HMY 213 - EpyaoTiipio Opydvwong YTToAoyioTwy Kal MIKpoeTTeEEpyaoTwv

Mapadeiypata Assembly
AUoeig 1° AlaywviopaTtog Kal
1ns Aoknong
(Kwdikotroinong Hamming)

(EpyaoTripio 3)
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HMY 213 - EpyacTipio Opydvwaong YTToAoyIioTwy Kal MIKpOETTEEEPYaOTWV

Aoknon 1 (a)

FpAwTe €va PIKPO npoypappa (1-3 evToAEg) e
TO OMOI0 PMMNOPEITE va aviXVEUOETE TNV TIKN TOU

duadikou yniou otn B€on 7 TNG B€0NG HVAMNG
0X23450009 £av 10 AIYOTEPO ONUAVTIKO Wngio
gival auto nou BpiokeTal otn B€on 0.

Ib $t1, 0x23450009

andi $t1, $t1, 0x80 # 0x80 = 1000 0000
Apa Pe eleyxo oTov $t1 anopaocilw av
eivar0on 1.
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Aoknon 1 (B)

FpawTe e 2 élacpopsTlKouq Tponouq
(addressing modes) pikpa npoypauuaTa (1 -3
EVTo)\sq To KaB&va) nou va GopTwVouV POVOo TO
nepIeXOMEVO TNG Beong pvnung 0X18000081

oTov Kataxwpntn $ti.
1. |Ib $t1, 0X18000081

2. li $t2, 0X18000081
Ib $t1, 0($t2)
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Aoknon 1 (y)

SUMNANPWOTE TIG EVTOAEG srl, kal and,

£TOI WOTE N KABE evToAn va pndevidel
Tov KaTaxwpntn $ti.

srl $t1 $t1, 32 # n 0x20
and $t1, $t1, $zero
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HMY 213 - EpyaoTiipio Opydvwong YTToAoyioTwy Kal MIKpoeTTeEEpyaoTwv
Aoknon 2 (a)

EErwno-rs TNV evtoAn srl $t5, $t4, 8 eav Ta
nsplsxousva TWV KATAXWPNTWV NPIV TNV EKTEAEDTN TNG
gival w¢ akoAoubwg: $t4 = 00FOA012 kal

$t5 = 03706 B2E. Molo Ba €ival To anoTéAeoua;

Kavel de€1a oAiobnon katd 8 pniTg oTo
NEPIEXOUEVO TOU $t4 kal anoBnkelel To
anoTeAeoua otov $t5.

O0F0A012 >> 8 bits, dpa 2 ynopia Hex:

$t5 = 0000FOAO
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Aoknon 2 (B)

AivovTal Ta nepIEXOPEVA TWV KATAXWPNTWV WG
akoAoUBwg: $t6 = 1200F0AO0 kal $t7 = 0823706E

EE"]X\HUTE Tnv evioAn andi $t6, $t7, 0X17 kai
UMOAOYIOTE Ta NEPIEXOUEVA TOU KATAXWPNTF OTOV OMoio
Ba anoBnKeUTEI TO ANOTEAEOUA.

Noyikn npa&n “and” YeTa&U TOU NEPIEXOMEVOU
Tou $t7 kal Tng TipnAG 0X17. AnoBrikeuon Tou
anoTeAEopaToc oTov $t6.

0B23 706E 01101110
0000 0017 and onou XX €ivai: 0001 0111 and
0000 00XX 0000 0110

Apa $t6 = 0X00000006
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Aoknon 2 (y)

AivovTal Ta NEPIEXOPEVA TWV KATAXWPNTWV WC
akoAoUBwc: $t3 = 12F400A0, $t4 = 7890B800, $t5 =
00007800.

EEnynoTte Tnv evToAn xor $t3, $t4, $t5 kai unoAoyioTe
Ta NEPIEXOPEVA TOU KATAXWPNTA OTOV onoio 6a
anoBnKeUTEl TO anoTeEAETHQ.

Aoyikn npag&n “xor” ava unit. Av 1o 1 YT €ivar pndev

n €€000C = PE TO AAAO MMIT. Apa PE xor HETAEU $t4 kal

$t5, To anoTéAeopa Ba sival: 7890XX00,

onou XX = xor peTa&u B8 kal 78 nou divel CO.

To anoTéAeopa Ba anobnkeuTei oTov $t3 kai €ivai:
7890 CO 00
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Aoknon 3 (a)

Eav ol 6€0gig pvnung 0X34560000 £wg
0X34560009 £xouv anoBnNKEUMEVEG TIG
O0ekaeEadikec TIHEC AO, Al, A2, A3, A4, A5,
B6, B7, B8 kai B9 avTioToixa, unoAoyioTe Ta
NEPIEXOMEVA TWV KATAXWPNTWV HETA TNV
EKTEAECN TWV EVTOAWV:

Ib $t5, 0X34560007 $t5 = XX XX XX B7

lw $t7, 0X34560004 $t7 = B7 B6 A5 A4
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HMY 213 - EpyaoTiipio Opydvwong YTToAoyioTwy Kal MIKpoeTTeEEpyaoTwv
Aoknon 3 (B)

Moleg dleuBUVOEIG PVAHNG Ba aAAa&ouv neplEXOPEVO PETA
TNV €KTEAEON TWV N0 KATW evToAWV; KaBopioTe eniong To
VEO TOUGC nepiexOpevo og dekasEadikn HopPpn av $t8 =
0Xal2bc34d.

1. sb $t8, 0X20000004

2. sw $t8, 0X20000008
1. H 8€on pvnung 0X20000004 Ba yivel 4d

2. O1 B¢oeic uvApng 0X20000008, 0X20000009,
0X2000000A, kal 0X2000000B, ©a yivouv 4d,
c3, 2b, kai al avTioToIXA
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Aoknon 3 (Y)

EEnynO'rs TNV €vToAn sll $t5, $t4, 0X10, eav Td
neplsxopsva TWV KATAXWPNTWV NPIV TNV EKTEAEDN TNG
gival w¢ akoAoUBbwc: $t4 = 00FOA012 kal

$t5 = 03706B2E

ApioTepr oAioBnon Tou neplexodévou Tou $t4
kKaTa 16 BO€0eIG kAl anobrnkeuon Tou
anoTeAeopaToc oTov $t5.

NOYyw Tou OTI TO kKABe dekaegadikd wnio gival
4 UnNITG, To NEPIEXOUEVO ToU $t4 B6a oAIoBNOEl

apIioTEPA KaTta 4 wnepia kai Ba gicaxbouv ano

0€gla 4 undevika. $t5 = A012 0000
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Aoknon 4 (a)

» [payTe eva npoypappa (Ke loop) nmou va
noAAanAaciadel Tnv TIKA TOU KATaxwpenTn
$t5 3 popEC Pe To 2 Kal PETA and kabe
NoAAANAAQoIaopo va EKTUNWVEl TNV TIKNA
Tou oTnv o00ovn (Pe KANon cuoTnuaTtog). H
ApXIKN TIUA TOU Kataxwpntn $t5 va
givail 10. To loop va exTeAeoTEi yovo 3
QOPEC, apa oTtnv 000vn avaueveTal va
ekTUNWOOUV 3 apibuoi (20, 40 kai 80).
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HMY 213 - EpyacTipio Opydvwaong YTToAoyIoTwy Kal MIKpoETTEEEpYaoTWV

Aoknon 4 (a)

li $t5, Oxa i li $t5, 10
li $t0, O
li $t1, 3

loop: beq $t0, $t1, end_p
sll $t5, $t5, 1
li $vO, 1
move $a0, $t5
syscall
addi $t0, $tO, 1
b loop
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1. end_p:
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HMY 213 - EpyaoTiipio Opydvwong YTToAoyioTwy Kal MIKpoeTTeEEpyaoTwv

Aoknon 4 (B)

FpaYTE €va npoypapua rnou va
(POPTWVEI OTOV KaTaxwpntn $t1 Tnv
TIuR 0X50 kal otnv ouvéexela (Ue loop)
va Tov dlalpei 2 PpOopEC JE TO 2 KAl vda
EKTUNWVEI TO aNOTEAECONA TNG KABE
dlaipeonc oTnv 0Bovn w¢ integers (apa
0a ekTunwBouv 2 apiBuoi, o 0X50/2
Kar o 0X50/4).
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HMY 213 - EpchTr']pro Opyavwong YtroAoyloTwy Kal MIKpoeTTeEepyaoTwv
Aoknon 4 (B)
li $t1, Ox50 # nli $t1, 80
li $t0, O
li $t1, 2
loop: beq $t0, $t1, end_p
srl $t5, $t5, 1
li $vO0, 1
move $a0, $t5
syscall
addi $t0, $t0, 1
b loop
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11. end_p:
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Aoknon 4 (y)

pAwTe €va npoypaupa nou va
POPTWVEI OTOV KaTaxwpntn $t8 Ta
nepPIEXONEVA ToU $t7 KAl OTNV OUVEXEID
va Npayuartonolei Xxor JETa&U Twv 3
TeAeuTaiwv (AIYOTEPO ONUAVTIKWV)
unITG Tou $t8 (ue Tn Xpnon loop). To
anoteAeopa (1 n 0) va anoBnkKeuTei
otn dieubuvon pvnungG: 0XAB123456.
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HMY 213 - EpyacTipio Opydvwaong YTToAoyIoTwy Kal MIKpoETTEEEpYaoTWV
Aoknon 4 (y)

move $t8, $t7 # addi $t8, $t7, 0
li $t0, O
li $t1, 3
loop: beqz $t1, end_p
andi $t6, $t8, 1
xor $t0, $t0, $t6
srl $t8, $t8, 1
addi $t1, $t1, -1
b loop
10. end_p: sb $t0, 0XAB123456
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HMY 213 - EpyaoTiipio Opydvwong YTToAoyioTwy Kal MIKpoeTTeEEpyaoTwv

Aoknon 1
(Kwdikotroinon Hamming)

# Hamming Encoder (7,4) to (8,4) with extra parity bit

.data

input: .word Oxfedcba98 # 0x76543210

code_name: .asciiz"Hamming Code Program\n"

input_num: .asciiz"Your Input Number: "

encoded: .asciiz"gives a Hamming Encoded Num of :"

text3:.asciiz" Wrong Number!Number must be between 0-
255\nTry again.\n"

newline:.asciiz"\n"
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HMY 213 - EpyacTipio Opydvwaong YTToAoyIioTwy Kal MIKpOETTEEEPYaOTWV

Aoknon 1

.text
main:
move $s1, $zero # initialise $s1 with O
move $t1, $zero # initialise $t1 with 0
move $t2, $zero # initialise $t2 with 0
move $t4, $zero # initialise $t4 with 0
move $t8, $zero # initialise $t8 with 0
Iw $t0, input # load the 32-bit num into $t0

li $vO, 4
la $a0, code_name # print the name of the code
syscall
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HMY 213 - EpyaoTiipio Opydvwong YTToAoyioTwy Kal MIKpoeTTeEEpyaoTwV
Aoknon 1

next_num:
andi $t9, $t0, 15 # masking to separate the 4 least significant bits

li $vO, 4
la $a0, input_num # print the first number to be encoded
syscall

li $vO, 1
move $a0, $t9 # move the 4-bit number in $a0 to be printed
syscall

# [pl, p2, d1, p3, d2, d3, d4, p4] transmited bits
# [t1, t2,t3, t4, t5, t6, t7, t8] their registers
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Aoknon 1
andi $t7, $t9, 1 # masking to check d4
xor $t1, $t7, $zero # for p1
xor $t2, $t7, $zero # for p2
xor $t4, $t7, $zero # for p3
xor $t8, $t7, $zero # for p4

srl $t6, $t9, 1 # shift 1 bit to the right

# the original number

andi $t6, $t6, 1 # masking to check d3

xor $t2, $t2, $t6 # for p2
xor $t4, $t4, $t6 # for p3
xor $t8, $t8, $t6 # for p4
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HMY 213 - EpyaoTiipio Opydvwong YTToAoyioTwy Kal MIKpoeTTeEEpyaoTwv HMY 213 - EpyacTipio Opydvwaong YTToAoyIioTwy Kal MIKpOETTEEEPYaOTWV

Aoknon 1

# constract the encoded number [p1, p2, d1, p3, d2, d3, d4, p4]

srl $t5, $t9, 2 # shift 2 bit to the right the original num # using the weight of each position [t1, t2, t3, t4, t5, t6, t7, t8]
andi $t5, $t5, 1 # masking to check d2 move $s0, $zero # initialise $s0 to keep the result
xor $t1, $t1, $t5 # for pl beqz $t8, skipl
xor $t4, $t4, $t5 # for p3 addi $s0, $s0, 1 # only if $t8=1, add 1 to the encoded num
! ! skipl: beqz $t7, skip2
xor $t8' $t8, $t5 # for p4 addi $s0, $s0, 2 # only if $t7=1, add 2 to the encoded num
skip2: beqz $t6, skip4
srl $t3, $t9, 3  # shift 3 bit to the right the original num . addi $s0, $s0, 4 # only if $t6=1, add 4 to the encoded num
andi $t3, $t3, 1 # masking to check d1 slips: gsgiz$$5:cg, ;E(IJp88 # only if $t5=1, add 8 to the encoded num
xor $t1, $t1, $t3 # for p1 skip8: beqz $t4, skip16 '
xor $t2, $t2, $t3 # for p2 addi $s0, $s0, 16 # only if $t4=1, add 16 to the encoded num
xor $t8, $t8, $t3 # for p4 skip16: beqz $t3, skip32
xor $t8, $t8, $t1 # for P4 addi $s0, $s0, 32 # only if $t3=1, add 32 to the encoded num
skip32: beqz $t2, skip64
xor $Eg’ $Eg’ $Ei i EOI’ Ej addi $s0, $s0, 64 # only if $t2=1, add 64 to the encoded num
xor $t8, $t8, $ or skip64: beqz $t1, skip_end
addi $s0, $s0, 128 # only if $t1=1, add 128 to the encoded num
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skip_end:

li $vO, 4
la $a0, encoded # print the encoded number message
syscall

li $v0, 1
move $a0, $s0 # move the 4-bit number in $a0 to be printed
syscall

li $vO0, 4
la $a0, newline # print an empty line
syscall

srl $t0, $tO, 4 # shift 4bits to the right the 32-bit word
addi $s1, $s1, 1 # increment counter of numbers to be encoded
bne $s1, 8, next_num # branch to next_num until 8 numbers are encoded

li $v0, 10 # exit programme
syscall
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