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Set of problems

The comple xity of today' sapplica tion specic integra ted circuit steadily in-
creases. Theirdesign and implementa tion are getting more and more com-
ple x.

"Time-to-mar ket” constraints are more and more aggr essive.

Though HDLs such VHDL and Verilog have become popular, there is also
iIncreasing need for mor e intuitive method for system specica tion.

Prototyping on FPGA:
gives the ability to quic kly iterate design re nements

ena bles a "po werful demonstra tion”
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Set of problems

We need to be able :

to descr ibe a system in a high level language
to partition hardw are/softw are easily
to get rapidly and automa tically hardware descr iption

to study several implementa tions of hardware opera tors
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The Methodology

The goal is to obtain rapidly a prototype of a system described into a
high level language

The methodology has several steps:

1. Description based on the Kahn processes netw ork formal representa-
tion of the system to prototype

2. Tasks Partitionning (Hardware - Software) after a workload analysis
3. synthesis of hardware tasks into VHDL

4. VHDL ma pping into FPGA
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The Methodology

Thismethodology is based on DISYDENT{DIgital SYstem Design ENviron-
menT) and most specically on:

the use of DPN (Dysident Process Netw ork) library

the UGH (User Guided High level synthesis) tool
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Kahn processes netw ork

KPN (Kahn processes netw ork) is a netw ork composed of concur ent au-
tonomous processes that comm unica te in a point-to-point fashion over
unbounded FIFOchannels , using a bloc king-r ead synchr onisation primi-

tive.

KPN has the following character istics:

synchr onisation done by a bloc king read
deter ministic
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DPN model

DPN allo ws to specify and simulate a parallel applica tion described by a
set of process applying the Kahn processes model
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Partitionning
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UGH

User Guided High Level Synthesis (UGH) is a complete frame work for high level
synthesis. Two input les are needed:

"C' le representing the functionnal behav orial of the task
‘ddp' (draft datapath) le enabling the user to drive the genera tion of the
data path
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UGH

Circuit
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UGH C' le

hcf()
{
int a;
int b;
while(1)
{
ugh_read(fifo_i n, &a); FIEO IN
ugh_read(fifo_i n, &b); N
> |:>
while (a !'= b) <«
{
if (@ <Dhb)
b=D>b- a;
else
a=a- b;
}
ugh_write(fifo .  out, &a);
}
}
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UGH DDP' le

MODEHCF(inchannel fifo_in;

{

DFF a;
DFF b:
ALUalul;

a.d = alul.s, fifo_in;

b.d = alul.s, fifo in;

alul.a = a.q;
alul.b = b.q;
fifo_out = a.q

outchannel fifo_out)

CRES

CALU

CVAL FLAG

Dl

N

O

—>we
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UGH DDP' le

MODEHCF(inchannel fifo_in;  outchannel fifo_out)
{ CRES

CALU CVAL FLAG

DFF a;
DFF b:

ALUalul; f
we <
\
—/ Dl
|~
D

O

RSP2004- 16



Ma pping

Last step of our methodology isthe ma pping of hardware partinto an FPGA.

Ma pping is realized with commer cial tools

Driver is written by the conceptor
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The Methodology
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ZCSF

ZCSPis a secured protocol developped by our labora tory for netw ork of work-
stations.

Its character istics are:

messages split into number ed pac kets
low latency

high bandwidth

ac knowledge mecanism

time-out mecanism
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ZCSF

Our aim Isto realize a full-size protocol test pla tform.
Thispla tform has to ena ble the exper imental evalua tion of ZCSPS protocol.
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Platform presenta tion

The PCl card used isa PLDA PCI20K-PROD C with an APEX20KFPGA.

ThisFPGA has:

16,640 log ic elements
212,992 memor y bits

(400k typical gates)
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Protocol test platform
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Protocol

test pla tform
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Protocol test platform
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Results

circuit frequenc y : 33 MHz

full PCI througput (no wait state) : more than 100MB/s

TX | RX | WD

C lines nbr 390 | 375 | 232
VHDLIines nbr 3,052 1,088 | 955
fsm statesnbr | 440 | 143 | 34
logic cells nbr 3,363 /2,488 954
reg isters 688 | 720 | 176

memor y bits nbr| 0 0 (4,592
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Conc lusion

High-le vel design tools and FPGA signi cantly reduce the effort, cost and risk
of hardware implementa tion.

The methodology here:

avoids to write the applica tion's heart in VHDL
ena bles architectural explora tion (speed / area goals)

simpli es software/har dware par titionning
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Disydent tools

You can download disydent tools at:

www-asim.lip6.fr
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