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Abstract Recently, the role of system LSIs becomes more important. Moreover, it is often the problem whether

system LSIs satisfy real-time constraints. Also, it is important to design bus systems so that we can implement

éystem LSIs which satisfy the required performance. However, currently no other methodologies but system sim-

ulation have been proposed so far in order to design such bus systems which satisfy real-time constraints. In this

paper, we propose a new design methodology to design bus systems with real-time constraints by modelling them

in Java and using parametric model checking.
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private void consume_1_clock() {
I BFINA ZAKETD nethod ZEITLIZFNA ADEMFLOAF 2y 7 +/
if (++this.current_num == this.device num) {
this.current_num = 0;
for (int i=0; i<this.device_num; i++) {
/% LY RS RADET */
registers(i].assignWriteValue();
}
/2 NAD 7 EHHT BT TTER (NRTIER - 757) Ol «/
if (this.bc.getBusyCount() == 0) { :
this.bc,initLockDoneOnceFlag() ;
}
notifyAlx();
} else {
try {
wait();
} catch (InterruptedException e) {
}
}
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Fig.4 Method for Assigning Write Value to Registers
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assign WriteValue

public void run() {
Register other r0 = (Register)super.access_registers.get(0);
int read_value;
while (true) {
this.do_something_w_or_wo_clock_boundaryl{);
lread_value = other_r0.sync_read(super.bc, 1));
this.do_something_w_or_wo_clock_boundary2();
}

5 sync_read A v ROEHF
Fig.5 Usage Example of sync_read method
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public void run() {
Register other_rl = (Register)super.access_registers.get(1);
int read_value([10]
vhile (true) {
this.do_something_w_or_wo_clock_boundaryi();
/e N=R b =R (L ORI —F) %/
synchronized (this) {
int i;
for (i=0; i<10; i++) {
read_value[i] =
other ri.sync_burst_read(supeér.bc, i, 1));
super . c¢c.consume_clock(1);
this.do_something_wo_clock_boundary1Q);
}
other_r1.sync_burst_read(super.bc, i, 1);
other_r1.endBurstAccess (super.bc, 1);
this.do_something_wo_clock boundary2();
}

this.do_something_w_or_wo_clock_boundary2();
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Fig.6 Usage Example of Burst-Read Methods

public void run()-{
Register other_r0 = (Register)super.access_registers.get(0);
int write_value;
vhile (true) {
this.do_something_w_or_wo_clock_boundaryl();
other_r0.sync_write(super.bc, write_value, 1));
this.do_something w_or_wo_clock boundary2();
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Fig.7 Usage Example of Write Methods

public void run() {
Register other_r0 = (Register)super.access_registers.get(0);
int write_value{10]
while (true) {
this.do_something_w_or_wo_clock_boundary1{);
/e N=RA b2 TR (L OEERET AR +/
synchronized (this) {
int 1;
for (i=0; i<10; i++) {
other_r0.sync_burst_write(super.bc,
write_value(i], 1));
super .cc. consume_clock(1);
this.do_something_wo_clock_boundary1();
}
other_r1.sync_burst_write(super.bc,
write_value[i], 1);
other_r1.endBurstAccess(super.bc, 1);
this.do_something_wo_clock_boundary2();
i

this.do_something_w_or_wo_clock_boundary2();
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Fig.8 Usage Example of Burst-Write Methods
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Fig.10 Concurrent Control Flow Graph (C-CFG)
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kb3 &k 0 <= kb2 && 0 <= kbl && 0 <= kloopl && 0 <=
k5 && 4 <= k4 && 0 <= k3 && 0 <= k1 && 0 <=
k2 && 12 <= kbl + Okb2 + kb3 && 4 <= ki)

ZhEBBZ2EMEESRVEVIHEMSBONENS
A G (ReDF D IR SO (5] B8)

0 <= kl+k2+kloopl <=7 && 5 <= kbl+kb2+kb3+kl <=
8 && 7 <= kbl + 3kb2 + kb3 + kl <= 11 && 1 <=kl <=
11 && 1 <= k1 + k2 + k3 + kloopl + ki <= 6 && 3 <=
k4 <=11 && 5 <= kbl + kb2 + kb3 + Kkl <= 11 && 6 <=
kbl 4 4kb2 + kb3 + 3krl <= 12 && 1 <=3kr2+ kl <=8
&& 9 <= kbl + 5kb2 + kb3 + kil <= 12 && krl = kb2 ~
1&& 8 <= kbl+5kb2+kb3 <= 24 && 1 <= kl+6kd <= 19

BEF N—FEROBREKROH ZHMEBD DT, NX
T U ZETEAOY A1 7 IVEBENEN kbl >= 2,kb2 >=
1,kb3 >=1 W5 EOREFHER> T, BS5NZ/INTA—
FEMICHL T, BRBEKESNRTAVEDEEHELT, Zh
ER/MET B E WD RBEETERMEEZ 71— 7 b LP_.SOLVE
ICTRNED L. UTOMERS,

Value of objective function: 19
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krl
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O ko oN

RINFIZ Java 30ikA 5 HIGHL 217D C-CRG BIL. R
E N EIMEA R T C-CFG b 285 2 ENTE 5,
B5 N7 C-CFG Rilh 60N — R 2 7 BRI BT 2 3H
R 5] BB N,

8. e eE

ARL T, B—NAL AT AD Java ICEBEFINLB &
BRI AY 9T BT NFryF o T7EA0k, ERRMHHT
EWIEINAL AT LADOFRBFFHREREL 2,

NRZ AT LD Java lZ & BETIALICET 245 % OME &
LT3, B—RARNADH TR, BARNZAEZELHOD,
O—HINZEHEDHD, ELNR - Ty DAL TNAMN
BEEBIEINTNEBLIBRERNA AT LERZZELDICTS
TERENEZLND,
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