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An advanced flat predicate mechanism and compiling optimization method
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Abstract; Predicate execution is a valid method to develop instructions parallelism in programs with control
flow. Predicate computation is done one by one locally in the process of classic predicate for which multi-
predicate control is forbidden. This may cause some problems such as long predicate implementation
computation path. To solve these problems, an advanced flat predicate mechanism is proposed, which can
do predicate computation globally, and perform multi-predicate control naturally. Then, compiling
method for the flat predicate mechanism is researched, and a compiling framework for the flat predicate
mechanism is presented. Experiments show that the flat predicate mechanism and compiling
implementation framework can better enhance the executive efficiency of multi-condition programs.
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if(a> b && c>d || a>c)
re =2; p1,p2 =a>b || ps, ps =c>d| ps,ps=a>c
else (p2,p9)re= 2 ||( pe) re=2||(p1,ps) re=3 || (p2,p3,p5) re=3
(a)
re =3; p1,p2=a< 10 || ps, ps = a<30 || ps, ps=a<60 ‘
return re ; (p2)b=10|| (1, ps) b=20/|(p1,3,P6) b=30|((p1, p3,p5) b=40
} (®
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Fig.3 Flat predicate code
BB1:

pi1,p2 = a>b
(p1)br_ cond BB 3
BB2:
ps,ps = c>d
(ps ) br_ cond BB 4
BB3:
Ps,ps =a>c
(ps)br_ condBB 5
BB4:

re =2

B ExitBB 6
BBS5:

re =3
ExitBB 6:
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Fig. 1 Predicate code for multi-condition

void func ( inta, int * ret ) {
inth;
if(a<10){
b =103}
else if (a<30){
b=20;}
else if (<60 ) {
b=30;}
else
b =40;
* ret =b;

}

@

P1,p2 =a<10
(p2)b=10

(@ 1)ps,ps=a<30
(pa)b=20
®3)ps.ps =a<60
(Pps)b=30

(ps) b=40

(b
B2 KEEITHEIBARE
Fig. 2 Predicate code with long-path
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Fig. 4 Classic predicate compiling framework
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Fig. 5 Flat predicate compiling framework
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BB1:

pip2=a>b
(p1) br_cond BB3

BB2:p,
P3,pa=c>d
(p4) br_cond BB4
BB3:p; orp;
Psps=a>c
(ps) br_cond BB5
BB4:p, or pg
xr 8 =2
br _exitBB
BB5:ps
xr 8 =3

6 RGN SEBRE
Fig. 6 Recognition of local predicate
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BBI:
pip2=a>b
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br_exitBB
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Psps =a>c
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Fig.7 Recognition of absolute predicate path
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Thl. 1 Benchmark for predicate optimization
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Thl. 2 Characteristics of condition execution in the testsuite
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Fig. 9 Performance of flat predicate mechanism
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