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THEX 511X (cont.)
@ There is a Google discussion group for the c|_ T T e o n . e
o e e

. XJTU-Compiler-Course-2009
Homma

http:/groups.google.com/group/xjtu-
compiler-course-2009. All students are
expected to join this group and to watch it

£ Members 1 member view all

[ Pomiedh i
for course announcements. You may also
- o S Staet a new discussion topic
use it to post questions (of general interest 3 it or scd merirs

= Creste some panes

to the class) for the instructor and assistant. B, Urioed o fiex
» Tune your group’s SeMINGs

# You may answer questions asked by other
students if you are sure that you find right
results of the questions.
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WA AA[E. Properties:
) x —need to be precise
GiF B /R X EE 18 A/ B AT —need to be concise
—need to be expressive
13 —need to be at a high-level (lot of abstractions)
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int sumcalc(int a, int b, int N)
{int i; int x, y; x =0; y = 0;
for(i = 0; 1 <= N; i++) {
X = X + (4*a/b)*i +
(+1)*(i+1);
X = X + b*y;
3
return Xx;

}
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Token¥i: num “** <(° num “+” num © As int * foo(i, §, K))
VBIA ; int i;
TEIEM <expr> e, int j;
- { R Eia
A for(i=0; i j) {
<expr> <op>  <expr> ey fi(i>))
/,/’//r\\\\\\ i return j;
i * ( <expr> ) ’/ . 1
LROMTE AR,
<expr= <op> <expr=>
l TG F TR —ANEEZEX
T + num
Step3 & X7 H B
8 XEESTITR B 4 KBk, A
X, B, HreAFRTPRINENTREERR (hiE — e
KR . int * foo(i, j, k)
int ¥;
int j; XA Zt\?)f_,aﬂ
{
int x; L& RILH
X =X+ j +N; A - )
BESOE:  BNEN return 3 SRR EAFER
} B T AT 40 % T
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Constant Propagation

Step4 11 &
int sumcalc(int a, int b, int N) int sumcalc(int a, int b, int N)
{ {
inti: inti;
intx,y; intx, t,u,v;
X =0; x=0;
y=0; u = (a<<2/b);
for(i = 0; i <= N; i++) { VSR
X =X + (4*a/b)*i + for(i=0;i<=N;i++){
(i+1)*(i+1); t=i+l;
X = X + b*y; X=X+ V+t*t;
} V=V+U;
return x; }
} return x;
}
ERENTIR,; FHR. BRI &

int sumcalc(int a, int b, int N)
{
int i;
int x, y;
X = 0;
y = 0;
for(i = 0; i <= N; i++) {
X = X + (4*a/b)*i + (i+1)*(i+1);
X = A&+ b*0j;
3
return Xx;

}

Algebraic Simplificatiog,
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Algebraic Simplification Copy Propagation
int sumcalc(int a, int b, int N) int sumcalc(int a, int b, int N)
{ {
int i; int i;
int x, y; int x, y;
X = 0; X = 03
y = 0; y = 03
for(i = 0; 1 <= N; i++) { for(i = 0; 1 <= N; i++) {
X = X + (4*a/b)*i + (i+1)*(i+l); X = X + (4*a/b)*i + (i+1)*(i+1);
X = X; 3}
} return Xx;
return Xx; 3}
¥
Copy Propagation 31 Common Subexpression EIimina}g)n

Common Subexpression Elimination Dead Code Elimination
int sumcalc(int a, int b, int N) int sumcalc(int a, int b, int N)
{
int i; int i;
int x, y, t; ;n: SZ AL
x = 0; for(i = 0; 1 <= N; i++){
y = 0; t = i+1;
for(i = 0; 1 <= N; i++) { R + (4*a/b)*i + trt;
t = i+l; i
X = X + (4*a/b)*i + t*t; ) return Xx;
¥
return Xx;
3
Dead Code Eliminatiogy Loop Invariant Remova),
Loop Invariant Removal Strength Reduction
int sumcalc(int a, int b, int N)
int sumcalc(int a, int b, int N) {
{ ) ) int i;
!nt i; int x, t, u, v;
int x, t, u; X = 03
x = 0; u = (a<<2/b);
u = (4*a/b); Vv = 0
for(i = 0; 1 <= N; i++) { for(i = 0; i <= N; i++) {
t = i+l; t = i+l;
X = X + u*i + t*t; X = X + V + t5t:
} V=V +u;
return x; }
} return Xx;
Strength Reductio& } 36
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teat:
subu $fp, 16
add $t9, zero, Zero #x =0
21l $t0, $a0, 2 # a<<i
div  §t7, $t0, sal #u = (a=<2)/b
add §té, =zero, zero #v =20
add $t5, zero, zero #1=0
labl: # for(i=0;1i<N; i++)
adduista, $t5, 1 #t = i+l
mul §t0, $ts8, ste # LrC
addu $tl, $t0, 3te # v o+ t*t
addu ste, t9, 3$tl # X =X +V + tL*t
addu 36, 356, §7 #V=Vv+u
adduists, $t5, 1 #1=1+1
ble %t&, %a3, labl
addu $wv0, $t9, zZero
addu $fp, 16
b Sra

Eant

Optimized Code

test

Unoptimized Code

A wwoaney
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e

suy
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1.3 RiIFEF RIS R E R

4*1d/st + 2*add/sub + br +

N*(9*1d/st + 6*add/sub + 4* mul + div + br)

=7+N#=21

Execution time = 43 sec

6*add/sub + shift + div + br +
N*(5*add/sub + mul + br)
=9+ N*7

Execution time = 17 sec
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One-pass compiler: Type of software compiler that passes
through the source code only once. One-pass compilers are
faster, but may not generate an as efficient program. In
addition, one-pass compilers cannot compile all types of
source codes.

http://www.computerhope.com/jargon/o/onepassc.htm
43 44

Example of a Simple Static Compiler Front-end options for this compiler

as midlevel 1R:

Mid-Level . T Language Mid-Level Lumir Code =
Optimizer Generator T

oo & Front-end Optimizer Generator |

Key LLVM Feature:
IR is small, 5i
1o under 5
—* Retarget of write well defined
— parsers for other
—5 languages

livm-gce currently uses the GCC 4.0.1 parsers

Many compilers (e.g. GCC) follow this model.

s

Optimizer options for this compiler

mantics of LLVM IR

— " Language Mid-Level J i
Front-end Optimizer Generator

Standard Sclar ond @ S - Source Language

Lﬂf]p Optimizations @T— Target Language
@ | - Implementation Language

WA 135S B et A SE T B W RA T8
ERATES 58 B AT

Interprocedural Optms
(cross function)
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Contents Related Documents
1. Title 1 # Competitors
2. Title 2 4 You may want to allocate one
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Diagram 1
Diagram | Click to edit sub text
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Diagram 2
Click to edit sub text

Diagram 3
Click to edit sub text
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