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Design of CPU Simulator Compatible with MIPS32 Instruction Set

XUE Bo, ZHOU Yu-jie
(VLSI & System Research Center, Shanghai Jiaotong University, Shanghai 200240)

Abstract A design scheme of a CPU simulator which is compatible with MIPS32 instruction set is presented. It simulates hardware behavior of
CPU by using C language, and it can implement all the MIPS32 instructions excluding floating-point instruction, such as parameterize main memory,
unifies 2-way set associative instruction and data cache, embeding reconfigurable branch predictor and ELF interpreter. An application example is

given.
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ss_start; //bss
1 UINT32 bss_end; IIbss
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it rd UINT32 data_length; //
} ELFRET;
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bss bss struct {
UINT8 valid; I
UINT32 UINT32 tag; 1
32 SINT32 32 UINTS data[BYTE_NUM]://
entry Jway[WAY_NUM];//
. }set[SET_NUM]; //
} CACHE; /I 2 KB Cache
2
typedef struct { UINT32 read_cache
SINT32 R[32]; | /32 32 GPR (UINT32 addr, UINTS type):
UINT32 PC,NPC; //[PC NPC void write_cache
SINT3Z HI; IR (UINT32 addr, UINT32 din, UINTS type):
SINT32 LO; /ILO CPU (addr)
} STATE; ) O (type) Cache
Cache ( )
R-type Cache CPU (addr)
add, xor sl 2) (din) Cache
addi, xori andi
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MIPS32 Load/Store FPGA
(byte) (half word)
(word) Cache
UINT8 mem[512*1024]; // 512 KB Bl
#define SET_NUM 64
#define WAY_NUM 2 (BPB) BPB
#define BYTE_NUM 16 BPB
typedef struct { (BHT)
struct {
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#define BPB_LEN 256

#define BHT_LEN 1024

typedef struct BHT{
UINT32 bpb_entry;

} BHT;

BHT bht[BHT_LEN];

typedef struct BPB{
UINTS counter;

} BPB;

BPB bpb[BPB_LEN];

4
%BPB_LEN
4
PC BHT
BHT BHT_entry BHT
BPB BPB_entry BPB
Counter Counter 2
(Predict_Taken = 1) (Predict_Taken = 0)
Taken Taken==
1 Taken==0 1
GR 0 PC PC GR
( PC GR )
BPB BPB_entry BPB

Counter
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2 (%)
Bimodal Local GSelect(5, 5) GShare(10, 10)
sort 79.2 85.3 81.0 80.1
pi 94.4 91.2 91.0 83.1
hanoi 58.6 65.7 62.1 64.3
sort 50 pi
16 hanoi
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RSA, ECC, AES, DES
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