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INTERMEDIATE CODE OPTIMIZATION
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g . Optimized
equence o Intermediate Code Optimizer Sequence of
Intermediate Intermediate
Code Parts Co;e Palrts

Sl 95 Gsla el s 1lskine b S sladad] gs Hlsbas 2

u_.l...a JSGJ'L.«A;?@. Lgdl>j,a :Y-\A JS\.Z

:

S S ileag sl Glages

inttofloat (60)
temp2 := id3 * templ

templ :

temp3 := id2 + temp2
idl := temp3

e sle S

templ := id3 * 60.0
idl := id2 + templ

JJ‘['SLS’J"‘“ las ‘ju,gl.‘ leﬁ-| L')LAJ’ S el LsAsu.sL lg»l.uo u\gszde;:-G._!J'l BV )
Db asls

Sl Swe IS o s Jols S S US 8 pa sileag @

2 sl ma i npd g 458 s el 1 it lasjluany s Ll s
Sl 3yly daie il Sleogas )0

ol Bosls b 5 S8 ol o sl s S| Sy sl 30 GSUSS @

:(Control-Flow Analysis) JzS oL > Judod —
(e Sy sy (o9 I Y gars brdile) sl oL 2 SIS s il il

:(Data-Flow Analysis) besls ob o Judoi —
sy o la e 5l eslil ‘_;gv_,§\> 390 53 Sl GJ)TCQ

S gy S Jailps  \-V-NA
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(QuickSort) 2 Sl o 14 g ol SO Y-\A

[._..Su_a e.)Lé;l.wiju' L;A.nl.}j J'| ‘GJ'L..,A;.:_& ks LsLmS\,.Su J.JL u:.-JLu LS',

voi d qui cksort(mn)
int mn;

{

int i,j,v,X;
if (n<=n return;

i =ml, j =n;, v =a[n]; /* fragment begins here */
while (1) {
doi =i+1; while (a[i]<v);

doj =j-1; while (a[j]>v);

if (i>=5) break;

x =a[i]; a[i] =a[j]; a[j] =x;
}
x = a[i]; a[i] = a[n]; a[n] =x; [ * fragment ends here */
qui cksort(mj); quicksort(i+1,n);

il sda] G ) Do & digad sl ) U_WJJAM S

€H) i=m-1 (186) t7 = 4x%i

(2) j=n a7 t8 = 4%j

(3) t1 = 4¥n (18) t9 = a[t8]

(4) v = a[t1] (19) alt7] = t9

(5) i=i+ (20) t10 = 4%j

(6) t2 = 4%i (21) al[t10] = x

(7 t3 = a[t2] (22) goto (5)

€)) if £3<v goto (5) (23) t11 = 4%i

(9) j=j-1 (24) x = a[t11]
(10) t4 = 4%j (25) t12 = 4xi
(11)  t5 = a[t4] (26)  t13 = 4%n
(12) if t5>v goto (9) (27) t14 = a[t13]
(13) if i>=j goto (23) (28) alt12] = t14
(14) t6 = 4xi (29) t15 = 4x*n
(15) x = al[t6] (30) alt1b] = x
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S ok Jds o
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o3> Gl (flow-graph) ol o OIS <)o 4 aly S J5S oboa Jobs Jib s
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:

6\: B; » (JTﬁ ‘*S-U‘-’L;A ol e Sl o u—*ﬁT A ASLS')% l uLf Qbf ) JS‘“

ol gl S
i=nmn-1 B1
j=n
tl = 4*n
v = a[tl]
////,_———————~——A——————-\\\‘ Y
i =i+l B,
t2 = 4*i
t3 = a[t2]
if t3<v gotoB2
/
j = 3j-1 B,
td = 4%j
t5 = a[t4]
if t5>v gotoB3
Y
if i>=j goto B B,
t6 = 4%i B £11 = 4*i Bg
X = a[t6] X = a[tll]
t7 = 4*1i t12 = 4*i
t8 = 4%*j t13 = 4*n
t9 = a[t8] tld = a[tl3]
a[t7] = t9 a[tl2] = tl4
£10 = 4%3 t15 = 4*n
af[tlo] = x a[tls5] = x
goto 32

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



b S silwdgy
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(Common Sub-expression Elimination) ;e o)le,j G ()
(Copy Propagation) .S Ll (¥

(Dead-Code Elimination) es,s 35 Gd> (¥

(Constant Folding) cub all> (¥

R g W R R L

)La E 81544 50 0l (common sub-expression) Syie o)le 5 E o)le g5y
Al 03,6 e A3 abu ST E 5 s bt lis 5 all sad 4l

:

Dgdss ks g Oypo 4 By Siide gbs)le s Gla i e 20,8 Sl 3 | By S

t6 = 4*i B t6 = 4*i B
X = a[té] X = a[té]
t7 = 4%i t8 = 4+*7
t8 = 4%7 t9 = a[t8]
t9 = a[t8] aftée] = t9
a[ft7] = t9 a[t8] = x
t10 = 4%*j goto B,
a[tldo] = x
goto 32
(a) Before. (b) After.

slao,le s 45.,\;5@@[1))”)4*]')4*1'”& By Spiw S)le ‘_;7»4 g_'e.ioﬂm

Shgians splply 355 s0 byl ta s By S ;5 4% )
by := 4% j; to = alts]; alts] ==
9 el Sl b K5 e

tg := alty]; alts] :=x
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tg := alty]; alts] :=tg
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355 g Sele ta by 50

5 Bs sab S 55 (b 5 e Sie gl le 5 G Sl Jols ol GIS

:Bg
i=m1 B1
j=n
tl = 4*n
v = a[tl]
/, ~ Y ¥
i = i+l 32
t2 = 4*i
t3 = a[t2]

if t3<v gotoB,

Y

j = 3j-1 B,
td = 4*j
t5 = a[t4]

if t5>v goto B,

Y

if i>=j goto By B,

T

x = t3 B5 X = t3 6
a[t2] = t5 t1l4 = a[tl]
a[t4] = X a[t2] = tl4
goto B, ajtl] = x

S SAS,Ls 5 e Gl 9 0o e OIS

(DAG) L3 03 bengr SIS Sy &0 2 ) ab S S S s, le ) ot Gl
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(1) t1:=4+%1

(2) to:=altq] /+ tg,prod

(3) t3 =4 x7q prOd % t5

Eg ? _ :[t3]t /[]/ IRZ <= (1)
5 =19 X1y

(6) tg := prod + ts a b \* - +{7,i i

(7) prod := tg 4/ i/ \1

(8) tr:=i+1

(9) i:=tr

(10) if i <= 20 goto (1)
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T =13
alta] == t5
alty] =13
gotoBs
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goto B
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i=m1 B
j=n :
tl = 4*n
v = a[tl]
t2 = 4*1
td = 4%
/////'——* ~ Y
t2 = t2+4 32
t3 = a[t2]
if t3<v gotoB,
Y
td = td4—-4 B,
t5 = a[t4)
if t5>v goto B,
Y
if t2>t4 gotoB B,

T

a[t7] = t5 tld = a[tl] 5
a[tl0] = t3| By a[t2] = tl4 6
goto B, a[tl] = t3

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



A Sl S Gldg

ok Gl e ang b

ENTRY

Bl
Ha=1
2 b =2
/
3) ¢ = atb
4)d = c-a
(5) d = b+d
B,
) b = a+b
B (6) d = a+b 9 e = c-a
1D e = e+l
(10) a = b* Be
(I) b = a—

EXIT
S i |y bads (T

(
s ol | el Gl 5 a8 pamia | (o Siie o len; (0

(

(

(=
v

Jlesl | ol 0l8al &5m 55 5 S e 0k SIS el o3 |y (S oLesl plsil Sl (&
VLY

2 ol gl SIS el s | bt il (o
REVE %Y rrl;u] ulij" ‘Jljfuiljblj 03 50 XSGl (C

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



