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Computer Arithmetic and The the Arithmetic Unit
. infeyalupluuuarguasaliil amdifioyauasuaaududnasgmdy Hieyalugiymassdinaruiiuduamuy

- unsigned integer

- 1's complement integer
- 2's complement integer
- sign-magnitude integer

A) 10110011
B) 1011.0011

. vnnnaqana\lmalan31uﬁuna1ﬂu aszuammwaunmm‘mmunaunmmu binary tﬁa‘lﬁwammunu series parallel
multiplier hardware mnun'lm\":mua.,mﬂmunmn 8 bit wadwidsuia 16 bit mmnn'lﬂ'lﬂuuuu 2’s complement

1. 37 x 51
2. =19 x 19

. WetmumaAnanudmasrannnlaulfit Carry Look-Ahead

. AMANheaT ALU 1uie 4 bit 'ﬁqmmmmﬂ'\mi’u Add, Sub d@miudaniuy 2’s complement Wiaanas Carry
Look-Ahead Tavuansdesefuinniugin (and, or, xor) Wimatuuuy hierarchy S

. WOINMUNINATBIIAUITIE barrel shifter pwia 4 bit uuy left shift Taoliray multiplex 2:1

. aau.amw‘]’umaunﬁgmuviazf;‘mﬂiﬂi booth’s algorithm afmi’uﬁ'w‘;'quazﬁaﬂmoia‘lﬂﬂvia'lﬂﬁ
1.74 x 31

2.108 x =20



7. Mn instruction format 184 SRC 'lugﬂw 1 Ravdmae opcode Tummeil 1 'lmm'maméfqmm assembly 98¢ SRC

Machines, Machines Languages, and Digital Logic

na'h]uti'lu machine code maummmmtmuqnmuﬂa"mﬁq

.org 0x1000

la r, 100
lar rl, delay
brl r29, rl
nop
stop
delay:
la r3l, 3
lar r30, delayl
delayl:
addi r31, r31, -1
brnz r30, r3l
br r29

8. 110 machine code 129 SRC siolli{lsiwlanfiumm assembly (Franfonumiu g1 16)

Address

00001000
00001004
00001008
0000100c
00001010
00001014
00001018
0000101c
00001020
00001024

Machine Code

28000001
28400002
60820000
68c40000
18802000
2900000e
29400012
618a4000
19802004
£8000000



9. fmaliid1109 register uas memory fuvieegnes hisurauged SRC fdialili

Address Value
PC 100
r0 200
rl 300

Memory Address Value

100 200
104 300
108 400
200 500
300 600
500 700

sammee 10 e SRC execute mdadiolui

1d rQ, 200

1d rd0, (200)

1d r0, ril

1d r0, (rl)

1d r@d, -100(rl)

10. asuammniou Register Transfer Notation (RTN) nassafida ALU Instruction na1ﬂu1nqnmaq
fuualddeiinuia 16 bit if General Purpose Register (GPR) Fmm 8 Fawed Tnu;ﬂuuunmmzh #miIR
(Instruction Register) ua.,ﬂqnﬂ'unml.ma..me'rq fisemmedoluil Widowawie instruction format uas instruction
execution

Op-code - Ra Rb Re Un-used -
XXX XXX XXX XXX XXXX
Op-code Ra Rb Immediate or Count -
XXX XXX _ XXX , XXXXXXX
ALU op-code Function Describe ]
000 add add for reg. to reg.
001 sub sub for reg. to reg.
010 addi add for reg. with immediate
011 subi sub for reg. with immediate
100 and and for reg. to reg.
101 or or for reg. to reg.
110 xor xor for reg. to reg.
111 not not for reg.
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Instruction formats

Oplrma b £2
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R[7] means contents
of register 7

M[32] means contents
of memory location 32
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opcode value(decimal) value Condition Code
nop 0 ] Never (nv)
1d 1 1 Always ( )
ldr 2 2 Zero (zr)
st 3 3 Not Zero (nz)
str 4 4 Zero+Positive (rl)
la 5 5 Negative (mi)
lar 6

br 8 smait 2. Branch Condition Value
brl 9

add 12

addi 13

sub 14

neg 15

and 20

andi 21

or 22

ori 23

not 24

shr 26

shra 27

shl 28

she 29

stop 31

wwwil L. Opcode Value



