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: (20%) 3 NNV
.02 NYAIN 72 DMDN NV ANNN 257 NN Four-bit-adder

four-bit--1 wNNWNI DMV2 NYIIN )2 DMI9DN MY HDAPNN DHYN VLIV (8%).N
D>1901n1N OX 1199w 7equal” yp XN DIvnn VY9 ; DOYAP DD DIYWA adder
NN 0,0

(12% ).2
VHDL novwa 0>0r2 NyaIN 72 01900 MY NXNYAY 2957 INNN XN PN
N PYDA YUPIAND DR YN HYNn VDAY T TIPN NX DOYN

entity fourbitcompare is
port (a, b: in std_logic_vector(3 downto 0);
equal: out std_logic);
end fourbitcompare;

architecture compare_structure of fourbitcompare is
component fourbitadd
port (a, b: in std_logic_vector(3 downto 0);
Cin : in std_logic;
sum : out std_logic_vector (3 downto 0);
Cout, overflow: out std_logic);
end component;
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2701 N33 NN NN TAVNHN  .NIN PINK 972 008NN data-path -n )M

DIP DIOYN IR NNPYI 1D NYAPN ONX) NNPYI 8D conditional-branch nmpavw
(TNN stall) 7NN YW NN Sv

9 TY 3 YV INTNNA NININ 1YV NIP2IP DI DY IDIY NN YAP NININ NIDINND N2Y
YV NN 552 pipelinea MNN 55 NONN NNON NTIPO NN NNIN D IO .O01D
(Stall "7pan P DY ToaNn TIvN NX Dapn write-enable TF/ID nYpan ypw nin)

£ 1307 TAYNN 2PNNN 1Y XNONNNN A8
PC=0
All pipeline registers contain 0
Registers: All registers in register file contain 0
Memory: All data-memory locations contain 0

AMIv Yoo data-forwarding 2 vnnwnd POy
.mux? DOXNNA MDY 2,1,0 NOYND NVNDN NDIN MIODINN D>-MuUX 1 MO DD
N ALU Y mpn

Yalue | Desired ALU Action
00 | Add

01 | Subtract
10 | Determine by decoding funct field
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Instruction memory (MTpPon P1O3) contains:
00 : addi $3, $zero, 4
04:1lw  $4,100(%3)
08: add $2, %4, 953
Oc: beq $4, $zero, 0x14
10: addi $3,9$3,1
14: add $2, $2, 83
.0 91 MTIPON PNIDT INY D
v @ |l= |= 2|9 | a2« |2l w|lc
= 2 Q S50 alg|=|S =12 | 2
=z 25 42|32 2)5 8 228 ¢F
O = |& <|< % |E E|E E|E
=T S22 (2|2
IF | ID EX M (WB| myn
00:addi| -- - I -
1 0 O 0|0|00|0|00|00|O0O|O0]O
04:1w | 00:addi -- -- --
1 0 O 0|0|00|0|00|00|O0O|O0]O
08:add | 04:1w 00: addi -- --
1 0 O |0|1]00]0 00|00 0|00
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: (25%) § NNV

direct ) 1w »9n NVrwa (cache Memory) )1IVNY NI NIIYNA (5%) N
: WK (Mapped
;TN 1NV PIOT DY TY AWNPN @
Cache- yova anwy ywx (IF/ID) Instruction Register-n yonw nmna e
.Cache miss yova pnny IF/ID 20927 911595 ,miss

M NOY .DTPNND YO TAVHY T WIITY Y9100n 0d>-block-n 190n Nn
M PR L(MNXR N2 D00 PIvA DOV NIN) .OTPNND DN0N KD X1 12 NN
NONT

D»DN DTN 190N NN (virtual memory) NN NI NN (5%) .2
J20M PR LOTPNNY 993NV NN DY NIDIND WITTY 3910000
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DT NI DY DXV NND NN NTNNIVY 29D TLB -N NN M2y (7%)
: ON (valid bit n 5510) N>
.D>V22 32 N2 NN (virtual memory) NOYTHN PNIDTANIIND @
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NTIAYN MY N9NYN NN NN IIIVNNY ©Owpan Intel >o1nn (8%) .7

TINNA 2271 N9 NN 19vN Branch Prediction N 70 ox CPU bSv
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