Designing with Objects

OCAPI-xI: Design Refinement
for HW/SW Platforms

| MEC vzw, Leuven, Bel gium
1 b http://ww. i mec. be

imec

© i mec 2000

The Intelligent Home Project

Gat eway/
Ads| Base Station

Catv

Enbedded Net wor ki ng

© i mec 2000




Designing with Objects

Purpose of this presentation
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What drives
new languages ?
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What are design datamodels in C++ ?

entity fsmis
port (clock: in bit);
end;

architecture behg

o
end process;

sync: process

begi n
wait until clock’event and clock = ‘1';
curr <= nxt;

end;
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Avoid ‘faking’ by using Objects ...

/1 objects
fsmf;
state a;
state b;

/1 object relations
f << initial(a);
f << b;

. a << b;
“a b << a;
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... that express the Design Data Model

class fsm
class state

class transition

fsm

&

state

.

transition
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... and that hook up methodology

class fsm
class state

class transition
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C++ Based Design
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Other Data Models
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Other Data Models

- mybl ock -—————>(::)
i np ot

queue inp, ot;
src S1(inp);
mybl ock S2(i np, ot);
snk S3(ot);
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Parallelism & MoC Order

class nyactor : public actor {
publi c:
void run() {
// do sone processing
}
s

cl ass sched {
vector<actor *> V,
publi c:
void run() {
[l call V[I]->run() according to MC
}
%
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Code Generation ~ Simulation

b

sigplus::eval () {
------ > return opl.eval () + op2.eval ();

}
si gpl us: : code() {

""" | 2 return node( R S Opl COde() ,
op2. code());
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Example: OCAPI-1

Comuni cati on Synthesis

‘ Schedul i ng
Fi xed Poi nt Refi nenent

VHDL
Veril og

¥ c
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Emerging Digital Embedded Systems
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Go4Net: Thin Server Web Camera
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Go4Net Board architecture

Go4Net

2 x 4Mbit
asynch.
SRAM

CMOS Camera Interface

FPGA

24 x 4Kbit Internal RAM

600K gates

(240pin package)

User

@@= |nicrface

ISP configuration memories

8bit ISA

bus

10BaseT

Ethernet
Controller

(MAC+PHY)
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Go4Net FPGA: C++ Line Counts

s

App-layer

Network-layer

Link-layer

camera access pI’OtOCO| )

gif-encoder

packet processing
(IP layers)

ethernet device ac
and configuration

cess

#proc #lines

10 965

9 483

3 210
total

22 1658
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The Go4Net Platform Approach

Cj(

VU

|—|
N

~ U

© i mec 2000

OCAPI-xI Datamodel for ‘Function’
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CDFG : AL

Semaphor e

Shar ed Var

Message
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The Meaning of Time and Sync

del ay()
—%— | Sync(); —— | Sync();
| | | QC
—4 | Sync(); —4— | Sync();
T=Ce — T=Var —
—v | Sync() —¥— | Sync()
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Why >1 Communication Primitives

Message

Semaphor e

Shar ed Var
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Why >1 Communication Primitives (2)

Sendi ngProcess() {
sema. i ni t ( FREE)
while(1) {

sema. wai t () ;

message. send() ;

Recei ver Process() {
while(1) {

Message

Semaphor e

nessage. recei ve();
sema. post () ;
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OCAPI-xI Datamodel for ‘Architecture’

FLI

codegen >

System Architecture

Process Architecture

}
b

we c¢s adr din dout
L
Class Ethernet : public FLI {
Et hernet::run(we, cs, adr, din, dout) {

/1 what happens in clock cycle x
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The Function-Architecture Continuum
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Emerging Design Flow
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http://ww. i mec. be/ ocapi
ocapi @ mec. be

Conclusions
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