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An IP Integration Methodology in an Object-Oriented
Design Environment for Embedded Systems

Shoaleh Hashemi Namin, Shaahin Hessabi
Department of Computer Engineering Sharif University of Technology

Abstract

Nowadays, IP core reuse is popular for designing and implementing complex systems; because reuse of already
provided blocks not only decreases design time but also systems implemented with these blocks are optimized in terms
of speed, size, and performance. In this paper we propose a methodology for using IP cores in ODYSSEY design
framework, an embedded system design environment, to implement hardware methods. In this methodology, we have
automated IP integration process that eliminates many difficulties related to IP integration. Methodology evaluation has
been carried out through the design and implementation of 2-D Inverse Discrete Cosine Transform function in
ODYSSEY design environment with and without using IP core.
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class B extends A {
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void h();
...; Il other member-functions and attributes
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class idct{
public:

short data [64];
void run();

class Coreldct{

public:

short cdata [64];
void CoreRun();

¥

void Coreldct::CoreRun(){
idct core;

inti;

for(i=0;i<64;i++)
core.data[i]=cdata[i];
core.run();
for(i=0;i<64;i++)
cdata[i]=core.data[i];

void main ()

int j;

Coreldct a;
for(j=0,j<64;j++)
a.cdata[j]=j;

a.CoreRun();
for(j=0;j<64;j++)
printf("\n %d" a.cdata[j]);
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Class Core-Name{
Public:

Type Data-in;
Type Data-out;
Type Run();

}
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Class Core-Name-Wrapper{
Public:

Type Wrapper-in;

Type Wrapper-out;

Type Wrapper-Run();

}

Type Core-Name-Wrapper::Wrapper-Run()
{

Core-Name object;

object.Data-in = Wrapper-in;

object.Run();

Worapper-out = object.Data-out;

}
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2-D IDCT Function Execution Clock
Implementation Cycles
IP Core
IDCT 175
ODYSSEY
IDCT 516
S-S ‘sjbaeéL.g: 31 o> @Lu (NJgos
2-D IDCT Maximum
. Number of Total gate
Function _ Slices count Clock
Implementation Frequency
IP Core 2406 out of
IDCT 15360(15%) 59,132 167.497MHz
ODYSSEY 5176 out of
IDCT 15360(33%) 65,757 26.130MHz
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