HW3 & i&

Sy So b Z Si
0 0 0 1 0
0 0 1 1 0
0 1 0 0 1
0 1 1 0 0
1 0 0 0 0
1 0 1 0 1
1 1 0 0 0
1 1 1 0 0

REBRER 5150, T2 515 E—FHEBEET) EERSINREEH, FRFEELE.

T2

R1 + R2 is zero or positive.
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(a) opcode

(b) operand
T4

FETCH: 1 +100+ 1 =102

DECODE: 1 (memory access is not required)

EVALUATE ADDRESS: 0 (this phase is not required)

FETCH OPERANDS: 1 (memory access is not required)

EXECUTE: 1 (memory access is not required)

STORE RESULT: 0 (this phase is not required)
FETCH B XhR¥ 58 135 TT Figure 4.4, 3 > state, X[ 130-131 DI 3 > Step, HFZE = state (Step) 2
= access memory #9, F 100 A, ERZ 1 MNEH.

iXE STORE RESULT iz B i, 12HBF 132 TT 4.3.2.6 B9iitiE, X F ADD 5%, "A seperate STORE
RESULT phase is not needed", ARNXEZMNEZENE, HMEBTREL LI REXT phase, (ERFE A BEIE
BEEHBE X HISLH XA phase, A 0 1 1 MiZEEX. XMNREHXE L E kBB ERFIFITIEREAAR

2.

ER Z it B A0 A EEPUER FETCH OPERANDS MIEERARIREASZHNA TR, MLE2H IR, BNE
ME;%%F implementation, EAER BANEIEEE, INEERUERENEN. ENEMRE NS,

BEFERET & state, RBMER, XEERTH.

T5

opcode & 56 %, MFEZE 6bit 7T RERTTE.
register § 64 1, thEE 6bit T HERTTE.
M IMM RTFRAIER: 32-6-6- 6 = 14bit

MERER: 2B < Mmv <23 -1
T6

@)

ADD(0001) #1 AND(0101) B 7 EARIIZENECEE .
NOT(1001) ;& B IR%.

(b)

load # store BEABE ZMN—UEF i,

(©

branch fixEFFa, ELRBEEL,

IR ¢ BR EEMIAILAHTU, EREEREFTES FERUBMT/NTHTEILRBEEX
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ADD #J opcode: 0001
STR #J opcode: 0111

JMP 9 opcode: 1100

fetch instruction

PC 0001,
IR 0001,
MAR 0001,
MDR 0001,

(XEXELZZELET)

0111,
0111,
0111,

0111,

1100

1100

1100

1100

evaluate address

0111

fetch data execute store result

1100

0111

FrE15<1E FETCH MEEEFEE MAR -< PC, PC <- PC + 1, MDR <- M[MAR], IR <- MDR #4, FRIAPU NS 1222404
B, 5—5iE LFfA opcode, ZJg JMP &5 PC, STR 25 MAR #1 MDR, £ I} FTEMEEER:

SENEREVE - BE - B

JMP R7(Register)




STR (Base+Offset) ! oP | EX | s |_|

ADDR1MUX

STR (Base+Offset) = -El- 2o
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GateMARMUX—L>

MIO.EN—>,

¢




WE

A[1:0] D,,[2] D;,[1] D;,[0]
=P,
Cp
oS e ke
=,
1D ! IJ&
o [BIH s (R H L
=P,
D I %
20 12 21 _{E (A
| 5
21 | 21 | I é\
- -; ') )
7.1 21 1
D, (2] D, ,[1 D, (0]

ABESMINRFE— RS D;, 89EENF, Nt 00 fiZ2 cycle 6 5AY 111, 01 2 cycle 4 5 011,
10 & cycle 3 5/9 010, 11 & cycle 7 B8 111, Doy BEiRE— cycle, 7E1E 11 8918, FRBAIEH 111.

T9

XEEER

(a)
MAR: 000

MDR: 00011001

(b)

01100010

WRINHEZBA:

5E%, MRINANE—EH MDR ERHWEN, EZE:



(a)

MAR: 001

MDR: 00110000

(b)

00010101

FRFhERE 3T,
HSIRE: XEEITHRKEK 21X MDR 195 3 fUfER MAR BEEUE, MU TS AIER, MAR B9ZE1L
JUK 3N
000 -> 001 -> 111 -> 011
XE MAR 2 MDR #9&1L, FiAX Kz MDR &
00011001 -> 00110000 -> 11110001 -> 01100010

MNTFELZXBANNBRtERE R2ZH—F, 2 011 -> 000

T10
AT RARSE, FTESEIR Operation i 79 i, & 1 38X Operations on Memory, & 2, 3, 4 ¥§{ Memory before
Access 1, Memory after Access 3, Memory after Access 5. ERSZIXAREEN R IRBHRNESER.

e3P
The data in the MDR must come from a previous read (load).

il Operation 3 89 MDR 5 1 BA[E, i{tBH Operation 2 & Read. il Memory 7£ Access 3 f[§5 Access 1 B x4000
0 x4001 #RE T, iEHA Operation 1 # 3 B 7X@k, Rig 1 57 x4001, 5852 0 F& ALt 15
T x4000, 3 57 x4001, ERFi%AH9 MDR & 10xx0, EEXIER 2, AIIBM ZHKH x4003. FIRXBHEL TR 1 71 3 7K
2, 3 BRT x4002 FMa91T.

ZIE&RH x4003 7£ Access 5 1 10110 TRL T 01101, K& T Write, BB 4 2 R, 5 2 W, 5 89 MDR 2 01101, ZE
% 3 FEL—HIERERE 01101, 3B x4002 4MEX 01101, B2, RAREXRAT:

Operations on Memory

R/W | MAR MDR
Operation ]l | W [x4mwo |1 |11 |10
Operation2 | R |x4w3 |1 [0 ] 1|1 ]o0O
Operation3 | W |4 |10 1|0
Operation4 | R | xgw2 |01 | 1 | 0] |
Operation > | |A/ | x4o%, |0 | 1| (| 0]




Memory before Access 1 Memory after Access 3

x4000 0 1 1

x4001 1 1 0

x4002 | © 1 )

x4003 1 0 1

x4004 1 1 1

T T T T T T
0 1 x4000 | | J | | 0
} { I i % I
1 0 x4001 0 0
% { : I i ' % l I
x4002
% = % ‘ v I ' % ' % = i '
1 0 x4003 | | O | | O
| | | | | |
T T T T T T
1 0 x4004 | 1 1 1 1 0
1 1 1

BESHLEBIFAT, —SHREEMIT, FTEEDRE, JFREZHH.

T

a. OPCODE A 225 %, ZE 8 UM EERTTE

b. FFa:H8 120 1,

€.32-7%3-8=3,
T12

a. 5 x 108

FE 7 UABERTTE

& %8 3 1 UNUSED

b.5 x 10® / 8 = 6.25 x 107

c BFiRiksE, 85K
HEVFER S A EET

SHATREELTRESE 1 1 cycle, FAUSHRIMATL 5 x 108£18% (R

ﬁé”ﬂij({ﬁ, {E —_]-L/{IL.\E%)

ab ZEDH, c BN, BHAEE.
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Fetch: %% PC B8\ MAR, PC++, I8 M[MAR] IR AMDR, 3% MDR BIABANIR

Decode: %3

Evaluate Address: #htH+8E (Ebanibit{ESF R3 NBMIZENE 6 2 F0)

Fetch Data: iE£EYiE

Execute: HUITIR(E

LLEFMFRORIFFEL CREFFHRNERT)

Store Result: BHITEREANBNFTERIAE.

x4000

x4001

x4002

x4003

x4004

Memory after Access 5

1, 1.9
e | 1 0
AL N
330
EDENINE

IKEEENAIE
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