + @ rcreateCheckElermentTablelCheck, List<CheckOocurrence ) Fun As "
d oes n Ot S u p po rt t h IS #- @ createErrorElementTable(Error, Lisk<ErrorOccurrence:=) : Do Debug As v |
+- @ creakeQualificationElementTable(Qualification) : DocElement’ Team v |
+- @ createRestrictionElementTable{Restriction, List<Restriction } !
i Compare With L
+- @ createToolElementTable{Tool) | DocElementTable - de.walida | i R
+- @ createllseCaseElementTablelUseCase) | DocElementTable - R?F ace Wit
+-- @ rreatel ke aceiCwarvicw Tahlell lzermazst © DiocFlementTahle WikiText 4
Preferences. ..
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Data & Control Coupling Solutions Vav

4

» Requirements based integration testing including robustness requirements
(TOR, TR) with an analysis of data & control coupling

— Find a tool that measures coupling or
— Do it manually:

e Determine callers for every method / variable
e run tests for every method document access
e Analyze & complete uncovered accesses

Both would lead to a minimization of coupling

» Since Coupling in Eclipse is implemented from the Eclipse classloader (and
parts of the Java runtime environment) it suffices to qualify those elements
/ parts. OSGI influences the mechanism
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Independence Challenge in MF Tools -

4

» 11.1.d (Additional Considerations for Multi-Function Tools) states:
if multi-function tools both produce and verify the same output

— Protection shall be used (plugins) AND
— (for TQL-1 and TQL-2) Independence

» Example :
Configurator | Checker
Models
(TQL-2) (TQL-2)
7 ™ N\ 7 ™ ~
Analysis & P ’ I~ Analysis & ’ | S Analysis &
Mitigation ~ I S N Mitigation i I N o Mitigation
i | S s | S
N ’ S
s I N 7 | S
P s N 7 S
k % V4 v A
Ul Cfg-Model Logging Chk-Model Reporting
(TQL-2) (TQL-4) (TQL-2) (TQL-5)
N ”
N o Common - <
\ .

Proposed Eclipse Tool Development Plan:™ Dependency P TQL-1 + TQL-1 requires
3.2 Multi-Function Tools: S o P Analysis & Mitigation or
If common dependencies are used NV Al indepen.denc.e, e.g. by
their TQL should be higher than the Modeling diversity
the TQLs of the using parts
(satisfies: DO-330-11.1.d) (TQL']-)



Developer Tasks
(DO-330-11-1)

Qualifying COTS Tools

User Tasks
(DO-330-11-2)

<X

Annex A | Objectives Applicable to Annex A | Objectives Applicable to
Table Tool Developer Table Tool User
T-0 Objectives 2. 4 and 5: T-0 Objectives 4 and 5: Not C
Applicable applicable NOt_h“_qg E
) . missing
Others: Not applicable Others: Applicable
T-1 All: Applicable
T-1 Objectives 3 and 5: Not
applicable
I-2 All: Applicable Others: Applicable
T-3 All: Applicable :
T-2 to T-7 | All: Not Applicable
T-4 to T-7 | All: Applicable I-8 All: Applicable
T-8 All: Applicable :
T-9 All: Applicable
T-9 All: Applicable
T-10 All: Not applicable :
T-10 All: Applicable

» No differences found to the qualifiable plugin approach, where every plugin
nisc.ds-treaded like a COTS tool
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Computation of Maturity

<),
<k, <

<)
‘

» Maturity of tool and algorithm is required by: DO-330-10.1.1.c, DO-11.4.1.e
» Maturity is determined by the effects of changes of bugs

— Immature tools have big changes
— Mature tools have small changes

» The effect of a bug is modeled buy it’s affected elements:
— Implementation References (Class, Methods,....)

— LLRs

— TRs (including architecture)
» Note that if the architecture changes,

many implementation references change

» Modeled using BugAffectedElements

— TRs (including architecture)

— LLRs

— Implementation References

I:IH?'F

El Bug

= ID @ EString
= Severity | Bugseverity
o Component | EString

_| = Enwironment © EString

= Version  EString

= Summary  EString

= Description @ EString

= Date @ Estring

0 Status | BugStatus

= Resolution : BugResolution

D..*

H Bugd fectsbiatismernt

v

» Maturity can be computed automatically from

— Number of bugs (in a fixed time)
— Number of affected elements

Validas AG

...........
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Roadmap -

1. Goals: DO-330
2. Concept: Eclipse

& i
4. Qualify (selected) plugins

p Status May 2012

Goals &
Requirements

Identified

Status May 2012

>3
«$r«
<
N

Project QPP -

Tool Life Cycle Processes

Tool Qualification Planning Process - Section 4

Tool Development Processes - Section 5

Integral Processes

Tool Verification Process - Section 6

Tool Configuration Management Process -
Section 7

Tool Quality Assurance Process - Section 8

Certification Liaison Process to gualify the Tools -

Section 9

Tool Qualification Data - Section 710

Additional Considerations for Tool Qualification-

Saction 77

Elaborate Demonstrate
Concept & Implement
for QPP QPP

Status: Feasible
and 100% of DO-330 Ready to start
covered

» Summary: Qualification is feasible and qualification

Validas

(based on current prototype) could be started now

Qualify
Plugins with
QPP

Ready to start
(Prototyping)
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\/
Summary w

» Roadmap towards development of qualifiable Eclipse tools & plugins
— Classification: Tool Analysis -> Planning Process
— Qualification: Process & Model for Qualifiable Plugins
— Usage: Fulfill Assumptions and apply qualification kits

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

Metadata extension for qualification information of plugins: DO-330 model
Much work in progress

— Tracing to How-To-Qualify Document Tool e Cycle Processes

Tool Qualification Planning Process - Section 4

— Modeling: gaps to current meta-information

Tool Development Processes - Section 5

— Create documentations (TDP,TVP,..) integral Processes
Tool Verification Process - Section 6
st 9nd rd pAth gth gth
1 ’ 2 ’ 3 ’ 4 ’ 5 ’ 6 Ste ps pe rfo rm Ed Tool Contiguratiosn ru:qnagement Process -
PrO posed nEW rOIe fOr that WO rk: ECI i pse Va Iidator Tool Quality Assurance Process - Secilion 8
Va I i d a S co nt ri b Utes Certification Liaison E;c;;gisgto qualify the Tools -

Tool Qualification Data - Section 10

Additional Considerations for Tool Qualification -
. Section 17
Validas AG




Thank You!
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Validas AG, 2012
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