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Abstract

A Fast Simulation Algorithm for

Data-Driven Software and Hardware Co-Design

Shuji Sannomiya

Hardware-Software co-design method, which gives a unified view for hardware and
software, has an advantage at flexibility in massive and complex system designs. A
self-timed superpipelined data-driven multimedia processor (DDMP) is expected as the
one of most suited architecture for co-design method because of its flexible construc-
tion enabled by its nature of the self-timed pipeline. In co-design method, simulators
are essential to estimate the system performance continually. They are required to
be equipped portability to adapt to the changes of specifications, and to enable fast
calculation for quick response of performance estimations.

This paper proposes a fast macroscopic simulation algorithm and versatile virtual
instruction set FIS(Fundamental Instruction Set), aiming at a drastic improvements on
the efficiency of co-design method.

The simulator using proposed algorithm reduced the amount of calculation in half
as compared with a step by step simulation, and has sufficient accuracy in the hardware-

independent program estimation, except for aberrant-overload program.

key words data-driven, co-design, fast simulation
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//0000

Tf

I
0

Tr = 2;

N = n;

Packet* stage[N+1];
int c_ack[N+1];

int c_ack[N+1];

int c_ack[N+1] = Tr;

//000000000000xD00000000
for ( i=0;i++;i<N ) {
if ( stageli] == null ) {
c_ack[i] = c_ack[i] + 1;
Yelsed{

c_send[i] = c_send[i] + 1;

for ( i=0;i++;i<N ) {
if ( c_send[i] >= Tf ) {
stage[i+1] = stagelil;
stage[i] = null;

c_send[i] = O;
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c_ack[i+1] = 0;

if ( stage[N+1] != null ) {
c_ack[N+1] = Tr;
c_send[N] = O;

output (stage [N+1]) ;

//000000000000000
if ( c_ack[0] >=Tr ) {

c_ack[0]

0;

stage [0] packet;
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000000000000000000000000000000
0000000000000000000000000000000Send000000
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//0000

Tt

0.8;

Tr = 0.2;
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Ve =1/ Tf;
max = N *x Tr;
boud = stage * Tf;

total = O;

int packet[N];

//000000000000x000000
for ( i=0;i++;i<N ) {
Vp = (1 - ((total-boud)/max)) * Vc * 0.1;

packet[i] = pakcet[i] + Vp;

if ( packet[i] >= N ) {

output (packet [i]);

//0000000C0C0000000

if ( total < stage - 1) {
total = total + 1;
packet[total] = 0;

stage[total] = packet;
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