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A CAD Tool for Modeling and Simulation of Bus Systems
to Facilitate Refinement of Bus Communication Structure

TADAAKI TANIMOTO,! TOMO KITAGUCHI,® AKIO NAKATAft
and TERUO HIGASHINOt

In recent years, we can specify various bus systems by system level languages in order to
simulate and check whether given real time constraints are satisfied. When such real time
constraints are not satisfied, we have to refine various design parameters of the specified bus
system such as bus topologies, bus arbitration policies, bus access methods, and bus protocols,
to make the real time constraints satisfied. In this paper, we propose a CAD tool to help
designers’ manual refinement of a bus system description written in Java. The proposed tool
generates automatically a bus system simulation code from the bus system design parameters
specified by a designer. The bus arbitration policies and bus protocols can be chosen from
the predefined library provided by the tool and customized by a designer. By combining the
generated bus system simulation code with the manually described simulation codes of func-
tional modules connected with the bus, we can check the number of the real time constraint
violations of the total bus system and collect some other information such as bus utilization
during the simulation. A case study is also presented.
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Fig.4 Example of system configuration.
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public class ModuleB extends Module {
/+* 000000bufBOODOO */
private LeafNode bufB;
/* 0000000 reghA,regB,regCl,regdD DD OO */
private NormalProtocolRegister regh;
private NormalProtocolRegister regB;
private NormalProtocolRegister regCl;
private NormalProtocolRegister regD1l;

public ModuleB (ClockController cc,

LeafNode bufB,
Register regA,
Register regB,
Register regCl,
Register regD1) {

this.bufB = bufB; /* bufBOOOOOOO */
this.regA = (NormalProtocolRegister)regA;
this.regB = (NormalProtocolRegister)regB;
this.regC = (NormalProtocolRegister)regCl;
this.regD = (NormalProtocolRegister)regDi;
/* regh,regB,regCl,regd1 0O OODOOO */
regB.setOwner(this); /* regBl ModuleBOOOOOOOOO */

}

public void run() {
/¥ 0000000000000 */
¥
1

05 040000000000000000 Module OO
0000 ModuleB.javall
Fig.5 Module template (ModuleB.java) generated from
system configuration in Fig. 4.
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public class ModuleB extends Module {

/*
gooo0oooooO00ooo0oooOoOoooOooooa
(000000000000)

*/
public void run() {

/¥ 00000000000000000000 %/

while(true) {

/* 0000 (000000000) 0000og =/

/* 0000000000000 %/
int x=y*z; /* (A) */

/*x00000000000000000 regB O

gooo oO0OoOOOOOO (OoOOoOooOOO) */
regB.write(x,0); /* (B) */
/* 1000000 (0000oooooo) */
cc.consumeNClock(1); /* (C) */

/* ModuleA 00000000 regh DOOOO 000 15000
regB 00000 1 000000000 0.6300000000
000"ModuleA_..."0000000O ID */
regA.read("ModuleA_regA_r16s0d1_0",0,15,0.63,...); /* (D) */
if (regB.read(0)==0) { /* (E) */
regh.urite("ModuleA_regA_wls0d5_1",...); /* (F) */

¥
/+ 00000000000000000O0OOO0OOO00000O0
(000 regh.read() O reghA.write() 00 0O00D0OO0DO0DO) */

}
/+ 00000000000000000000 =/
b

06 OO0O0OOOOOOODO
Fig.6 Example of module behavior description.
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ModuleA _regB_r1s5d4 0 T-singleRead bus0
ModuleA regC_w1s0d5_1 T-singleWrite bus0
ModuleA_regD_w20s0-20d0-20_3 T burstWrite32 * 1 bus1
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Fig.7 Example of Method-Bus table.
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Fig.8 Two-dimensional graphics rendering and

displaying system.
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Table 1 Simulation results.
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