gecd:

F- } beq'/$a0 5

slt $vo,
bne $vO0,

subu $a0,

b gcd

suba:

subu $al,

b gcd

exit:
|abelé
(9.,—50\

jr $ra

op Lodes

g
MIPS js an KISC architecture : sim]yle/regu(ar Instructions
22-bit MIPS: word size, register, instruction are 32 -bi¢s.

move $vO,

I5A

$al, exit # if a = b, go to exit

$al, $a0

# is b > a?

$0, suba # if yes, goto suba

$a0, $al

$al, $a0

$a0

Ldots)

# subtract b from a
# and repeat

# subtract a from b
# and repeat

# return a
# go back to caller

Comments
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Ins'truttfon

32 FFs

programming

Problem
tement / 01101100 c
i assembly. O\ \.1101011
rogramminy
£-prog 9, i

Set Achitectwe . How hard = sof+
Ls instruction in human veadable Lormat (& bin.)

compiling

High-level
language
Fortan, C

Load- store  architecture : only oFevafe on data in reqister, not menm.

For mem, need +o |oad — store

|.Add
Sub

A= b+&}

a=b-¢,

Ib-bit
[ mmedinte oPemr\ds* small const. embedded n instruction Cimmedu’afe/?/ avalable)

Eooddi , $to, $to, |7 Lrames - 32068 ~32760)
2)-brt const. necds to be loeded to imm. in Zsfe})s
541, ox AAAA

G

bituise
OR -
onr

lwi

(i

Keserved Y@ﬁ(s ters

N Usage
$zero 0 Constant zero ;K o cha jed
Sat 1 Reserve d for asse mbler
$v0-$vl 2-3 Function result(s)
$a0-%a3 4-7 Function argument (s)
$t0-$t7 8-15 Temporaries
S[A\/B[i $s0-8$s7 16-23 Saved Temporaries
’fEmP $t8-$t9 24-25 More temporaries
$k0-$k1 26-27 Reserve d for OS
Sgp 28 Global pointer
<QSsp 29 Stack point
Sfp 30 Frame pointer
$ra 31 Return address

Ptl 341, oxBBEB

destination L[%%) %Iqurces ~

T 1
ad %o, $b, $c
cup T —

$+| [AAAA oovo /

44, [aaar 12605 ]

Low-level
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language

# sim I?[ |'ch7 : )
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Lowest-level
machine
language
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34|, oxAAMMABBBR pseudo-irstruction, assembler converts to
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— o firvedt work

MEmorY Load / store : Hm lhu 1, (w
Pointer (address) for euory byte E. wod 4 bytes. always +2
byes
/\rmy [E.of ch) a, ot at%,
E. linked list: not cont. add.
oddy. = base ptr + jmm. offset bMSE B($Etl) —  address = reg [$1]+
E. stmcf{[mfa) charbi L}__i_i_lb[ | fa- bue Bb- base t4
E. increment value in mem.
w $s0, H(3t1) # [oad 4($6l) to $50
addi %50, $s0, |
sw $sD H(3¢l) # store

Lood. byte (8b=>32b)  Ib $10, &k 3(tl) —> req[$t0] = ox FFEFFFFO  {il msk

by — ————~—— = oxoovoocFs L o
Number bytes = Little~erdian : bte starts at LS end P e o
Bfﬂ M5 end ax ' |
Comfm] — branch (conditional E. if, looF) UD) MWMI)@% bne
wnp (uncond. B Auwen. call redum ) al r
JF e eum/ew% #J J ‘)

E. \)aL JumFs to label and notes current Posﬂcwn in $ra

Jalmyduen
7# up next - -
my*ﬁmc #
Jr $ o # return



