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An evaluation of a SimCore/Alpha Functional Simulator
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We developed a SimCore/Alpha Functional Simulator Version 2.0 (SimCore Version 2.0)
for research and education activities. Its design policy is to maintain the simplicity and the
readability of source code. In addition, a new version was tuned up for operating at high
speed. As compared with a sim-fast in SimpleScalar tool set, SimCore Version 2.0 attains
19% of improvement in the simulation speed. Moreover, when a compiler and an optimization
option are selected properly, the maximun 51% of improvement is attained.
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Fig.1 The SimCore project development plan.
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void simple_chip::loop_slow(){
while(ev->sys->running)q{

p->Fetch(&ev->as->pc); /* pipe stage 0 */
p->Slot(); /* pipe stage 1 */
p->Issue(); /* pipe stage 3 */
p->RegisterRead(); /* pipe stage 4 */
p->Execute(); /* pipe stage 5 */
p->Memory () ; /* pipe stage 6 */

p->WriteBack();

ev->e->retired_inst++;
house_keeper(p) ;

02 00000000 SimCore 0000000
Fig.2 A simple implementation of SimCore main loop.
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#define IMSK OxOffff /* mask of inst_buf */
void simple_chip::loop(){
instruction **ib = new instruction*[IMSK+1];
for(int i=0; i<IMSK+1; i++){
ib[i] = new instruction(ev);

}

while(ev->sys->running)q{
int index = (ev->as->pc>>2) & IMSK;
instruction *pt = ib[index];

if (pt->Cpc!=ev->as->pc){
pt->Fetch(&ev->as->pc);
pt->S1lot();
pt->Issue();

}

pt->RegisterRead();

pt->Execute();

pt->Memory();

pt->WriteBack();

ev->e->retired_inst++;
if (ev->sc->slow_mode) house_keeper(pt);

03 000000000 DO0O0OO00D00DOOOODOoODD
Fig.3 A main loop with the pipeline frontend reuse.
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while(ev->sys->running){
int index = (ev->as->pc>>2) & IMSK;
instruction *pt = ib[index];

if (pt->Cpc!=ev->as->pc){
pt->Fetch(&ev->as->pc);
pt->S1lot();
pt->Issue();

}

pt->BackEnd () ;

ev->e->retired_inst++;
if (ev->sc->slow_mode) house_keeper(pt);
}
04 OJ0000O0OOOCOOCOOOOOOOOODDOOODOOO
goooboooooooooo
Fig.4 A main loop with the pipeline frontend reuse and
the function call overhead elimination.
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Fig.5 Simulation speed of SimCore and sim-fast.
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Fig.6 Simulation speed measured with various compilers

and optimizations.
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Fig.7 Influence of the tuning methods on a SimCore.
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Fig.8 SimCore simulation speed on different computers.
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