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Abstract Accelerating program performance via SIMD vector is very common in modern processors, Based on SIMD
data dependency constraints, we presented the design and implementation of the improved Tarjan algorithm with reverse
dependency graph to increase recognition rate of SIMD parallelization. And in combination with traditional vectorization
method, the SIMD-oriented loop optimization technology was proposed that avoids unnecessary overhead in data reor-

ganization. Qur experimental results demonstrate that the performance of generated SIMD using the technology code is

increased by 12% compared with ICC.
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//Input: N in reservse dependence graph G=(N,D)
Func RankNode(N)
forall n in N.do

nindex =
n.lowlink =
endfor
/finput: N in reservse dependence graph G=(N,D)
//ouput: Start node v
Func FindStartNode(N)
v = max(s.LexicalOrder);
/finput: node list L
Func Serialize(L)
forall s in L do
while (s.index != s.Jowlink)
L.Dequeue(s);
L.Enqueue(s);
endwhile
endfor
//input: start node v
/loutput: node list L
Func SerializeNode (v)
St.push(v);
forall (v, v') in do
If v'. unvisited then

n.LexicalOrder;
n.LexicalOrder;

SerializeNode (v')
v.Jowlink = min(v.lowlink, v'.lowlink)
elseif v' in St then
v.lowlink = min(v.lowlink, v'.index)
If v = v' then v. LexicalOrder = 0;
endif
endfor
// Is v the root of an SCC?
if (v.lowlink == v' .index)
repeat
v =S.pop
L.add(v’)
until (v'.lowlink == v.index)
Serialize(L);
endif
// input: reservse dependence graph G=(N,D)
//output: node list L
Func RTarjan()
L.empty();
Ranknode(N);
while n., unvisited() in N do
v = FindStratNode(N);
L’ =SerializeNode(v);
L+=L";
S=S-L;
endwhile
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//Input:Dependenc Graph G=(N,D)
vector length veclength
Func SimplifyDep(G)
foralld € Ddo
if d.dis >= veclength then
G.delete(d);
/finput: Dependenc Graph G=(N,D)
/foutput: Reverse Dependence Graph G=(N,D)
Func ConstructReverseDep(G,G)
foralid € DinGdo
d=(nn’ ) ->d =(n’ )
G.add(d’ );
//input:state node list L
//output: state node list with annote La
Func JudgeVectoriable(L)
p = L.firstnode;
while p t=NULL do
judge p whether it could be vectorized using Table 4 ;
if p is vectoriabe then p.isVec = 1;
p=L.next;
endwhile
//input:state node list with annote La
/fouput:Fors with the isVecFor annote
Func PartationNode(La)
p = p = L.firstnode;
while p '=NULL do
St.empty();
do
St.push(p’ );
P =p
p = L.next;
while (p.isVec !=p’ .isVec)
generate For with node in St;
ifp’ .isVec then annote For with isVecFor;
endwhile
//Input:Dependenc Graph G=(N,D)
Func OptForSimd(G)
SimplifyDep(G);
ConstructReverseDep(G,G);
L=Rtarjan(G);
JudgeVectoriable(L);
PartationNode(L);
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BETF ICC, By FARMIBEA I 6+ S E ISR
G RER F A By SIMD F47iRM %R |, SZ-VECEH/ T
ICC.

# 1 SIMDiRBI#xT &

AMRER R N N
P % % E 8 VSR
Intel C++ 108 23 109 54%
SZ-VEC 38 94 60.3%

FER E a4 R SIMD RS TI. WiA
Bl SZ-VEC iR 5| i SIMD 34746 143 MEEF, A5 i
18 o R MR FF I RSB SR AR AR, 7 FR o R A SLP 3™
SERL SIMD fRIBA L. B 7 BRRAEE R P e R AL HE
B 397, 3% 69 MBI HERBIRE KB & 5706, 3% 70 M
PR HERET MR L & 496,38 4 MERR. B T(D)BEBFFY
BETETE, PR R A A T L EORIER T 12%, T
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for(i=8;i<N;it+){
St bli} =afi}+4;
82 c[i-1]=bli-1}+cfi) ;
' (2) BEY
_v_1_preg_w2c =simd_set_intv8(4,4,4,4,4,4,4,4)
for(i=1; i<N/8; i++){
L1 simd load(_v_0_preg_w2c_0,a+(i*8)*4);
L2 _v_2 preg w2¢c_0=_v_0_preg w2c_0+ _v_1_preg wic;
L3 simd_store( _v_2_preg_w2c_0,(b+(i*8)*4));
L4 simd_loadu(_v_3_preg w2c_0,(b+i*8-1)*4);
LS simd_loadu(_v_4_preg_w2c_0,(c+i*8-1)*4);
L5 _SLP _p44 _preg=(_INT32)}(_v_4_preg_w2c_0)
L6 _SLP p43_preg=( INT32)(_v_3 preg w2c 0);
L7 _SLP_p42 preg= _SLP_p43_preg* SLP_p44 preg;
L8 _SLP p38 preg= simd_srlow(_v_4_preg_w2¢ 0,32U);

L9 _SLP_p37_preg = simd_srlow(_v_3_preg_w2c_0,32U);
L10 _SLP_p36_preg= _SLP _p37 preg* SLP_p38 preg;

LéQ .7 __preg_ch_O=simd_se;_intv8LSLP ' p42_preg,
_SLP_p36_preg,
RS )
L30 simd_store(_v_7_preg_w2c_0,c+(i*8)*4 );
}
(o) RERARE £ K BSIMDR G
_v_I_preg_w2c = simd_set_intv8(4,4,4,4,4.4,44)
for(j=1; j<N/8; j++){
L1 simd_load(_v_0_preg_w2c_0,aHi*8)*4);
L2 _v 2 preg w2c_0=_v_0_preg w2c¢c_ O+ v_1_preg wlc;
L3  simd_store( _v_2 preg_w2c_0,(b+(i*8)*4)),
}

For(i_preg=8, i_preg <N; i _preg++){
L4 cfi_preg-1}=bfi_preg-1] + c[i_preg);
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