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Branch Probability and Global Instruction Scheduling
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This paper describes the relation between the branch probability information
and the performance of Trace Scheduling.  If there is a branch instruction, Trace
Scheduling selects more frequent pass and extends its écheduling area. Therefore,
it is important for Trace Scheduling to know whether each branch instruction is
taken or not. This paper shows the way to tell the branch probability information
to the compiler with using branch profile information and some ways for static

branch prediction in a compiler. Also we present the effect of the performance by
the both ways.
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X=..

Y=...

for( ){
afi]=a[i]+10
if (af{i]!=0){

X=x+1;
: /* y dose’t
}else{
y=y+1;
: /* x dose’t

=X;

=y;
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Program | §35 | .Trip Taken | Prob
espresso | € | 14380747 | 4724624 | 0.329
equtott | C | 1083281 | 96632 |0.089

i | C |36523695 | 36385372 | 0.996 |
gec C .| 13002796 | 5156399 [0.397
mdljsp2 | F | 956085 0 0.000
spice2gb | F | 39138330 | 567077 |[0.014
waved F 15645 13677 - | 0.874
fpoppp | F | 158633 496 [ 0.003

# 2: 4 EEE L7 Default 5}‘“5'61&%&

"BNE | BEQ | BLE | BLT | BGE | BGT
INT | Taken | Fallt | Taken | Taken | Fallt | Fallt
FLOAT | Taken | Taken | Taken | Fallt:| Taken | Fallt.
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BNE | BEQ | BLE | BLT | BGE | BGT
INT | Taken | Fallt. | Taken | Fallt | Taken | Fallt
FLOAT | Fallt | Taken | Taken | Fallt | Taken | Fallt
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Default | Loop | Function | Branch {L + F | L + B | F + B | L+F+B | Profile
espresso | 1.00 1.05 1.01 1.02 1.05 1.04 1.02 1.05 1.06
li 1.00 1.01 1.01 0.98 0.98 1.0 0.98 0.98 1.03
gec 1.00 1.03 0.98 1.04 1.04 1.04 1.04 1.05 1.10
tomcatv { 1.00 1.11 1.00 1.10 1.11 1.11 1.11 1.11 1.11
swm256 | 1.00 1.13 1.00 1.13 1.13 1.13 1.13 1.13 1.13
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