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Concept presentation roadmap

1. Short description: SystemWeaver in general
O SystemWeaver — A system modeling platform

O SystemWeaver — A collaborative environment
O The Graph views: Tree View FAA, FDA and HDA

2. Concepts - Motivation of SystemWeaver concepts

3. How we have implemented EAST-ADL; examples:

O The port concept as an example: Our solution building on ready "buildingblocks”
(parts in systemweaver, which already have directions defined by its part type).

4. File exchange — choosing between 2 options
O A XML-transformation technique
O or an separate application/plugin.
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1. SystemWeaver
-A System modeling platform

Short description:
® SystemWeaver is a generic System modeling platform.

® Almost every need of general System modeling is met in the SystemWeaver
platform.

® The general rule in the System modeling is: 1 effective solution of
Implementation concept, for every need that is met.

® This is followed by the fact that the full formal EAST-ADL meta model not
always is fully supported in terms of basic syntax and semantics of
SystemWeaver.

® However in most cases there is a suitable modeling construct in
SystemWeaver. Also the mapping is simple enough to support bidirectional
exchange with EAXML without loss of information.
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SystemWeaver
- A collaborative environment

® Many users — everyone will see everything right now

LE \ Root[maenad.systemite.net]- System\Weaver Collaborative Emrircunme%
Welcome Dashbeoard Iterns Projects
- = WE - : Find - Fa Versi i : -
[l. 1‘- [Eﬂ' E|'=| orY e Attributes ¥ Fin - Do H' Mew issue i\f;_I! Add ng
Open | | ™ ,'-'i Status
Back Forward Open  MNew | Part B " Mot
itern = item T Cverview - iy Parts Filter on search result B Complete status z SRUES X ores
/NMS Edit Find CM Issues and Motes
/ Open Item... \ E My work area(1) Open Item. .. B2 My Design Level(1) A Wi
= WorkArea \ = Parts - | My work area
| | Name \ | |4 | Part Mame | | Type | Item Name []]]
£ & My work area = Workfrea Content
= g My System Model 1 &= My System Model SystemModel My System Model
il My vehide level 2 B MyDependability Dependability MyDependability
@ My Analysis Level 3 85 My Requirements Model RequirementsM... My Requirements Madel

ER My Design Level
4 MyDependability
&g My Reguirements Ma
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Tree view

® When marking the “My AF” (FAA) for an example: You also get info on all
prototypes on the right hand side. Where information about all instantiations
(parts in SystemWeaver) on that level is listed.

ﬁ My Vehide level
= @ My Analysis Level
- 3 My AF
sk LH Window Lift Control
sk LH Window Lift
sk RH Window Lift Control
s RH Window Lift
sk LH Window lift buttons
sk RH Window lift buttons
ﬂ Mator control
ﬂ Mator control
= E& My Design Level
= K» MyDF
¥ Window Lift Buttons
wr Window Lift

=--E--E--E--E-E

1

2 sk LH Window Lift

3 # RH Window Lift Control

4 sk RH Window Lift

5 sk LH Window lift buttons

& sTk RH Window lift buttons
=} pPortPrototype

1 ﬂ Motor control

=} rpPortPrototype
1 ﬂ Motor control

=} assembly FunctionConnector
1 ﬂ Window lift selection

= delegation FunctionConnector
ﬂ Motar contral
ﬂ Mator control

| L

FunctionalDevice
AnalysisFunctio. ..
FunctionalDevice
FunctionalDevice
FunctionalDevice

FunctionInterface

FunctionInterface

Mode

pPortPrototype
rpPortPrototype

¥ WorkArea = Parts~ | My AF
| |Name | | # | Part Mame | | Type | [tern Mame
= & My work area =} analysisFunctionPrototype
= g= My System Model s LH Window Lift Contral AnalysisFunctio...  Window Lift Contral

Window Lift
Window Lift Control
Window Lift
Window lift buttons
Window lift buttons

Motor control

Motor contral

Window lift selection

Motor contral
Motor control
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HDA view
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ﬂ Motor control
ﬂ Mator contral
B B2 My Design Level

£ ¥ MyDF
© @ ¥ Window Lift Buttons
- W Window Lift
¥» Window Lift Contral
¥ Window Lift
P ﬂ Window lift selection
B {:}E My Hardware Architecture
- i Ecut
-- &F Sensor 1

- 48 MyDependability

8 &g My Requirements Model

&
L

= WorkArea | My Hardware Architecture
| Name | | |Nextv... . @ 4= @l Q 100% | + 4 ﬁ H Mew Graph " Delete Graphl[[main] -
= & My work area
=8 g. My System Model
-- ﬁ My Vehide level
=8 @ My Analysis Level
E s My AF Wy Hardware Architecture
[+ LH Window Lift Contral
B0 LH Window Lift
-- s+ RH W!nduw L!ft Contral Sensor 1 sensor 1 reading ECU1
" sk RH Window Lift sensor | reading sensor 1 reading
B o0k LH Window lft buttons *
i 50 RH Window lift buttons sensor feading 2 sensor reading 2 sensor rkading 2
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FDA view
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Open Item... || E My work area(1)

Open Item...

.F._':: My Design Level(1)

” T Window lift buttons(1) |

= WorkArea

. Graph~

My DF

| | MName

| | [mMextv...|

B,..

= My work area
= ﬂ. My System Model
-- ﬁ My Vehide level
9 @ My Analysis Level
) o0k My AF
[ o LH Window Lift Control
[ o LH Window Lift
& sk RH Window Lift Contral
[ sk RH Window Lift
[ s LH Window lift buttons
- sk RH Windaw lift buttons
&8 | Motor control

= B2 My Design Level

K» Window Lift Buttons
K> Window Lift

¥} Window Lift Control
- W) Window Lift

[ {l Window lift selection
E} EI:E My Hardware Architecture

oo JRTE Comae

CERIEENE

| &
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Window Lift
Buttons ndow lift selection
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Window Lift
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|Parts~ |

My DF

E

[ Patt Name [ [Type

[ Item Mame

| tem Version | Status

[ Nest Wersion |

T S

[z designFunctionPrototype
D Window Lift Buttons
) Window Lift

) Window Lift Control

DesignFunction...
DesignFunction...
DesignFunction...

DesignFunction...
[ rpPortPrototype

ﬂ Window lift selection
[=} assembly FunctionConnector
ﬂ Moter contral Node
[=} delegation FunctionConnector

ﬂ Window lift selection

FunctionInterface

rpPortPrototype

Window Lift Buttons
Window Lift
Window Lift Control
Window Lift
Window lift selection

Motor control

Window lift selection
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Work
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FAA view
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= WorkArea

. Graph - |

My AF

| Mame

= 3 My work area

= ﬁ- My System Model

’@ My Vehide level
= @ My Analysis Lgw,

[} +C» My AF

s LH Window Lift Control
[k LH Windaw Lift

sk RH Window Lift Control
sk RH Window Lift

ak LH Window lift buttons
3 RH Window lift buttons
{l Motor control
{| Motor control

ER My Design Level
4 MyDependability
§g§ My Requirements Model

2 3 P e

@ My Analysis Level
=} s My AF
sk LH Window Lift Control
sk LH Window Lift
o RH Window Lift Control
sk RH Window Lift

LH Window lift buttons

#H--EH--FH--F

#k RH Window lift buttons
B | mMator contral

———

© « & @ o wx |

| l Mew Graph ” Delete Graph ][ [mair]

LH Window lift
buttons  Win

How lift selection

My AF

\ Motor control

LH Window Lift
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>—

\/

Window lift selection
—

Maotor pontrol

\
LH Windows Lift
\
Window lift{selection Motor pomrot——nw—___ |
RH Window lift L
buttons E— Motor Fontrol
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RH Window Lift Contral
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2. Concepts of SystemWeaver

Motivation of the SystemWeaver concepts:

- Fine grained versioning

® Every item has its own versioning

® Specific and self-sufficient contexts/building blocks
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Every item has its own versioning

® Every item has its own versioning, where every item including its
contained structure of parts (“prototypes in EAST-ADL")

® Every of this versions forms a separate configuration
® This is useful in some years old projects/meta models

& My work area(1) B2 My Design Level(1) *F Window lift buttons(1) £ Libraries
* WorkArea (= Overview - | Window Lift Control
| |NEITIE |5131JJ5 |"i'EFSiUI'I | |LastChanged Last Changed By |Creatiun Date |.ﬁ.u'_».=-_ss |Dwner |513)fs |'u'ersiun |
= E My work area Work (1) »||2011-06-29  Peter Lindquist ~ 2011-04-26 Read /Write admin  Work_ (1)
= I'f"h,-' System Maodel Wark (1) Attributes
ﬁ My Vehide level Work (1)
= @ My Analysis Level Wark (1) Default
- s My AF Work (1) shortMame
=} #® LH Window Lift Cantral  Waork (1) categary
{| Motor contral Work (1) Descrigtion
{| Window lift selection  Wark (1)
ﬂ Motor control Wark (1)
{| Window lift selection  Wark (1)
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Specific and self-sufficient
building blocks/contexts

® Every relation is defined within a specific context: the item that owns the relation
(i.e. owns not just its prototypes, but all the relations between prototypes).
Prototype/Type pattern is used for all instances in a model in SystemWeaver.
Relations are defined only within a context. No relation can exist without a defined
context owning the relation.

% WorkArea . Graph~ | My AF

© @ eam | | (o ph | Dot

|Name |
= & My work area
& E- My System Model
ﬁ My Vehide level
s — wiz e

e 3ty el

1 2 Ny AF
b LE##rdow Lift Contral
& WorkArea . Graph - | s LH Window Lift
sk RH Window Lift Control - )
| | Name | | & @H @, 100% | ; ! LH Window fift
o 2 My work area #0 RH Window Lift buttons  infiow Iift selection
= M s LH Window lift buttons
= g My System Model *Cp RH Window lift buttons
# My vehide level £ ] Motor control
£ (&) My Analysis Level 3 4 &8 | Motor contrel
Window Lift Control = B2 My Design Level LH Window Lift
Window lift selectibivtor Fontrol =l ¥¥ My DF — 3e|ecti5nnntmlh'lntnr Lontrol
— — > Window Lift Buttons RH Windaw lift —0
- _ _ ¥ Window Lift buttons — Motor Fontrol
ﬂ Window lift selection Motor Fontrol ¥» Window Lift Contral Windolw lift selection
] Motor control My Window Lift Window It selection
{| Window lift selection Window litt selection {| Window lift selection RH Window Lift
3 Motor current -1 F My Hardware Architecture WMoter tontrol —
| M V
& | Motor control ot 1 ECU1
AIOL0r Curren S Sensor 1
A LH Window Lift L,
& ) . b~ 4 MyDependability Motor Fontrol
s RH Window Lift Control Motor Fontrol b 5§ My Requirements Model
s RH Window Lift
ol ara | A A e B by ey
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Every relation Is defined within a specific
context:

® As explained every relation is defined within a specific context.

ltem C ltem D

Part F

Part E
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Concepts

Motivation of the SystemWeaver concepts:
- Methodology

® Effective modelling abilities: Every model structure is defined in a
specific context, creating hierarchical prototype/type structures

® Strong meta model: cannot do things that should not be in the
Implemented meta model

® Documentation on model and meta model available by just a “click”
® Portconcept & graphical support
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Effective modeling abllities

Open Item... & My work area(1)
® Every model structure is defined in a R e
specific context, creating hierarchical e e
prototype/type structures. SMV vehilde level |
=] My Analysis Level
® This gives ability to effective build B MpAF
+k LH Window Lift Control
O Top down = add prototypes and create types, then o LH wmddc.w uf:t |
s RH Window Lift Control
add prototypes to type or o R Window Lif
O Bottom up = add prototypes where the type in turn - L:Tﬂ-ndff\'.m”ﬁm
may have prototype structure. The type is always ] otor ol
defined for a prototype: the user must select the . & | Motor control
H = &8 My Design Level
type when a prototype is created -
> Window Lift Buttons
[kl \indme |ift $
= E¥ My Design Level
et mor

¥ Window Lift Buttons

[=! {: ¥» Window Lift
¥ Window Lift Contral
K Window Lift

B MyDs &8 | window lift selection
§5 My Requirements Model
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® Strong meta model:
cannot do things that are
not in the meta model.
Each option is guided by
the meta model. As an
example: when you right
click in the tree, the only
options that the
implemented EAST-ADL
meta model accepts can
be chosen.

® This example: LH Window
Lift Control — is an EA
AnalysFunctionType

2011 Q3
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Motivation: Strong meta model
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Expand

Collapse

Wiew

Clone view
Edit

Another

MNew

Add

Paste as

Paste special...

Paste Issue

Rernove part(s)

Status

Freeze item(s)
Thaw itemn(s
Release itern(s)

Enter

Ctrl+Alt+Y

Del

shortMame

category

traceableSpecifications

&=  ownedRelationShip
OwnedComment

o userAttributeElementType

o userAttributeValue

<[+ analysisFunctiocnPrototype

4 | portGroup
rpPortPrototype
assembly FuncticnConnector

delegation FunctionConnector
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5 ] Rear Motor control

3> Motor current

ﬂ Front Motor control
& | window lft selection

& »0p LH Front Window Lift Reports T )
-+ RH Window Lift Control Update from XML [EEA serAttributeValu
[ sk RH Rear Window Lift EAElement
- 30k LH Window lift buttons
- sC» RH Window lift buttons
¢ ; M (CNTS)
- +C» RH Front Window Lift seableSpecificat
[#- 3 LH Rear Window Lift Edit
IEPE
»- LHMotor asrent Issues and Notes
> RH Motor current ackagableEleme -
. Pa . Graph source (TRT) CNOR)
B Eh_dy DeS|gn.Leve| P ikeRateConstrai Relationships
@Sy Alocation Edit function
- ¥» MyDF IECN
= {:}a My Hardware Architecture Context
= ECU1 -"' I |element (VVTE) portGroup (ftpg

Multiple Versions

Occurence Matrix

Welcome Dashboard Items Projects
@ [g é g &2 Copy ~ 455 Attributes #rsions - # New issue (& Add note X Libraries
stus @ Move items... Edit function | [ Graph
Back Forward Open New QOverview : (] =
L ite’:n ¥ Jitem™ Open - T caas Filbmplete status X} Issues X Notes st Manage libraries
Navigation Items Edit M Issues and Notes Security Edit function Graph
‘ & My work area(1) “ ‘ii Libu;aries — “ —
% WorkArea = itemType - \ My AF
| |Name -
B & My workarea L1 Jsase variant cv) L] Base Variant (BV) L]
E g My System Model 2’ Comjlete Status e Reference (IRE) fem Reference (IRE) RSt
= il My Vehide level b3 | Dualvi \Variant (IVA) Variant (IVA)
= §% My Feature model
# @ My Root feature 4 Export to\XML
- B Window Lift Files T
@# My Feature Constraint i . WorkArP oD CM) Commenltslsﬂ
o My Analysis Level ssues in ti
& ( LIS e Identifiable
ItemType
[} s0» LH Window Lift Control =
z Libraries

ype (EUAT) LEAUE
rAttributableEler
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Documentation by “click” — Model
iInformation

® Hold down alt and select by click on an interesting object. In this example; the Missed
standstill object: then meta model information on the right appears.

— I
B B My Design Level |Name |Last Changed |Last Changed By |Ereati-:nr'| Date |.-'1'-.n::n::ess Own
[} W» My DF Missed standstill object 20110519 admin 2011-04-18 Readfwrite  admi

= K Window Lift uttons — — - - -
{' Window B selection ||:IaSS|f||:atu:u|shu:urtName |categnr_l,l Contallakbilit EHpnsureEI.l.ﬁ.SlLKlnd [n| SeventyCla: | ASILEind
W Window Li -EE * A5ILEB - -ﬂSIL_El

WF  Window Li
Wb Window
ﬂ Window Jft selection
1:[]5 My Hardwaye Architecture
b 8 MyDependability
Mizzed obstagle detection
& Acc
M\ Missed standstill object
§g My Requirements Model

Control =(Generic description of the Hazardous event=
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Documentation by “click” — Meta model

® |nthe same way you can also
get info on the (EAST-ADL)
meta model by alt + shift + click
on the interesting context, in
this example "My Vehicle level”

® Here we have added info from
the EAST-ADLZ2 specifiation

2011 Q3

& My work area(1) 4 Carbext
— aatp StuctureElements
= WorkArea / SystemModeling::
Sy=tamnbdodal
| |Name I

+wehicleLevel

- 3 My work area
= =- My Systefg@lode

= ﬁ My Vehide le
= # My Featu
E- Bl My Ry
3 s
=3

:

= @ My Analysis |
El 30 My AF
=+ LH W

T RHW
T RHW
Ak LHW
Ak RHW

&8 | Mot
&5 | Moto

= EZ My Design Le

B[

BB

= Kb My DF

1 [

Cortaxt

watpStructureElements
Systembdodeling:
WehicleLerel

= [e]

VaholaFaztura

+ IsCustomenslsible: Boolean
+ izDasipnariabilityR atienala:
+ isRemowed: Boolean

Baeolaan

+eature

+deviationttributeS el

0.1

DewiationAtribute Set

o F o+ 4+

allowhangefttibute: DeviationFermissionkind = vES
allonmiChangeCadinalite DeviationPermimionkind = YES
allowiChangeleszcription: DeviationPemiszionklind = YES
allowChangelame: DeviationPermissionkind= vES
allowhdowe: eviationPermissionkind = WYES
allowRedustion: DeviationPermissionkind = YvES
allowRefinement: DeviationPemisionkind = YES
allowRegrouping: DewiationFemisionkind = YES
allowRemoval: DeviationPermiszionkind = vES

Figure 5. Diagram for VehicleFeatureModeling.

Generalizations

® Context (from Elements)

Description

WVehicleLevel represents an arbitrary set of feature models containing only ||

PSS S
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subset
subtrer
waidan:
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3. Portconcept & graphical support

EAST-ADL

® FunctionFlowPort has the attribut "direction” which decides the direction
of the FlowPort.

SystemWeaver

® Classical approach is that the portdirection is decided when the port is
created ("part” in systemweaver)— and you cannot change direction on
ports after the prototypes (parts in SystemWeaver) is created

O Reason 1: No need for consistence control of port directions; changing direction
means that the port must first be removed, in turn meaning that all connections must
also be removed (external assembly, internal delegation)

O Reason 2: Especially in large projects it is alway problematic when ambiguous ports
occur

® Current graph implementation where the attribute solution is used does
not indicate direction, since a basic in/out construct is used for all port

types.
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Adaptation
*meta models

plug in views

SystemWeaver
Platform

*meta meta model
platform concepts

std views
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EAST-ADL ﬁ;gprll:::g%tatio Directio Direction Direction
Concept : =in = out

SystemWeaver Required- N/ rovide-:
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(Port constructs, Ports Pats Pr.1s

Graph views) (prototype) (rototyL2) ¥ (vrototypo)

Structural parts (Part type/Defobj)
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But you can set an attribute that shows
the direction in the attributes view.

J & My work area(1) || EZ My Design Level(1) " # Window lift buttons(1) " i Libraries
& WorkArea . Attributes ~ | Window Lift Control
| | Name
= & My work area Item Attributes
B ﬂ- My System Model
-- ﬁ My Vehide level Part Attributes
= (&) My Analysis Level
=R My AF rpPortPrototype

=} sk LH Window Lift Contral
ﬂ Motor control |NE"""'E EADirection
ﬂ window lift selection ill'u'lntor control out -
- 3> Motor current ﬂWindnw lift selection -
.. & Motor control = Motor current inout -
ﬂ Motor contraol {ll‘u'lntcr control -
ﬂ window lift selection ill'u'lntor control -

B} s0p LH Window Lift ﬂWindnw lift selection -

[ sk RH Window Lift Control [

[ 50 RH Window Lift

[ sC LH Window lift buttons

s BH Window lift b tons
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= ¥ My work area Ve
= .=- My System Model
’@ My Vehide level
=] @ My Analysis Level
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s LH Window Lift Control
[k LH Window Lift CIaSSlcaI
s RH Window Lift Control LH Window lift SystemWeaver
[+ RH Window Lift buttons  ywinHow lift =election P i - ;
sk LH Window lift buttons SOIIUt.I.On with l;H 1I.|'.r|nd|:|w Lt
br £ontro
s+ RH Window lift buttons specific port type P}
{l Motor control
{| Motor control
EZ My Design Level LH Window Lift
ik Caontrol
f :Y[;EDEﬁdablllt:sM del Window lift{selection Motor pontrol
+ equirements Mode ! ) O
§ Myned RH Window lift Motor control
buttons E— Motor Fontrol s
Windo lift selection -
Window litt selection RH Window Lift
RH Window Lift Cantrol
@ My .ﬂ.naly'sis Level Motor current Window lift selection Motor control
[=}- +O+ My AF Window lift buttons Kotor control
o LH Windaw Lift Contral Window lift =election Mater centrol Maotor pontrol —
sk LH Window Lift Window lift selech
indow lift selection
sk RH Window Lift Control
Tk RH Window Lift Motor Eurrent
s RH Window lift buttons Current look when Motor Fontrol
=1 Motor control direction attribute
is not supported in
graph view
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options

® File exchange — choosing between 2 options

O A XML-tranformation technique, with help from the ATL — doing
model transformation.

O Or an separate application/plugin based on only a DOM
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Result of the research — the Model
transformation approach.

® As a result of the researchs made, ATL (Atlas
transformation language) is chosen as the suitable
model transformation language

® Eclipse modeling framework is used for building the
models and meta-models

® Eclipse is used as developing environemnt

® Atotal of 8 ATL transformations are needed in order to
make the complete bi-directional transformation

® A roundtrip of three elements is possible. No yet decided
to use.

® Roughly 1 manyear for implementating the whole MM.

2011 Q3 SystemWeaver Concept Presentation



i 4 MAEN/\D

FR)
RRRRRRRRR

General overview of SW2EA transformation

DLMM SWeaver MM EADL-VM S
3
SWEAVER xm 3
1
TesverN EADL-M
ML -Model 3 : SWeaver-M T

Legend:

1. transform from XML to XM format
2. ATL transformation

3. Uses - the ATL uses meta models
4. XMI to XML transformation using different tool

2011 Q3 SystemWeaver Concept Presentation



