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Motivation
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 IBM POWERstation 100, 150 MHz

Digital Alphastation 4/266, 266 MHz

Digital Alphastation 5/300, 300 MHz

Digital Alphastation 5/500, 500 MHz 
AlphaServer 4000 5/600, 600 MHz 21164

Digital AlphaServer 8400 6/575, 575 MHz 21264
Professional Workstation XP1000, 667 MHz 21264A
Intel VC820 motherboard, 1.0 GHz Pentium III processor

 IBM Power4, 1.3 GHz

 Intel Xeon EE 3.2 GHz
 AMD Athlon, 2.6 GHz

 Intel Core 2 Extreme 2 cores, 2.9 GHz 
 Intel Core Duo Extreme 2 cores, 3.0 GHz

 Intel Core i7 Extreme 4 cores 3.2 GHz (boost to 3.5 GHz)
 Intel Xeon 4 cores, 3.3 GHz (boost to 3.6 GHz)

 Intel Xeon 6 cores, 3.3 GHz (boost to 3.6 GHz)

Intel D850EMVR motherboard (3.06 GHz, Pentium 4 processor with Hyper-Threading Technology)

1.5, VAX-11/785

 AMD Athlon 64, 2.8 GHz

Digital 3000 AXP/500, 150 MHz
HP 9000/750, 66 MHz

IBM RS6000/540, 30 MHz
MIPS M2000, 25 MHz 

MIPS M/120, 16.7 MHz

Sun-4/260, 16.7 MHz

VAX 8700, 22 MHz

AX-11/780, 5 MHz

The Parallel Challenge!

• libraries: MPI, CUDA…!

• compiler directives: OpenMP, OpenACC…!

• programming languages: PGAS…!

• parallelizing compilers: GCC, ICC, PLUTO…

Automatic Parallelization driven by diKernels
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i = 0;

t = 0;

t = t + A[i][j] * x[j];

y[i] = t;

i++;

if (i < n)

j = 0;

j++;

if (j < m)
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ROOT EXECUTION SCOPE

ES_fori (Fig. 1, lines 1-7)

ES_forj (Fig.  1, lines 3-5)

< tBB1 >
scalar assignment

< tBB2 >
scalar reduction

< yBB4 >
regular assignment

Experimental Evaluation
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1.for (i = 0; i < n; i++) { 
2.   t = 0; 
3.   for (j = 0; j < m; j++) { 
4.      t = t + A[i][j] * x[j]; 
5.   } 
6.   y[i] = t; 
7.}

1.#pragma omp parallel for shared(A,y) private (t,i,j) 
2.for (i = 0; i < n; i++) { 
3.   t = 0; 
4.   for (j = 0; j < m; j++) { 
5.      t = t + A[i][j] * x[j]; 
6.   } 
7.   y[i] = t; 
8.}

David A. Patterson and John L. Hennessy. Computer Organization and Design: The Hardware/Software Interface. Elsevier, 2014.

EQUAKE from SPEC CPU2000 !
on 2 Intel Xeon E5520 quad-core processors!
!
!
The Intel compiler is unable to parallelize this case 
study properly while our approach reduces the 
execution time
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