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Evaluation of a Program Specialization Method
Tradeoff between Execution Time and the Code Size
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Program specialization is a code optimization technology generating a specialized program
automatically from a generic program based on predicted values of parameters at compile
time. When the conditional expression of the loop is static, the loop is unrolled on pro-
gram specialization. The code size of a program including loops, especially nested loops, is
overgrown.

In this paper loop unrolling is controlled by treating static parameters, parameters whose
values are predicted at compile time as dynamic parameters, parameters whose values are not
predictable at compile time.

This treatment prevents loop unrolling. This paper demonstrates tradeoff between the code
size and the execution time. The evaluation shows that we can specialize with reducing exe-
cution time and without overgrowing the code size. Moreover, our method never requires any
modificaton of the program specializer.

L BL®Ic 5. NANBRSA TS RBRANAETH D20,
7075 LAORFENRLEL, NTOREEMA DT

BELRETEAINZY 7Tz 7TRWVWED, EMTES. UL, 47503 EZTHEDND
7075 LREIRANL AT 5 ) 2ANTIThh ZEZBELTESN TS, BRKTOT 540
I— R A XPETHREDATEREEUNETHS.
TIT, AR E, L<EDLhZFHebE

1 WNKRFRFR S AT LERBEG

Graduate School of Information Science and Electrical

Engineering, Kyushu University THILT B &K ST, 0V 5 LDOHBRLEII,
12 BERENK - BFEamiRBMAREAO8 Y 5 2 5 —H5EHR 37005 ©MEHEDORENTON, EFEEORED
FLEETS, Fukuoka Industry, Science and Technology 2 N . 3) o = -
Foundation uiﬁ%\f)‘f&éﬂf%t . LaL, 7oy 7A%ﬂ:ldi,
13 FUNKERER S 257 LERA TR ETHEEOMELZIEHZIZ, 3— K91 XHEXT
Graduate School of Information Science and Electrical ZEVSEEND D Chbi, N— T RS UK
Engi ing, Kyushu Uni it . - . N
i 05 LEEETD &, I— KA ZHERT B L0
System LSI Research Center, Kyushu University SHDTHD, FIZEZEIN—T2EOHETIE, Ah


研究会Temp
テキストボックス


int power(int x, int n)
int r = 1; (1)
while (n > 0) { = (2)
r=r * X; =+ (3)
n--; -+ (4)
return r; =+ (5)
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Fig.1 An example of program specialization(before)

%nt power3(int x)

int r;
r=1
r
r

H
r * x;
r * x;
r =71 * X;
return r;
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Fig.2 An example of program specialization(after)
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int dloop(int x1){

int i, j;

int r = 0;

for (i=0;i<20;i++){ (1)
for (j=0;3j<20;j++){ = (2)

r=r+xl;

return r;
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Fig.3 An example of simply nested loop
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static int
%1oop(int x1)

int r;

r=o0

r =r + x1;
r =r + x1;
r=r + x1;
r =1+ xi;
return r;
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Fig.4 The case of unrolling both loop

static int
céloop(int x1)

1n1: 8, 1nt r
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return r;

static int
dloop(int x1)
{

1nt 6' 1nt r;
wh11e (1+< 20) {

x I

r
r=r+x1;
r=r + x1;
r=r+xi;
1i=1i+1;

return r;
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Fig.6 The case of unrolling outer loop
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Fig.5 The case of unrolling inner loop
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return r,;
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Fig.7 The case of no loop unrolling
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Fig.8 Comparing code size and execution time

int i, j;

int r = 0;

for (i=0;i<20;i++){

for (j=i;j<20;j++){ (1)
r =r + x1;

int dloop2(int x1){

return r;
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Fig.9 An example of including dependance between loops
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Fig. 12 Result of evaluation of insert sort with

optimization
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