
* Code optmization -
<br>

machine Independent

<br>

1) Loop optmxatn

<br>

(a) Code motion or tregveny

<br>

(b) Loop umrolling

<br>

edvcon

<br>

(c) Lop Jamming

<br>

d) Loop fuslon

<br>

2) foldirg

<br>

. fastes Executn

<br>

Space Saving

<br>

EfAcienty , Perfomoe T

<br>

3) Redundoney elinahon

<br>

4) Strength Redveion

<br>

5) Algebàe Sirnplifhcation

<br>

but mot mcluding mext Jeader.

<br>

fnding leaders

<br>

machine Dependen

<br>

) Registes Allocatten

<br>

leaden

<br>

2) use of Addressing modes

<br>

3) Peephale o pimzation

<br>

a) Redndort Load /store

<br>

To Apply Loop optimzation, we must first deteat Loops

<br>

) fley of Contol opimzaten

<br>

) Use of machine idom

<br>

• Bosic Blocks- (We nced to find Jeades in the Three Addyes Code)

<br>

GAbasic blocK W strnt hrim ene deadey to the next leadex

<br>

We use Contro oy analysis

<br>

using Program ftaw graph.

<br>

To ind PFG,We meed to fnd

<br>

Bacjc RloeKs.

<br>

1.) The fst three Addhess Ge Inst n the ntesmediede Code is a

<br>

2) Any inst that is he target of Condihenal amd n Condhsned

<br>

Jump is a leader

<br>

3) Any instyn that irmmediately fo loJs a Gondi-ienad os LhnCondi' al

<br>

Jump is a deade

<br>



i) f= 1

<br>

Bg

<br>

2)

<br>

B, 3) if (i >n) goto 8

<br>

B4

<br>

l- 2

<br>

5) f = t

<br>

s) i = l+1

<br>

6) goto 3

<br>

B* 1) l-1

<br>

* 8) goto Calling fn /Exit

<br>

* 3) t, = 5 * i

<br>

4) t t+j

<br>

s) ta = 4 * ta

<br>

6) ta = tz

<br>

) alt]- -1

<br>

9) if (3 <=5) goto 3

<br>

* lo) i= i+1

<br>

n) if (i<s) goto 2

<br>

jErnty)
<br>

E13)

<br>

lEntny

<br>

Cycle deected

<br>

Lopv

<br>



• Loop ophmZation

<br>

a) Code me tien (freqeney eduelim)

<br>

A statement or expressien whch

<br>

Can be moved otslde the loop

<br>

body ithoud offectig the

<br>

Semant of the Progam.

<br>

Wile (i <loo8)

<br>

A- (+i

<br>

c) Loop Jamning -

<br>

a=l+s

<br>

Cambines the body of to oops.

<br>

wile (i <lboo)

<br>

far (l=o; i<s; it){

<br>

b=ìt 10

<br>

A= t+i

<br>

for (i=o i i<si tt+){

<br>

it+

<br>

d) Remaal of mducion Variabies

<br>

- 4 ij

<br>

a z] = 0,

<br>

for(l =o; i<n; it+)

<br>

tmaltiplicaion is Ctly

<br>

Compared to addhen

<br>

}

<br>

4) Loop umolthng

<br>

Reducing the No- of timec

<br>

Com parisns are made In the

<br>

Aoop

<br>

Era

<br>

for (i =o, i<lo; i++)

<br>

Antf ('H)

<br>

for (i =o, i<5, i++)

<br>

if he valve of omy vortabe in my doo P gek Chaged evey tme, then

<br>

Such a Variaye is Knon as an indvehen Varidble.

<br>

Psthtf Hi).

<br>

Pintf (H);

<br>

a=i+5,

<br>

forl i=o; i<s; L++)1

<br>

for (t = 0, i<n; l++)

<br>

a[] 0;

<br>



• Constant foldirg -
<br>

1% Vave

<br>

m expession that Con be Computed at Compile tie by

<br>

Exa

<br>

• Redun doncy eminaton

<br>

a = 5+c

<br>

e = d + bc

<br>

Strength Redvcion

<br>

G Replacing

<br>

a= btc

<br>

Expensive

<br>

*1

<br>

2*%

<br>

Algelde simplicothon

<br>

=

<br>

B=
A *2

<br>

k peephole opizoton

<br>

a ets expensive operatos by Cheape ne.

<br>

cheapes

<br>

2* 3-14*

<br>

2+3t 8+c

<br>

Load R,b

<br>

Perform on a Smal) set of nstwetion (Peephole on Windou)

<br>

(A) Redndemt Lood stue elimination

<br>

ADD Ro,C

<br>

SToRE o, Ro

<br>

load Ro, a

<br>

ADD Ro,e

<br>

5+ B +C

<br>

e - d+a

<br>

S ToRE d, Ru

<br>

Redumdomt

<br>

B= (AK1)

<br>



(B) flow of ondo) optimaton
<br>

() Avoid Jrmps on jumps

<br>

L:Jmp L

<br>

) Use of mle Idioms

<br>

i= l+1

<br>

LoAD Ro, l

<br>

* Code Gheneraion

<br>

ADD R.#1

<br>

SToRE l,Ro

<br>

Tntermediate loee

<br>

heneratoY

<br>

• Issves in Code henerationL

<br>

1) Inghvetion Selecion :

<br>

D) Ellinaion of dead Code

<br>

dead

<br>

Cede

<br>

Code

<br>

optimxex

<br>

Prindf( NwLL');

<br>

(use INe

<br>

INc (for Some Systems)

<br>

Code

<br>

heneraty

<br>

Target Code /

<br>

Assembly

<br>

Assem biey

<br>

machhne Code

<br>

1) Absolute machine Code

<br>

) Relocatable machine Co de

<br>

choosing the best ossemly nstveien

<br>

nstead of ADp ,1)

<br>

Gfaster, cheaper

<br>



2) Regisex Allocaon & Assignmerds

<br>

3) Tnstveios e erderig fon better Cpu ilzotion

<br>

statemert

<br>

t= atb

<br>

* Instveton Cast

<br>

mode

<br>

Absoude

<br>

Registes

<br>

Indexed

<br>

Indirect Reg

<br>

Ind'rect Fndered

<br>

R4

<br>

Lteral

<br>

t4 = a+ b

<br>

form

<br>

t C+d

<br>

3

<br>

R

<br>

a+b - [ (C+a) -e]

<br>

c(R)

<br>

= te-e

<br>

Jnst

<br>

selecti on

<br>

mov Ro ,a

<br>

ADD Ro. b

<br>

Mov Rg,C

<br>

ADD R1,d

<br>

SUB RM

<br>

SUB R, Ro

<br>

mov

<br>

, Ro

<br>

meondg

<br>

Is used

<br>

Registes

<br>

DEStHptos

<br>

R4 holds

<br>

R holds t4

<br>

R, holds t3

<br>

Ro holde

<br>

Actval memory Addrs

<br>

CPU kegistes

<br>

Data is inside a

<br>

Address Reg(R)+

<br>

Actual Numbe

<br>

Constant

<br>

R hold s he addhess of

<br>

dada

<br>

Cortent (c+ Contenttry)

<br>

Addhregs

<br>

DeSHptoy

<br>

4, is in R

<br>

J, is in Ry

<br>

md memony

<br>

Addres Cost

<br>



Total eest

<br>

Assembly Code

<br>

mov R. P

<br>

1

<br>

mov R

<br>

G fer the Instueton iseif.

<br>

Cost tor Ste + Cest foy destnten
<br>

Mov Ro R1

<br>

mov R

<br>

Cost =

<br>

Mov R, ) i

<br>

mUL R ,#4

<br>

* seti – vlmam Algoithm

<br>

B= A Ci)

<br>

1+o+o1

<br>

moy B, Ka

<br>

A()

<br>

R, -)

<br>

+ if X<y goto L

<br>

L oad R1, X

<br>

Load R2, y

<br>

cmp R, R

<br>

8L7Z L

<br>


