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A SIS IS T add, sub, and, or, xor, nor, slt, sllv, srlv, srav,
addi, Iw, sw, beq, bne, j %54, JFilid Forwarding il Hazard detection
BEHfR T KR AR5 L <& 1 Data Hazard. [A B H Branch
Prediction BEELSZHL T jump 54, 4T Control Hazard 7] i,
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000000 rs rt rd 00000 | 100000 | rd<-rs+ rt;

000000 rs rt rd 00000 | 100010 | rd<-rs-rt;

000000 rs rt rd 00000 | 100100 | rd<-rs &rt;

000000 rs rt rd 00000 | 100101 | rd<-rs|rt;

000000 rs rt rd 00000 | 100110 | rd<-rsxorrt; (80

000000 rs rt rd 00000 | 100111 | rd<-not(rs|rt); (EIE)

000000 rs rt rd 00000 | 101010 | if(rs<rt) rd=1else rd=0 ;

000000 rs rt rd 00000 | 000100 | rd<-rt<<rs;

000000 rs rt rd 00000 | 000110 | rd<-rt>>rs; (logical)

000000 | s rt rd | 00000 | 000111 ; <Mt s (arithmeticf S AR

001000 rs rt immediate rt <- rs + (sign-extend)immediate;;

rt <- memory([rs +

100011 rs rt immediate . . .
(sign-extend)immediate] ;
. . memory([rs +
101011 rs rt immediate . . .
(sign-extend)immediate] <- rt;
. . if (rs ==rt) PC <-PC+4 +
000100 rs rt immediate ) ) )
(sign-extend)immediate<<2
; ) if (rs = rt) PC <- PC+4 +
000101 rs rt immediate

(sign-extend)immediate<<2

000010 address PC<-(PC+4)[31..28],address,0,0;
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01, RZWIABkF (FIMEA 10D, 2 NULL 0 0

BranchPrediction #EER7EBE4T 4332 3 NULL 0 0
i, 6] ) A% — JumporNot 155, ¢ NULL 0 0
N7 ID ¥ B BranchCheck (i i 5 NULL 0 0
JumporNot 155, MWAFFAFasE, 6 NULL 0 0
R AT LLEAT 43 S T i) 7 NULL 0 0
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{153 B KBB4 #E EX-stage SEHIL Forwarding, 14 S3U4E ID-stage J&iFAT A
ZFAF A P O BRSO B R AT I U R, WO % X
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LRARRT— A W5 AR IEHK Forwarding H{E5 . BAkiEHlES
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if(RWEX && (RAEX !=0) && (RAEX == Rs)) mux1 =2'b01;

else if(RWMEM && (RAMEM != 0) && (RAMEM == Rs)) mux1 = 2'b10;

else mux1 = 2'b00;

if(RWEX && (RAEX !=0) && (RdEX == Rt)) mux2 = 2'b01;
else if RWMEM && (RAMEM !=0) && (RAMEM == Rt)) mux2 = 2'b10;
else mux2 =2'b00;
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10001100000000010000000000101000
10001100000000100000000000101100
00000000001000100001100000100000
00000000010000010010000000100010
00000000011001000010100000100101
00000000101000010010100000101010
10101100101000110000000000110100
00000000011001000010100000100100
10001100000001100000000000110000
00010000101001100000000000000001
00000000101001010010100000100000
10101100100000110000000000101100
A AE A A (0 05 BB R
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4 ftest_top/ck 0
4 ftest_topjrstn
Jtest_top/test/mips_i_reg/register[0]
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00000000000000000000000000000000
00000000000000000000000000000001
00000000000000000000000000000101
00000000000000000000000000000110
0000000000000000000000000000 100
00000000000000000000000000000100
00000000000000000000000000000000

[test_top/test/mips_D_mem/memory...
[test_top/test/mips_D_mem/memoryL...
Jtest_top/test/mips_D_mem/memory..
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// lw $1, 40(S0)
// Iw $2, 44(S0)
// add $3, 51, 82
// sub $4, 52,51
/] or $5, $3, $4
// slt $5, 85, S1
// sw $3, 52(S5)
// and $5, $3, $4
// \w $6, 48(S0)
// beq $5, $6, end
// add S5, S5, $5
// sw S3, 44(54)
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4 ftest_topjck
4 ftest_topitstn

< Jtest_top/test/mips...
4 ftest_topjtest/mips....
& 4 ftest_top/test/mi

ips...

Msgs.
1
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00000000000000000000000000000000
[00000000000000000000000000000010
00000000000000000000000000000010

i1 125 i 22 BT IR beq BB OL, MONZAE BLEAT I, WA MIPS

//addi $1, SO, 0
//addi $2, SO, 2
//beq $0, SO, 1

//addi $1, $1, 1
//bne $1, 52, -2
// addi $2, S0, 3
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M AT DU 05 SR Fe S H A FAE A AT IR

X T AT AT — AN E L C+ PRI, C++ARIS 4N T
int a[5];
al0]=1;

for(inti=1;i<5;i++)ali] =ali -1] + 1;

g E, 53] MIPS ACHS I

00100000000000100000000000000001
00100000000001010000000000000101
00100000000001000000000000000001
10101100000001000000000000000000
00100000000000110000000000000000
00100000011000110000000000000100
00100000100001000000000000000001
10101100011001000000000000000000
00100000010000100000000000000001
00010000010001010000000000000001
00001000000000000000000000000101

//addi $2, $0, 1
//addi $5, $0, 5
//addi $4, $0, 1
//sw $4, 0(S0)
//addi $3, S0, 0
//addi $3, $3, 4
//addi $4, $4, 1
//sw $4, 0($3)
//addi $2, $2, 1
//beq S$2, 85,1
//i 20
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