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11.2 A survey of RISC architectures for
desktop, server, and embedded computers
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=, not=, <, <=, >=, or <= 0
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SAVE RESTORE.SAVE

RESTORE SAVE

©zyBooks 05/16/25 23:58 2475274
Jaheim Attri

FIUEEL4709CSpring2025

©zyBooks 05/16/25 23:58 2475274
Jaheim Attri

FIUEEL4709CSpring2025

zyBooks https://learn.zybooks.com/zybook/FIUEEL4709CSpring2025/chapter/11...

20 of 79 5/16/2025, 11:58 PM



RETRY DONE

RETURN
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BCLR, BCCTR
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11.3 The Intel 80x86
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BX SI DI EAX ECX EDX EBX ESI EDI

BP BX SI DI EAX

ECX EDX EBX ESI EDI

BX+SI, BX+DI, BP+SI, BP+DI

ESP
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SR:X

SR X

SR:X (SR<<4)+X CALLF IP

CS
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ST(i)

{}

{I}

{P} {R}
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F{I}SUB{R}{P}

FSUB

FISUB

FSUBR

FISUBR

FSUBP

FSUBRP

FADD

FADD ST(i)

FADD ST(i),ST

FADD mem32

FADD mem64
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register ? register op immediate
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mov EAX, [45]
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11.4 The VAX architecture

©zyBooks 05/16/25 23:58 2475274
Jaheim Attri

FIUEEL4709CSpring2025

©zyBooks 05/16/25 23:58 2475274
Jaheim Attri

FIUEEL4709CSpring2025

zyBooks https://learn.zybooks.com/zybook/FIUEEL4709CSpring2025/chapter/11...

52 of 79 5/16/2025, 11:58 PM



©zyBooks 05/16/25 23:58 2475274
Jaheim Attri

FIUEEL4709CSpring2025

©zyBooks 05/16/25 23:58 2475274
Jaheim Attri

FIUEEL4709CSpring2025

zyBooks https://learn.zybooks.com/zybook/FIUEEL4709CSpring2025/chapter/11...

53 of 79 5/16/2025, 11:58 PM



movb movw movl movf movq movd

movg movc3

r0, r1, . . . , r15

r14

sp r15 pc r15

r14

r13 fp
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r1 r1
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addl3 r1,737(r2),(r3)[r4]
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mova

addb addw addl

add $1, $1, $2

addl2 r1, r2

r1
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addb2 addw2 addl2 addf2 addd2 

addb3 addw3 addl3 addf3 addd3

movl - (sp), r3
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cmp*

beql

bneq blss bleq bgtr bgeq

brb brw

ret sp

ap

fp

addd_ addd2 addd3
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swap sort

swap sort

swap
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v[] k

v[] 8(ap)

temp r3

swap

temp = v[k];

v[k] = v[k + 1];

v[k + 1] = temp;

v[] k

movl r2, 4(ap) ;r2 = v[]

movl r1, 8(ap) ;r1 = k

movl r3, (r2)[r1] ;r3 (temp) = v[k]

addl3 r0, #1,8(ap) ;r0 = k + 1

movl (r2)[r1],(r2)[r0] ;v[k] = v[r0] (v[k + 1])
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movl (r2)[r0],r3 ;v[k + 1] = r3 (temp)

addl3

swap

calls ret

r0 r1 r2 r3 calls

calls

calls ret

calls calls

ap fp

sp

r0 r3

calls ret

calls

fp ap

pc

ret ;restore registers and return
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r0 r1

r0 r1

r1 8(ap) addl3
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moval r7,8(ap) ;move address of n into r7

moval r5,4(ap) ;move address of v into r5
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for (i = 0; i < n; i = i + 1) {

i 0

incl r6 ;i = i + 1

i < n i ≥ n

for1tst: cmpl r6,(r7) ;compare r6 and memory[r7] (i:n)

bgeq exit1 ;go to exit1 if r6 ≥ mem[r7] (i ≥ n)

cmpl bgeq

brb for1tst ;branch to test of outer loop

exit1:

clrl r6 ;i = 0

for1tst: cmpl r6,(r7) ;compare r6 and memory[r7] (i:n)

bgeq exit1 ;go to exit1 if r6≥mem[r7] (i≥n)

...

(body of first for loop) 

...

incl r6 ;i = i + 1

brb for1tst ;branch to test of outer loop

exit1:

for (j = i - 1; j >= 0 && v[j] > v[j + 1]; j = j - 1) {
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subl3 r4,r6,#1 ;j = i - 1

decl r4 ;j = j - 1

j < 0

for2tst:blss exit2 ;go to exit2 if r4 < 0 (j < 0)

v[j]>v[j + 1] v[j]_v[j + 1]

v j + 1

movl r3,(r5) ;r3 = Memory[r5] (r3 = v)

addl3 r2,r4,#1 ;r2 = r4 + 1 (r2 = j + 1)

v[j] _ v[j + 1]

cmpl (r3)[r4],(r3)[r2] ;v[r4] : v[r2] (v[j]:v[j + 1])

bleq exit2 ;go to exit2 if v[j] _ v[j + 1]

brb for2tst # jump to test of inner loop

subl3 r4,r6, #1 ;j = i - 1

for2tst: blss exit2 ;go to exit2 if r4 < 0 (j < 0)

movl r3,(r5) ;r3 = Memory[r5] (r3 = v)

addl3 r2,r4,#1 ;r2 = r4 + 1 (r2 = j + 1)
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cmpl (r3)[r4],(r3)[r2];v[r4] : v[r2]

bleq exit2 ;go to exit2 if v[j] ð [j+1]

...

(body of second for loop) ...

decl r4 ;j = j - 1

brb for2tst ;jump to test of inner loop

exit2:

blss

r4 (j) subl3 decl

swap(v,j);

calls #2,swap

swap

pushl (r5) ;first swap parameter is v

pushl r4 ;second swap parameter is j

r2 r7

.word ^m&lt;r2,r3,r4,r5,r6,r7&gt;; set mask for registers 2-7
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11.5 The IBM 360/370 architecture for
mainframe computers
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11.6 Historical perspective and references
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