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Performance Evaluation by Utility Applications
of Mechanisms to Optimize Parallel Processing
Tomohiro Akiba  Takashi Matsumoto  Kei Hiraki
Department of Information Science, Faculty of Science, The University of Tokyo

7-3-1 Hongo, Bunkyo-ku, Tokyo, 113, Japan

Many hardware mechanisms are proposed to support optimizing parallel applications
on shared-memory parallel computers. This paper concentrate especially on Elastic bar-
rier ( an extended barrier to eliminate idle time ), and snoop-cache-protocols’ coexistence
( each data object can have its own snoop-cache protocol). This paper evaluates by
execution-driven instruction-pipeline-level simulation, how much these mechanisms im-
prove the performance of parallel applications that range over fine-grain and coarse-grain
programs. The result data of simulations of SPLASH matches the result of execution on

another machine. This fact assures that this simulator has high reliability.
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float vi,v2,v3,v4,v5,v6,v7,v8;
integer v9,v10;
for(ve=1;v9<1000;v9++){
vi0 = v - (v9/100)*100;
v2 = 1,0/v6;
v2 = v2-1.0/(v6+2.0);
v2 = v2+1.0/(v6+4.0);
v2 = v2-1.0/(v6+8.0);
v3 = v3+v7/(v6+8.0);
v3 = v3-v7/(v6+10.0);
v3 = v3+v7/(v6+12.0);
v3 = v3-v7/(v6+14.0);
ve = v7/(v6+16.0);
vE = vb+v7/(v6+18.0);
v4é = va+v7/(v6+20.0);
v5 = vb+v7/(v6+22.0);
v4 = v4+vT/(v6+24.0);
v6 = v5+v7/(v6+26.0);
vé = va+v7/(v6+28.0);
vE = v5+v7/(v6+30.0);
vi = vi+v8/(v6+32.0);
vi = vi-v8/(v6+34.0);
vi = vi+v8/(v6+36.0);
vi = vi-v8/(v6+38.0);
v2 = v2+v4,
vi = vi+v2#*4.0;
vé = v6+40.0;
vi = (vi+4.0%v3) - 4.0%v5;}
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for(i=3;i<n-2;i++){
c[il = x[i] + wisx[i+2]

+ w2ex[i+1] + w3*c[i-3] +wa*c[i-2];}

5: doacross example

for(i=3;i<n-2;i++){

a; t = x[i] + wi*x[i+2] + w2#x[i+2];
Bi t =t + w3xc[i-3];
vi t =t + wakcli-2];
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performance of doacross2
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11 1.3739 1.8416 0.3069 3.8708
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8 | 10.5583 16.4528 | 17.1637 47.1827
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doacross speed-up with protocol change
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Application | Synchronization Granu-
-larity

Ocean barrier large
Water barrier large
MP3D barrier large
LocusRoute | task queues, barrier | medium
PTHOR task queues, barrier | medium
Cholesky task queue large

# 2: Summary of some behavioral characteristics.
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Application | Original | CPC | EB
% % %

Water -1 100 100.6 | 100.3

MP3D 100 106.8 | 100.2

R4 ETHR (FYVF22100%e LRk)

Application | Original | CPC Fls
Water 2027548 1752309 13.6%
MP3D 15664814 | 14886029 | 5.0%
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bar idle | 3.95% | 0.87% | 8.1%
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IFETCH | DREAD { L.LDREAD | DWRITE | LLDWRITE | TOTAL
Water | 2.0 0.7 0.6 1.2 0.2 4.7
MP3D | 1.2 7.8 9.9 18.0 4.8 41.7
pthor 0.9 4.7 15.5 0.9 7.9 29.9
Locus | 3.4 4.3 12.9 6.8 3.6 31.0
E3 AXREDAEYT 72 EA L (%)
WATER | FETCH | READ | WRITE | TOTAL | 2
Normal | 2.21 2.01 2.13 2.04
CPC 2.21 2.09 2.05 2.04 ik
MP3D | FETCH | READ | WRITE | TOTAL
Nommal 1 3.69 218 107 265 [Boy87] James Boyle. Portable p'rograms for pa.r-
CPC 4.04 217 231 249 allel processors. Holt, Rinehart and Win-
ston, Inc., 1987.
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