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Motivation (1)
zﬂeﬁnRapic%r?g iSI?;ISL MARTE

Select a subset of MARTE Generic Resource

Relate UML/MARTE to SystemC FOrSyDe | cmp

Formal Support

SystemC enables a _
link to Co-Design Co-Design
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Motivation (2)

« Massive Concurrency
— Data Dependencies
— Relations
Characteristic of the interactions
— Formal Semantics
— Univocal Description

 Models of Computation & Communication
(MoCCs)

— Behaviors Semantics Heterogeneity
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Contribution

Abstraction

ﬁ

Structural
Modeling

24-03-2010 UML&AADL'10 Slide 6




uc extessyf | €pwracom  THALES

s LL&‘ UNIVERSITAT PADERBORN

4 - o
Sartisan
your model for susze

Formal System Design

 ForSyDe formal metamodel
— Process

— Signals

e Separation Communication-Computation
— MoCC generic characteristics

e Untimed MoCCs

e Synchronous MoCCs
 Timed MoCCs
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Process ForSyDe

p(s.-S,) =S} .S,

7T partition functior,

T partition functionS |
g() next-state function
f,()...f; () output function
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Formal Notation

The partitions functions:
T, s )=(a, &) m¥,. s, F(an,t)
wherea, ) is a subsignal &
The functionv, gives the size od, z( ):
Vv, @)=y ;) v, e)ylength @ ¢))
v.(0)=length (@@, (0)); v, (1)=length @, (1))..
The outputs are calculated:
f, (& @ Jw, F &, .2, )
And the next internal state:

g (& -a, )w, Fw
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UML/MARTE
Methodology
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Structural Modelling

System

CommunicationMedia 1 CommunicationMedia' 1

ConcurrencyResource ConcurrencyResource

= CommunicationMedia_n

ConcurrencyResource

Commun-icationMedia'_m -

<<ConcurrencyResource>> : models the concurrent computation

<<CommunicationMedia>> : models the communication
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Communication Abstraction

ForSyDe
Signals

f abstraction

<<CommunicationMedia>>

No insert any change in the data sequence:
*No data losses or injections

*No data values changes
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Behavioral Modeling

e Concurrent element described by a Finite State
Machine

— UML Finite State Machines

« Explicit States

 Modeling behavior State denoted by the label do
by an UML Activity Diagram

— UML Activity Diagram
o Implicit States as a sequence of actions
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Activity Diagram

In each state
— A set of inputs are received

— These inputs are computed

— The computation results are generated

— The concurrency resource calculates its new
Internal state
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Activity Diagram(2)

ConcurrencyResource
Receive_1 Receive_N ]
| e ‘ AccepEventActions
multiplicity[p..q] ﬁ multiplicity[r..s] ﬁ

A
v 5
ec function_i ]7 a)j - D

multiplicity[a..b] | multiplicity[c..d] | J

Send_l Send M

-ua SendObjectAction

Slide 15

24-03-2010 UML&AADL'10 BNE

e Soclety COOPERATION




& wnracom THALES

7T artisan L(\ =
your model for success AN UNIVERSITAT PADERBORN

Activity Diagram(3)

* AcceptEventAction

— Call to a specific method with a specific data-
receiving behavior

— A new datum iIs available

o SendObjectAction

— Call to a specific method with a specific data-
sending behavior

— A new datum Is generated
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Computation Abstraction

 The data received; &,... dy ForSyDe subsignals

 The datasend; a’,...a,, ForSyDe subsignals
 The function_i action; f, ForSyDe function

 The Concurrency Resource State:

— PJ; segments of the behavioural modelling between two waiting
states

— Dj; internal values that characterizes the state
* {Pi, Di}; @, ForSyDe state
* The function g() calculates the new {Pj+1, Dj+1}
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Computation Abstraction(2)

 The multiplicity values are abstracted as:

p r
Vi(2) = @) =1... V.(2) =p(w) =1
q S

a
v ' (z) =length(a',)q...
b
lenght(f,(a,...ay ),w;)=1...
C

v', (z) =length(a’y, ){
d
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Computation Abstraction(3)

« The advance of time is a totally ConcurrencyResource
ordered set of evaluation cycles Receive 1 Receive_N
ec). | |
( ) multiplicity[p..q] ﬁ multiplicity[r..s] H

* In each ec “a process Y, )i
consumes inputs, computes its
new internal state, and emits ec

OUtpUtS”. multiplicity[a..b] 5 multiplicity[c..d] ﬁ
» The interpretation of a ec depends o 1
. . . ena_ Send_M
on the time domain capture in the e
models. v v
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Example
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Example(1)

«CommunicationEndPoint» «FlowPort» «CommunicationMedia»
interface? irection = out} interfacel

«FlowPort»
{direction = out} «FlowPort»

«FlowPort»
«FlowPort»  (direction = in}
direction = out}

. . «FlowPort»
«CommunicationEndPoing {direction = out}
«FlowPort» «FlowPort» interface2

{direction = out} {direction = in}

«CommunicationEndPoint»

interface4 interface3
«FlowPort»

FlowPort S !
. > {direction = in

{direction = in}

«FlowPort»
direction = qut .
<Cor{nmunt|cat|or?éjn}dPomt»
interface6

«FlowPort»
{direction = in}

«FlowPort»

mmunicationEndPoint: e
«CommunicationEndPoint» (direction = out}

interface5

«FlowPort»
{direction = in}
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Example(2)

Process

Process Process
CR2 CR4

Abstraction
cm ‘ cm3
CR1 CR3
CR
CRD cm2 cm4 o
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CR

v

cml.receive

datainputs a,, 4 B,, 4 )

w2 data outputs a ., Z & .., Z

w0

send.cm4

OF

wl

v w o(a ) =1

cml.receive cm2.receive ‘ L E
N

g(ai’ (acml’acmz)) = wO
ec2

cm3.send cm4.send

Slide 23

24-03-2010 UML&AADL’10 [:[“’ZE ?
_"r-ll[oﬁ

Infermaticn Soclety




L | € INTRACOM

THALES

artisan (
= your model for success LL] UNIVERSITAT PADERBORN

|
wo cml.receive In the Statm,b
_ Vo (0)=y (@)= 2
%E , v, (0)=length (functionlg,,, (0)c, )=
w m4
= lenght (8 ,,, (0))= 1
send.cm4 In the statew
wl = *
: V. M=y@)=1
cml.receive cmj./receive Vacmz (O): y(ai ): 3
v, (0)=length (function 2(@,,, (1)A.,(0)),)) =
=lenght(@,;(0))=1
V.. (1)=length (function 2(@,, (DA, (0)w, )F
cm3.send cm4.send — |enght (a 'Cm4 (1)): 2
|
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Conclusions

 The need of a formalism to UML/MARTE
models that supports the generation of
executable specifications (SystemC)

* ForSyDe can provides this formal support
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