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* Introduction

e Experimental toolchain
* Models of computation
* Result and discussion

e Conclusions
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* History
— 1999 : Thomson Multimedia / Technicolor
e System-level specification for SoC design + Mopcom ANR
e Video compression system

e Multicore + SIMD ~15M gates

— Needs :
e ease of algorithm capture : data+ high-level control flow
e Simulation : untimed, functional, data movments, events
e Synthesis/compilation on heterogenous platforms
e Allowing quick iterations in the design flow

— 2009 : startup Modaé Technologies
 Interpretated languages as input + DSL
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e System-engineering practical aspects
— IBM Rhapsody + UML 2.0 at the front

e Software engineering for embedded systems
— Not only algorithmic, nor event-driven
— Importance of object-oriented

* Need for openness
— insurance of independence wrt tool providers

— Quite different from classical ESL business-model
— Facilitate toolchains development



Metamodeling
for tool development

Bretagne
Business knowledge
P

& U
— i [l
UML UML - ] M2 Layer
metamodel| | Profile metamodel |} metamodel
1

o name ! in L)
L ] - g :
% Ml L’ayer targt s0urce oUtgoingTransitio
Models based on model =
UML models custom met v : JanSI |c|::
| outpL in
ire
l MO Layer ™
The Real World reality

MDD : model-driven development
Eclipse EMF support Code generation, ...

Sodius MDWorkbench, ... i

<<dafatype>>
# String
<javaclass>> java.lang.Strin

ownin

initialState

g

XMI serialization




enara EXperimental toolchain

Bretagne
IBM Rhapsody
meta-model UML model
* il
ecore 4
| Model to Model
MD Workbench transformation
L ecore *
code generation
meta-model
Ruby DSL
: y
Simulat HW/SW
DL e implementation
Modaé HLS compiler

Modeling in UML 2.0

¥

Transformation scripts
in MDWorkbench

¥

« Backend »
System-level synthesis
Modaé SLS
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IBM Rhapsody UML 2.0

Diagramme de composants
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1 itsForProc:ProcF or

= Isofvaieint

= NVAL Mo
) ingecint

= recuRCrSgquare Tt

iut n

5 computzsquzne st i
Ewrie(von
[5/Rgoi

1 itsFroWhile:Proc\While 1 itsForUntil:ProcUntil =
= resurOSSaooule
(SiReza() i
) ut inl EosaizCssetnwd
1 bazpanerm
= Read()vold
S wrmzazz w0k
| computesari val doudie vold
[ Acsnae)

R IBM Rational Rhapsody Developer for C++ - [Statechart of : KPNConnectorA]

EFila Edit Wiew Code Layout Tools \Window Help

D@ sesy ae

Statecharts associé dans
le cas de classes actives

i# 73 PredefinedTypes (REF)

& |73 PredefinedTypesCpp (REF)

= 3 System

18, Associations

-8 dasses
- % Events
Ly Links

® 1BM Rational Rhapsody Architect for Software - [Sequence Diagram: Arming the alarm and leaving the house in..

LE®

@ x| [RRpoBEa®E @

| DefeutConfig

gl

-] the home alarm

il Il
Flgomain dag | 3 the home i Aming the ol

P

ol H T @biial Unice

Idle

Blodcmg_Raadusv.nm_.@

(fifalisEmpty]

else]

Waiting

DataReceive

®

Sending 2]

Hon_Blocking_Uiritefifo. put”params > aFigure);

L

wiiting

El

¥, GEN(D ataReceivel):

sl
o[ v JEI v Jlcom ] mlken [2icom | ke, 2k

| i
P[] Fiob. ] ] Aobo] o7l Fifo. [ o Syst. [ 0] as. ] 38 com. ] 2 b

Drens400: 0000/ /0%

Select
State

Transition

Default Transition
And Line

Condition Connector
History Connector
Termination Connectol
Jundtion Connectar
Diagram Connector
EnterExit Point

Join Sync Bar

Fork Sync Bar
Transition Label
Termination State

Dependency
Send Action

H|Fle Edt view Code Layout Tools Window Help -8
= N = = I =
pem sme s ae o wkha | |aasoBEF v & @ H g
T
o b e e [ Debug Sl My « = ”|—L Ze
BB | 0L [= || Bl s Bl= === a0 3 f
homeowner | Keypad | AlaimContoller theRedLed:],
=
Entre Model View  ~ | D | Ends
Egﬂ"_"—f‘"'s‘“a"w i Romegwnar ‘ ‘ Feypad ‘ AlamContall TheredLet
omponen s
{22 Object Model Diagrams
{1 Packages ) i I
2 [ AarmPkg Z | | I
3t actors Hame owner srms 7 vkl I T I
-8 Casses the system by Ze ] | | hartDiagram
e
X Events coda Bt th Lz, eviedn) l ‘ | of Transfering
& Functions keypas ?\\\9
(L1 Cbyect Mode! Diagrams 7 e | | | L
(1 Sequence Dizgrams Zm | |
) <53 Stereotypes
& Types e \ |
O Use Cases 7
B e R |
) Hardwarepkg 7 | |
B PredefinedTypes REF) Z = Temporissl) | |
F5] PredefinedTypesCop (REF) Z F\\‘%
8 (1 Sequence Diagrams Z | iy |
&[] Use Case Diagrams “ | |

For Help, press F1

GEMODE CAP NUM SCRL Fri, 2, Apr 2010 11:42 AM

(GEMODE | AP MUM SCRL. Thu, 15, Mar 2012 | 11:32 AM




= System modeling with Modaé

ENS
Bretagne
( i )
o Ruby/Python algorithms,
— object-oriented
. Y,
f fifo_5 u | fifo 5 A
- pl Bm—=m P2 B—
—u 0 i . . .
-J - Addition of an internal DSL
-l
P o m ...graphical
. _J
( Network.new('example') do \
pl=MyProcessing.new('pl')
p2=....
- ...textual
connect :fifo_5, pl.o => p2.i
k end )
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our toolchain understands

a block model is a class :
that this block needs to

s
g

e be able to exchange data with
: : other blocks
class MyProcessing < Reactiv
inports :il,:i2 inputs/outputs
outports :01l
def initialize x,y constructor
Lo traditional Ruby instance variables
can be seen as variable states
deLbEhaVior put your algorithm here
en

access to inputs/outputs via

def method_1 send/receive inherited methods

end

end \ organise the internal processing

into method calls




Modaé SLS (2/2)

CDFG : Control- Synthesizable
data flow graph HDL code
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ack(il
T
i=<-il
s=1
r=3

T F

s==ji

Bretagne

s=s+r r=r/2-1
r=r+2 req(ol)
ol<-r

Internal representation — F
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Multithreaded
C code

C driver /VHDL VHDL RTL
communication registers algorithmic code
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ARM 9 running Linux
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Simple UML 2.0 model —simple
action language

HW/SW mapping annotated

Software synthesis + HLS

ﬂ"ﬁi VHDL RTL synthesis

g HEE .
e 1[\.
i
]

xilinx ISE

“ Porting on platform
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— Ceremonial system-level processes vs agile
processes and languages

e Possible interactions
e Complementary

— MDD : several technologies to developp a
system

 Endogeneous vs Exogeneous battle ?

— Example:

e |s UML easier / more expressive then Ruby +DSL ?
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