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DECOS Goals

= Uniform platform for integration
of embedded distributed (real-time) applications
of mixed (up to highest) criticality
¢ hardware reduction
+ flexibility increase

— from federated to integrated systems

= Implication: fault-isolation of
and non-interference between
integrated systems has to be guaranteed

—> provision of appropriate
¢ architectures
¢ components and services
+ development and verification tools
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DECOS Subprojects

+ SP 1: Architecture Design (TU Darmstadt + TU Vienna)
+ SP 2: Component Design and Implementation (TTTech)
¢ SP 3: Silicon Infrastructure (Infineon)
__* SP4:Validation and Certification (ARCS)
+ SP 5: Application Automotive (Audi)
+ SP 6: Application Aerospace (Airbus)
+ SP 7: Application Control (Profactor)

+ SP 8: Training, Dissemination and Standardization (ARCS)
+ SP 9: IP Management and Assessment (ARCS)
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DECOS Application: Automotive

HIL- Demonstrator for Driver Assistance

Visualisation- and Operation-PC

+ Simulation and visualisation F—

of traffic environment - e

+ Generation of traffic scenarios

+ Generation of sensor data HIL-Simulato
(for radar and laser) 3 |
+ Modelling of vehicle and 2 |
. . < I
driver behaviour — == = = |
=~ <« ] |
I
I

+ Traffic Jam Assistant e ;Tj- i
+ Heading Control

Y |
Sensormodels | Driver-Assistance-System
» Adaptive Lighting NN
+ Door Control System | S 3 D>>>> ,
|

e e e e s |

|
|
|
:
Subsystems |
|
|
|
|
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DECOS Application: Aerospace
Flap Control Demonstration System for Airbus Outer Flap System

Power Control
Linit (PCU)
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DECOS Application: Industrial Control

Vibration Control Demonstration System for Nano Imprinting Machines

- i P

Suppression of critical vibrations

in high-end nano-imprinting machines

for next-generation Sensors, Microoptics,
Organic Electronics, Bio- and Nanotechnology.

T " = .. Other application areas:
' | | machinery, automotive.
construction engineering
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DECOS "Wasteline" Architecture Model

. . Application
= DECOS high-level services \p———————— m————— o o
. Distributed Application
+ Encapsulated Execution Subsystems
Environment K e Wonbnnd 1 High-Level Services
+ Virtual networks ” » DAS-Specific
e enertom (Platform Interface Layers)
+ (Gateways
+ Diagnosis service
*

Fault Tolerance Layer

Core Services

>
= DECOS core services DAS-Independent

+ Prevalidated (FIT, NEXT TTA)

= Domain and Platform
Independence:

+ Any core technology providing

core services suffices

+ (TTPIC, FlexRay,
TT-Ethernet, ...)

Hiding of implementation details
from the application, thereby
extending the range of
implementation choices

(e.g. TTP/C, Time-Triggered Ethernet)

/4‘-'—-"-
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DECOS High Level Services

= Virtual Networks
+ the original "federated" networks

= Encapsulation
+ suppression of fault propagation among (jobs of) different DASs

= Fault Tolerance Layer (FTL)

¢ compensation of hardware (and software) faults

= Diagnosis Service
+ fault categorisation (transient, permanent), distribution analysis
e.g. for smart wear-out warning

= Virtual Gateways
¢ enable communication among DASs

= Physical Gateways
+ enable communication with non-DECOS networks
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DECOS Cluster Architecture (Example)

3 DASs External Network

. ?ergen Sensors Sensors e.g. CAN
* blue Node 1 Node 2 Physical
pooojonoof =
| 4 asw-Fcu
Jobs v : 4
(Index: Replica) ( K)

Virtual Networks

Physical Network Virtual Gateway

:  aHW-FCU

Fault-Containment Units (FCU): Hardware — Node, Software — Job (all replicas)

/‘-'—-"-
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Implementation on DECOS Platform

External Network (e.g. CAN) DECOS Network

/——Etltlonsx\ Sensors/Actuators ‘ ‘
s ia Communication
Safety- g5 g3 o Controller
Critical y)‘? % u)? ‘_¢g Ph Sical ﬁ
Job F= St Ga¥ewa HFTL®
=5 =G y ((un)packing,
2-channel comp.)
EEE-Support EEE-Support EEE-Support Protected Shared
Layer Layer Layer I Memory
Core Operating System (COS) FPGA Board
(Xilinx Virtex4)

Encapsulated Execution Environment 'EEE" (TC 1796) EEE-Support Layer: oF TL + SIL

Per partition: - memory protection (optimized FTL + System Interface Layer)

- execution time slot * Hardware FTL
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Time-Triggered (TT) / Event-Triggered (ET)

= Computation
+ Time-triggered jobs (safety-critical): periodic execution
+ Event-triggered jobs (non s-c): "on demand" execution

= Communication

+ by means of messages (with predefined type and (max) length)

+ Time-triggered messages:
 periodic transmission (known latency, minimal jitter)
« state semantics: new message instance overwrites previous = "State messages"

¢ Event-triggered messages:
« mean transmission rate (predefined distribution)
« event semantics: messages are queued = "Event messages"

= Constraints

¢ Safety-critical = Time-triggered
+ Event-triggered = Non safety-critical
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Tool Chain: Integrated Development Support

"From Requirements To Deployment"

1. Requirements _ R — .
+ functional, performance, dependability description ‘epacifioation P - i___s_'fr'ﬁ’gfrjg___i,’
2. Cluster modelling —Cluster Resource Description —__ Predef
* nodes’ network CRD (PD) PIM - __Models
. . Specification v b _
3. Behaviour modelling — oy : T
¢ ijObS ° : - ——
. . Implementation PSM . B&I:)::jv;?r
4. Configuration — ; :
+ allocation and scheduling . Middeware |} & | generation
5. Middleware generation [Configura-| | Widdie- |
+ APIs, fault-tolerance
Addition.
6. Deployment S Code-iibs
+ compile, link, download '“3“*
. . . . Configuration —— SW-Development
7. Verification & Validation (V&V) _
. tables
+ accompanying (Test Bench)
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Requirements / Application Modelling — PIM

= 1 PIM per DAS (Distributed = Performance Requirements
Application Subsystem) + Jobs: periods, deadlines, WCETSs, ...
= Functional (structural) + Time-triggered messages: periods,

phase shifts, validity spans, ...

Requwe.ments _ ¢ Event-triggered messages:
+ Jobs: time- or event-triggered min/mean/max production rates, ...
+ Messages: state ~ or event ~

. i .
+ State variables: types Dependability Requirements

»  values transmitted in messages + Jobs: SIL, redundancy degree, failure
* Interfaces: which job sends/receives mode, ...
which messages + Messages: idempotency, redundancy
degree, ...

+ 1/O: required sensors, actuators
. * Resources: latency

*

Meta-model defined in UML (incl. OCL-constraints)
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PIM Generation

Either
= With UML-tool A
= Directly in XML (XMI) proof of conformance

= With some other tool > with meta-model needed

+ e.g. Spreadsheet

UML editor 0y
. PIM-DSE
— Conversion needed e.g. - i ATSA)
RationalRose metamodel

Or
= Domain-Specific Editor (PIM-DSE)

+ implemented in VIATRA* —— (model —
+ only meta-model conform PIMs transf.)
XMI XML

P
*"Vlsual (Model) TRAnsformations", Conversion -7 oredn |
by Budapest University of Technology and Economics, 2 |
Eclipse plug-in '
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PIM - DSE

SMART SYSTEMS

& Java - DECOS PIM Domain Specific Editar - Eclipse SDK

BN[=1/e
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File Edit Mavigate Search Project Run PIMEditor Sample  Window Help
Fﬁ' :#5"0'%' ‘[g&?@' Qi"ﬂ fﬁ-‘" i f Tt T ﬁg;JJava
/% Package Ex.., it 1 L OS5 PIM Domain Specific Editor 22 < O
EA = =
=-1=F DECOS example read
& myPIM.vpml Message Port hasPort Interface
wirite
\& The Model
DECOS PIM Domairt'Specific Editor — Elements view
asInterface
) _ based on PIM meta-model
A project with a PIM )
. portiariable
file in the Package
Explorer view A .y
delk as3tatelariable
= Statevariable 1ab il DAS
image
needsTT needsET
awner initial
messageCperatingMode
Resource
resourceCperatingMode jobCper atingrode
Operating Mode
PIMNgodel \
/Prnblems Javadoe | Dedlaration | &= Properties 52 5 = =0
Property | Yalue
| The Properties View I
138 \ = =
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SMART SYSTEMS

Cluster Modelling

= Description of available resources

¢ Computational resources
(i.e. processors and memory elements)

+ Communication resources
(i.e. communication interfaces,
controllers and connectors)

Hardw areElement

+ hasFPGA: boolean

N

has features has resou

n.=

fCES

1.7

Feature

Resource

+ type: PartType

N

HWPartDescription

. & .name:. sring
* Special purpose HW L |
(e.g. sensors, actuators, physical gateways) =
= Models
L . " HWProperty
+ Meta-model ("Hardware Specification Model" HSM) ! peme sig
+ id: dring [0
* UML-oriented, analogue to PIM meta-model | Sonem smo
g 1] . . " + walue: drin
+ Specific models ("Cluster Resource Description” CRD) ¢ datsype: g
« finally XML
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CRD Generation

(Similar to PIM)

= Either with foreign tools
= Or with "CRD-DSE"

' Subsystem

nscoubSystem

A ool ieafion

Compuier

ConnedtorUnit ApplicationComputer

. . Eﬂﬂ—n—n—n—n—n—nﬂ“ [ |
+ implemented with GME* - —
¢ only meta-model _ scucNy ML  Fieldbushertace
conform CRDs .
Connectortleteyorki )

Subsystem
scSubSystem
*"Generic Modelling Environment ", by Vanderbilt University
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PSM generation
= PIM marking

(adding information missing in PIMs and CRD), e.g.

+ PIM-PSM data type mapping: assigning platform specific types to abstract
type names in PIM (e.g. "real" — "float")

+ Special message protocols: e.g. for "tunneling” CAN messages in DECOS
messages

+ Job code information: memory, CPU, and other resource requirements

= Allocation
+ Jobs to nodes
+ Sensors/actuators to jobs

under consideration of available data and constraints, e.g.
"replicas of same job never on same node"

+ Either manually- needs explicit constraints check
¢ Or automated
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SMART SYSTEMS

Tool-Chain / Part 1

Configura-
tion

e —
Middle-
ware

| |
Cluster Requirements | | =
description specification -
.
| |
n
CRD (PD) PIM .
.
PIM—PSM . Behavior
mapping - modelling

. [ —

| |
" Behavior
Pl - Model
&~ .
Config. Middeware . Code
generation generation - gene;atlon

n
— .
.
n
|
|

Configuration

T
(.

PIM
metamodel

T
(.

PSM

PIM-PSM type mapping

Job type def.

metamodel

T
(.

Job code

Msg. protocol def.

GW definition

Marked

Replication

4

information

PIM

Allocation

VIATRA (PIM-PSM mapping)

i

Candidate

PSM
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Configuration and Middleware Generation

Note: PSM is still a model, platform-independent with respect to its representation

= Goals
* Message scheduling
+ Job execution scheduling Code and
+ Memory layout control _data
+ Fault Tolerance Layer (FTL) generation
*

Platform Interface Layer (PIL)

= for given platform

¢ DECOS primary platform: EEE on TC1796 / Virtex 4
with , Layered TTP“ or ,Layered FlexRay* as comm. protocol

* but others should be possible
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SMART SYSTEMS
Scheduling and Fault Tolerance = 2 { = -
. Scheduling i | |
+ Extension of existing tools from TTTech e -I_ — I
 DECOS-TTPplan: message scheduling —_— - ="
« DECOS-TTPbuild: partition scheduling = = e,
= Fault tolerance e
+ Transmission faults: o e
« redundant message transmission
 bit-wise comparison of copies (in HW)
= ,,HFTL* - on FPGA e —
+ Sender faults: o - Transmission fault tolerance
* sender job replicas _%nb_._fn*b_{
g
 voting over message replicas (in SW) ,i" “"jf--.,j
= ,,0FTL" (optimised FTL) — on TriCore % my” _"._..mz" Tf‘\ Sender fault tolerance
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SMART SYSTEMS

Platform Interface
PIL (Platform Interface Layer)

Platform-independent boundary between

DECOS applications and
underlying technology platform

Basic PIL services
¢ TT and ET virtual network services
¢ cluster time and membership services

PIL-API

+ DAS-specific — generated from PIM
Programming-language specific
"Safe" (help to avoid coding mistakes)
e.g. in C: use message and variable
names/types rather than char* or void*

* o o

AppMW (Application Middleware):

optional domain-oriented services
(e.g. for CAN)

Appl. Task(s) Appl. Task(s)

EEE-Support
Layer

EEE-Support
Layer

Core Operating System (COS)

= e.g., event messages not
supported by EEE-support layer

— queueing realised in PIL
Job = Task(s) + PIL (+ AppMW)

8. Bieleschweig-Workshop
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Tool-Chain / Part 2 [ Platorm .

: PL templates

Cluster Requirements | | = :_,_"é._g_._c_,"__f E :
description specification . \__ Simulink__ |- VIATRA Transform. :
. i :| (PIM DSE) rules
. Predef | vtcl
CRD (PD) PIM : Models """ é ‘ ;
PIM—PSM . Behavior bound PIL
mapping = |__modelling PIL-Generation :
e S— :
PSM . Behavior
— : N
Config. Middeware . Code i | Message
generation generation - geneiatlon TTP-Plan |] Schedules
o gura- . : Configuration :
- P H
: ) S -

s

TTP-Build —
Me—

SW-FTL FTL-
Generation

Configuration

i | Partition
/ Schedules
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Behaviour Modelling

= (Considerations

*
*
*

UML (including Action Semantics) not well suited for precise behaviour modelling
Could be done in C, but error prone
Data-flow languages increasingly exploited for embedded systems

= [mplication: using SCADE* for behaviour modelling

*

Based on a formally defined data-flow notation

« strong typing, explicit initialization

. e?(plicit time mqnagement (delays, clocks, etc) _ 00—

« simple expression of concurrency (data dependencies) —‘

Graphical data-flow editor RN

Immediately executable . ‘ A\Dﬁﬁm
«  Simulation (MIL)

Verification —

« model checking, test coverage analysis aternativ e

Qualified code generation
« KCG code generator, certified against DO178B level A and IEC 61508 at any SIL level

* " Safety-Critical Application Development Environment ", by Esterel Technologies
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SMART SYSTEMS

SCADE
Gateways

UML

e Gateway

S

[panine |‘*“‘!"" :

aaaaaaaaa

[en -l ‘mm

T <

E-E3 CruiseControlUML.etp
B3 CruiseControlML
[Z3 Constant Blocks

(L Variable Blacks
B4 Type Blocks
(28 CruiseControlUML
=53 Operators
£ Button
[EEES CiuiseConiiol
E-53 Interface
> input_Accel N
+input_Brake
= input_Speed
+ input_On
= input_Of
+>input_Set
+» input_Resume
b input_QuickAccel
+ input_BuickDecel
=+ output_Regul ON
= output_Regul_OFF
—+ output_Regul STDBY

= output_Cruise_speed
= output_Thrattle_cmd
i-{3 CruiseControl_CruiseS peedhigt
#-{} CruiseCortiol_DetectPedalsPressed
#-{3 CruiseControl_DetectS peedLimits
#-F CruiseControl_ThrottleCmd

#-1 } EngineActuaton

#-{J LEDDisplay

f-{F NurericDisplay

#-{} Pedal

-} SpeedSensor

f-{F System

1 job = 1 SCADE node

I3 CruiseControl/eq_CruiseControl_1

Input_feeel

Input_Break

=10l x]|

=}
Crémsomd N

FBY A

i
Output_Regul

s
Output_CruiseSpeed

optional

Interface
adaptation

SCADE Simulink Gateway

8. Bieleschweig-Workshop
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Code Generation

Standard (KCG):

= Per node, 1 C-function of same name

= Data transfer between nodes:
+ context structures, containing input and output parameter

DECOS specific:

= "Wrapper": access to PIL

1. read input messages from PIL into context structures
(considering availability)

2. execute node

3. write output messages from context structures into PIL
(considering availability)
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Tool-Chain / Part 3

S
Cluster Requirements | | & I_,"_é._g_._(f,""f E Simulink
description specification . I Simulin L models
CRD (PD) PIM . UML-SCADE Simulink-SCADE
= GW GwW
PIM—PSM . Behavior
mapping = | modelling \ /
e R — SCADE
. Behavior modelin
PSM - Model ( g)
& .
Config. Middeware . Code
generation generation . gene;atlon <3
S— S— - S/l
Configura- Middle- . model
tion ware .
= e
Code-libs (Code gen.)
Configuration SW-Development /\
< >
Wrapper 1
code
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SMART SYSTEMS

Deployment (Tool-Chain / Part 4)

Commercial tools used

Cluster Requirements | | a " "Teg.C, T E
description specification . \__ Simulink__ |-
n [ ] | [ |
P et = Activities
CRD (PD) PIM . 3»»,.,,M9d,e,l,s,,,» ,,,,, ]
: . + Compile
PIM—PSM . Behavior
mapping - modelling .
PSM . Behavior
= . : * Download
Config. Middeware . Code
generation generation - geneiatlon
— S .
Configura- Middle- .
tion .

Deploy-
ment

e

Execu-
tables

Configuration SW-Development

J
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SMART SYSTEMS

plain C,

Tool-Chain - Tools ze)
CRD - Cluster Resource Descripon 7S e N .
DAS — Distributed Application Subsystem ""*gfe’:?” =
PIM - Platform Independent Model | Allocation u Design

o /|Jobs—Nodes . Test
PSM - Platform Specific Model : =" : :
| VIATRAL (Simulation,
PIL - Platform Interface Layer ——— . Il Verification)
i | Candidate : Code
GME - Generic Modelling Environment . PSM - Generation SCADE /
(Vanderbilt University) = ! v
{ Message | Middleware | _ Jobs Code |
VIATRA - Visual Automated (Model) /| Scheduling |, | Generation | »
Transformations ' [ JoblPartit. | " S
(Budapest University of Technology Scheduling /}C/ : ...............................................
and Economics - BUTE) v AlEElEELE i S
SCADE - Safety-Critical Application Configu- | - Code libs I
Development Environment Uration ] 7 N (services,
(Esterel Technologies) EEE@% Deproyment C-_Comp”é.,ﬁ%
TTP — Time-Triggered Protocol s, e Linker
(TTTech) e Vo (make) .
: : E bl
Configuration E<*™**%) SW-Development
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Generic Test Bench — Objectives

= Guides designers through the verification and validation (V&V)
process

+ Follows functional safety standards
(e.g. IEC 61508 and related sectoral standards, e.g. EN 50129, ISO 26262, ...)

+ Defines a (requirements driven) workflow for generation of modular (component-
based) safety cases

= Helps in identifying and carrying out V&V activities
+ Constitutes a framework for integration of V&V capabilities (methods, tools)

+ for the various DECOS artefacts | o
(architecture model, core/high level services, hardware, tools, applications)

* Provides validation plans (v-plans) to control V&V process
(traceability, completeness)

= Collects documented results of V&V activities in repository for
establishing safety case (and for reuse)
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SMART SYSTEMS

Functional Safety Concap
- Overall scope
Llfe CyC|e Processes defillitionp
Hazard and risk
IEC 61508 (Generic), OVZ'::I'TV::GW
ISO WD 26262 (Automotive) requirements
Wl " hiecation I

\4 Safety-related
Overall plannin systems:
P g E/IEIPE S
Overall Overall Overall
operation and 7 operation and installation and Realisati
maintenance maintenance commissioning e;;;g":'é S
planning planning planning (see safety
lifecycle)
Overall installation
— B e
and commissioning
_ 13 Overall safety
validation
v

Overall operation,
Maintenance and repair

v
Decommissioning
or disposal

n
»

—i

Generic Test Bench
main application areas

prraraen Y SR A pernanas PR A

: 11 { External risk

Hi—- systems: H— .i reduction

: E/IEIPE S : i facilities
Realisation : i Realisation

Back to appropriate
Overall safety lifecycle
phase

Overall modification
and retrofit
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Generic Test Bench - Ingredients

I Formal module YDECOS_TestBench/y-FlansComponents and Middiesvare” current 0.0 - D00RS

Control Info
(workflow,
V&YV tool spec.

etc.)
!

Test Bench
Management

Data &
Documents
Repository

A

\

File Edit view Insert Lirk Onaksis Table Teols User Decos Help
HEE + & ¥ = E. MEEE O
[owervien | [anteves =] 2= "t E B TR ow B
D | § [ vstaue [ Tyee | Phase [ venaciviy
VPCMSS 1 V-Plan Components Mot ready
and Middleware
VPOM1  Arch-gen-1 * ot ready Cormpound
VPCME  Arch-gen<ore-1 " Completed Compound
WPCOMS  Arch-core-predictable-transport-1 1 Completed Elementary
VPCM4  érch.core-ft.clock.-zynec. 1 - Cormpleted Elementary
VPCIME  Arch.core.fault.izolation.1 A Cornpleted Corrpoted
VPCME  Arch.corefault hypothesiz.d 4 Cornpleted Elementary
VPCIMT  Avch.core.never.give.up.1 s Cornplated Elemer®
WPCME  Arch-core-transient-faults-1 * Completed e . ™
VPCIMS  Arch-core-comsistent-diagnosis-1 % Completed Implemented In DOO RS
VPCM10  Arch-gen-core2 ¥ Mot
WPCMI11  #rch.DECOS high level zervice~
WVPCMI12  Avch.DECOS.exec.l
VPCWM15  Arch.DECOS.com--
VPCM14  Arch-DECQ™T
VPOMI1S  Arct \
-

V&V-
Tools

/\
ITEM (Hazard and Risk Analysis)
RACER (Formal Verification)
SCADE MTC (Simulation)
LDRA (Testing)
PROPANE (Fault Injection)
EMV Test Bench

AUT
(Artefact Under
Test)

!

) 4

+ Models

+ Tools /
+ Middleware

+ Hardware

L 4

Applications

8. Bieleschweig-Workshop '

Nov. 9, 2006, Wolfgang Herzner seibersdorf research

An enterprise of the Austrian Research Centers.

... —the DECOS Approach / Slide 33



ARC Seibersdorf research GmbH

SMART SYSTEMS

Generic Test Bench — Conceptual Framework

DECOS Test Bench

Safety Case

DECOS artefact

Validation Plan (V-Plan)

Evidences

Certification
arguments

Standard(s)

Other sources
(e.g. Domain)

Requirements V&V Activities

AUT incarnation

& Test Case V&V
Generation|| Methods

Tools

'AUT": Artefact Under Test

> V&V

PN

Positive
Results

Negative
Results

Generic Test Bench: distributed implementation

Feedback to
Developer
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Test Bench Framework - V-Plan example
| Formal module /DECOS_TestBenchiV-Plans/Components and Middleware' current 0.0 - DOORS
File Edit Wiew Insert Link Analesis Table Tools User Decos Help
HEF 4 Be| ¥ = & 4 | O
|Overview ﬂ |.C\II levels j S v YT AL | B
1D | E | W'Status | Type | Phaze | WA chivity InpLit 1=
VFCMS3 {1 V-Plan Components Mot ready
and Middleware
VPCLI1  Arch-gen-1 ¥ Mot ready Compound
VPCLIE  Arch-gen-core-1 L Completed Compound
WPCLIS  Arch-core-predictable-transport-1 v Completed Elernentary prevalidated
VPCOM4  Arch-core-ft-clock-syne-1 ® Completed Elementary prevalidated
VPCLIS  Arch-core-fault-isolation-1 L Completed Compound
YWPCLIE  Arch-core-fault-hypothesis-1 L Completed Elementary prevalidated
. >
WPCIT Arch-core-never_—grire-up-l o Completed Elernentary pre OL1  Arch.DECOS.exec.1 The tempon
VPOME  Arch-core-transient-faults-1 Completed Elementary pre 5 e
VPCLIS  Arch-core-consistent-diagnosis-1 L Completed Elementary ore ORI time
WPCL1O  Arch-gen-core-2 ¥ Mot ready Compound -
WPCI11  Arch-DECOS high-level-zervices-1 ® Lot ready Cornpourd
¥ - - :
WPCM12  Arch-DECOS-exec-1 J {DECOS_TestBench/Requirements{architeckure Claims  » 7 Functional Testing EEE-iraplern.
VPCM13  Arch-DECOS-comm.-1 IDECOS_TestBench/v-Tools/V-Toals »
WPCL14  Arch-DECOS-diagnosis-1 . WOt TESdy  LOmRpound
WPCI1E  Arch-ft-1 ¥ Lot ready Cornpourd
WPCM1E  Arch-ft-2 ¥ Mot rea.dy Compound
WPCMLT  Arch-ft-3 ¥ Mot rea.dy Compound I | WWEQ Functional Testing Method
WPCI1E  Arch-eee-ternporal-1 ¥ Mot ready Cormpournd
WPCI1S  Arch-eee-ternporal-2 ¥ Lot ready Cornpourd
WPCM20  Arch-eee-ternporal-2-1 ¥ Mot rea.dy Elementary Functional Testing EEE-src, EEL
WPOM21  Arch-ees-ternporal -2-2 ¥ Mot rea.dy Compound
- - [ 3 - - -
4| | 3 |_‘
Idzername: Bill Young Exclusive edit mode
R o :
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Test Bench Framework — Nested V-Plans

| Formalmodule YDECOS_TestBench, test2/¥-PlansiFT-COM V-Plan' current 0.0- DOORS

File Edit Wiew Insert Link Analysis Table Tools User Decos Help
CEERE L =8
|overview | fanevels ]| 3 TEETEH A B
= FT-COM i-Flan ~MiD ‘ H ‘WStatus ‘ Type ‘ Hecomrr‘ Phase ‘V&V-Activity Input Output PassFail ‘ Erwuor’j
1vro -~ -
Activiy YPO-A1 65 Activity VP0.AD F Mot ready  Elementary R System Inspection Report R-VP0O.AD-<name=.  All activities of the wplan  N/A i
Activiy VP2 51 design of hardware <time stamp= axec!iltted with positive
Activicy VPO-A3 = » : resus
Activity YPD-A4 65 Activity VF0-AL02" Not ready Compound R Execution Report R-WF0-Alla- All activities of the vplan ~ N/A
Activity VPD-AS 52 of <name>-<time stamp=> executed with positive
Activity VPD-A6 validation results
Activity VPO-AT . plan VF1
Activity VPO-AG 65 Activity VPO.A10k secution Report B-VP0.A10b. All activities of the vplan  H/A&
Activity VPO-AS 53 l <pame>-<time stamp> executed with positive
Activity VPO-AL0a walidation results
Activity YPO-AL0b plan VP2
Activity YPO-A10C 65 Activity VPO-A19€° Not ready Compound R Execution Report R-WP0-Al0c- &l activities of the vplan ~ H/A
Activicy YPO-A10d 54 of <name>-<iime stamp= executed with positive
Activity YPO-A11 validation results
Activity WPO-A12 plan VF3
Activicy YPO-A13 65 Acti VPO-A10d" Mot ready  Compound R Execution Report R-WPD-AL0d- All aptivities of the vplan  N/A
ki LOD_1.4 <pame>-<time stamp> executed with positive
| Formalmodule YDECOS_TestBench test2/-Plans/FT-COM V-Plan’ current 0.0 - DOORS reaults
File Edt View Insert Link Analysis Table Tools User Decos Help -
CEEINEY == eI o
|overview | faevets 7| e e gk =W
[ FT-COM V-Plan [2] ‘ H|\N5lalus |T5Jpe ‘ycomrd Phase |V&V-Activity Input Output PassFail |Enwrord
@ 3VP2 ¥ Mot ready K
83
85 Activity VPZ-A1 " Mot resdy Elementary HR  Requirements [Inspection  Document Report R-VPZ-Al<name>.  All items of the checklist  MiA
84 specification D241 <tirne stamp= cowered
Requirement
Specification s
Optimized Fault-
Tolerance Layer M o I I
(FTLY" u a r
85 Activity VP2-52 " Mot resdy Elementary HR  System Inspection  Document Report R-VPZ-AZ<nams>-  All items of the checklist  MiA ..
a5 design “D2.4.1 <time stamp=> covered
— compositiona
Specification
Optimized Fault-
o safety cases
(FTL)"
Document
"DE.4.2 Design
Document of =
1] L’J
Username: Bill Yaung Exclusive edit mode
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Test Bench Framework — V&V Activity

Ready
Implicitly / manuall
plicitly v | U]
Processing
l V&V tool

All results positive not appropriate

Not_a_lll results
positive
v \ 4

Completed Failed Indecisive

1

|——]

| E-Mailto Start V&Y Activity - DOORS

E-tdail to Start Wi Activity:

E-Mail Addiess: |emwin scholtsch@ancs. ac, at

Subject: [VEW activity "arch-DECDS-exec-1"; ready for "Functional Testing”

Meszage:

<Sample bext»
Dear Emwin Schaitzch,

The Wi activity "drch-DECDS-exrec-1" IV-Plan "Componentz and Middlevars'] iz re

Pleaze perform the required tests uzing the following input “EE E-implem." and retum |
Mowemnber 2005 the labest,

IMPORTAMT INFO: to allowe the answer e-mail to be automatically processed, it ghou
and should contain the test resulk [PASS/FAILAMDECISIVE] as well az the links to the
designated data repository,

| E-Mail to Communicate the Outcome FAILED of the V&Y Activity - DOORS

E-tail to Communicate the Oubtcome FAILED of the W& Aoty

E-Mail Address: |enwin schotsch@arcs ac.at

Subject: |‘-.f&‘v" actraty “Arch-DECOS-exec-1" FAILED: change of AUT

M eszage:

b and Later Send E-Mail and Prepare Fax/Lelter

V&V

<Sample texk:s
Dear Enwin Schaitsch,

8. Bieleschweig-Workshop
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Generic Test Bench - V&V Tool Integration

Tool integration levels

No external tool: e.g. Checklist
+ Tool implemented in DOORS

Manually executed external tool: e.g. PROPANE (SWIFI)
+ Start of tool in dialog (“pressing a button”)

Automatically executed external tool: e.g. RACER
(Ontology based consistency and completeness check)

+ Start of tool by "mailing" to corresponding server (no user interaction)

External test bench: e.g. EMI Hardware Test Bench
+ Tool runs on separate hardware, feedback by email/message flow

For all levels, corresponding interaction workflows provided
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Example for (remote) manual integration

EMI Hardware Test and Simulation

test input sent to lab
via e-mail + links to data

¢ (etailed DUT (Device Under Test) description

¢ EMC phenomena to be tested

= DUT provided by user (customer) to lab
= test equipment set up according to input

= tests executed 'manually’ at lab

= test result and test report
returned by e-mail

EXTENT OF THE TEST«

-+ please tick where applicables

Emission | o |

Directives | #

Applied standards: =

EM ¥¥X¥¥s | = | EMXEXNX= | = | BN ¥H¥Y

g DOCUMENTATION OF THE TEST —+ Flease tick the desire

g Test report=

-

Format of input and results Test results only (aw data)-» =
. h il
Standardlsed ﬁ Language: = Report/Copy: =
= Germarss i Qriginals
Englishe ¥ Duplicate:
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Example for automatically executed external tool
PIM-validation with Racer

Automation
Clients

Job
Descriptor
Mail Origin*

FTP
server*

Tool Automation Middleware Adapted Tools

7=

2y

ﬂ WebSphere V6

Application Server

WebSphere MQ
V5

¥ i
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Danke fir Ihre
Aufmerksamkeit
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