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Abstract

Single-ISA heterogeneous multi-core architecture which consists of di-
verse superscalar cores is increasing importance in the processor architec-
ture. Using a proper superscalar core for characteristic in a program con-
tributes to reduce energy consumption and improve performance. How-
ever, designing a heterogeneous multi-core processor requires a large de-
sign and verification effort. Therefore, FabScalar are proposed that can
automatically generate a superscalar core. FabScalar has a function sim-
ulator that is software processor simulator for verification.

Function simulator has some problems. As First, Function simulator
doesn’t have floating-point arithmetic unit. Secondly, Function simulator
doesn’t adapt bi-endian processor. Thridly, Function simulator have low
repeatability of checkpoint functions. Finally, checkpoint functions of
Function simulator doesn’t adapt to execute multi-core processor and
multi-thread programs.

Function simulator can’t verify flexible environments becuouse above
problems. This study aims to improve a verify function by implementing
the followings. The adde function is to implement floating-point arith-
metic unit to function simulator, to add endian converter, to improve
of repeatability of checkpoint function and to adapt to verify multi-core
processor and to execute multi-thread programs.

These improvements are enable to verify a bi-endian processor with
floating-point arithmetic unit and to reduce the time of verity using multi-
core processor and executing multi-thread programs.
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/ mimax = 32 mjmax = 32 mkmax = 64 N\
imax = 31 jmax = 31 kmax =63

Start rehearsal measurement process.
Measure the performance in 1 times.

MFLOPS: 3.158935 time(s): 0.682187 6.711068e-83

Now, start the actual measurement process.
The loop will be excuted in 298 times
This will take about one minute.

\ Wait for a while J
[ core 0 :Complete to restore checkpuint] F o DAL i

Complete to restore checkpoint time LE\ECD){‘)’T_?—‘/

[ome'lele to restore checkpoint
f~cpu : 1/9.425J83 Sec. ]

Loop executed for 298 times

Gosa : 6.336310e-04

MFLOPS measured : 3.151816

L Score based on Pentium II11 6@88MHz using Fortran 77: 0.0838037

N —
B EITH
EITHER
/mimax = 32 mjmax = 32 mkmax = 64 N\
imax = 31 jmax = 31 kmax =63
Start rehearsal measurement process.
Measure the performance in 1 times.

MFLOPS: 3.150935 time(s): 0.602187 6.711068e-03

Now, start the actual measurement process.
The loop will be excuted in 298 times
This will take about one minute.

Wait for a while

cpu @ 179.423283 sec.
Loop executed for 298 times
Gosa : 6.336310e-04

MFLOPS measured : 3.151016
\Score based on Pentium III 6@@MHz using Fortran 77: 0.038037 )/
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