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Abstract The real-time operatihg system(RTOS) simulator, one of the tools provided by RTOS
development environment, allows users to develop and debug application programs even before the
target hardware is ready. Thus, most of commercial RTOS development environments provide with
RTOS simulator for the purpose. But they are implemented to simulate only functional aspects on a
host system, so that it is not possible to estimate execution time of application programs on the target
hardware. Since the real-time system has to complete program executions in predetermined time, the
RTOS simulator that can estimate the execution time is very useful in the development phase. In this
study, we develop a machine instruction-level RTOS simulator that is able to estimate execution time
of application programs on a target hardware, and prove its functionality and accuracy by using test

programs.
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typedef struct {
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WORD32 ir: // instruction register
WORD32 mar: // memory address register
BYTE opcode: // opcode
BYTE Rn: // first source operand register
BYTE Rd: // destination register
BYTE Rs: // source register
BYTE Rm: // register address

} ARMT:

ARMT #arm

29 7 Aol ARt Holet n@E AE FE

4.2 Q+Sim GOIME

Q-4 UDP/IP B41& JHYE 11¥e Edlo o]
Foizltk olEF B4 FAE AlgHo|Asly] sty
Q+Sim oo|HES] FA ZEL MS 9=$= NT/2000
AX FAE £ JEE MS Visual C++E o) &3l
@zt oH, UDP/IP HIAAE 548 Q+Sim dlo|HE
9] 84 BEL Q+Sim 2o UEHYPE 11¥M L FA=
AN =E PSP Q+Sim Jo|WEE 28 89
A He uiel go] 9xez 2N RES Eil9
Q+Esto2FE]9] RPC 272 $A13PH, Q+Sim =Zeol9
7Hd 719824 A $241 FA(taXport)ol] $AE dl
oletg A1, Q+Sim Fojol UHYE 1S LA
Atk o]Fe] RPC AR AHEe Q+Sim Zole] &
Ao o3t APE e, Q+Sim Zol: RPC A7t
Eui RPC 79 441 371 AgEd Q+Sim o
o]HMENA RPC %9 $4 27E Rt Q+Sim
FO|ZRE RPC €99 £4 875 @ Q+Sim o



7} A g o]-g4 RTOS AlEelolEl 8] A

ojlAEE M} 714X e FA FH(taXport)ol
A%E HoleE Q+EstoR A$Art o9 T FFLE
289 Q+Sime 7Md Blo] AAl BT FLF Av
28 AFY F WA sHFET

RPC RPC
Reply

HHERMENS
AHERLBLBHUARE

263

#define DCACHE_SIZE 16%1024
#define ICACHE_SIZE 1651024
#define CACHE_WAY 32

typedef struct {

WORD32 tag[CACHE_WAY]:
WORD32 data[CACHE_WAY]:
BYTE state[CACHE_WAY]: // INVALID{VALID{DIRTY
BYTE rrs // Round-robin counter
} CST: // Cache Set Type
csT icache[ ICACHE_SIZE/(CACHE_FAY#4)]:
CST dcache[ DCACHE_SIZE/(CACHE_WAY#4)1:
BYTE #qsim_pem: // main memory
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f [function_namel
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g [address16]

PCe) gko] [addressi6lo] B w71A Q+Sim%& 3.

h Q+Sim 4 BHAE g =TS

&9,

i [interrupt_num10] 9lEJYE [interrupt_numl0]& A,

n {countl0}

{count10}789) W& olE A&, {countl0}o] HHHE 12 2+,

m [address16] {countl0}

W 2g 24 [address16]222E {countl0}/Ne] Fd&H

&g £9. {countl0}o] BFHE 12 715

mw [addressl6] [valuel6]

W2 F4 [addressi6]?) g& [valuel6lo & WA,

r Az HASEEY WEE &8,
s Q+Sim#®] &g FA.
resume AAE Q+Sime| 484 AN

rw [reg_numl0] [valuel6]

#A2H [reg_numl0]9] #< [valuel6]S.E BZ.

t 32 g5l g 3 (trace)’15 9 on/offE HE.
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void gsimtestl{) {
char string{30]:
printf("Type a string. ..
scanf("%s", string):
printf("string - %s and length - %d\n”,
}
void gsimtest2() {
int a=0:
vhile (1)
printf("First Loop 1 %d\n”, ++a):
}
void gsimtest3() {
int a=0;
vhile (1)
printf("Second Loop 2 %d\n", ++a):
}
void gsimtest4() {
int i, sum=0:
for (i=0: i<1000000; ++i)
sum += i;
}
void gsimtest5() {
int i;
char #tt:
tt = (char *)malloc(1000000);
for (i=0: i<1000000; ++i)
tt{i] = (char) i;
free(tt):
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string, strlen(string):
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