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A High Performance Parallelizing Compiler using Knowledge-Base Techniques (II) 

A Parallelizing Compiler with Run-Time Parallelization Supports for Multiprocessor 

Systems 
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In order to parallelize a sequential loop, a 

parallelizing compiler must perform a parallel 

schedule of the loop iterations based on the static 

data dependence analysis. Some loops, however, 

may contain the potential parallelism that can 

not be detected at compile-time.  For example, 

in sparse matrix computations, array subscripts 

often involve indirection arrays and thus defy 

static analysis. Conservatively, the loop 

iterations in such examples will be executed 

sequentially. Motivated by these concerns, a 

run-time technique based on inspector-executor 

scheme is proposed to find available parallelism 

on loops in this project.  Our inspector will be 

able to determine the wavefronts by building a 

DEF-USE table.  Additionally, the process of 

inspector for finding the wavefronts can be 

parallelized fully without any synchronization.  

Our executor will be able to perform the loop 

iterations concurrently.  For each wavefront in a 

loop, the auto-adapted function is used to get a 

tailored thread number rather than using fixed 

thread number for execution.  Experiments will 

be made to show that our new parallel inspector 

can handle complex data dependency patterns 

and reduce itself execution time obviously.  

Besides, the new partitioning strategy for 

executor can also improve the performance of 

run-time parallelization obviously.  In this year 

of project, we will also improve the performance 

of PPD and KPLS to achieve our exception.  
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As a final goal, a high-performance and portable 

FORTRAN parallelizing compiler for 

shared-memory multiprocessor systems will be 

developed. 
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DO I = 1, N

       DO J = 1, I

S1:     A(3 * I)  = A(I + 2) + 100

S2:     aa = aa + sin(J ) *  tan(J )

       ENDO

ENDO
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DO I = 1, N
       DO J = 1, I
S1:     A(B(I) + J) = I + J + 10
S2:     aa = aa + sin(J) * tan(J)
       ENDO
ENDO

 
�Ê: Two loop examples for run-time 

parallelization. 
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�L: The structure of PFPC 
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�R: An example of NUMA machine 
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��: The data flow for loop parallelization. 
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��: The structure of wavefronts 
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