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Organisers today

Workgroup lead: Rainer Ersch, Siemens
Coordinator: Gray Bachelor, IBM
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Today’s agenda

Roll call and brief introductions - welcome new members

Obijective for today's meeting - Discuss progress with the
Investigation of defining a reference context for SE Scenario #1

Overview and discussion on representation of context and
Implementation based upon STEP

Discuss traceability scenarios within SE Scenario #1
Overview and discussion representing STEP as resources
Next steps for working with the OSLC SPECS

Dates of next meetings - Oct 5th and 19th proposed

AOB

Summary and close
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Today’s objectives

0 continue to discuss the product

context and implementation based upon
STEP

To agree an approach to define an initial
resource definition for context and
Implementation
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Summary of the approach

Our scenario #1 provides the basis for exploring the coverage of the existing OSLC
Specs

http://open-services.net/bin/view/Main/PImSystemsEngineeringScenarioSystemsEngineerReactstoChangedRequirements

We identified two actions as typical of the need to trace product and system context and
implementation

a4 Locate requirements in change request context
a7 Locate Reusable Implementation to Satisfy Change ?

These actions require that we identify means to represent
Requirements as configured text, documents and models
Context and implementation as configured structures, meta-data and models
Relationships between Requirements, Context and Implementations

We propose initially to define a reference or boundary representation of product and/or
system to use to evaluate the existing Specs (resources and services)

There is not a single dominant representation of product and system structure to use as

a reference

We agreed to explore the Standard for the Exchange of Product model data (STEP)
Based upon ISO 10303 and is meant for product data exchange between tools

has a modular construction applied in multiple Application Protocols with significant industry
support

has a proven and flexible core construct of Product, Product_version, Product_view_definition

We agreed to explore and apply the SysML SUV example to support our investigation
V0.1 5



Progress made

Initial iIdentification of relevant assets and
Information in the public domain

Production of sample data from the SUV SysML
example (Requirements diagram)

STEP representation (.stp file)

OWL representation (.owl file)

Exploration of SUV Requirements representation
In OWL
STEP file

ontoSTEP
Protege
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Using the SUV example

Requirements Diagram mark up
Mark up versions

Derived Requirements mark up
Mark up versions
|dentify not supported in Part 21

Block Diagram
Mark up versions
ldentify not supported in Part 21
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Progress made



Updated Hybrid SUV SysML assets

Annotated with product IDs and versions
Requirements diagram
Requirements derivation
Block diagram
Block definition diagram



Updated SysML SUV Model

- Reniiirement< diandram

req [package] HSUYRequirements [HSUY Specification])

Yersion

=1

=
HS

<reguirements>
U Specification

[
Yersion=1

[,
Yersion=1

Id:

st

"R O"

<<raguirement>>
Eco-Friendliness

<<reguirement=>

“<reguirement>>

“<reguirements:>

“<reguirements:>
Perfarmance Ergonomics Clualification Capacity
Text: Text: Text: Text: Text:
Id : "R1:2" Id: "R11" Id: "R1.3" Id: "R1.4" Id: "R1.5"

[,
Yersio

[,

il S—

‘\»’ersion=1 Iﬁ

‘\a’arsion=1 Iﬁ

‘Versi0n=1 Iﬁ

Yersion=1

Yersion=1

<<reqguiremerits= <<reguirement=: <<requirements: <<requirement>> <<requirement> <<reguirement=: <<reguirement=:
Braking FuelEconomy OffRoadCapability Acceleration SafetyTest CargoCapacity PassengerCapacity
Text: Text: Text: Text: Text: Text: Text:
Id: "R1.11" Id: "R1L1.2" Id; "R1.1.3" Id; "R1.1.4" Id: "RL4.1" Id; "R1.5.1" Id: "R15.3"

@ ior=1

<<reguirements=
Emissions

Text: "The vehicle shall meet Ultra-Low
Ernissions Vehicle standards,”
Id: "R1:2.1"

Yarsion=1

i

<<reguirements=
FuelCapacity

Tt
Id: "RL5.2"
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Updated SysML SUV Model
- Derived Requirements

req [package] HSUVRequirements [Requirements Derivation])

[ [
Warg Wers
&

[, [, [, [,
Ve =1 Wers Werg Werg
‘ﬁ<<requirement>> <=reguirements= ‘f’<<requirement>> s <reguirerments> ‘“«requirement:»:» m<<requirement>>
Braking FuelEconomy FuelCapacity OffRoadCapability Acceleratioh CargoCapacity
Text: Text: Text: Text: Text: Text:
Id: "R11.1" Id: "Ri1.2" Id: "R1.5.2" Id: "R1.1.3" Id: "R1.1.4" Id: "R15.1"
A 3 A
8 AR . v , oy
b 7 [ N | 5 i b
<<deriveRegt=e<deriveReqt>> "l <<deriveRegt>e<derivdReqts > % I o
Y / \ L 5, I
Wersiok=1 ’ ! V;rsionﬂt i ; B ”
2 | 1 . [version=] ;
“<requirements> |'| <<requirement== <<deriveFeqt==derivdReqt xxderiveReaqt>>
RegenerativeBraking | Range \\ | f’f
Text: 1 Text: Ny ! r
Id: “R2.0" | Id : "R4.0" 4 J s
| 5 ) ’
: \ ! ‘
L B | ;
<<derivgReqt>>

1
| <<problerm:==

<<reguirements:>
| Power needed for acceleration, offroad Pawer
A performance & cargo capacity conflicts Text": .
b with fuel econarmy Id: "R5.0
1 L
4 s
1 ™
§ o
-
: <<deriveMegt>>
| B
RefinedBy

HEUYStructure:; HSLL. .

: <<rationales>
<reguirement == ; ;

f FPower delivery must happen by coardinated
PowerSourceManagerment i
e coritrol of gas and electric motors. See
Ide?:t".m o "Hyhrid Design Guidance”




Updated SysML SUV Model
- Block definition diagram

bdd [package] HSUStructure [Automotive Domain Breakclown])

<<hlock== &
AutomotiveDomain

canRstraints

aparTrinng

parts
raferanoes
L=

prapartes

}

¢/+HSU\»’ ilwehicleCargo ¢/+driving00nditions
<<hlock=> & <zhlock=> <=hlock=>
HyhbridSUY Baggage Environrment
CORS ATt ARSIt CORSHTin
. : £ aperations aparTtions Aperatians
Driver Maintainer Passenger
parts parts parts
refaraneas rafarancas rafaranoas
RTdres waknes wakres
Erogertiss prapaties prapartes

¢+ﬂweather

1 ..*¢ +object

1..*\L +road

==hlocks> ==hlocks> <<hlockz>
Weather ExternalOhject Road
caRsiTints ORI CORSHI
aperTtions aperTtions aperatians
parts parts parts
refaranoes refarances Sefaranes
vt vt vales
proparties propertias propartiss
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Updated SysML SUV Model
- Block definition diagram

bdd [block] Automotiveomain [HybridSUy Breakdown])

* <<hblocks> @
HybridsL
cOREtrTint
apErTtian
parts
refaranoes
wades
properties
¢+p ¢+bk ¢+b ¢+i \L+I ¢+c
P <<hlock=> [® <<hlock=> [*  <<hlock=> F <<hlock=> ' <<hlocks> b <<hlockss
PowerSubsystem BrakeSubsystem BodySubsystern InteriorSubsystem LightingSubsystem ChassisSubsystern
COREIRTiRTS CORSErTints cOREtRTints EOREERTiRTS comstraints coRstRings
aperationg aparTHiang apeEraianG apanTHiang apenTHionG aperatio g
pans pans pans pans parts pans
rafaranes refaranoes refaranoes refaranoes refaranoes refaranoes
vakies WIhes walues Wakes wades Whes
properties progerties Froparties Fraparties progarties Froparties

-

P <<hlocks>
BrakePedal

cansiaints

aperdtionG
parts
refaranoes

WTkies
[praperties

“<rationale=>
2 wheel| drive is the only way to get
acceptable fuel economy, even though it
limits off-road capability

21/4

B c<hlocks=>
WheelHubAssembly

canstraints

aperationg

parts
refaranoes
e

propartiss
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Updated SysML SUV Model
- Internal Block diagram

ibd [block] HybridsLw [HybridSUV])

b : BodySubsystem i InteriorSubsystem
II.J'I
bt et il
¢ ChassisSubsystemn bk : BrakeSubsystem | LightingSubsystem
tetrke frke=t
e ey

p ¢ PowerSubsystem

Matches Figure 17 from H3UW Example,
with |D's and Yersions added




Block definition diagram

bdd [block] HybridSUY [PowerSubsystem Breakdown]) &
==hlock==
==block=> WheelHubAssembly
PowerSubsystem S
canstraints AR
: s
aparTHiong
0. referances
A pertaes
e 0. propertis
verlies
Eroparties = %
+ 1
0.1 Ty [ <<block==>
FrontWwheel
1 +fw S
parts
1| +hkp ¢/+bp +pcu ¢/+epc \L+dif SfRme
vaqdes
e <zl i [ i i -
ack== ==hlocks>> <<hlock>> <<hlack=>> =<hlock>> properties
BrakePedal BatteryPack PowerControlUnit ElectricalPowerController Diffarential
constTints cansteaints O REtraints consdngints constrgints
DEArTHO R apArTHang aparTtianG apanTHon apArTtionG
il oA pars pans parts parts
rafarances refaranoes referances rafarances rafarances
wTbes L= Ik WTes wiTkies
prapartiss Erapartiss praparties prapartiss prapartiss
+acl ¢+ﬂ d{ﬂce J{ﬂam J{Hrsm
[* <<block=> [ <zhlocks> [E <<hlock=> [ <<blockss B <<hlocks>
accelerator FuelTank&ssembly Internal CormbustionEngine ElectrichMotorGenerator Transmission
coRsEnTints canstraints conateints constraints coRsteTints
aperTtiong aperTHiong AFERTHORG ApErTHianG ApFERTHaRG
s s pasts s s
refarances refaranoes refaranoes refaranoes refaranoes
Vs Vatres vaes [ vales
properties properties properties properties o parties
0.1
+Hip 4.+
<<hlock>> B <<hlocks> b <<hlocks>
Fuel FuelPurmp Fuellnjector
ORSteints CORSHTintS conatints
AFARTHINS aparTHanG aparTHanG
pants parts Frts
refaranoes raferances rafarances
WIS wIies wakes
propartiss praparties prapartie:
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Questions

To allow a basic view of Product ....how to show
an example of the representation of

Parts
Alternative part version and configurations
Associations and allocations

Requirements, Change Requests, Systems structures

How much of the STEP representation is
needed to identify OSLC needs, to

“support”, “adopt”

“know how to use” (actually discover, establish a
representation and provide an interface and support
use)
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Next meeting

Propose

Next working meetings
Oct 5th 11am Eastern proposed
Oct 19th 11am Eastern proposed

V0.1
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Any other business ?

V0.1
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Summary



Thank you

rainer.ersch@siemens.com

gray bachelor@uk.ibm.com

V0.1
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Backup



derived _requirements.png

req [package] HSUVRequirements uirement Derivation] )
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t ed for acce -t
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HSUVStructure:HSUV. 1 with fuel economy comment blocks are
HSUVOperationalStates ) not yet inthe STEP
3 R3.0 | Version=1 PHZL the
This relationship is not = l = Rl
it ipi T L I_.__,-"' .
yetinthe STEP Part2l SIERrRETEnt, Al i e
FowerSourceManagement : 08 0e) : = ;
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structure_bdd.png

bdd [block] AutomotiveDomain [HybndSUY Breakdown{]/ HSUY-Element Version=1
wSystemn
HybridSUV
P bk b . _ ¢ _
vy Version=1 Version=1 v‘.-’ersion:l Version=1 s Version=1 | Version=1
PowerSubsystem BrakeSubsystem BodySubsystem InteriorSubsystem LightingSubsystem ChassisSubsytem
Usagesnotinp
Part21 file at this tirme 0
bk 5 Multiplicities notin
;.-f P \/ Version=1 \ the STEP Part21 file at( 2 4
A this time
BrakePedal 2 wheel drive is the only way to get WheelHubAssembly
N L. acceptable fuel economy, even though it
rationale notin the iits off-road capability . \ - :
STEP Part21 file at this wha Version=1
time

Figure 16 - Defining Structure of the Hybrid SUV System (Block Definition Diagram)
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[ E SyshL dizgrams ]J

structure {and value)

[ |
mE e
2<UML2 s> “é‘;"—”"”—zz}
mpos ite
Class
- Structure
Diagram Diagram

{{mDQIﬂES}} -::-::mu:u'ﬁifies}-:b-
I
|

= = =

<5y shLY 0 <<Syshll 0%  <S<5ysMLl.0x>

Block Internal Fackage Diagram
Definition Block
Diagram Diagram
(BDD) (1IBD)
i

RN T I =

Pararmetric
Diagram

CUMLEZ=> =<UMLZ=> <=UMLZ=> <<UML2 > >

Activity Sequence State Use Case
Diagram Diagram Machine Diagram

1 Diagram i
<:-::m1:uc|ifies:=—:=— |
as
{{SyshﬂL_l.D}} << SysML1.0=
A.Ftl\.flt].f Use Case
Diagram Diagrram

requirements

<25y sMLL. 0> — — — — —|maywork

Requirement together
Diagram |

behavior [

2 M B R

M e R e e e e T e




BDD example

=Sy shLl 0=

bdd [

Block

= -=profile=>=
Blocks
{SyshL Profile)

= =forillustration anly ==

Stereotypes may also be shown in a SyshML Package Diagram

=EEtereotypes gL T
Block
[Cla==]

| ==stereotype>=>= e

value Type
[CrataTvpe]

v

T
= =—example of ==
1

1
= -=example of ==
1

=<-=hblock>=> E3
Magic Car

= -=walueType==
ki fh

rafaramcas

zhared : Cylinder

Farts
engine : MagicEngine [1]
Tl :Wheel = front
r wWwheel = fraont
bl wwheel = back
br:wWwheel = back

wales s
top_szpeed . km/sh = 110{Satisfies = must be Tazt} o
average_speed : km /sh = F0O{unit = KilometerPerHour}

e

= =hlock>>= |_ :{Eoc?}}_ )
engine : MagicEngine [1] | shared : Cylinder |
e -

—

== hnotation>==
A BDD showes
F— |"aszociative”
composzition of
part properties,

=< -<hlD SyshL1S. 1 ==
L == hnotation>=>=
Supports "hybrid" dizplay
of internal structure and
azzsociations in a BEDD.

1 .J —engine
< =<hblock>=>=
MagicEngine

==walueTwpe:= =
O EilometerFerHour

-1

unit =

1o it Reqguirerment

o g 0= ==

D} i A

== MOT standard Sy=ML1 . 0O>=>
faster : Magic Car
top_speed ="113"{
unit = KilometerPerHour}
avaerage_speac = "7E"]
unit = KilormeterPerHour}

== MOT standard SyskLL1 0>
= =MD SyshLELS 1 =

Although not standard Sy shil

it can be uzeful tao shaw

Instancespecification "objects".

|
TIP: to get a Block to still show properties converted to roles (Association ends) in
the block property compartmeants, use the option:

Svymbol Properties — > Show Association Ends as Attributes [All].

The other options are [Without Association Symbol] and [Do not display]
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