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Performance Improvement of ASIP Assembly Simulator
Using Compiled Simulation Technique

Ho Young Kim, Tag Gon Kim

Abstract

This paper presents a retargetable compiled assembly simulation technique for fast
ASIP(application specific instruction processor) simulation. Development of ASIP
which satisfies design requirements in various fields of applications such as
telecommunication, wireless network, etc. needs formal design methodology and
high-performance relevant software environments such as compiler and simulator. In
this paper, we employ the architecture description language(ADL) named HiXR’ to
automatically synthesize an instruction-level compiled assembly simulator. A compiled
simulation has benefit of time efficiency to interpretive one because it performs
instruction fetching and decoding at compile time. Especially, in case of assembly
simulation, instruction decoding is usually a time-consuming job(string operation), so
the compiled simulation of assembly simulation is more efficient than that of binary
simulation. Performance improvement of the compiled assembly simulation based on
HiXR? is exemplified with an ARM9 architecture and a CalmRISC32 architecture. As
a result, the compiled simulation is about 150 times faster than interpretive one.
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(a) interpretive simulation (b} compiled simulation

<Y 1> ADYA T AU A
AlgdolA dl

<Y 1> A Alggel A AuY
WAl Al Egolde 7HEFE| mlwdt 1golr
Audwra A B oldddE AlEFHoH
b =7 (parser)dl A 4 T2y o]AE
2 & WolEo] AlEY o)A #H-etY o]Hd 3
A9 gy i, 43 2RSS #©-g9
of FYESE =}t o Az s
o] AlEYolHiME B-eYdd ALSHA =
Hol #HX, tEzY, d3go] AlEHoH HE=
T A adatao s As BREuto] AlE

o Hol = 4% P4

o2

O:

o
ne
o
+
30
A
o

BEol Y= ojxFUt old ofAdERE o
Fo4z Af, AAEY #HA 2 dFZd S 9
o EA(string)E UY¥ i FESE Ex 4
< Bo] A Hed, B4 e A5 49
o Hlste duixd oz HAN ¢ WL A

ARG aepa] o AER Algd o)A
gdtae] AlEdo)lAd WS ALEsHA, o]
Algdold Bot & A% IFE 4L
2=

Ao o AE" AlEdole Ao ol
S AA ZH YL <ag 2>¢9 )

I gt e ¢ o2 o



Hulatd ABold 7iEE ol

ASIP Algzolele] ¥ &4 49

HiXR2 Application
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Storage arm9x_Storage

Memory dmem {
nummemcells 1000
type byte

}

RegisterFile GR {
numofregs 16
naming r
type word

<™ 3> Storage 7|&

4.2 Addressing mode
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AddrMode LSL_IMM : arm9x_AddrMode
{
operands
2
IMMEDIATE imm
GR Rm
}
syntax {
BRm “""LSL " imm
}
action {
return Ishift(Rm,imm);
}
}

<19 4> LSL_IMM addressing mode 7| %
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AddrMode REG_IMM : arm9x_AddrMode {

Compound {
IMMEDIATE
REG

<4 5> Compound addressing mode
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ADD R1, R2, R3; LSL #10
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Instruction add : ALU
{

mnemonic “ADD”

operands
{
3
REG Rd : DST
REGRs : SRC
LSL_IMM Opmd2 : SRC
}
action

Rd = add(Rs, Opmd2);

<% 6> ADD instruction 7|&
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Instruction_Set ArithmeticOPs : arm9x_instructionSet {

Subset {

add
sub
subs
subges
rsb
mul
mla
cmp
cmn
and
eor
orr

<Y 7> Instruction® AHZ=%Z<l 7is
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