Yrtootnpén SLadLlkocLwy 0To UALKO TwWV UTTOAOYLOTWV

BAuata otnv ekteAeon poc Stadikaotloc (procedure)

TomoBETnON MAPAUETPWV
Metafipaon eAéyxou otn dtadkaoia
AnPn mopwv amoBnkevong

EktéAeon emBupuntnc epyoaciog

A A

TortoB<EtTnon anoteAéopatoc o Beon mpooPactun
amno kaAouv ipoypappa (caller)

6. Emiotpodn eAEyxou oto onUelo ekKivnong
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KAnon Sltepyaclwv: 2UuBaon KATavounc KataxwpnTtwy

e Sa0-Sa3: TE00EPLC KATAXWPNTEC OplopaToC
(argument regs)

e Sv0-Svl: Vo KataxwpnTteS TLUNCG (value regs)

e Sra: kataxwpntnc dtevBuvonc smotpodnc (return
address reg)
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Ao kat ouvdeon (jump and link)

PC: Metpntnc nmpoypappatoc (program counter)
Kpataetl tn dtevBuvon th¢ eVvioAnc ou ekteAELtal

jJal AiLeUBuvonALadLkaolag

Sra & PC+4
PC & AtevBuvonAwadikaotog

[LoL val ETILOTPEXOU E KOAOU LE

jr Sra
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AAua kol cuvdeon (jump and link) - Uvoyn

O caller tomoBetel TLHEC MAPAUETPWV OTOUC $20-5a3

2. KoAelja1 x yla va petanndnoet otn dtadikaoia X
(callee)

3. EkteAel utoAoylopoug
TomoBetel amoteAEOUATA OTOUC $v0 - $vl
5. ETOTPEDEL UE 5r sra

cslab@ntua 2012-2013
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Xpnon moAAwV Kataywpntwyv o€ OLadLKAOLEC;

TLylveton av €xoupe >4 oplopata n/kot >2
QTOTEAEOATAL,

Xpnotpornolovpe otoifa (stack)
Last-In-First-Out skl U INS

SlevBuvoel
pUSh, pop uLKpOL(VELI °

SSP —

HEYOAWVEL l

XOUNAES
SdlevBuvoeLC
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Nopadelyua
int leaf example (int g, g, h, i, j avtiotowLlovtal
int h, int i, int 3j) OTOUC sa0, $al, $a2, $a3
{ f avTLoT. sso0
int f;
£ = (gth) - (i+3);

return f;

cslab@ntua 2012-2013
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Nopadeyua leaf example:
addi $sp, Ssp,-12

sw Stl, 8($sp) #owblouue $tl

int leaf example (int g,

int h, int 1, int

) sw $t0, 4($sp) #owdlouue $tO
{ sw $s0, 0($sp) #odlouue $s0
int f; add $t0, $a0, S$al]

add $tl, $a2, $al3p# f=(g+h)-(i+7);
f = (g+h) - (i+9); | sub $s0, st0, S$tl
return f; add $v0, $s0, Szero

} lw $s0, 0(Ssp) #emoav. $s0

lw $t0, 4(Ssp) #emav. StO

J

S KOVAKL lw $tl, 8(S$sp) #emav. Stl
g:%a0, h:%al, i:%a2, addi $sp, S$sp, 12
j:$a3, £:5s0 jr Sra # miow otov caller

cslab@ntua 2012-2013



Yrtootnpén SLadLlkocLwy 0To UALKO TwWV UTTOAOYLOTWV

leaf example:

addi S$sp, S$sp,-12

sw Stl, 8(Ssp) #odhlouue $tl
sw St0, 4(Ssp) #odlouupe $tO
sw $s0, 0(Ssp) #odlouue $s0
add $t0, $a0, Sal

add $tl, $a2, $a3 p# f=(gth)-(i+]);
sub $s0, $t0, stl

add $v0, S$s0, Szero

lw $s0, 0(Ssp) #emoav. S$s0O

High address

lw $t0, 4 (Ssp) #emoav. St0

lw $tl, 8(Ssp) #emov. Stl
12 vop $sp
Contents of register st 1
jr $ra # nlow otov caller Contents of register 5t 0

$Ssp—| Contents of register $s0

addi S$sp, $sp,

Low address a. b. c.

cslab@ntua 2012-2013
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leaf example:

addi S$Ssp, $sp,-12

sw Stl,
sw $tO0,
sw $s0,
add $t0,
add $t1,
sub $s0,
add s$vO0,
1w $s0,
lw $t0, 4 ($sp)
lw Stl, 8 ($Ssp)
addi $sp,

8 ($sp)
4 (Ssp)
0 ($sp)
$al,
$az,
Sto,
$s0,
0 ($sp)

$sp,

fowblouue S$Stl
#fovlounue $t0
#fowlounue $s0
sal

$a3

stl

$zero

femov. $s0
femov. $t0
femoav. Stl
12

jr Sra # miocw otov caller

YUuBaon: AE 3QZOYME

St0-5t9

‘Etol €XoUE:

leaf example:
addi $sp, $sp, -4
0 ($sp)
$al, $
Saz, $
$t0, $

sw $s0,
add $t0,
add $t1,
sub $s0,
add $v0, $s0, S
lw $s0, 0 (Ssp)
addi $sp, Ssp,

#odloupe $s0
al

a3

tl
ZEero
#emov. S$s0

4

jr Sra # niow otov caller

cslab@ntua 2012-2013
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EvOetec SLAOLKOOLEC

leaf procedures (dtadikaciec dUAAA): Hev KAAOUV AAAEC
Stadkaolec

Aev elvall OAec ol Sladikaoieg, Stadikaolec pUAA (Ko
Ba Atav ©)

[MoAAEC Stadikaoiec kadoUv aAAec SLadlkaoiec, akopa
KOlL TOV EQLUTO TouC!

T.X.

int foo(int a) { int foo(int a) {

f=bar (a*2) ; f=foo(a-1);

} }

10
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Avadpoutkn Stadikooia mapayovitkoy fact:

int fact (int n) {
if (n<1)

else return(n*fact(n-1));

return (1) ;

cslab@ntua 2012-2013

addi $sp, Ssp, -8
#51€U0. €ILOTPOPNAC

#SpLoua n

sw Sra, 4 ($sp)
sw $a0,0 ($Ssp)
slti $t0,3%a0,1
beqg $t0, Szero, Ll
addi $v0, $Szero,1
addi S$sp, $sp, 8

jr Sra

Ll:

addi $a0, $a0,-1
jal fact

1w $a0,0($sp)
lw Sra, 4 ($sp)
addi S$sp, $sp, 8
mul $v0,$a0, $v0

jr Sra

11
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EktEAeon:

Eotw otL kahovpe fact (3) Kat

TMEPLUEVOUE Va pac eMLOTpePEL TO
QITOTEAECO OTOV Katayxwpntn $vo

Fack:
addi S5sp, $sp,—8

sw Sra,4(Ssp) #3.Le2086.

FIILOTPOPHC

sw Sa0,0(S5sp) #opLopa n

s1ti 5t0,5a0.1
beqg 5t0,5%zero,Ll
addi 5v0, 5zero,1
addi S$sp,5sp,8
TE HEa

L1:

addi $5Sa0, 5a0,-1
jal fact

d:lw Sa0, 0(S$sp)

lw Sra, 4 (Ssp)
addi S$sp, S$sp, 8
mul 5Sv0, 5$a0,5v0

ir Sra

cslab@ntua=2010-2011

UTTOAOYLOTWV

MvAun  high

1-4

1-8

i e

I—-1&

L=

1-24

=25

1=332

1—-36&

PC:

Ssp:
Sra:

Swvihiz

% i

1-40

m+8

m+4

jal fact

addi $a0, $zero,3

low
12
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EkteAeon:

Eotw otL kahovpe fact (3) kol

TMEPLUEVOUE VOl Lo EMLOTPEPEL TO
QIMOTEAECUO OTOV Katayxwpntn $vo

fact:
addi S$sp, S$sp,—8

SW $ra,4{$5];ij #&1206. smioTpo@nc

sw 5a0,0($sp) #opLoua n

=1ti 5t0,540,.1
beg $t0, $zero, Ll
addi Sv0,5zero;1
addi S5sp, Ssp, 8
Ji SEa

L1:

addi $a0, $a0,-1
Jjal fact

d:1w $a0,0($Ssp)

lw Sra,4($sp)
addi Ssp, 5sp, 8
mul 5v0, 5a0,5v0

JE S5Ta

cslab@ntua 2010-2011

PC:

Ssp:
STYa:

Sv0:

St0:

k

UTTOAOYLOTWV

MvAun  high

S5Sp —

1-4

1=—8

1-12

1-16

1-20

1-24

1-28

=32

1-36

1-40

m+8

m+4

jal fact

B —m

addi $a0, $zero,3

low
12
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EkteAEoON:

Eotw ot kaAovpe fact (3) kau
TMEPLUEVOUE Va pac ETMLOTPEPEL TO
QITOTEAECUO OTOV Katayxwpntn $SvO0

fact:

addi S$sp,S$sp,—8

sw Sra,4(5sp) #%1208. Fmiocipo@nlc
sw 5a0,0(5sp) #o6pLopa n

s1t31 5t0,5a0.1

beqg 5t0,5zero,Ll

addi Sv0,5=zero,l

addi S$sp, 5sp, 8

jr Sra | 3 G m+ 4
L1:
addi $a0,%a0,-1 Ssp: 1
Jal. Fact
d:lw $a0,0(Ssp) »ra:
lw Sra,4(5sp) 5vO0:

addi Ssp, S$sp, 8
mal 5v0,5%a0, Sv0

L $t0:

cslab@ntua 2010-2011

UTTOAOYLOTWV

MvAun  high

Ssp —»

1-4

1-8

1-12

=L

=240

1—24

t=2%

=5

1-36

1-40

m+8

B —m

m+4

jal fact

addi 5a0, $zero,3

low

12
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ExteAeoN:

Eotw ot kahovpe fact (3) ko
TMEPLUEVOUE Val pac emLoTpePeL TO
QIOTEAECUO OTOV Kataxwpntn $vO

fact:

addi Ssp,S$sp,—8 +—FC

sw Sra,4(Ssp) #d1e06. emioTpo@nc
sw 5a0,0($sp) #6pLopa n

=1ti 5t0,5a0,1

beqg $5t0, $zero,Ll

addi 5v0,5zero,l

addi Ssp, $sp, 8
jr Sra PC:= [Ba: FEO
Ll:
addi $a0,%$a0,-1 $sp: 1
jal fact
d: 1w $a0,0($sp) Sra: m+8
lw Sra,4($sp) Sv0 -
addi Ssp, 5sp, 8
mul 5v0, 5a0,Sv0 $al0: 3
I gpFa $t0:

cslab@ntua 2010-2011

UTTOAOYLOTWV

MvAun  high

Ssp —

1-4

1-8

1-12

1—~1&

1-20

1-24

1-248

1-32

1-=36

1-40

m+8

m+4

Jjal fact

addi $a0,%zero,3

low
12
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EkteAeon:

Eotw ot kahovpe fact (3) kol

TIEPLUEVOUE VL Lo EMLOTPEPEL TO
QITOTEAECUA OTOV Katoayxwpntn $vo

fact:
addi Ssp, S$sp,—-8 +—FC

sw Sra,4(Ssp) #d.206. enmioIpoghc

sw 5a0,0($sp) #opLopa n
=1ti 5t£0,5a0_.1
beqg $t0, $zero,Ll
addi 5Sv0,5zero,l
addi 5sp, Ssp, 8
Jr Sra

L.1:

addi %a0,5a0,-1
jal fact

d:1lw $a0,0(S$sp)

lw Sra,4($sp)
addi Ssp, 5sp, 8
mul 5v0, 5a0,5v0

Jr Sra

cslab@ntua 2010-2011

| 24 e

Ssp:
AL

Sv0:

Sal:
%0 -

BA.

s

m+ 5

EE

UTTOAOYLOTWV

MvAun  high

1-4

Ssp —»

L=5

1-12

1-16

1-20

1-24

1-28

1—32

1=36

1-40

m+38

m+4

jal fact

addi $a0,%zero,3

low
12
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ExteAeon:

Eotw ot kahovpe fact (3) Ko
TMEPLUEVOUE Vol pac emoTpePeL TO
QITOTEAECUO OTOV Kataxwpntn $vOo

fact:

addi Ssp,5$sp,—8

sw Sra,4(Ssp) #d1e06. EeniLoTpO@rC «— PC
sw 5a0,0($sp) #6pLopa n

21t1i 5t0,5a0,.1

beqg 5t0, $zero,Ll

addi 5v0,S5zero,l

addi Ssp, $sp, 8
jr Sra PC:= [Ba: EO
L1z
addi $ao0,$%a0,-1 $sp: 1-8
jal fact
d:1w $a0,0 ($sp) vra: m+8
lw 5ra,4(5sp) Sv0 -
addi 5sp,S$sp,8
mul 5v0,5a0,5v0 $al: 3
jr ¢ra $t0:

cslab@ntua 2010-2011

UTTOAOVYLOTWV

MvAun  high

1-4

Ssp —»

1-8

1-12

1—~15

1-20

1-24

1-248

1-32

1-=36

1-40

m+8

m+4

Jjal fact

addi $a0,%zero,3

low
12
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EkteAeon:

Eotw ot kahovpe fact (3) kol
TIEPLUEVOUE VOl Lo EMLOTPEPEL TO
QUITOTEAECUA OTOV Katoayxwpntn $vo

fact:

addi S$sp,S$sp,—8

sw Sra,4(Ssp) #d.L206. eniLoIpo@fic «— PC
sw 5a0,0($sp) #SpLopa n

=1ti 5tQ,5a0_.1

beqg $t0, $zero, Ll

addi 5v0,5zero,l

addi S5sp, S$sp, 8
jr Sra PC: pBias PE
L1 :
addi $a0,%a0,-1 $sp: 1-8
jal fact
d:1w $a0, 0 ($sp) Sra: m+8
lw 5ra,4(5sp) Sv0 -
addi S$sp,S$sp, 8
mul 5v0, 5a0,5v0 $al: 3
3 g $t0:

cslab@ntua 2010-2011

UTTOAOYLOTWV

Mvnun

high

1-4

m+ 5

S8Sp —»

i B

1-12

1-16

1-20

1-24

1-28

1—32

I1=365

1-40

m+38

m+4

jal fact

addi $a0, %zero,3

low

12
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ExteAeon:

Eotw ot kadovpe fact (3) kat
TIEPLUEVOULLE VO LLOC ETILOTPEYPEL TO
QIMOTEAECHA OTOV KaTayxwpntn SvO

fact:

addi Ssp,S5sp,—8

sw Sra,4(Ssp) #851e060. enmiLoTpoOPnC
sw 5a0,0($sp) #opLoua n +— PC
s1tli 5t0,5a0,1

beq 5t0, 5zero, Ll

addi 5v0, Szero,1

addi S$sp, $sp, 8

jr Sra PE: i, BE
Ll:
addi $ao0,S$a0,-1 $sp: 1-8
jal fact
d:1w $a0,0 ($sp) vra: m+8
lw 5ra,4(Ssp) Sv0 -
addi Ssp,S$sp,8
mul $v0,5a0,Sv0 SagE o
bl e $t0:

cslab@ntua 2010-2011

UTTOAOYLOTWV

MvAun  high

14

m+ 4

S8p —

1-8

§ T 5

1-16

1-20

1-24

1-248

! s 1o

1-36

1-40

m+8

m+4

jal fact

addi $a0, $zero,3

low
12
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EkteAEoON:

MvAun  high
Eotw otL kahovpe fact (3) Kal
TMEPLUEVOUE Va pac eMLOTpePEL TO 1: -
QIMOTEAECLLA OTOV Kataxwpentn Svo Sap o =

fact: 1A iy

addi S$sp, 5sp,—8 1-16

sw Sra,4(S5sp) #61208. emiorpognic 1-20

sw 5a0,0(5sp) #SpLopo n +«— BC i:j;

st St Saf,. 1 1-32

beqg 5t0,5zero, Ll 1-36

addi 5v0, Szero, 1 1-40

addi Ssp, Ssp, 8

jr Sra Pl B B

L1:

addi $a0,$a0,-1 $sp: 1-8 R

jal fact

1w 5a0,0(Ssp) Sra: m+S m+8

1w Sra, 4 (Ssp) $v{:} : m+4 .jal fact
s Sep: Sny m addi 5a0, $zero,3
mul 5v0,5a0,5v0 Sal0: 3

! $to: low

12
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EkteAEON:

Eotw oOTL KahoUpe fact (3) Kat
TMIEPLUEVOUE VL Lac eMOTpEPeL TO
QUITOTEAECUO OTOV KaToaxwpntn $vo

fact:

addi S$sp, 5$sp,—8

sw Sra,4(Ssp) #d.208. emiorpoghc
sw $a0,0($sp) #bpLopa n

=1ti 5t0, 5a0, 1+—FPC

beqg 5t0, Szero, Ll

addi 5v0,S%zero,l

addi Ssp, 5sp, 8
jr Sra PC: PAs PO
L1:
addi $a0,$a0,-1 $sp: 1-8
Jjal Fact
d:1w $a0,0($sp) Pra: mtd
lw 5ra, 4 (S$sp) Sv0 -
addi S$sp, 5sp, 8
mul 5v0, 5a0,s5v0 sals 3
i A $t0:

cslab@ntua 2010-2011

UTTOAOYLOTWV

MvAun  high

1-4

m+ 5

SSp —

1-8

1-12

1=16

1-20

1-24

1-28

=32

1-36

1-40

m+8

m+4

jal fact

addi $a0, $zero,3

low
12
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EkteAeon:

Eotw ot kaAovpe fact (3) kau

TMEPLUEVOULE Va pac eTMLOTPEPEL TO
QITOTEAECUO OTOV Katayxwpntn $SvO0

fact:
addi S$sp,S5sp,—8

sw Sra,4(5sp) #%1208. Fmioipo@nlc

sw $a0,0(5sp) #o6pLopa n
s1t31 5t0,.5a0,14+— PG
beqg 5t0,5zero,Ll
addi Svi0,5=zero,l
addi Ssp, 5sp, 8

ir Sra

L1:

addi 5a0,5a0,-1

Jal. Fact

d:lw $al,0(Ssp)

lw Sra, 4 (5sp)

addi Ssp, S$sp, 8

mual 5v0,5%a0, S$v0

jr Sra

cslab@ntua 2010-2011

PC:

S50
Sra:

Sz

Sal:
St

BA.

1=

m+3

B

UTTOAOYLOTWV

MvAun  high

1-4

4+ 8

SSp —»

1-8

t—12

2 e 2

=240

1—24

t-=a%

15

1-36

1-40

m+8

m+4

jal fact

addi 5a0, $zero,3

low

12
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ExteAEON:

Eotw ot kaAovpe fact (3) kat
TIEPUUEVOULLE VO LLOC EMLOTPEYPEL TO
QIMOTEAECHA OTOV KaTaxwpntn Svo

fact:

addi Ssp, S$sp,—8

sw Sra,4($sp) #5106, enmiLoTpoPnc
sw 5a0,0($sp) #6pLoua n

siti 5t0,5a0,1

beq 5t0, $zero, L1+ PC

addi 5v0,5zero,]l

addi S$sp, S$sp, 8

jr Sra Pct: [, BC
L1:
addi $ao0,$a0,-1 Ssp: 1-8
jJjal fact
d:1w $a0,0 ($sp) vra: m+8
lw 5ra, 4 (S$Ssp) Sv0 -
addi Ssp, S$sp,8
mul 5v0, 5a0, Sv0 sal: 3
jr sra $t0: 0

cslab@ntua 2010-2011

UTTOAOYLOTWV

MvAun  high

1-4

m+ 4

S8p —»

1-8

L—FF

1-16

1-20

1-24

1-28

1-32

1-36

1-40

m+8

m+4

jal fact

addi $a0, $zero,3

low
12
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EKTtEAeon:

Eotw otL kahovpe fact (3) kat
TMEPLUEVOULE Va [ac eMLOTpEPEL TO
QITOTEAECLO OTOV Kataywpntn $vO0

Tarsi:
addi S5sp, $sp,—8

sw Sra,4(5sp) #8.e08. emiLoTpoPncC

sw S5a0,0(Ssp) #opLopa n
s1t3 5t0,5a0,.1

beq 5t0,5%zero,Ll
addi 5vO0, 5zero,1
addi S$sp, S$s5p, 8

1 Sra

L1:

addy Sag,;5ald,—1+—FC
jal fact

d:lw Sa0, 0(S$sp)

lw Sra,4(5sp)

addi $sp, $sp, 8

mul 5v0,%a0,Sv0

jr Sra

cslab@ntua 2010-2011

PC:

S50
Sra-:

S :

Sals
SED:

BA. PC

UTTOAOYLOTWV

MvAun  high

1-4

m+ 8

Ssp —»

18

1-12

1-16

1:=20

124

1-28

T=52

i

1-40

m+8

m+4

Jjal fact

addi $a0, $zero,3

low
12
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EkteEAeon:

Eotw otL kahovpe fact (3) Kal

TEPLLEVOULE Va HLac EMIOTPEYEL TO
QIOTEAECULO OTOV KaTayxwpntn $vo

Fact:
addi 5sp, $sp,—8

sw Sra,d4(Ssp) #3Le2086.

s1E3 5$t0,5a0.1
beqg 5$t0,5%zero,Ll
addi 5v0,S$zero,1
addi S$sp, S$sp, 8
Jjr Sra

L1:

addi $a0,5%a0,—-1+—FC

jal fact

1w $a0,0(5sp)
lw Sra,4(Ssp)
addi $sp, S5sp, 8
mul 5v0,5$a0,5v0

i St

FIILOTPOPHC
sw Sa0,0(S5sp) #opLopa n

PC:

Ssp:
Sra:

Swvis

Sald:
SE[LE

Ssp —»

I
UTTOAOYLOTWYV
MvAun  high
1
1-4 i+ o
1-8 i
1-12
1-16
1-20
1-24
1-28
1-32
1-36
1-40
© R
m+8
m+4 jal fact
m addi $a0,%zero,3

low




Yriootnpen StadLlkaoLwy 0To UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) Kat
TEPLUEVOULE VA Hog EMLOTPEYPEL TO
QIOTEAECLLA OTOV KaTaxwpntn Sv0

fact:
addi S5sp, Ssp,—8

sw Sra,4(5sp) #3.206.

sitl $€0,5a0.1

beqg 5t0, 5zero, L.l
addi 5v0,S5zero,l1

addi S$sp, $sp, 8
Jjr Sra

Ll:

addi $al0,%a0,—-1
jal fact<+— PC
1w $5a0,0($sp)
lw Sra, 4 (Ssp)
addi S$sp, 5sp, 8
mal 5v0,%a0,Sv0

ir Sra

FILOTPOPRC
sw %al,0(5sp) #opLopx n

PC:

Ssp:
Sra:

Sz

Sals
St

UTTOAOYLOTWV

MvAun  high

1-4

m+ 8

Ss5p —»

1-8

T=12

1=16

1-=20

1-24

128

=22

=5

1-40

m+8

m+4

jal fact

addi $a0,5%zero,3

low

(S
[P




Yriootnpen StadLlkaoLwy 0To UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) Kat
TEPLUEVOULE VA Hog EMLOTPEYPEL TO
QIOTEAECLLA OTOV KaTaxwpntn Sv0

fact:
addi S5sp, Ssp,—8

sw Sra,4(5sp) #8.e08. emiLoTpoPnc

sw %al,0(5sp) #opLopx n
sitl $€0,5a0.1
beqg 5t0, 5zero, L.l
addi 5v0,S5zero,l1
addi S$sp, $sp, 8
Jjr Sra
Ll:

addi $al0,%a0,—-1
jal fact<+— PC
1w $5a0,0($sp)

lw Sra, 4 (Ssp)
addi S$sp, 5sp, 8
mal 5v0,%a0,Sv0

ir Sra

PC:

Ssp:
Sra:

Sz

Sals
St

BA. PC

1.5

UTTOAOYLOTWV

MvAun  high

1-4

m+ 8

Ss5p —»

1-8

T=12

1=16

1-=20

1-24

128

=22

=5

1-40

m+8

m+4

jal fact

addi $a0,5%zero,3

low

(S
[P




YriootnpLén StadikaoLwy 0To UALKO TWV

ExteAeon:

Eotw otL kahoupe fact (3) Ko
TIEPLUEVOULE val poc emlotpePel To
QITOTEAECUO OTOV KaTaxwpntn $vo

Fack:
addi Ssp,S$sp,—8 +—FC

sw Sra,4(Ssp) #612068. emioTpogic

sw 5al0,0($sp) #oépLopa n
sIti 5t0,5a0,1
beg 5t0,5zero, L1
addi 5v0, S$zero,1
addi Ssp, Ssp, 8
T S5Ea

L1 :

addi 5a0,5a0,-1
jal fact

d:1w Sal,0(S5sp)

lw Sra,4(Ssp)
addi Ssp, 5$sp, 8
mul 5v0,5a0,Sv0

I Sra

cslab@ntua 2010-2011

PC:

Siats
Sra:

SvO:

Sal:
St0:

BA. PC

1+

UTTOAOYLOTWV

MvAun  high

1-4

m+ o

Ssp —»

1-8

afiod s

1-16

1-20

1-24

1-248

1-32

1-36

1-40

m+ 8

m+4

jal fact

addi $a0,5%zero,3

low

12




Yriootnptén SLadikooLwy 0TO UALKO TWV

EkteAeon:

Eotw ot kahoupe fact (3) Ko
TEPLUEVOULE VO [LaC ETILOTPEYEL TO
QIOTEAECUO OTOV Katayxwpentn Svo

ot
addi Ssp,5sp,—8 +— PC

sw Sra,4(5sp) #d1208. emiocipo@ic

sw $a0,0(5sp) #o6pLopa n
s1t1 St0.,.5a8,1
beqg 5t0,5zero, Ll
addi $vi,Szero,1
addi S$sp, Ssp, 8
i o

 F°E R

addi 5a0, 5a0,-1
Jal. Fact

1w 5a0,0(5sp)

lw Sra,4(5sp)
addi Ssp,Ssp, 8
mal 5v0,5%al, 5v0

jr Sra

| 2 B

S8
STAa:

Sal) -

Sai:
SEGs

Ssp —»

I
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 8
1-8 i
1-12
1-16
1-20
1-24
1-28
1-32
1-36
1-40
>k
m+8
m+4 jal fact
m addi $5a0, $zero,3

low




YriootnpEn S1adLkaoLwy 0To UALKO TWV

ExteEAeon:

Eotw otL kahoupe fact (3) Kal
TIEPLULEVOULLE Va [Lac ETLOTPEYPEL TO
QIMOTEAECUO OTOV Kataxwpntn $vo

Fact:
addi S$sp, Ssp, -8

sw Sra, 4 ($sp) #3L.e08.
sw Sa0,0(5sp) #opLopa n

s1ti 5£0,5a0,1

beq $t0,S5zero,Ll
addi 5v0,S%zero,1l

addi S$sp,S5sp, 8
jr Sra

Ll :

addi S$af0,5%a0,-1
jJjal fact

lw $a0, 0 (Ssp)
lw Sra,4(5sp)
addi $sp, $sp, 8
mul Sv0,5%ab,S5v0

1r Sta

cslab@ntua 2010-2011

FIILOTPOPHC «— BT

Bz

Ssp:
Sras

Sy VG

Sal:
Stz

Ssp —»

I
UTTOAOYLOTWV
MvAaun  high
1
1-4 m+ 3
1-8 £
1-12
1-16
1-20
1-24
1-28
1-32
1-36
1-40
© R
m+8
m+4 jal fact
m addi 5a0,5%zero,;3

low

1k
1z




Yriootnpén StadLlkaoLwy 0To UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) kKat
TEPLLEVOULE Va. [LaC ETILOTPEWEL TO
QIOTEAECUO OTOV KaTaxwpentn $Svo

fact:

addi S$sp, 5sp,—8

sw Sra,4(5sp) #3.e06. ENLOIPOPNC «— PC
sw $a0,0(S$sp) #opLopa n

=1E1 5t0,5a0.71

beqg 5t0, 5zero, L1l

addi 5$v0, Szero,1

addi S$sp, Ssp, 8
jr Sra PEy [l BE
L1:
addi $Sa0,Sa0,-1 Ssp: 1-16
Jal Fact
d:lw $a0,0(Ssp) °ra: d
lw Sra, 4 (5sp) Sv0:
addi Ssp, $sp, 8
mul 5v0,5a0,5v0 SalE 2
Jr A S$t0: O

Ssp —»

I
UTTOAOYLOTWV
Mvnun high
1
1-4 m+ 0
1-E 3
1-12 s |
1-16
1-20
1-24
1-28
1-32
1-3¢
1-40
© R
m+8
m+ 4 jal fact
m addi 5a0, $zero,3

low




YriootnpEn StadLlkaocLwy 0To UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) Kal
TEPLLEVOULE VA [LaC ETLOTPEYPEL TO
QIMOTEAECUO OTOV Kataxwpentn $vo

fact:
addi $sp,5sp,—8
sw Sra,4(Ssp) #35.1206.

=1t1 5t0,5a0_ 1
beg 5t0,S$zero, Ll
addi 5v0, 5zero, 1
addi Ssp, Ssp, 8
1 Bra
L.1:

addi %$a0, %al0,—-1
Jal Fact

1w 5a0,0(Ssp)

lw Sra,4(5sp)
addi S$sp,Ssp, 8
mul Sv0,%a0,S5v0

1 Sia

ENLOTPOPNC
sw $a0,0(5sp) #6pLopo n «— BC

Pz

Ssp:
Sra:

SvO:

Sal:
SO

Ssp —»

I
UTTOAOYLOTWV
Mvnun high
1
1-4 m+ 8
1-8 3
1-12 s |
1-16
1-20
1-24
1-28
1-32
1-3¢
1-40
* R
m+8
m+4 jal fact
m addi 5a0, $zerao,3

low




YriootnpEn StadLlkaocLwy 0To UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) Kal
TEPLLEVOULE VA [LaC ETLOTPEYPEL TO
QIMOTEAECUO OTOV Kataxwpentn $vo

Fact:
addi $sp,5sp,—8

sw Sra,4(Ssp) #35.1206.
sw $a0,0(5sp) #6pLopo n «— BC

=1t1 5t0,5a0_ 1

beg 5t0,S$zero, Ll
addi 5v0, 5zero, 1

addi Ssp, Ssp, 8
1 Bra

L.1:

addi %$a0, %al0,—-1
Jal Fact

1w 5a0,0(Ssp)
lw Sra,4(5sp)
addi S$sp,Ssp, 8
mul Sv0,%a0,S5v0

1 Sia

ENLOTPOPNC

Pz

Ssp:
Sra:

SvO:

Sal:
SO

Ssp —»

I
UTTOAOYLOTWV
Mvnun high
1
1-4 m+ 8
1-8 3
1-12 s |
1-16 =
1-20
1-24
1-28
1-32
1-3¢
1-40
* R
m+8
m+4 jal fact
m addi 5a0, $zerao,3

low

12




Yriootnpten SLadLKOoLWY 0TO UALKO TWV

EkteAEON:

Eotw otL kahovpe fact (3) kKal
TIEPLLLEVOULE VO LLOC ETILOTPEYPEL TO
QIOTEAECHA OTOV KaTaxwpntn SvO

facitz
addi S$sp,5sp,—8

sw Sra,4(Ssp) #d.208.
sw 5a0,0($sp) #opLoua n
slti 5t0,5a0,1+—FC
beq 5t0, $zero, Ll

addi Sv0,5zero,1

addi S$sp, S$sp, 8
jr 5ra

Il :

addi $a0, $ald, -1
Jal fact

1w Salb, 0(5sp)
lw S5ra,4($sp)
addi Ssp, Ssp, 8
mul 5v0, 5a0,5v0

Jjr Sra

aaaaaaaaaaa

EIMLOTPOPRC

PC:

5sp:
Sra:

S

Sal:
Stz

BA. PC

L=l

UTTOAOYLOTWV

Ssp —»

MvAun  high

1
1-4 t+ o
1-8 5
F—12 d
1-16 i
120
1-24
1-28
132
1-36
1-40

.-

m+8
m+4 jal fact

m addi $a0, %zero,3

low

.
17




YrtootnpEn StadLkaoLlwy 0To UALKO TWV

ExteAeon:

Eotw otL kahovpe fact (3) Kal
TIEPLULEVOULE VO O ETILOTPEYPEL TO
QIOTEAECHA OTOV KaToywpntn SvO

fact:

addi Ssp,5sp,—8

sw Sra,4(Ssp) #d.Le06. smioTpoPnc
sw 5a0,0($sp) #6pLopa n

s1ti 5L0,580,1+— FC

beq 5t0, 5zero, Ll

addi 5wv0,S5zero,1

addi Ssp, $sp, 8

jr Sra B e BA. PC
Ll :

addi $a0,$a0,-1 Ssp: 1-16
jal fact

11w $a0, 0 ($sp) sra: d

lw Sra,4(Ssp) Sv0 -

addi 5sp, $sp, 8

mul $v0,%a0,5v0 $al: 2

JE 3ra St0: O

~olabimintiea 001073 19
LSl LASLL R FLR) 2 .LI_'].I_'-.LI_IJ.J.

Ssp —»

I
UTTOAOVYLOTWV
Mvnun high
1
1-4 m+ o
1-8 i
1-12 |
1-1¢ =
1-20
1-24
1-28
1-32
1-36
1-410
* R
m+E
m+4 jal fact
m addi 5a0, %zero,3

low

=t
[l




Yriootnpeén SLadLkaoLwy 0TO UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) kal
TMEPLUEVOULE Val poc eTLOTpEPEL TO
QIMOTEAECUO OTOV Kataywpntn $vO

fact:
addi S$sp,S$sp,—8

sw Sra,d4(Ssp) #&.e06.
sw 5a0,0($sp) #opLoua n

=1ti 5t0,%a0,1

beq $t0,$zero, L1+ — FC
addi Sv0,5zero, 1l

addi S$sp, Ssp, 8
Jr 5Sra

| Y

addi $a0,5a0,-1
Jal fact

1w 5a0,0(5sp)
lw Sra, 4 (5sp)
addi Ssp, S5sp, 8
mul 5v0, 5a0, 5v0

Jr Sra

G s
cslab@ntua 2010-2011

FMLOTPOPNAC

Pss

Ssp:
S g: oo

%5 B

Sal:
St0 -

RA. PC

LG

Ssp —»

I
UTTOAOYLOTWV
Mvnun high
1
1-4 m+ 3
1-8 =
1-12 il
1-1¢ &
1-20
1-24
1-28
1-32
1-3¢6
1-410
g
m+8
m+4 jal fact
m addi $a0,%zero,3

low




Yriootnpen StadLlkaoLwy 0To UALKO TWV

EktéEAeon:

Eotw otL kahovpe fact (3) Kat
MEPLLEVOULE VA HLac EMIOTPEYEL TO
QIMOTEAECUO OTOV KaTaxwpentn $vo

Fart:
addi S5sp, $sp,—8

sw Sra,4(5sp) #31£06.
sw 5al0,0(5sp) #opiLopox n

=1t31 5t0,%a6,1
beqg 5t0,5zero, Ll
addi 5v0, Szero,1
addi $sp,Ssp, 8
i Sta

L1:

addi Sa,5a0,—14+—FC
jal fact

1w $a0,0(Ssp)

lw Sra, 4 (5sp)
addi $sp, S$sp, 8
mul 5v0,5%a0,S5v0

jr Sra

FIILOTPOPHC

| 22 B

S8h:
Sra-:

Sv0:

Salz
SEDE

Ssp —»

I
UTTOAOYLOTWYV
Mvnpun high
1
1-4 m+ 8
1-8 a3
1-12 s |
1-16 s
1-20
1-24
1-28
1-32
1-3¢
1-40
g
m+Ea
m+4 Jjal fact
m addi $a0, $zero,3

low




YriootnpEn StadLkaoLwy oTo UALKO TWV

EkteAEON:

Eotw oTL Kahovupe fact (3) Kal
TMEPLUEVOULE Va pac emLoTpePeL To
QUITOTEAECUO OTOV KaToxwpentn $vo

fact:
addi $sp,S$sp,—8

sw Sra,d4(Ssp) #&.e00.
sw $a0,0($sp) #bpLopa n

s1ti $t0,%a0,1

beg 5t0, $zero, Ll
addi $v0,S$zero,1

addi S$sp, 5sp, 8
Jr Sra
A [

addi 5$a0,5%a0,-1+—FC

jal fact

d:1w $a0,0($sp)
lw Sra, 4 (S5sp)
addi S$sp, $sp, 8
mul 5v0, 5a0,sSv0

jr Sra

cslab@ntua 2010-2011

FIMLOTPOPNRC

PC:

Ssp:
STE:

SvO:

Sal0:
SED:

Ssp —»

I
UTTOAOYLOTWV
Mvnun high
1
1-4 m+ 8
1-8 =
1-12 |
1-16 =
1-20
1-24
1-28
1-32
1-36
1-40
"R
m+8
m+ 4 jal fact
m addas $al,5zerp,;3

low

12




YriootnpEn S1adLlkacLwy 0TO UALKO TWV UTIOAOYLOTWV

EktEAeon: MVALN high
Eotw otL kahovpe fact (3) Kat
TMEPLUEVOUE Va pac emotpelel To -
QIOTEAECLO OTOV Kataywpntn $vo i:; m;B
FTact: 1—12 d
addi $sp, $sp, -8 Ssp — 1-16 2
sw Sra,4(5sp) #85.1e08. emioTpoPnc 1-20
sw Sa0,0(S5sp) #opLopa n i:zg
s1ti 5t0,5a0.1 1-32
beqg 5&8,5zero, L1 1-26
addi 5v0,5=zero,l 1-40
addi S$sp,S$sp, 8
¥ LA | 54 Sl BA. PC
| 7 1
addi $a0,S$a0,-1 $sp: 1-16 R
jal fact<+— FC
d:1lw $a0,0(Ssp) »ra: d m+8
lw Sra,4(Ssp) $v0 - m+4 .jal fact
addi S$sp, Ssp, 8 m addi $a0, $zero,3
mul Sv0,5a0,5v0 Sal: 1
1T Fra $t0: O i
12

cslab@ntua 2010-2011



YriootnpEn StadLlkaocLwy 0To UALKO TWV

EkteEAeon:

Eotw otL kahovpe fact (3) Kat
TIEPLUEVOULE VA HOC EMIOTPEYPEL TO
QIOTEAECLA OTOV KaTaxwpntn SvO

fact:
addi S5sp, Ssp,—8

sw Sra,4(5sp) #3.1206.
sw $al,0(5sp) #opLopx n

sitl S5E0,5%a0,1

beq 5t0, $Szero, Ll
addi 5v0,Szero,1

addi $sp, S$sp, 8
Jr Sra

L1l:

addi $a0,5%al,—-1
jal fact<+— PC
d:lw %a0,0(S$sp)
lw Sra,4(5sp)
addi S$sp, 5sp, 8
mul 5Sv0,5a0,5v0

jr Sra

cslab@ntua 2010-2011

FIILOTPOPRC

Ssp:
Sra:

Sv0:

Sals
Sl

Ssp —»

I
UTTOAOYLOTWV
Mvnun high
T
1-4 m+ 8
1-8 3
1-12 ad
1-16 2
1-20
1-24
1-28
1-32
1-3¢
1-40
t ok
m+8
m+4 jal fact
m addi $a0,%zero,3

low

12




YriootnpLén SLadikaoLwy 0TO UALKO TWV

EkteAEoON:

Eotw ot kaAovpe fact (3) kau
TMEPLUEVOUE Va pac ETMLOTPEPEL TO
QITOTEAECUO OTOV Katayxwpntn $SvO0

fact:

addi Ssp, S$sp,—8 +— PC

sw Sra,4(5sp) #%1208. Fmiocipo@nlc
sw 5a0,0(5sp) #o6pLopa n

s1t31 5t0,5a0.1

beqg 5t0,5zero,Ll

addi Sv0,5=zero,l

addi Ssp, Ssp,8
jr Sra Pz Eie PC
L1 :
addi $Sa0,%a0,-1 $sp: 1-16
Jal. Fact
d:1w $a0,0(S$sp) »ra: d
lw Sra, 4 (5sp) 5v0 -
addi Ssp, S$sp, 8
mal 5v0,5%a0, Sv0 Sal: 1
15 g $t0: 0

cslab@ntua 2010-2011

Ssp —»

I
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 8
1-8 3
1-12 s |
1-16 2
1-20
1-24
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low

12




YriootnpLén SLadikaoLwy 0TO UALKO TWV

EkteAEoON:

Eotw ot kaAovpe fact (3) kau
TMEPLUEVOUE Va pac ETMLOTPEPEL TO
QITOTEAECUO OTOV Katayxwpntn $SvO0

fact:

addi Ssp, S$sp,—8 +— PC

sw Sra,4(5sp) #%1208. Fmiocipo@nlc
sw 5a0,0(5sp) #o6pLopa n

s1t31 5t0,5a0.1

beqg 5t0,5zero,Ll

addi Sv0,5=zero,l

addi Ssp, Ssp,8
jr Sra Pz Eie PC
L1 :
addi $Sa0,%a0,-1 $sp: 1-24
Jal. Fact
d:1w $a0,0(S$sp) »ra: d
lw Sra,4(5sp) 5v0 -
addi Ssp, Ssp, 8
mul 5v0,5a0,5v0 $al0: 1
T $t0: O

cslab@ntua 2010-2011

SSp —»

I
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 8
1-8 3
1-12 s |
1-16 2
1-20
1-24
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low

12




YrtootnpEn StadLlkaocLwy 0To UALKO TWV

EktEAeon:

Eotw otL kahovpe fact (3) kat
TMEPLUEVOUE Va [ac eEMLOTPEPEL TO
QITOTEAECLO OTOV Kataywpntn $vO0

fact:

addi S5sp, $sp,—8

sw Sra,4(5sp) #5106, emiLoTpoPnC «— EBC
sw S5a0,0(Ssp) #opLopa n

s1t3 5t0,5a0. 1

beq 5t0,5%zero,Ll

addi 5vO0, 5zero,1

addi S$sp, Ssp, 8
j¥ Sra | % B FA. PC
L1:
addi $a0,$a0,-1 Ssp: 1-24
jal fact
d:lw $a0,0(S$sp) °ra: d
lw Sra, 4 (5sp) 5v0 -
addi S5sp, Ssp, 8
mul 5Sv0, $a0,Sv0 $a0: 1
I g $t0: O

cslab@ntua 2010-2011

Ssp —»

I
UTTOAOYLOTWV
MvAun  high
1%
1-4 4+ 5
1-8 3
1-12 s |
1-1¢& -
1-20
1-24
1-28
1-32
1-36
1-40
m+8
m+4 Jjal fact
m addi 5a0, $zero,3

low
12




YriootnpEn S1adLlkacLwy 0To UALKO TWV UTIOAOYLOTWV

EktEAeon: MVALN high
Eotw otL kahovpe fact (3) Kat
TMEPLUEVOUE Va pac emoTpeeL To s
QIOTEAECLO OTOV Kataywpntn $vo i:: m;B
FTact: T—13 d
addi S5sp, $sp,—8 1-16 2
sw Sra,4(5sp) #%5.1e06. emioTpopnc «— EBC Lol i
sw Sa0,0(Ssp) #opLopa n PR — i_zg
s1ti 5t0,5a0.1 1-32
beg 5t0,5zero,L]l 1-36
addi 5v0,S5=zero,l 1-40
addi S$sp,5sp,8
B ey PC: BA. PC g
L1z
addi $a0,$a0,-1 Ssp: 1-24
jal fact
d:1w $a0, 0 ($sp) sra: d m+8
lw Sra,4(Ssp) $v0 - m+4 .jal fact
addi $sp, Ssp, 8 m addi $a0, $zero,3
mul Sv0,5a0,5v0 $al: 1
L s $t0: O low
12

cslab@ntua 2010-2011



YriootnpEn SLtadLlkaoLwy 0To UALKO TWV

ExteAeon:

Eotw otL kahovpe fact (3) Kal
TIEPLUEVOULE VO OC ETILOTPEYPEL TO
QIOTEAECHA OTOV KaTaxwpntn SvO

fact:

addi S$sp, $sp, -8

sw Sra,4(Ssp) #d6Le06. smiLoTpoPncC
sw 5a0,0(Ssp) #opLopa n «—— PC
slti $t0,$a0,1

beq 5t0, 5zero, Ll

addi 5wv0,$zero,1

addi S5sp, $sp, 8
Jr Sra PC: A PC
L1:
addi Sa0,$a0,-1 Ssp: 1-24
jal fact
d:1w $a0,0 (Ssp) »ra: d
lw 5ra, 4 (Ssp) 5v0 -
addi Ssp, S$sp, 8
mual Sv0,5al, Sv0 sal0: 1
1T Sra $t0: O

cslab@ntua 2010-2011

Ssp —»

I
UTTOAOYLOTWV
MvAun  high
1
1-4 n+ O
1-8 3
1-12 |
1-16 <
1-20 5|
1-24
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi $a0,5%zero,3

low

12




YriootnpLén OLadLkooLwy 0TO UALKO TWV

EkteAeEoN:

Eotw ot kathovpe fact (3) Ko
TIEPLULEVOULE VOl LLOC ETILOTPEYPEL TO
QIOTEAECLA OTOV Kataxwpntn SvO

Fact:
addi S$sp,5sp,—8
sw Sra,4(5sp) #&51e00.

sw $al0,0(5sp) #opLopa n «+— EC

sitl 5t0,5a0,1
beq 5t0, $zero, Ll
addi Sv0,5zero, 1
addi S5sp, 5sp, 8
jr Sra
L1:

addi 5a0,%a0,-1
jal fact
d:lw %a0, 0 (Ssp)

lw Sra,4(5sp)
addi S$sp, 5sp, 8
mul S$v0,5%a0, $v0

jr Sra

cslab@ntua~2010-2011

EMLOTPOPNC

Ps

Ssp:
Sra:

Sv0:

Sal:
<% w0

UTTOAOYLOTWV

MvAun  high

1-4

m+ o8

1-8

1-12

1—16

1-20

[l IR I ) R

SSp —»

1-24

1-28

i s

1-36

140

m+8

m+4

jal fact

addi 5a0, $zero,3

low

12




Yriootnpteén SLadikooLwy 0To UALKO TWV

EkteAeon:

Eotw ot kahovpe fact (3) kat
TMEPLUEVOULE Va pac eMLOTpEPEL TO
QIMOTEAECUO OTOV Katayxwpntn $vO0

fact:
addi S$sp, $sp,—8

sw Sra,4(Ssp) #d1200. smioTpoghc

sw 5a0,0($sp) #opLoua n
s1ti 5t0,5ab,1+—FC
beqg $t0,$zero, Ll
addi $v0,Szero,1
addi S$sp, S$sp, 8

Jr Sra

Ll :

addi $a0, $a0, -1

Jjal fact

d:lw $a0,0($sp)

lw Sra,4($sp)

addi S$Ssp, 5sp, 8

mul 5v0, 5a0,Sv0

jr S5ra

cslab@ntua 2010-2011

PC:

Ssp:
Sra:

SvO:

Sal:
27 i f e

SSp —m

I
UTTOAOYLOTWV
MvAun  high
1
1-4 i+ o
1-8 i
1-12 l
1-16 2
1-20 s
1-24 i
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi $a0,%zero,3

low
12




YriootnpeEn StadLlkaoLwyv oTo UALKO TWV

EkteEAeon:

Eotw otL kahovpe fact (3) kat
TIEPLUEVOUE VO LOC ETILOTPEYEL TO
QMOTEAECLA OTOV KaTaxwpntn SvO

Fact:
addi S5sp, Ssp,—8

sw Sra,4(5sp) #81e08. emiLoTpoPncC

sw $al,0(5sp) #opLopx n
slti 5$t0,%a0,1<+— EC
beq 5t0, Szero, Ll
addi 5v0,S5zero,l1
addi $sp, Ssp, 8

1 Sra

L1:

addi $a0,%a0,—1

jal fact

d:1lw %a0,0(Ssp)

lw Sra,4(5$sp)

addi S$sp, 5sp, 8

mul 5Sv0,5%a0,5v0

jr Sra

cslab@ntua 2010-2011

Ssp:
Sra:

Svils

Sals
St

Ssp —»

r
UTTOAOYLOTWV
MvAun  high
.k
1-4 i+ o
1-8 3
1-12 s |
1-16 e
1-20 s |
1-24 i
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi $a0,5%zero,3

low

12




YriootnpLén StadLkaoLwy 0TO UALKO TWV

EkteAEON:

Eotw ot kaAovpe fact (3) kat
TMEPLUEVOUE VA Hoc ETMLOTPEPEL TO
QITOTEAECUO OTOV Katayxwpntn $vO0

fact:
addi Ssp,Ssp,—8

sw Sra,4(5sp) #%1208. emiocipo@nicg

sw $a0,0(5sp) #o6pLopa n
s1t31 5t0,5a0,1

beq $t0, $zero, L1+ P
addi Sv0,5zero,l

addi Ssp, 5sp, 8

i Sra
L1 :

addi 5a0,5%a0,-1

jal fact
d:lw $Sa0,0(Ssp)

lw Sra,4(5sp)

addi Ssp, S$sp, 8
mul 5v0,5%a0,S$v0

jr Sra

cslab@ntua 2010-2011

PC:

Sti g e
Sra:

Swvi):

Sal:
St

SSp —m

r
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 8
1-8 3
1-12 s |
1-16 2
1-20 s |
1-24 i
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi $5a0, $zero,3

low

12




YriootnpEn StadLlkaocLwyv 0To UALKO TWV

ExteAeon:

Eotw ot kadovpe fact (3) kot
TIEPLUEVOULLE VOl LOC ETILOTPEYPEL TO
QIOTEAECHA OTOV KaTaxwpntn SvO

fact:

addi Ssp, 5sp,—8

sw Sra,4(5sp) #851e00. emiLoTpoPnc
sw 5a0,0(5sp) #opLopa n

SLEE S50 5801

beqg 5$t0,5zero, Il

addi 5v0, 5zero,1

addi S$sp, 5sp, 8
jr Sra | F B PA. PC
L1:
addi $a0,%a0,—-1«—FC Ssp: 1-24
jal fact
d:1lw $a0, 0 ($sp) sra: d
lw Sra,4($sp) 5v0 -
addi S$sp, S5sp,8
mul 5Sv0, %$a0,S5v0 Sa0: 1
x Jra St0: O

cslab@ntua 2010-2011

Ssp —»

r
UTTOAOVYLOTWV
MvAun  high
1
1-4 m+ 8
1-8 3
1-12 s |
1-16 2
1-20 s |
1-24 1
1-28
1-32
1-3¢&
1-40
m+8
m+ 4 jal fact
m addi a0, $zero,3

low
12




YriootnpeEn StadLlkaocLwyv oTo UALKO TWV

EkteEAeon:

Eotw otL kahovpe fact (3) kat
TIEPLUEVOUE VO LOC ETILOTPEYEL TO
QMOTEAECLA OTOV KaTaxwpntn SvO

Fact:

addi S5sp, Ssp,—8

sw Sra,4(5sp) #81e08. emiLoTpoPncC
sw $al,0(5sp) #opLopx n

siEtl SE0,.5a80,1

beq 5t0, Szero, Ll

addi 5v0,S5zero,l1

addi 5sp, 5sp, 8
1t Sra P B BC
L1:
addi $a0,%a0,—-1«—FC Ssp: 1-24
jal fact
d:1w $a0,0 (Ssp) sra: d
lw Sra, 4 (5sp) 5v0 -
addi S$sp, 5sp,8
mul Sv0,5%a0,Sv0 Sal: O
L Ree $t0: 0

cslab@ntua 2010-2011

Ssp —»

r
UTTOAOYLOTWV
MvAun  high
.k
1-4 i+ o
1-8 3
1-12 s |
1-16 e
1-20 s |
1-24 i
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi $a0,5%zero,3

low

12




YriootnpEn StadLlkaoLwyv oTto UALKO TWV

EkteAEON:

Eotw otL kahovpe fact (3) kat
TMEPLUEVOUE VA [ac eMLOTPEPEL TO
QUITOTEAECUO OTOV Kataxwpntn $vo

fact:

addi S$sp,5sp,—8

sw Sra,4(5sp) #61200. emiorpogic
sw $a0,0(S$sp) #opLopa n

s1t1 5t0,5a0,1

beg 5t0,5zero, L1

addi 5v0, S5zero, 1

addi Ssp, Ssp, 8

jr Sra Pl Eae B
L1 :
addi Sa0,S$a0,-1 $sp: 1-24
jal fact<+— FC
d:1w $a0,0($sp) »ra: d
lw Sra, 4 (5sp) Sv0:
addi 5sp,5sp,8
mul $v0,S$a0, Sv0 $Sal: 0
Jr Srd $t0: O

cslab@ntua 2010-2011

UTTOAOYLOTWV

MvAun  high

1-4

rm+ 5

1-8

1-12

1-16

120

el I I 0 T R

Ssp —»

1-24

1-28

1—32

=7k

140

m+8

m+4

jal fact

addi $a0, $zero,3

low
12




Yriootnplén SLtadLlkaoLwyv 0To UALKO TWV

ExteEAeon:

Eotw oTL KahoUpe fact (3) Kat
TMEPLUEVOULE Va pac emLoTpeeL To
QIOTEAECUA OTOV Katayxwpntn $vo

fact:
addi S$sp, $sp, -8

sw Sra,d4(Ssp) #dLe06.
sw 5a0,0(Ssp) #o6pLopa n

=11 5£0,.5a0,1
beqg 5t0,5zero, Ll
addi 5wv0,$%$zero,1
addi Ssp, $sp, 8
jr Sra

Ll:

addi Sat, 5$a0,-1
jal fact<+— FC
d:1lw $a0,0($sp)

lw Sra,d4(5sp)
addi S$sp, $sp, 8
mul Sv0,Sa0, Sv0

J¥ Sra

cslab@ntua 2010-2011

FILOTPOPNC

PC:

Ssp:
Sra:

SvO0:

5a0:
SED:

Ssp —»

r
UTTOAOVYLOTWV
MvAun  high
1
1-4 I+ o
1-8 3
1-12 s
1-1¢& e
1-20 s |
1-24 i3
1-28
1-32
1-36
1-40
m+8
m+ 4 jal fact
m addi $a0, %zero,3

low
12




YriootnpEn SLtadLlkaoLwy 0To UALKO TWV

ExteAeon:

Eotw otL kahovpe fact (3) Kal
TIEPLUEVOULE VO OC ETILOTPEYPEL TO
QMOTEAECNA OTOV KaTaywpntn SvO

fact:

addi 5sp, $sp,—8 +— PC

sw Sra,4(Ssp) #d5Le068. smiLoTpoPncC
sw 5a0,0($sp) #o6pLoua n

slti $t0,$a0,1

beq 5t0, 5zero, Ll

addi 5v0,S5zero,l

addi S5sp, $sp, 8
JE Sira PC: A PC
L1:
addi Sa0,$a0,-1 Ssp: 1-24
jJjal fact
d:1w $a0,0 (Ssp) »ra: d
lw 5ra, 4 (Ssp) 5v0:
addi Ssp, S$sp, 8
mul Sv0, 5a0,Sv0 sal: O
4 gra $t0: 0

cslab@ntua 2010-2011

Ssp —»

I
UTTOAOYLOTWV
MvAun  high
1
1-4 I+ O
1-8 3
1-12 el
1-16 <
1-20 S|
1-24 Al
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi %$a0,5%zero,3

low

12




Yriootnpen SLadLkaoLwy 0TO UALKO TWV

EkteAeon:

Eotw ot kahovpe fact (3) kat
TMEPLUEVOULE Va pac eMLOTpEPEL TO
QIMOTEAECUA OTOV Katayxwpntn $vO0

FTact:

addi Ssp, $sp,—-8 +—EFEC
sw Sra,d (Ssp) #&.1e06.
sw 5a0,0($sp) #opLoua n

=1ti. 5£0,.5a0.13
beqg $t0, $zero, Ll
addi $v0,S5zero,1
addi S$sp, S$sp, 8
¥ Sra

Bl :

addi $a0, $a0, -1
Jjal fact

d:lw $a0,0($sp)

lw Sra,4($sp)
addi Ssp, $sp, 8
mul 5v0, 5a0, Sv0

jr S5ra

cslab@ntua 2010-2011

EMLOTPOPAC

PC:

Ssp:
Sta:

Sl

Sal:
St:

SsSp —»

I
UTTOAOYLOTWV
MvAun  high
1
1-4 i+ o
1-8 i
1-12 l
1-16 2
1-20 s
1-24 L
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi $a0,%zero,3

low
12




YriootnpLén SLadLkaoLwy 0TO UALKO TWV

EkteAEoON:

Eotw ot kaAovpe fact (3) kat
TMEPLUEVOUE VA [ac EMLOTPEPEL TO
QIOTEAECUO OTOV Katayxwpntn $vO0

fact:
addi S$sp,S5sp,—8

sw Sra,4(5sp) #81800. enmiLoTpoPriCc «— EC

sw $a0,0(5sp) #o6pLopa n
s1t31 5$t0,5a0,1
beq $t0, $zero, Ll
addi Sv0,S5zero,l
addi Ssp, 5sp, 8
qr Sra
L1:

addi 5a0,5a0,-1
jal fact
d:lw %a0,0(Ssp)

lw Sra,4(5sp)
addi Ssp,Ssp, 8
mul 5v0,5%a0,5v0

jr Sra

celabi@ntua 2010-2011

PC:

55hs
Sra:

Swvi):

Sal:
SED:

SsSp —»

r
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 8
1-8 3
1-12 s |
1-16 2
1-20 s |
1-24 i
1-28
1-32
1-36
1-40
m+8
m+4 jal fact
m addi $a0, $zero,3

low

12




Yriootnptén StadkooLwy 0To UALKO TWV

ExteAeon:

Eotw otL kahovpe fact (3) kat
TEPLUEVOUE Vol pac emlotpePel To
QIOTEAECU OTOV Katayxwpntn $vO

fact:
addi Ssp, $sp,—8

sw Sra,4(Ssp) #518006. emiLoTpoPphc «— PBC

sw 5a0,0($sp) #o6pLopa n
s1ti St0,5a0,1
beq 5t0, $zero,Ll
addi 5v0,5%zero, 1
addi Ssp, S$Ssp, 8
Jjr 5ra
L1 :

addi 5a0,5a0,-1
Jjal fact
d:1lw $a0,0($sp)

lw Sra,4(Ssp)
addi Ssp, 5sp, 8
mul 5v0,5a0,Sv0

T Sra

celabimntua 2010-2011

PC:

Ssp:
S¥Fa:

SvO:

Sal:
SED;

Ssp —»

r
UTTOAOVLOTWV
MvAun  high
1
1-4 m+ o
1-8 &
1-12 l
1-16 =
1-20 s
1-24 ik
1-28 s |
1-32
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low
12




YriootnpEn StadLlkaocLwyv oTto UALKO TWV

EkteAEON:

Eotw otL kahovpe fact (3) kat
TMEPLUEVOUE Va pac eMLOTPEPEL TO
QUITOTEAECUO OTOV Kataxwpntn $vo

fact:
addi S$sp,5sp,—8
sw Sra,4(5sp) #5.200.

sw 5a0,0(5sp) #opLopa n +«— BC

s1t1 5t0,5a0,1
beg 5t0,5zero, L1
addi 5v0, S5zero, 1
addi Ssp, Ssp, 8
1E Sra
L1:

addi %a0, 5a0,-1
jal fact
d:1w $a0,0(5sp)

lw Sra,4($sp)
addi S$sp, S$s5p, 8
mul 5v0,5%5a0,S5v0

jr Sra

cslab@ntua 2010-2011

FMLOTROPNC

PC:

Ssp:
Sra:

SvO:

Sal0:
2w

UTTOAOYLOTWV

MvAun  high

1-4

rm+ 5

1-8

1-12

1-16

120

1-24

1-28

g I Sl o S S s (R

SSp —

1—32

=7k

L=l

m+8

m+4

jal fact

addi 5a0, $zero,3

low
12




YriootnpLén SLadikooLwy 0TO UALKO TWV

EkteAEoN:

Eotw ott kaAovpe fact (3) kat
TMEPLUEVOUE VA [ac eEMLOTPEPEL TO
QITOTEAEOUO OTOV Katayxwpntn $vO0

fact:
addi S$sp,5sp,—8
sw Sra,d4(Ssp) #351206.

sw $a0,0(5sp) #opLopa n+—EC

s1ti 5t0,.5a0.1
beqg 5t0,%zero, Ll
addi 5Sv0,Szero, 1l
addi S$sp, 3sp, 8
jr Sra
L1 :

addi 5a0, 5a0,-1
jal fact
d:lw $a0,0(Ssp)

lw Sra,4($sp)
addi Ssp, S$sp, 8
mul 5v0,5%5a0,5v0

T Sra

cslab@ntua 2010-2011

ENLOTROPNC

PC:

S55ps
Sra:

Sarl)l=

Sal:
Stz

SSp —»

r
UTTOAOVYLOTWV
MvAun  high
1
1-4 m+ 5
1-8 3
1-12 s |
1-16 2
1-20 s |
1-24 i
1-28 s |
1-32 ]
1-36
1-40
m+8
m+4 jal fact
m addi $a0, $zero,3

low
12




YriootnpLén SLadkooLwy 0TO UALKO TWV

EkteAeon:

Eotw ot kahovpe fact (3) kat
TMEPLUEVOULE VA ac eMLOTPEPEL TO
QIMOTEAECUO OTOV Kataxwpntn $vo0

fact:
addi Ssp, 5$sp,—8

sw Sra,4(5sp) #3.200. rmiorpogplc

sw $a0,0(5sp) #6pLopa n
slii St0,.5a0,1 4 —FEC
beqg $t0,$zero, Ll
addi Sv0,5zero,l
addi Ssp, Ssp, 8
jr Sra

L] :
addi $a0, $a0, -1
Jal fact

1:1w $Sa0,0(Ssp)
lw Sra,4($sp)
addi Ssp, 5$sp, 8
mul 5v0, 5a0, 5v0

jr ‘Sra

celabi@mntua 2010-2011

PC:

Ssp:
Stya:

Swl:

Sal:
S€E0 3

SSp —m

r
UTTOAOYLOTWV
MvAaun  high
3
1-4 m+ e
1-8 2
1-12 ol
1-16 2
1-20 il
1-24 1
1-28 o
1-32 [
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, %zero,3

low
12




YriootnpEn StadLlkaoLwyv 0To UALKO TWV UTIOAOYLOTWV

EKTEAEON: MVALN high
Eotw oTL Kahovupe fact (3) Kal
TMEPLUEVOULE Va pac emoTpePeL To =
QUITOTEAECUO OTOV Kataxwpntn $vO i:: m;B
fact: 1=12 d
addi S$sp, S$Ssp, -8 1-16 2
sw Sra,4(Ssp) #d.s060. emioTIpo@nc i_iz i
sw $a0,0($sp) #bpLopa n
s1ti $t0,$a0,1+— BC Ssp — o i:i 3
beqg 5t0, 5zero, L]l 1-26
addi $v0, S$zero,1 1-40
addi S$sp, 5sp, 8
jr Sra PC: PpA. PC
! ) 3
addi $a0,$%a0,-1 Ssp: 1-32
jal fact
d:1w %a0,0(S$Ssp) vra: d m+8
lw Sra, 4 (5sp) SvO0: il _jal fact
st Bay S b m addi $a0, %zero,3
mul $v0,$a0, S$v0 5a0: 0
jr Sra Segz: 1 low
12

cslab@ntua 2010-2011



YriootnpLén StadLkaoLwy 0TO UALKO TWV

EkteAEON:

Eotw ot kaAovpe fact (3) kat
TMEPLUEVOUE VA Hoc ETMLOTPEPEL TO
QITOTEAECUO OTOV Katayxwpntn $vO0

fact:
addi Ssp,Ssp,—8

sw Sra,4(5sp) #%1208. emiocipo@nicg

sw $a0,0(5sp) #o6pLopa n
s1t31 5t0,5a0,1

beq $t0, $zero, L1+ P
addi Sv0,5zero,l

addi Ssp, 5sp, 8

i Sra
L1 :

addi 5a0,5%a0,-1

jal fact
d:lw $Sa0,0(Ssp)

lw Sra,4(5sp)

addi Ssp, S$sp, 8
mul 5v0,5%a0,S$v0

jr Sra

cslab@ntua 2010-2011

PC:

Sti g e
Sra:

Swvi):

Sal:
St

UTTOAOYLOTWV

MvAun  high

1-4

rm+ 8

1-8

L1

S g B

=21

124

=25

SsSp —»

L s

s ) B e [ o el

1-36

1-40

m+8

m+4

jal fact

addi $5a0, $zero,3

low

12




Yrtootnpen StadLlkaoLwy 0To UALKO TWV

ExteAeon:

Eotw ot kahovpe fact (3) kat
TIEPLUEVOULLE VOl LOC ETILOTPEYPEL TO
QIOTEAECLA OTOV KaTaxwpntn SvO

fact:

addi S$sp,5sp,—8

sw Sra,4(5sp) #81e00. emiLoTpoPnC
sw 5a0,0(5sp) #o6pLopax n

s1lEx: 5t0,.5a0.1

beq 5t0, $zero, Ll

addi $v0,S5zero, 14— FC

addi S5sp, 5sp, 8
jr Sra | 2 Bk PA. PC
L1:
addi $a0,%a0,-1 Ssp: 1-32
jal fact
d:1w $a0,0($sp) sra: d
lw Sra, 4 (Ssp) Sv0 -
addi Ssp, 5sp, 8
mal $vO0,S$a0, $v0 Sal: O
1% PR $t0: 1

cslab@ntua 2010-2011

Ssp —»

I
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 5
1-8 3
1-12 s |
1-16 2
1-20 s |
1-24 1
1-28 s |
1-32 0
1-3¢
1-40
m+8
m+4 jal fact
m addi $a0, $zero,3

low
12




YriootnpEn StadLlkaoLwy 0To UALKO TWV

EkteEAeon:

Eotw otL kahovpe fact (3) kat
TIEPLUEVOULE VO O ETILOTPEYPEL TO
QIOTEAECLLA OTOV KaTaxwpntn SvO

fact:

addi S5sp, Ssp,—8

sw Sra,4(5sp) #8108, emiLoTpoPnC
sw $al,0(5sp) #opLopx n

sltl $€0,.5a0,1

beq 5t0, Szero, Ll

addi 5v0,5zero,l+—FC

addi $sp, S5sp, 8
1r Sra P e B BC
L1l:
addi $a0,%a0,-1 Ssp: 1-32
jal fact
d:1w $a0,0 (Ssp) sra: d
lw Sra, 4 (5sp) Sv0: 1
addi S$sp, 5sp,8
mul Sv0,$a0, $v0 Sal: 0
g $t0: 1

celabimntuaz 2010-2011

Ssp —»

r
UTTOAOYLOTWYV
MvAun  high
.k
1-4 i+ o
1-8 3
1-12 s |
1-16 e
1-20 s |
1-24 i
1-28 s |
1-32 0
1-36
1-40
m+8
m+4 jal fact
m addi $a0,5%zero,3

low

12




Yriootnpén StadLlkaocLwyv oTo UALKO TWV

EkteAeon:

Eotw otL kaAovUpe fact (3) Kat
TMEPLUEVOUE Va pac emLoTpePeL To
QUITOTEAECUO OTOV Katayxwpntn $vo0

fact:
addi S$sp,5sp,—8

sw Sra,4(Ssp) #5.2006.
sw $a0,0(S$Ssp) #6pLopa n

st 5t0,5a0,.1
beg 5t0,5zero, Ll
addi 5v0, Szero, 1
addi Ssp, 5sp, 84+ — FC
ir Sra
L1:

addi %a0, 5a0,-1
jal fact
d:1w $a0,0(5sp)

lw Sra,4($sp)
addi S$sp,5$s5p, 8
mul S5v0,5a0,S5v0

JE Sta

cslab@ntua 2010-2011

EMLOTPOPNC

PC:

Ssp:
Sra:

Swvi:

Sa0:
St

SSp —

]
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 8
1-8 3
1-12 e |
1-1¢& =
1-20 s |
1-24 1
1-28 |
1-32 ]
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low
12




YriootnpEn StadLlkaoLwyv oTo UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) Kat
TMEPLUEVOUE VA pac eMLOTPEPEL TO
QUITOTEAECUO OTOV Kataxwpntn $vo

fact:
addi S$sp,S5sp,—8

sw Sra,4(Ssp) #35.2006.
sw $a0,0(S$sp) #6pLopa n

sltx 5t0,5a0_.1
beg 5t0,5zero, Ll
addi 5v0, S5zero, 1
addi Ssp, S5sp,84+— FC
jr Sra
L1:

addi %a0, 5a0,-1
jal fact
d:lw 5a0,0(5sp)

lw Sra,4($sp)
addi S$sp,S$sp, 8
mul Sv0,5$a0,Sv0

1E Sta

cslab@ntua 2010-2011

ENMLOTPOPNC

| 3 B

Ssp:
Sra:

SvO:

Sa0:
St

Ssp —»

]
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 8
1-8 3
1-12 e |
1-1¢& =
1-20 s |
1-24 1
1-28 |
1-32 ]
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low
12




YriootnpEn StadLlkaoLwyv oTo UALKO TWV

EkteAEoOn:

Eotw otL kahovpe fact (3) kat
TEPLUEVOUE Va pac eMLOTpePEL TO
QUITOTEAECUO OTOV Kataxwpntn $vo

fact:
addi S$sp,5sp,—8

sw Sra,4(5sp) #61208. emiorpognic

sw $5a0,0(S$sp) #6pLopa n
slt: 5t0,5a0_.1

beg 5t0,5zero, Ll

addi 5v0, 5zero, 1

addi Ssp, Ssp, 8

jr Sra «— PC

| % B
addi %a0, 5a0,-1
jal Facet

d:1w $a0,0(5sp)
lw Sra, 4 (5sp)
addi S$sp, S$sp, 8
mul Sv0,5%5a0,S5v0

1E Sra

cslab@ntua 2010-2011

PC:

Ssp:
Sra:

SvO:

Sa0:
S0

UTTOAOYLOTWV

MvAun  high

1-4

m+ 5

1-8

3 et s

1-=16

1210

Ssp —»

1-24

1-28

1—32

e ) [ B ol W S (e Pl

126

140

m+8

m+4

jal fact

addi 5a0, $zero,3

low
12




YriootnpLén SLadkooLwy 0TO UALKO TWV UTTOAOYLOTWV

EkteAeon: MvALN high
Eotw otL kahovpe fact (3) Kal
TMEPLUEVOUE Va [oc EMLOTPEPEL TO A
QIOTEAECUO OTOV Katayxwpentn $vO0 i:: m;B
FacE: s d
addi S$sp,S5sp,—8 1-16 =
sw Sra,4(5sp) #61.208. emiocrpogic 1-20 d
sw $a0,0(5sp) #o6pLopa n PR i_i: i
s1E1 S5t0,.5a0,.1 e D
beqg 5t0, $zero, Ll 1-36
addi Sv0,$5zero, 1l 1-40
addi S$sp, 5sp, 8
jr Sra PE [l EBECE
L1: W
addi $a0,%a0,-1 $sp: 1-24
Jjal fact
d:lw $a0,0(Ssp)e— BC »ra: d m+8
1w Sra, 4 (Ssp) $v{:}: 1 m+4 .jal fact
ST S8 8N m addi 5a0, $zero,3
mul $v0, $a0, $v0 sab: D
jr Sra Shs L low
12

cslab@ntua 2010-2011



YriootnpLén SLadLkooLwy 0TO UALKO TWV UTTOAOYLOTWV

EKTEAEON: MVALN high
Eotw ot kahovpe fact (3) kau
TIEPLULEVOULE VOl LOC ETILOTPEYPEL TO L
QIOTEAECA OTOV Kataxwpntn SvO :: m;B
fact: b d
addi S$sp, Ssp,—8 1-16 &
sw Sra,4(5sp) #d.e06. eniLoTpo@ng 1-20 d
sw 5a0,0(5sp) #6pLopa n *5E ~— i_j: i
siti 5t0,5a0,1 1-32 7
beqg $t0;5zero, L1 1-36
addi Sv0,5zero,l 1-40
addi Ssp, Ssp, 8
jr Sra BPC: P, BE
I.1 : A
addi $a0,$a0,-1 Ssp: 1-24
jJal fact
d:1w $a0,0 (Ssp)e— PC vra: d m+8
lw Sra,4(5sp) Sv0: 1 m+4 .jal fact
Sl SEp, 556, B m addi 5a0, 5zero,3
mual 5v0,5%a0,5v0 $al0: 1
jr Sra St0: 1 low
12
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YriootnpLén SLadLkooLwyY 0TO UALKO TWV UTTOAOYLOTWV

EkteAeon: MVALN high
Eotw otL kahovpe fact (3) kal
TMEPLUEVOULE VA ac eMLOTpEPEL TO T
QIOTEAECUO OTOV Kataxwpntn $vo i:; m;B
fact: =15 d
addi S$sp,S5sp,—8 1-16 7
sw Sra,4(5sp) #3.2008. FmioTpogplc 1-20 d
sw $a0,0(5sp) #6pLopa n TR N i_i: i
1ty St Saf, 1 1-32 0
beqg 5t0, $zero, L1 1=36
addi 5v0,5zero,l 1-40
addi Ssp, Ssp, 8
jr Sra Pl: PpAs BG
| P2 B B
addi $a0,S%a0,-1 $sp: 1-24
Jal fact
d:1w $a0, 0 (S$sp) sra: d m+8
e et Sv0: 1 mf addij:j[]f:z;rﬂ 3
addi Ssp,5sp,8 ’ .
mal 5v0,5a0,5v0 $Sal: 1
T ta SEe: 1 low
12

cslab@ntua 2010-2011



YriootnpLén SLadLkooLwy 0TO UALKO TWV

EkteAeEoN:

Eotw ot kahovpe fact (3) kau
TIEPLLEVOULE VOl LLOC ETILOTPEYPEL TO
QITOTEAECA OTOV Kataxwpntn SvO

Tac:
addi S$sp, Ssp,—8

sw Sra,4(5sp) #d.e068. emiLoTpoPnc

sw 5a0,0(5sp) #6pLopa n
s1ti 5t0,5a0,1

beq 5t0, 5zero, Ll
addi 5Sv0,5zero,l
addi Ssp, Ssp, 8

Jjr Sra

L1:

addi $a0, $al0, -1
jJal fact

d:1lw $a0,0($sp)

lw Sra,d(Ssp)+— FC
addi S$Ssp, Ssp, 8

mul 5v0,5a0,5v0

Jjr 5ra

cslab@ntua 2010-2011

P

Ssp:
Sra:

Saes

Sal0:
Stz

SSp —»

]
UTTOAOYLOTWV
MvAaun  high
1
1-4 m+ 8
1-8 iF
1-12 il
1-16 2
1-20 ol
1-24 1.
1-28 o
1-32 O
1-3¢
1-40
m+8
m+4 jal fact
m addi 5a0, 5zero,3

low
12




YriootnpLén SLadLkooLwy 0TO UALKO TWV

EkteAEON:

Eotw otL kahovpe fact (3) kal
TMEPLUEVOULE VA Lac eMLOTpEPEL TO
QIOTEAECUO OTOV Kataxwpntn $vo

fact:
addi S$sp,S5sp,—8

sw Sra,4(5sp) #3.208. FmioTpogplc

sw $a0,0(5sp) #6pLopa n
81t3 50,530, 1

beqg 5t0,5zero, L1
addi 5v0,5zero,l
addi Ssp, Ssp, 8

JE Sra

L1:

addi $a0,$%a0,-1

Jal fact

d:lw $a0,0(Ssp)

lw Sra,4($sp)

addil 5sp,Ssp, 84— FC
mal 5v0, 5a0, 5v0

Jjr Sra

cslab@ntua 2010-2011

PC:

Ssp:
SYa:

Swvi:

Sal0:
4 e

UTTOAOYLOTWV

MvAaun  high

1-4

m+ 8

1-8

1-12

i g B 7

1:=221)

S o m—

1-24

148

=50

) 0O O S I S A (R I L

1-36

140

m+8

m+4

jal fact

addi 5a0, $zero,3

low
12




YriootnpLén SLadLkooLwy 0TO UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) kal
TMEPLUEVOULE VA pac eMLOTpEPEL TO
QITOTEAECUO OTOV Kataxwpntn $vo

fact:
addi Ssp,S5sp,—8

sw Sra,4(5sp) #3.2008. FmioTpog@nlc

sw $5a0,0(5sp) #6pLopa n
81ti 5¢0,5a0. 1

beqg 5t0,5zero, L1
addi 5v0,5zero,l
addi Ssp, Ssp, 8

JE Sra

L1:

addi $a0,5%a0,-1

Jal fact

d:lw $a0,0(Ssp)

lw Sra,4($sp)

addi Ssp, S$sp, 84— PC
mal 5v0,5a0,5v0

Jjr Sra

cslab@ntua 2010-2011

PC:

Ssp:
Sra:

Swvi:

Sal0:
4 i e

Ssp —»

I
UTTOAOYLOTWV
MvAaun  high
1
1-4 m+a
1-8 i
1-12 ol
1-16 2
1-20 ol
1-24 1
1-28 o
1-32 1
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low
12




Yrtootnpen StadLlkaoLwy 0To UALKO TWV UTIOAOYLOTWV

EktéAeon: MVALN high
Eotw otL kahovpe fact (3) Kal
TMEPLUEVOUE VL LaC EMLOTPEPEL TO =
QUITOTEAECUO OTOV Katayxwpntn $vo i:; m;B
fact: 1=12 d
addi $sp, $sp, -8 S3p — 1-16 2
sw Sra,4(Ssp) #5.808. smiotpoPnc 1-20 d
sw 5a0,0(Ssp) #oépLopa n i_z: i
=1t1 5t0,%5a0.1 1-32 0
beqg SL0, Szero, T e
addi 5$v0,S$zero,1l 1-40
addi S$sp, $sp,8
jr Sra | Bl ol BA. PE
b % 2o h
addi $a0,$a0,-1 Ssp: 1-16
jal fact
d:1lw $a0,0($sp) sra: d m+ 8
1w Sra, 4 ($sp) $v0 .1 m+4 .jal fact
addi Ssp. Ssp: m addi $a0, $zero,3
mul $v0,S$a0,Sv0o*t— FC SalO: 1
T NTd $t0: 1 i
12
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YriootnpLén SLadikaoLwy 0To UALKO TWV

EkteAeon:

Eotw ot kahovpe fact (3) kol
TIEPLUEVOUE VL O EMLOTPEPEL TO
QITOTEAECUA OTOV Katoyxwpntn $vo

fact:
addi S$sp,S$sp,—8

sw Sra,4(Ssp) #d.206. enmioIpoghc

sw 5a0,0($sp) #opLopa n
=1ti 5t0,5a0,1

beqg $t0, $zero,Ll
addi 5Sv0,5zero,l
addi S5sp, Ssp, 8

I Sra

L1:

addi %a0, 5a0,-1

jal fact

d:1lw $a0,0(S$sp)

lw Sra,4($sp)

addi Ssp, Ssp, 8

mul 5$v0,$a0,svo+t— FC

Jr Sra

cslab@ntua 2010-2011

| 24 e

Ssp:
AL

Sv0:

Sal:
%0 -

UTTOAOYLOTWV

MvAun  high

1-4

m+ 8

1=8

1-12

S5p —»

1-16

1-20

1-24

1-28

1—32

o 0 T (T TR O I o T O T

1=36

1-40

m+8

m+4

jal fact

addi $a0, %zero,3

low
12




Yriootnpteén SLadLkaoLwy 0TO UALKO TWV

EkteAEON:

Eotw otL kahovpe fact (3) kal
TEPLUEVOULLE VO [LaC ETILOTPEYPEL TO
QIMOTEAECUO OTOV Kataywpentn $vO

fact:
addi S$sp,S$sp,—8

sw Sra,4(Ssp) #d.206. smiLoIpo@nc

sw 5a0,0($sp) #opLoua n
=1ti 5t0,%a0,1
beq $5t0, $zero, L1
addi S$Sv0,S$zero,1
addi S$sp, Ssp, 8
jr 5ra

| Y

addi $a0, 5a0,-1
jal fackt

1w $a0,0($sp)

lw Sra,4(Ssp)
addi S$sp, S5sp, 8
mal S5vQ, 5a0, 5v0
jr Sra<+— PC

e i g i
cslab@ntua 2010-2011

PiCx

551
T g: foe

2% v g B

Sal:
SE0D -

Ssp —»

I
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ o
1-B =
1-12 s
1-16 2
1-20 s
1-24 i
1-28 s |
1-32 D
1-3¢
1-40
m+E
m+4 jal fact
m addi $a0,%zero,3

low




YriootnpLén SLadLkooLwy 0TO UALKO TWV

EkteAeon:

Eotw ot kahovpe fact (3) kau
TIEPLULEVOULE VOl LLOC ETILOTPEYEL TO
QIOTEAECNA OTOV Katayxwpntn SvO

Tack:
addi Ssp,5sp,—8

sw Sra,4(5sp) #d.e068. emiLoTpoPnc

sw $a0,0(5sp) #6pLopa n
s1t3d S5t0,.5a0.,3

beq 5t0, $zero, Ll
addi Sv0,Szero, 1
addi S$sp, 5sp, 8

Jr SEa

L1 :

addi $a0,$a0,-1
Jal fact

d:lw $a0,0($sp)e— FC
lw Sra, 4 (5$sp)

addi S$Ssp, Ssp, 8

mal 5$v0,5a0,5v0

Jjr 5ra

cslab@ntua 2010-2011

PL:

Ssp:
Sra:

S s

Sal0:
S5t0:

Ssp —»

]
UTTOAOYLOTWV
MvAaun  high
1
1-4 m+ 8
1-8 5
1-12 il
1-16 2
1-20 ol
1-24 1
1-28 o
1-32 0
1-3¢
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low
12




Yriootnpén SLadikaoLwy 0To UALKO TWV UTTOAOYLOTWV

cslab@ntua 2010-2011

EkteAeon: MVALN high
Eotw ot kahovpe fact (3) kol
TIEPLUEVOUE VOl LaC EMLOTPEPEL TO L
QITOTEAECUA OTOV Katayxwpntn $vo i:; m;B

fack: 1=-12 d

addi S$sp, Ssp, -8 Ssp —» 1-16 2

sw Sra,4(Ssp) #d.206. enmioIpogfc 1-20 d

sw 5a0,0($sp) #opLopa n i_i: i

slti S$t0,S$a0,1 1-32 0

beq 5t0, 5zero,Ll 1-36

addi 5v0,5zero,l 1-40

addi 5sp, Ssp, 8

jr Sra PC: pBis PE

i Pl s

addi $a0,%a0,-1 $sp: 1-16

jal fact

1w $a0, 0 (Ssp)e— BC Sra: d m+8

lw $ra,4($sp) Sv0: 1 B .jal fack
sads. S S5y m addi $a0, %zero,3
mul 5v0, 5a0,5v0 $al: 2

Jjr Sra 22 515 ol low

12




YriootnpLén SLadLKooLwY 0TO UALKO TWV UTTOAOYLOTWV

EKTtEAEDN: MVALN high
Eotw ot kahovpe fact (3) kau
TIEPLLEVOULE VOl LLOC ETILOTPEYPEL TO L
QITOTEAECA OTOV Kataxwpntn SvO i:: m;B
fact: e d
addi S$sp, Ssp,—8 Ssp —» 1-16 &
sw Sra,d4(5sp) #d.Le06. eniLorpoPng 1-20 d
sw 5a0,0(5sp) #6pLopa n i_j: i
slti St0,5a0,1 1-32 0
beqg: 5t0; 5zero, Ll 11—
addi 5Sv0,5zero,l 1-40
addi Ssp, Ssp, 8
jr Sra PE: B, BE
I.] : A
addi $a0,$a0,-1 Ssp: 1-16
jJal fact
d:1w $a0, 0 (Ssp) sra: d m+8
e e ALEaye 0 SvO: 1 m: aciciij:iﬂf:zzm 3
addi S$Ssp, Ssp, 8 - -
mul 5v0,5a0,5v0 Sal: 2
ix: B 860z 1 low
12
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YriootnpEn SL1atdLkaoLwy 0TO UALKO TWV UTTOAOYLOTWV

EktEAeon: MVALN high
Eotw otL kahovupe fact (3) Kal
TEPLUEVOUE Va pac emoTpeEeL To =
QIOTEAECUO OTOV Kataxwpntn $vo i:; m;B
Tack: 112 A
addi $sp, $sp, -8 S3p — 1-16 2
sw Sra,4(5sp) #d5.e068. emiLotpopnc 1-20 d
sw Sa0,0(Ssp) #opLopa n i_i; i
s1ti 5t0,5a0,1 1-32 0
beqg 5t0,5zero, Ll 1-3E
addi 5v0,S$zero,l 1-40
addi Ssp,5s5p,8
Jjr Sra PC: FA. PC
1 P
addi 5a0,Sa0,-1 $sp: 1-16
jal fact
d:1w $a0, 0 (Ssp) wra: d m+8
i g e M Sv0: 1 m: addij:iﬂf::;rn 3
addi $sp, $sp, 8 ’ ’
mul Sv0,S5a0, Sv0 Sal0: Z
Jjr jra SEDE 1 low
12
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YriootnpLén SLadLkooLwy 0TO UALKO TWV

EkteAEoON:

Eotw otL kahovpe fact (3) kal
TMEPLUEVOULE VA pac eMLOTpEPEL TO
QITOTEAECUO OTOV Kataxwpntn $vo

fact:
addi S$sp, S$sp,—8

sw Sra,4(5sp) #3.208. FmioTpog@lc

sw $5a0,0(5sp) #6pLopa n
51ti 5t0,5a0.1

beqg $5t0,5zero, L1
addi 5v0,5zero,l
addi Ssp, Ssp, 8

JE Sra

L1:

addi $a0,5%a0,-1

Jal fact

d:lw $a0,0(Ssp)

lw Sra,4($sp)

addi Ssp, S$sp, 84— FPC
mal 5v0,5a0,5v0

jr Sra

cslab@ntua 2010-2011

PC:

Ssp:
2% s

Swvi:

Sal0:
4 e

Ssp —»

I
UTTOAOVYLOTWV
MvAaun  high
1
1-4 m+a
1-8 2
1-12 ol
1-16 2
1-20 ol
1-24 1
1-28 ol
1-32 D
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low
12




YriootnpLén SLadLkooLwy 0TO UALKO TWV

EkteAeon:

Eotw ot kahovpe fact (3) kau
TIEPLLEVOULE VOL LOC ETILOTPEYPEL TO
QIOTEAECHA OTOV Kataxwpntn SvO

Tach:
addi Ssp,5$sp,—8

sw Sra,4(5sp) #d.e06. emiLoTpoPnc

sw $a0,0(5sp) #6pLopa n
51t S5t0,.5a80,3

beq 5t0, $zero, Ll
addi Sv0,Szero, 1
addi S$sp, Ssp, 8

Jr Sra
L1 :

addi $a0, $a0,-1

jJal fact
d:1lw $a0,0($sp)

lw Sra, 4 (5$sp)

addi $sp, $sp, 84— FC
mual $v0,5a0,5v0

Jjr Sra

cslab@ntua 2010-2011

Ssp:
Sra:

Sar) s

Sal0:
St0:

[~

UTTOAOYLOTWV

MvAaun  high

1-4

m+ 3

Ssp —»

1-8

=10

I=1&

1-20

1-24

1-28

1-32

T I Sl 6 T (RSN S P P

1-36

1-40

m+8

m+4

jal fact

addi 5a0, $zero,3

low
12




YriootnpLén SLadLkaooLwyv 0TO UALKO TWV

EkteAeon:

Eotw ot kahovpe fact (3) kau
TIEPLULEVOULE VOl LOC ETILOTPEYPEL TO
QIOTEAECHA OTOV Katoaxwpntn SvO

fact:

addi Ssp, S$sp,—8

sw Sra,4(Ssp) #81800. emioTpogpnc
sw $a0,0(5sp) #6pLopa n

51t St 5a0.,3

beq 5t0, $zero, Ll

addi Sv0,Szero, 1

addi Ssp,S$sp, 8
jr Sra PC: pBA. BCE
L1 :
addi $a0,$a0,-1 S5sp: 1-8
jJal fact
d:1w $a0,0 ($sp) sra: d
lw 5ra, 4 (S$Ssp) Sv0o: 1
addi Ssp, S$sp, 8
mul $vO0,$a0,Svo+t—FC 5al0: 2
1T PLa St0: 1

cslab@ntua 2010-2011

Ssp —»

]
UTTOAOYLOTWV
MvAaun  high
i g
1-4 m+ 8
1-8 5
1-12 il
1-16 2
1-20 ol
1-24 1
1-28 o
1-32 0
1-3¢
1-40
m+8
m+ 4 jal fact
m addi 5a0, $zero,3

low
12




Yriootnpén SLadikaoLwy 0To UALKO TWV UTTOAOYLOTWV

EkteAeon: MVALN high
Eotw ot kaAovpe fact (3) kal
TIEPLUEVOUE VOl Lo EMLOTPEPEL TO L
QITOTEAECUA OTOV Katoyxwpntn $vo S5 5 i:; m;B
fack: 1-12 d
addi S$sp,Ssp,—8 1-16 2
sw Sra,4(Ssp) #d.206. emioIpogfc i_ig i
sw 5a0,0($sp) #opLopa n
slti S$t0,Sa0,1 i:iz 3
beq 5t0, 5zero,Ll 1-36
addi 5Sv0,5zero,l 1-40
addi 5sp, Ssp, 8
jr Sra PC: pias PE
Lz f
addi $a0,$%a0,-1 $sp: 1-8
jal fact
d:1lw $a0,0 ($sp) sra: d m+8
lw $ra,4($sp) Sv0: 2 i .jal fack
Ty m addi $a0, %zero,3
mul $v0,$a0,Sv0o+—FC sal: 2
jr sra St0: 1 low
12
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YriootnpLén SLadkaoLwy 0TO UALKO TwV

EkteAeon:

Eotw ot kaAovpe fact (3) ko
TIEPLULEVOULE VOL LLOC ETILOTPEYPEL TO
QIMOTEAECHA OTOV KaTaxwpentn Svo

Fack:
addi Ssp, Ssp,—8

sw Sra,4(Ssp) #85.e060. enmiLoTpoPnc

sw $a0,0($sp) #épiLoua n
s1EY 50,5801
beq 5t0,5zero, Ll
addi 5v0, $zero,1
addi Ssp, $sp, 8
Jjr Sra

L1:

addi 5%a0, 5$a0,-1
jal fact

d:lw $Sa0,0(Ssp)

lw Sra,4(S$sp)
addi Ssp, $sp, 8
mul S$v0,5ad,Sv0
jr Sra<+— EC
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58p:
Sra:

Sv0:

Sa:
Stz

[+

UTTOAOVYLOTWV

MvAun  high

1—4

m+ 8

Ssp —» 1-8

3 58

1-16

3 A i)

1-24

1 =28

L322

O | ] G| D] G ] L

1=36

1-40

m+8

m+4

jal fact

addi a0, %zero,3

low
12




YriootnpEn S1adLlkaoLwy 0To UALKO TWV

ExteEAeon:

Eotw otL kahovpe fact (3) Kat
TIEPLUEVOULE VO LOC ETILOTPEYEL TO
QIOTEAECLA OTOV KaTaxwpntn SvO

TacE:
addi S$sp, $sp,—8

sw Sra,4(5sp) #8.e060. emiLoTpoPnc

sw $al,0(5sp) #opLopx n
s1ltid 5t0,5a0,1

beq 5t0, Szero, Ll
addi 5v0,S$zero,1
addi S$sp,5s5p, 8

jr Sra
L1:

addi $a0,5a0,-1
jJjal fact
d:1lw $a0,0(S$Ssp)+s— EC
lw Sra,4($sp)

addi S$sp, $Ssp, 8
mal Sv0,5al,Sv0

jr Sra
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Ssp:
Sra:

Sz

Sal:
Stz

[~

Ssp —»

I
UTTOAOYLOTWV
MvAaun  high
1
1-4 m+ 8
1-8 3
1-12 d
1-16 2
1-20 o
1-24 il
1-28 ol
1-32 [
1-36
1-40
m+8
m+4 jal fact
m addi $a0,5zero,3

low
12




YriootnpEn SLadLkaoLwyY 0TO UALKO TWV

EkteEAeon:

Eotw otL kahovpe fact (3) Kat
TMEPLUEVOULE Va [ac emLoTpePEL TO
QIOTEAECUO OTOV Katayxwpntn $vo

Fack:
addi S$sp, S$Ssp, -8

sw Sra,4(5sp) #5.e068. emiLotpoPpnc

sw Sa0,0(5sp) #opLopa n
sl1ti 5t0,%5a0,1

beqg $5t0,S$zero,Ll
addi 5$v0,S$zero,1
addi S$sp,5$s5p,8

jr Sra
L1:

addi $a0,5a0,-1
jal fact
d:lw 5a0,0($sp)+— EC
lw Sra, 4 (5sp)

addi $sp, S$sp, 8
mul Sv0,Sa0, Sv0

jr Sra
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Saps
Sra:

Sv0:

Sa0:
2wl i

o)

Ssp —»

r
UTTOAOYLOTWV
MvAaun  high
1
1-4 m+ 5
1-8 3
1-12 ol
1-1¢& -
1-20 ol
1-24 1
1-28 ol
1-32 O
1-36
1-40
m+8
m+4 jal fact
m addi 5a0, $zero,3

low
12




Yriootnpen StadLkaoLlwy 0To UALKO TWV UTIOAOYLOTWV

EKTEAEON: MVAKN high
Eotw oOTL KahoUpe fact (3) Kat
TIEPLUEVOUE VoL Lac eEMLOTPEPEL TO :
QITOTEAECUO OTOV KaToyxwpntn $vo S i:: m;B
fact: 1-12 d
addi 5$sp, Ssp, -8 1-16 2
sw Sra,4(Ssp) #d.200. emioTpoghic i_ii i
sw $a0,0($sp) #opLopa n
slti St0,$a0,1 ijz Cnl
beqg 5t0, Szero, Ll 1-36
addi 5v0,S5zero,l1 1-40
addi Ssp, 5sp, 8
jr Sra PC: [PpBA. PC
Lt : 3
addi $Sa0,$a0,-1 $sp: 1-8
Jjal fact
d:1lw $a0, 0 (S$sp) sra: d m+8
1w $ra,4($sp)ye—FC Sv0: 2 i .jal LRG
AadL. S8p, S5 8 m addi $a0, $zero,3
mul 5v0,5a0,5v0 sal: 3
jr Sra oElE T low
12
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YrtootnpeEn SL1aedLlkaoLwy 0TO UALKO TWV UTTOAOYLOTWV

EkteAeon: MvAun high
Eotw ot kahovpe fact (3) kau
TIEPLUEVOULLE VO LOC ETILOTPEYEL TO 111 —
QITOTEAECLA OTOV KaTaxwpntn SvO Ssp — ol 128 .
fact: T=1 d
addi S5sp, $sp,—8 1-16 2
sw S$ra,4(5sp) #3.200. ermiorpogphic 1-20 d
SW ?aD,D{$sp} #opLoua n i—i: i
slti S$t0,5%5a0,1 1-32 0
beqg 5$t0,%zero, Ll T3¢
addi 5v0,5zero,1 1-40
addi S$sp, $Ssp, 8
jr Sra | ] BA. PC
T:1: 3
addi Sa0,Sa0,-1 Ssp: 1-8
jJal fact
d:1w $a0, 0 ($sp) vra: m+g m+8
e FraLAtemms o Sv0: 2 m: adciij:infzzm 3
addi S$sp, $sp, 8 - -
mul Sv0,5a0,5v0 $al: 3
Jjr Sra Sz 1 low
12
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YriootnpEn SL1adLkaoLwyv 0TO UALKO TWV

ExtEAeon:

Eotw otL kahovupe fact (3) Kal
TEPLUEVOUE Va pac emoTpeEeL To
QIOTEAECUO OTOV Kataxwpntn $vo

fack:
addi S$sp, Ssp, -8

sw Sra,4(5sp) #d5.e068. emiLotpopnc

sw Sa0,0(Ssp) #opLopa n
s1ti 5t0,5a0,1

beq $t0,S$zero,Ll
addi 5v0,S$zero,l
addi Ssp,5s5p,8

jr Sra
L1 :

addi S$a0, 5a0,-1

jal fact
d:lw Sa0,0(Ssp)

lw Sra,4(5sp)

addi $sp, $sp, 84— PC
mul Sv0,S5a0, Sv0

jr Sra
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PC:

Ssp
Sra:

Sars

Sal:
2w e

Ssp —»

I
UTTOAOYLOTWV
MvAaun  high
1
1-—-4 m+ 5
1-8 3
1-12 o
1-1¢& =
1-20 ol
1-24 15
1-28 el
1-32 0
1-36
1-40
m+8
m+4 jal fact
m addi $a0,%zero,3

low
12




Yriootnpen StadLkaoLwy 0To UALKO TWV

ExteAeon:

Eotw otL kahoUpe fact (3) Kat
TMEPLUEVOUE VOl Lo EMOTPEPEL TO
QIMOTEAECUO OTOV Katayxwpntn $vo

Ffact:
addi S$sp, Ssp, -8

sw Sra,4(Ssp) #5.e08. enmiLotpoPnc

sw 5a0,0(Ssp) #oépLopa n
=1t1 50,5301

beqg 5t0, $zero,Ll
addi $v0,$zero,1
addi S$sp, $s5p, 8

1 Sra
L1:

addi $a0,5$a0,-1

jal fact
d:1lw $a0,0($sp)

lw Sra,4(5sp)

addi S$sp,S5sp, 84— FPC
mul 5SvO0,Sa0,S5v0

jr Sra
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P

Ssp:
STra -

S0

S5a0:
SED:

By D

-+

S8p —

I
UTTOAOYLOTWV
MvAun  high
1
1-4 m+ 5
1-8 3
1-12 s |
1-16 =
1-20 s |
1-24 ot
1-28 cl
1-32 O
1-36
1-40
m+ 8
m+4 jal fact
m addi $a0, %$zero,3

low
12




YriootnpEn SL1adlkaoLwy 0To UALKO TWV UTTOAOYLOTWV

EkTteAeoN: MVAKN high
Eotw oTL Kahovpe fact (3) Kat
TEPUUEVOULE VOl POC ETIOTPEYEL TO 5P —>
QITOTEAECHO OTOV Kataxwpntn $vo i:; m;B
fTaci: ;P d
addi Ssp, Ssp, -8 1-16 2
sw Sra,4(5sp) #d.200. emioTpoplc 1-20 d
SW ?aD,D{$Sp} fo6pLopua n i_i: i
slti 5t0,5a0,1 1-32 0
beqg 5t0, 5zero, L1 1-36
addi 5v0,5%zero,l 1-40
addi Ssp,5sp,8
jr Sra PE: pA. BE
55 I 3
addi $a0,$a0,-1 Ssp: 1
Jal fact
d:1lw $a0, 0 (Ssp) vra: m+d m+8
lw Sra,4($sp) Sv0: 2 m+4 .jal fact
T Ty m addi 5a0, $zero,3
mul $v0,$a0,Sv0o*—FC Sal0: 3
jr Sra St0: 1 low
12
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YriootnpLén SLadLkaoLwy 0TO UALKO TWV

EkteAEON:

Eotw ot kahovpe fact (3) kal
TMEPLUEVOULE Va pac emoTpePeL To
QIOTEAECUO OTOV Kataxwpntn $vo

fact:

addi Ssp,5sp,—8

sw Sra,4(5sp) #3.200. FmioIpog@nlc
sw $a0,0(5sp) #6pLopa n

slti 5t0,5a0,1

beqg $t0,5zero, L1

addi $v0,5zero, 1

addi Ssp, Ssp, 8
jr Sra Bll: Ay BG
I.1:
addi $a0,$a0,-1 Ssp: 1
Jal fact
d:1w $a0, 0 ($sp) Sra: m+8
lw 5ra,4(5sp) sv0: 6
addi Ssp,5sp,8
mul $v0,Sa0,Svo*—FC $a0: 3
jr sra SE@: 1
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UTTOAOYLOTWV

MvAaun  high

Ssp —»

1-4

m+ 8

1-8

1-12

L=l

1=221)

1-24

1-28

1-32

= o O o A R

134G

i 38

m+8

m+4

jal fact

addi 5a0, $zero,3

low
12




YriootnpLén SLadLkooLwyv 0TO UALKO TWV UTTOAOYLOTWV

EkteAeon: MVALN high
Eotw otL kahovpe fact (3) kal
TEPUEVOULE VO POC ETIOTPEPEL TO 7SP — >
QITOTEAECUO OTOV Kataxwpntn $vo i:; m;B
fact: 115 d
addi Ssp,S5sp,—8 1-16 7
sw Sra,4(5sp) #3.2008. FmioTpog@nlc 1-20 d
sw $5a0,0(5sp) #6pLopa n i_i: i
81ti 5¢0,5a0. 1 TS 3
beqg 5t0, $zero, L1 1=36
addi 5v0,5zero,l 1-40
addi Ssp, Ssp, 8
jr Sra Bl: PpAs BG
i 2 b
addi $a0,$a0,-1 Ssp: 1
Jal fact
d:1w $a0,0(Ssp) sra: m+8 m+8
tn mapt o) $v0: 6 mf addij:jﬂf:z;rﬂ 3
addi Ssp, S$sp, 8 ’ .
mal 5v0,5a0,5v0 $a0: 3
jr Sra<+—FC 5t0: 1 low
12
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YriootnpLén SLadLkooLwy 0TO UALKO TWV

EkteAeon:

Eotw otL kahovpe fact (3) kal
TMEPLUEVOULE VA ac eMLOTpEPEL TO
QIOTEAECUO OTOV Kataxwpntn $vo

fact:

addi S$sp,S5sp,—8

sw Sra,4(5sp) #3.2008. FmioTpogplc
sw $a0,0(5sp) #6pLopa n

81t 50,530, 1

beqg 5t0,5zero, L1

addi 5v0,5zero,l

addi Ssp, Ssp, 8
jr Sra PC: m+i3
L1:
addi $a0,S$a0,-1 $sp: 1
Jal fact

d:1w $a0, 0 ($sp) sra: m+8
lw 5ra, 4 (Ssp) sv0: 6
addi Ssp, S$Ssp, 8
mul 5v0,S$a0, Sv0 $al: 3
T ta SEe: 1
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I
UTTOAOVYLOTWV
MvAaun  high
Ssp —» 1
1-4 m+ 8
1-8 3
1-12 s |
1-16 -
1-20 |
1-24 1
1-28 2 |
1-32 O
1-36
1-40
P —» m+8
m+4 jal fact
m addi 5a0, $zero,3

low
12




YriootnpEn SL1adLlkaoLwy 0To UALKO TWV

EkteAEon:

Eotw oTL Kahovpe fact (3) Kat
TMEPLUEVOULE Va Lac emoTpePeL To
QITOTEAECHO OTOV Katoxwpntn $vo

fact:
addi S5sp.5s5p,—8

sw Sra,4(5sp) #&1.200. rmioTpogplc

sw $a0,0(Ssp) #6pLopa n
s1ti 5t0,5a0,1
beqg 5t0,5zero, Ll
addi $v0,S%zero,1l
addi Ssp,5sp,8
jr Sra
L

addi $a0,S$a0,-1
Jal fact
d:1lw $a0,0($sp)

lw Sra,4($sp)
addi Ssp,5s5p,8
mul 5v0, a0, 5v0

jr Sra
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finish
PC: mt+8
3
S3p: L
Sra: m+8
Sv0: 6
Sa0: 3
St0: 1

r
UTTOAOYLOTWV
MvAaun  high
Ssp —f 1
1-4 m+ o
1-8 3
1-12 o
1-1¢& &
1-20 ol
1-24 i
1-28 sl
1-32 ]
1-36
1-40
PO —» mt8
m+4 jal fact
m addi 5a0, $zero,3

low
12




Yrtootnpén SLadLlkocLwy 0To UALKO TwWV UTTOAOYLOTWV

Avadpouikn dladlkaola mopayovILKou

int fact (int n) {
1if(n<l) return(l);

else return(n*fact(n-1));

Ektog UANG!H!!!
#include <stdio.h>
int  attribute ((regparm(3)))fact(register
int n);
int main (void) {
printf ("$d\n", fact (10));}

#gcc —-c fact.s
#gcc caller.c fact.o —-o exec
#./exec

cslab@ntua 2012-2013

x86 Assembly
.globl fact
fact:
pushl sebx
movl seax,
sebx
decl seax
7z . L4
call fact
imull sebx,
seax
.L3:
popl sebx
ret
.L4:
movl $1, %eax
Jmp—L.3 L




Yrtootnpén SLadLlkocLwy 0To UALKO TwWV UTTOAOYLOTWV

NAnpodoplec tou Statnpouvtal/ds Sltatnpouvtal KAatd tTh KAnon pac dtadkaolog

Amobnkevuévor (saved) katoywpntéc: $s0 - $s7 | [Ipoocwpvol kotaympntés: $t0 - $t9

Katoywpnmcg deiktn otoifog (stack pointer): ssp | Kataywpntés opicpotog: $a0 - $a3

Koataywpntc o1evbuvong emotpoenc (return Katoyowpntéc tiung emotpong (return value):
address): $ra Sv0 - Svl

>toifa eravem (higher addresses) amd to deiktn >toifa katw (lower addresses) amd to deiktn
otoifag otoifog

14
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H emwkowvwvio pPe Toug avBpwrouc

Ot urtoAoyLoteg «katafpoxOilouv» apBpoic ©

Eneéepyaocia Kelpevou Kal AAANEC ePaAPLOYEC OHWCE BEAOUV XAPAKTHPEC
(chars).

Kwobwkag ASCII (American Standard Code for Information Interchange)
‘Evacg yapaktnpoag = 1 byte = 8 bits

O Aettoupyleg o€ chars eivol ToAU ouxvec- o MIPS mapexel evioAEg yla
pnetadopa bytes.

1b $t0, 0($sl) # avé&yvwon evdc byte - load byte
sb $tl, 0($s2) # amoBnixkeuon evdc byte - store byte

H 1b doptwvel €va byte ota Alyotepo onpavtika bits evog kataxwpntn.
H sb amoBnkelel To AlyotePOo onNUAvVTLKO byte otn pvAun.

cslab@ntua 2012-2013
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H emwkowvwvio pPe Toug avBpwrouc

Avtiypadn cupBolocelpac (string)

volid strcpy(char x[], char vy[]) {
int 1i;
1= 0;
while ((x[1] = y[i]) !'= *\O0’') /* avIilypoapn KoL EAgYXOC
ToUu byte */
1i+=1;

Mwc eivat n assembly MIPS tou napamnavw kwdwka C;

16
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H emwkowvwvio pPe Toug avBpwrouc

void strcpy(char x[],
int i;
i = 0;
while ((x[1] = y[i])
i+=1;

char y[]){

\\OI)

Base address x: sa0
Base address y: sail

i QVTLOT. OTOoV $s0

cslab@ntua 2012-2013

strcpy:

addi S$sp,Ssp, -4 #xdpoC Vvia vo
sw $s0, 0(Ssp) #owbel o $s0
add $s0, Szero, Szero # 10
Ll:

add $tl,$s0,%al #Stl « i+y

1b $t2,0(Stl) #St2 « M[i+y]
add $t3,$s0,%a0 #St2 « i+x
sb $t2,0($t3) #St2 - M[i+x]

beqg $t2,Szero,L2 #eival $t2==07
addi $s0,5s0,1 # i +=1

j L1
L2:

1w $s0, 0(Ssp) #avdktnoe tov $s0
addi S$sp,Ssp,4 #d16pbwoce ocT1olPo

jr Sra #nlow otov KaAOUVTIX
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