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SetX Instructions

Does not alter remaining 7 bytes

[setx
Isetl

Condition
(SF"OF)

Description

Less (Signed)

long less (long x, long y)

cmpq  %rsi,%rdi # Compare x:y
setl  %al # Set when <
} return x < y; motvzbq %al,%rax # Zero rest of %rax
re
x=2,y=3
SF=? OF=?
%orsi Argument y /) ﬂ
N
Yorax Return value [(VAVA VAR DO .i,]
lamn grann $rax %al
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SetX Instructions
Does not alter remaining 7 bytes

SetX Condition Description

sete |[ZF Equal/ Zero

setne [~ZF Not Equal / Not Zero

sets |SF Negative o Sh
setns |~SF Nonnegative /
setg |~(SF"OF)&~ZF |Greater (Signed) =,

setge [~ (SF"OF) Greater or Equal (Signed)

setl |((SF"OF) Less (Signed)

setle ((SF"OF) | ZF Less or Equal (Signed)

seta [~CF&~ZF Above (unsigned)

setb [CF
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Branches

iX Condition Description
jl (SF"OF)
long absdiff absdiff: . )
(long x, long y) cmpq $rsi, %rdi # x:y X
{ jl .L4 # jmp if x<
long result; movqg $rdi, %rax
if (X >= y) — subq $rsi, %rax
result = x—y;/ ret
else .L4: #x<y
result = y-x; movqg $rsi, %$rax
— .
return result; —— subg $rdi, %rax
} ret
%rdi Argument X
%rsi Argument y
1SC 15400 Yorax Return value
D THE UNIVERSITY Ol

jX Instructions

Jump to different part of code depending on condition codes

ix ICondition ___IDescription _
_j& 1 Uncondlﬂona‘l>
je ZF Equal/Zero

jne ~ZF Not Equal/ Not Zero
js SF Negative

jns ~SF Nonnegative

jg ~(SF"OF) &~ZF Greater (Signed)

jge ~(SF"OF) Greater or Equal (Signed)
jl (SF"OF) Less (Signed)

jle (SF"OF) | zF Less or Equal (Signed)
ja ~CF&~ZF Above (unsigned)

jb cF

Mok 0\[) (s
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“jX” of assembly equivalent to “goto” in

# x:y

# jmp if x<y
#X -> rax
# rax-rsi ->rax

y

C

long absdiff(long x, long y) absdiff:
{ cmpq $rsi, %rdi
long result; ]l 4
if (x >= V) movqg $rdi, %rax
HEHULS = 37 subgq $rsi, %rax
else ret
result = y-x; .
return result; .L4: # X. <Yy
} movqg $rsi, %rax
subqg $rdi, %rax
long absdiff_j(long x, long y) ret
{
long result;
int ntest = 0, P =
if (ntest) goto glse' °/°rd! =
result = x-y; Jorsi =
goto Done;
Else:
result = y-x;
Done:
return result;
}
C Code
|va| = Test ? Then_Expr » ElsefExpr;

[val = x>y ? x-y :

Goto Version

test = !rest

val = Then_ Expr,

goto Done;
Else:
val = EIsefExpr;

Done:

|f (ntest) goto Else;

then & else expressions
Execute appropriate one

Create separate code regions for

m/wm x3y
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C Code

Goto Version

long pcount_do
(unsigned long x) {

long result = 0;

do i
result += x & 0x1;
X >>= 1;

} while (x);

return result;

}

long pcount_goto
(unsigned long x) {
long result = 0;

loop:
result += x & 0x1;
X >>= 1;

if(x) goto loop;

return result;

Count number of 1’s in argument X

Use conditional branch to either continue looping or to exit

loop

Goto Version

long pcount_goto
(unsigned long x) {
long result = 0;
loop:
result += x & 0x1;
x >>= 1;
if(x) goto loop;

return result;

Register Use(s)

%rdi Argument X

%rax result

}
movq $0, %rax # result = 0
: # loop:
movqg $rdi, %rdx
andqg $1, %rdx # t = x & 0x1
. . addqg $rdx, %rax # result +=t
ump if ZF is shrqgq $rdi # x >>=1
ot set to 1 jne L2 # if (x) goto loop
ret

do
Bedy
pile (| Test

oile( Test )
Bady
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Example

C Code

Goto Version

long pcount while
(unsigned long x) {
long result = 0;

long pcount_goto_jtm
(unsigned long x) {
long result = 0;
goto test;
loop:
result += x & 0x1;
X >>= 1;
test:
if(x) goto loop;
return result;
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Jump-to-middle

j@% Jone

while (x) {
result += x & 0x1;

}

X >>= 1;
} long pcount_goto_dw
(unsigned long x) {
long result = 0;

return result;
}
if (!x) goto done;
loop:

result += x & 0x1; Guided-do
X >>= 1;

if(x) goto loop;

done:

return result;

}

fol (it Teks pdere) _hile

%@j\/ init

pvile (et )
By
UPME

“For” Loop Form Init  Test Update
General Form |:|
h N Body
for (Init; Test; Update ) unsiine g bi_t) Z o
X >> i x1;
Body result += bit;
‘ long pcount_while (unsigned long x)
Nhile Version size_t i;
- long result = 0;
Init 1 =0;
hile ( < 64)
while (Test) { . .
unsigned bit = (x >> 1) & 0x1;
Body result += bit;
i++;
Update; return result;
}
MK 4 R




Goto Version
C Code

long pcount_for
(unsigned long x)

size_t i;
long result = 0; .
for (i = 0; i < 64; i++)

unsigned bit =
(x >> 1) & Ox1;
result += bit;

return result;

Initial test can be optimized
away
:MSC 15400

long pcount_for_goto_dw
(unsigned long x) {
size_t i;
long result = 0;

Init

! Test

unsigned bit =
(x >> 1) & Ox1;

result += bit; %%

I++;
if (i Update )
goto loop;

done:
return result;

Test




