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Problem to be solved

Bad RequiremeniSpecificationsare causingenormous costs

Howto avoid bad

RequirementSpecifications?

Root Causes of

Software Expected Characteristics:
Requirements A Necessary =
Defects 16.9% A Traceable Tool support
A Correct — available
A Feasible
A Testable —
A Complete
Design A Consistent e .
000 2 Applc 1 A Unambiguous sufficient
Ll - A Conforming tool
A Unique - support *

* Only 50% of theeg-characteristcsverifications
can be performed with common metrtools!
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|dea

G ¢ KNP dzasandardizati6hsiidxtual requirement-specifications elements
A All expected characteristicean bel dzi 2 YI G A Ol f f & OGSNATFTASR

StandardizationAMeasures:

: Missingverifications
Automatic canbe performed

A Standardizationof specifications contents andequirements RIL Tests A Gl

A Consistent
syntax A Unambiguous
A Classificatiorof functional requirements ﬁ Strﬂlir;fﬁ;mmg

e.g.structure or behavior req, goal,..
AReuseof specificatiorelements throughtemplate-classes G

- SpecificationStructuresand Reqgscan beinherited

- Classegan bederived(specialized) omstantiated(copied) [ Test Protocol}
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Solution

Visioneer provides the following services/products:

1. RE Consulting services for pilot projects

A Visioneer provides method consisting of ap70 generic RIL tesg method how tchandleregswith classesand
about reusablé0 generiaeqtemplate-classes A shall beappliedand customizedn a pilot project

A Goalof the RE consulting is to set up RE proces®gether with the customer and defining varioasteria, the
measuresand evidencedhow to securaall ofthe requiredreqscharacteristics

The RE Consulting servigesrformedtogether with our consultingpartners.

| A Engineering People GmbH (EU)

Status:The 1 pilot project (Cariad will be closedin May 23A the 2. pilot will startin June 23

ASMSTT (USA/Asia)
Status ??

2. VisioneefTool to perform the missing RIL tests

A Visioneer provides 8W Too(AddOnfor CodebeamébDoors) that carhandleregswith classesperform the
missing50% of thereqg-characteristcsrerificationsand create Rltest protocols

Status 1. version available 26. Apr 23
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Visioneer RE Process

Visioneer RE method:

1. Using the describe&tandardizationMeasures
2. Describing reusableegsor regsstructures inClasses
3. Definition of an appliedRE Process

A Definition of the criteria to fulfil each of the expectedegscharacteristics

A Definition of the measureshat required to fulfil eachcriteria

A Creation of automated verifications that generatevidencesfor eachmeasure
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Example RE Process

Foreach of thereq characteristics:
the criteria, the measuresand theevidencesshall be defined
e.gfor completeness

Completeness criteria | Measures Evidence

Functional completeness 1 Each stakeholdereq must be linked with a systeneq CB Metric
T é

Logical completeness A All logical input signal combinations must haleardefined output values VISIONEER Tool

é e

TheVISIONEERbolis providing the missing50%o0f RILtests
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Missing RIL Tests

No evidencescan be created with common tools for the followiagteria and measures

Completeness

Criteria Measures

Logical completeness All logical input signal combinations must haleardefined outputvalues

A it shall be verified if ajpot. combinationsare "defined

Detail completeness All necessary details shall be defined

A it shall be verified if alinandatorytemplatesitems arereused

Complete error Each of thdunct. entities €.g.signa) shall be described according to an itéemplate
handling and containing the entity specifie(g.signalspecifi¢ error handling and supplement functions

supplement functions A it shall be verified if the spec containsly regsstructureswhich arederivedfrom its entity

description specificcemplate (System Kt
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Missing RIL Tests for el. Systems

No evidencescan be created with common tools for the followingteria and measures

Criteria Measures

Thereq specicationstructure  Thereq specification structure must contain all functional entities of the system

shall be conforming to the  architecture and its IF (Interfaces)

system architectureelements A It shall be verified, if theeq specification structure and its IF is synchronized with the

sys. arch. elements (MBSE(. K-Matrix
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Missing RIL Tests for el. Systems

T

UnambiguityCriteria

It shall be clear whatibrary-elementsare mandatory

or optional or proposalsand what can be

overwritten or deleted

Measures

The Reuse of templates shall be handled wibiect-
— oriented methods(classes)
Each of theegsshall be handled according to the A it shall be verified if the inheritance rules are
singlesourceof-truth followed
Criteria
Each membeof a functional entity shall all be
described with thesame spesstructure items —
VISION:EER 10
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Visioneer Tool Functions

Version 1(for Codebeamey A available26. Apr 23

- Reggemplates class handling and verification of inheritance rules

Version 2(for Codebeamey A plannedSept 23

- Performance of all missing RIL Tests and Test Protocol creation

Version 2(for Doors) A plannedDec 23

- Samefunctionsasv2.0for CB

Version 3(for Doors and CBA plannedMar 24

- Implementationof MBSENterfaces
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Visioneer Tool Version 1:

Handlingof RequirementTemplate Classes
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CurrentRegTemplates

2 IN_Signal_Reqgs

Hint: In this template are input-signal relevant reqs are defined

2.1 Error Reqs and Handling

2.1.1 Signal Range Check

IF the signal is out of range, THEN the value shall be estimated

2.1.2 Communication Timeout Test

Hint: A communication timeout test shall be performed for all cyclic signals

IF the signal is missing = XX ms, THEN the last signal shall be used

2.2 Diagnostic Trouble Code

Hint: For safety relevant errors, a DTC shall be stored

DTC Number = thd

IF the signal is missing = XX 5, THEN then a DTC shall be stored

VISION:EER

In this (simplified) exampleemplate generic

requirements are defined

A which arerelevantfor any signal

A and shall beeusedfor the signatregsof each
signal
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CurrentRegTemplates

In this (simplified) exampleemplate generic
requirements are defined

A which arerelevantfor any signal

2.1 Error Regs and Handling A and shall beeusedfor the signatregsof each
signal

2 IN_Signal_Reqgs

Hint: In this template are input-signal relevant reqs are defined

2.1.1 Signal Range Check

A General Reusé®roblems:

IF the signal is out of range, THEN the value shall be estimated —
A

Somereqsare vagueand thusnot testable

2.1.2 Communication Timeout Test
Hint: A communication timeout test shall be performed for all cyclic signals A It is UﬂClear, Wha[eqsare mandatoryand what
areproposals

IF the signal is missing = XX ms, THEN the last signal shall be used

_ : A It is unclear whateq s relevant (common) for
2.2 Diagnostic Trouble Code which specificentity (e.g. for all CAN signals)

Hint: For safety relevant errors, a DTC shall be stored

A It isnot verified automaticallyif the reused
DTC Number = tbd templates contain alnandatory items

IF the signal is missing = XX 5, THEN then a DTC shall be stored
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CurrentRegTemplates

In this (simplified) exampleemplate generic
requirements are defined

A which arerelevantfor any signal

2.1 Error Regs and Handling A and shall beeusedfor the signatregsof each
signal

2 IN_Signal_Reqgs

Hint: In this template are input-signal relevant reqs are defined

2.1.1 Signal Range Check

A General Reusé®roblems:

IF the signal is out of range, THEN the value shall be estimated —
A

Somereqsare vagueand thusnot testable

2.1.2 Communication Timeout Test
Hint: A communication timeout test shall be performed for all cyclic signals A It is UﬂClear, Whateqsare mandatoryand what
areproposals

IF the signal is missing = XX ms, THEN the last signal shall be used

_ : A It is unclear whateq s relevant (common) for
2.2 Diagnostic Trouble Code which specificentity (e.g. for all CAN signals)

Hint: For safety relevant errors, a DTC shall be stored

A It isnot verified automaticallyif the reused
DTC Number = tbd templates contain alnandatory items

IF the signal is missing = XX 5, THEN then a DTC shall be stored A ngh reV|eW9ﬁ0rtS

A A risk for false or missingegs
VISION:EER 15




Solution Reguirement FemplateClasses

With TemplateClassegextual regscan beinherited with object-oriented methods:

A It is defined (via field), if ®qis mandatorya proposal
or if it can beoverwritten or deleted
A Theregsare classifiedinto different types (e.g.behaviorreqs goald to be handled (verified) separately
A Onlycasespeficregsareinherited (through simple syntax rulgs
A Derivedclassesontain allcommonregsof the parent- (e.g. Signalsandchildren-entities (e.g.
CAN_Signals

A Classnstancesare reused to define theeqsof eachsingle entitymember(e.qg. for each Inpuigna)

A Cardinalities(e.g. 1..*)for the allowedmultiplicities of reg-items can be defined

A Without tool change(AddOnfor CodebeamerA no synchronization wittMBSE tooheeded
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Solution Reguirement FemplateClasses

By reusing Templat€lasses it iautomatically verified

If all derived-classesand classinstancesfollow the

Inheritance rulesof its parents (by the Visioneerfool)

VISION:EER
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ExampleTemplate Class

Type Classification Protection
1 IN_Signal_Reqs

Hint: In this template are input-signal relevant reqs are defined Class - -

. v
1.1 Error Reqs and Handling
Folder - Mandatory
1.1.1 Signal Range Check
Folder - Mandatory

IF the signal is out of range, THEN the value shall be estimated FunctionaIReq FunctionalGoal Proposal

1.1.2 Communication Timeout Test [yes / no]
Folder - Mandatory

Hint: A communication timeout test shall be performed for all cyclic signals

[ case yes] IF the signal is missing > XX ms, THEN the last signal shall be used FunctionaReq Cond Beh Req Mandatory

1.2 Diagnostic Trouble Code [yes, no] Folder - Mandatory

Hint: For safety relevant errors, a DTC shall be stored

Information Mandatory

[case yes] DTC Mumber = tbd

FunctionaReq CondBeh Req Mandatory

[ case yes] IF the signal is missing = XX s, THEN then a DTC shall be stored
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ExampleTemplateClass

Type Classification Protection

1 IN_Signal_Reqs _
ltem maynot be deletedin

Hint: In this template are input-signal relevant reqs are defined

Class - "~ child /
1.1 Error Regs and Handling Folder @

v
1.1.1 Signal Range Check

Folder - Mandatory

IF the signal is out of range, THEN the value shall be estimated FunctionaIReq FunctionalGoal Proposal

1.1.2 Communication Timeout Test [yes / no]
Folder - Mandatory

Hint: A communication timeout test shall be performed for all cyclic signals

[ case yes] IF the signal is missing > XX ms, THEN the last signal shall be used FunctionaReq Cond Beh Req Mandatory

1.2 Diagnostic Trouble Code [yes, no] Folder - Mandatory

Hint: For safety relevant errors, a DTC shall be stored

Information

Mandatory
[case yes] DTC Mumber = tbd

[ case yes] IF the signal is missing = XX s, THEN then a DTC shall be stored FunctlonaIReq Cond Beh Req Mandatory

VISION:EER 19




ExampleTemplateClass

Type Classification Protection
1 IN_Signal_Reqs
Hint: In this template are input-signal relevant reqs are defined Class - -
1.1 Error Reqs and Handling Fold Mandat
olael . andator
Not testable child must y
1.1.1 Signal Range Check be linkedwith details
Folder - \ Mandatory
IF the signal is out of range, THEN the value shall be estimated FunctionaIReq @ona@ Proposal
v
1.1.2 Communication Timeout Test [yes / no]
Hint- A communication timeout test shall be performed for all cyclic signals Folder ) Mandatory
[ case yes] IF the signal is missing > XX ms, THEN the last signal shall be used FunctionaReq Cond Beh Req Mandatory
1.2 Diagnostic Trouble Code [yes, no] Folder - Mandatory
Hint: For safety relevant errors, a DTC shall be stored
Information - Mandatory
[case yes] DTC Mumber = tbd
FunctionaReq CondBeh Req Mandatory

[ case yes] IF the signal is missing = XX s, THEN then a DTC shall be stored

VISION:EER
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ExampleTemplateClass

Type Classification Protection
1 IN_Signal_Reqs
Hint: In tnistemplate are input—signal relevant reqs are defined Class - -
1.1 Error Reqs and Handling
Folder - Mandatory
1.11 Signal Range Check deC'S'_Onml_JStbe
takenin child Folder - Mandatory
|
IF the signal is out of range, THEN the value shall be estimated FunctionalRe FunctionalGoal Proposal
1.1.2 Communication Timeout Tesw
Hint: A communication timeout test shall be perform=d Tor all cyclic signals Folder - Mandatory
[ case yes] IF the signal is missing > XX ms, THEN the last signal shall be used FunctionaReq Cond Beh Req Mandatory
1.2 Diagnostic Trouble Code [yes, no] Folder - Mandatory
Hint: For safety relevant errors, a DTC shall be stored
Information - Mandatory
[case yes] DTC Mumber = tbd
FunctionaReq CondBeh Req Mandatory

[ case yes] IF the signal is missing = XX s, THEN then a DTC shall be stored

VISION:EER
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ExampleTemplateClass

Type Classification Protection
1 IN_Signal_Reqs
Hint: In tnistemplate dare input—signal relevant reqs are defined Class - -
1.1 Error Reqs and Handling
Folder - Mandatory
1.1.1 Signal Range Check
Folder - Mandatory
IF the signal is out of range, THEN the value shall be estimated FunctionaIReq FunctionalGoal Proposal
1.1.2 Communication Timeout Test [yes / no]
Hint: A communication timeout test shall be performed for all cyclic signals Folder - Mandatory
[ case yes] IF the signal is missing > XX ms, THEN the last signal shall be used FunctionaReq Cond Beh Req Mandatory
1.2 Diagnostic Trouble Code [yes, no] Folder - Mandatory
Hint: For safety relevant errors, a DTC shall be stored
Information - Mandatory
[case yes] DTC Mumber = tbd
FunctionaReq CondBeh Req Mandatory

[ case yes] IF the signal is missin 4@ HEM then a DTC shall be stored

VISION:EER

detail mustbe definedin child
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ExampleDerivedClass

parentclassrelation

Type Classification Protection
3 CAN_IN_Signal_Reqsextends IN_Signal_Reqs
Hint: In this class CAN input-signal relevant reqs are deTimres Class - -
3.1 Error Reqs and Handlin
q g Folder - Mandatory
3.1.1 Signal Range Check
Folder - Mandatory
IF the signal is out of range, THEN the value shall be estimated FunctionaIReq FunctionalGoal Proposal
3.1.2 Communication Timeout Test [yes / no]
Hint: A communication timeout test shall be performed for all cyclic signals Folder - Mandatory
[ case yes] IF the signal is missing = XX ms, THEN the last signal shall be used FunctignajReq Cond Beh Req Mandatory
3.2 Diagnostic Trouble Code [yes] Folder ) Mandatory
Hint: For any safety relevant error, a DTC shall be stored
Information - Mandatory
DTC Number = tbd
IF the signal is missing > 30 s, THEN then a DTC shall be stored FunctionaReq CondBehReq Mandatory

VISION:EER
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ExampleDerivedClass

Type Classification Protection
3 CAN_IN_Signal_Reqs extends IN_Signal_Reqs
Hint: In this class CAN input-signal relevant reqs are defined Class - -
3.1 Error Reqs and Handlin
q g Folder - Mandatory
3.1.1 Signal Range Check
Folder - Mandatory
IF the signal is out of range, THEN the value shall be estimated FunctionaIReq FunctionalGoal Proposal
3.1.2 Communication Timeout Test [yes / no]
Hint: A communication timeout test shall be performed for all cyclic signals Folder - Mandatory
[ case yes] IF the signal is missing = XX ms, THEN the last signal shall be used FunctignajReq Cond Beh Req Mandatory
3.2 Diagnostic Trouble Codg [yes Folder ) Mandatory
Hint: For any safety relevant error, a DTC shall b:?\stored
\ :
‘nalizati - 1formation - Mandator
otenumber =g TINAlIZationof commonregsfor CANsignals y
<« _
IF the signal is missinHEN then a DTC shall be stored FunctionaReq CondBehReq Mandatory

VISION:EER
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signalname =instance

ExampleClassinstance

Type Classification Protection
Outdoor_Temp_signal JCAN_IN_Signal_Regs
Hint: In this class CAN input-signal relevant reqs are defined Class - -
4.1 Error Reqs and Handling Eolder ) Mandatory
4.1.1 Signal Range Check
Folder - Mandatory
IF the signal is out of range, THEM the value shall be estimated FunctionalReq FunctionalGoal Proposal
4.1.2 Communication Timeout Test [yes]
N o o Folder - Mandatory
Hint: A communication timeout test shall be performed for all cyclic signals
IF the signal is missing > 100 ms, THEN the last signal shall be used FunctionaReq Cond Beh Req Mandatory
4.2 Diagnostic Trouble Code [yes] Folder - Mandatory
Hint: For any safety relevant error, a DTC shall be stored
Information - Mandatory
DTC Number = 0x122
FunctionaReq CondBeh Req Mandatory

IF the signal is missing = 30 5, THEN then a DTC shall be stored

VISION:EER
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ExampleClassinstance

Type Classification Protection
4 Outdoor_Temp_signal - CAN_IN_Signal_Reqs
Hint: In this class CAN input-signal relevant reqs are defined Class - -
4.1 Error Reqs and Handling Eolder ) Mandatory
4.1.1 Signal Range Check
Folder - Mandatory
IF the signal is out of range, THEM the value shall be estimated FunctionalReq FunctionalGoal Proposal
N
4.1.2 Communication Timeout Tes@
N o o Folder - Mandatory
Hint: A communication timeout test shall be performea&d for all cyclic signals
IF the signal is missing @HEN the last sign&shall be used FunctionaReq Cond Beh Req Mandatory
4.2 Diagnostic Trouble Code [yes] Folder - Mandatory
Hint: For any safety relevant error,\a DTC shall be stored
\
ST - g Information - Mandatory
hTe numbede ox12d) «— finalizationof signalspecificreqs
FunctionaReq CondBeh Req Mandatory

IF the signal is missing = 30 5, THEN then a DTC shall be stored

VISION:EER
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VisioneerTool Requirements

The 1.versionof the VisioneerTool:
A isan AddOnfor Codebeamer

Tool Reguirements

Rules for the class-inheritance
Process for the creation of derived classes
Process for class instantiation
Observing the class rules and error handling

W E

VISION:EER
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1. Rules for class-inheritance

Derivedclassesandclassinstancesshall inherit from its parents:

A all items
A all fields
A all field values, except

Tags AssociationsDownstream
ReferencedAttachments/CommentsSpent EffortStatusvaluesare

not copied from the template (by CB)

VISION:EER
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2. Process for the creation of derived classes

A Derivedclasss can only be created in tliE@emstemplatetracker.

A To create a derived class, a folder shall be created with the following syntax:

> 2 CAN_IN_Signal_Reqs]extends IN_Signal_Reqs

2 CAN_IN_Signal_Reqs extends IN_Signal_Reqs

Hint: In this template are input-signal relevant reqs are defined

A After pressing theynchronizatiorbutton,
the parentclass is copied, according to
Its inheritance rules —_

2.1 Error Reqgs and Handling

2.1.1 Signal Range Check

A AII Commowequor CAN Slgnals Can the IF the signal is out of range, THEN the value shall be estimated
be flnallzed |n the derlved CIaSS 2.1.2 Communication Timeout Test

Hint: A communication timeout test shall be performed for all cyclic signals

IF the signal is missing = XX ms, THEN the last signal shall be used

2.2 Diagnostic Trouble Code

Hint: For safety relevant errors, a DTC shall be stored

DTC Number = thd

v I S I o N : E E R IF the signal is missing = XXX s, THEN then a DTC shall be stored




3. Process for the creation of class-instances

A Clasdnstancesnay not be created in themstemplatetracker, but in any

specification

A To create a Cladastances, a folder shall be created with the following syntax:

> 4 Outduur_Temp_signE[I - CAN_IN_SignaI_Reqs]

A After pressing theynchronizatiorbutton,
the parentclass is copied, according to
its inheritance rules: —_—

A Case relevanteqsare only inherited, if the
decision is taken S

A All signal specifi,egscan then
be finalized in the instance

VISION:EER

4 Qutdoor_Temp_signal - CAN_IN_Signal_Reqgs

Hint: In this class CAN input-signal relevant regs are defined

4.1 Error Reqs and Handling

4.1.1 Signal Range Check

IF the signal is out of range, THEN the value shall be estimated

4.1.2 Communication Timeout Test [yes / no]

Hint: & communication timeout test shall be performed for all cyclic signals

4.2 Diagnostic Trouble Code [yes]

Hint: For any safety relevant error, a DTC shall be stored
DTC Mumber = thd

IF the signal is missing = 30 s, THEN then a DTC shall be stored
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4. Observing the class rules and error handling

After pressing the synch. button, eadhrived-classand eaclclassinstancesshall beverified,

If it follows theinheritance rulesf its parents:

A If anymandatoryitem isdeleted
A If text that maynot be overwritten is overwritten

A Only allowedcaserelevant-decisionare takenif if the rightcaserelevantreqisinherited

A If the number ofmultiplicities are within the range of itsardinalities

A If all items contain @&eqgas child irclassinstances

A If all open details are defined olassinstances

A If any error is detected, it shall be notified in the erfed (mandatoryfield)

A If the error is corrected, the erredield shall be cleared

VISION:EER
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Thank you for your attention!



