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Programming Exercise

« Target: multicore/omp/srcO

— http://nkl.cc.u-tokyo.ac.jp/15s/OpenMP.pdf
— PCG with Diagonal Scaling Preconditioning
— Apply “ELL" matrix storage format to the target

« Comparison of performance
* Analysis by profiler



OpenMP Version (C)
>$ cd

>$ cp /home/z30088/omp/omp-cO.tar .
>$ tar xvf omp-cO.tar

>$ cd multicore/omp/srcO
>$ make

>$ Is ../run/sol0
solO

(modify go.sh (see below))
>$ pjsub go.sh

#1/bin/sh

#PJIM -L ""node=1"

#PJIM -L "elapse=00:10:00"
#PJIM -L "rscgrp=lecture9"
#PJIM -g "'gt89"

#PJIM -]}
#PJIJM -0 “aaa.lst"
export OMP_NUM_THREADS=M M=1,4 8,16

_/sol0



OpenMP Version (Fortran)

>$ cd
>$ cp /home/z30088/omp/omp-fO.tar .

>$ tar xvf omp-fO.tar

>$ cd multicore/omp/srcO
>$ make

>$ Is ../run/sol0
solO

(modify go.sh (see below))
>$ pjsub go.sh

#1/bin/sh

#PJIM -L ""node=1"

#PJIM -L "elapse=00:10:00"
#PJIM -L "rscgrp=lecture9"
#PJIM -g "'gt89"

#PJIM -]}
#PJIJM -0 “aaa.lst"
export OMP_NUM_THREADS=M M=1,4 8,16

_/sol0



Original Program
>$ cd <$0-TOP>
>% cp /home/z30088/class eps/ex.tar .

>$ tar xvf ex.tar

>$ cd ex
>$ cd C
>$ Is
run src
>$ cd ../F
>$ Is
run src

<$0-TOP>/F ,<$0-TOP>/C: <$0-ex>



Procedures

* Code is parallelized, and redordered
— OpenMP
— Reordered CM/RCM
* Apply ELL
— poi_gen
— solver PCG



Example: poi_gen
For all rows, number of non-zero off-diagonal
components= 6 (=3+3)

1C
IC-- 1D array

allocate (indexL(0:nn), 1ndexU(0:nn))
indexL= O
indexU= 0

do 1cel= 1, ICELTOT
indexL(icel)= 3
indexU(icel)= 3
enddo

do icel= 1, ICELTOT
indexL(icel)= indexL(icel) + indexL(icel-1)
53dexU(icel)= indexU(icel) + i1ndexU(icel-1)
enddo

NPL= indexL(ICELTOT)
NPU= indexU(ICELTOT)

allocate (itemL(NPL), AL(NPL))
allocate (itemU(NPU), AU(NPU))

itemL= O

itemU= O
AL= 0.dO
AU= 0.dO



Example: poi_gen
Column ID if AL/AU= 0.0: ICELTOT+icou

icou= 0
do 1= 1, ICELTOT
do k=1, 3
1T (itemL(indexL(i-1)+k).eq.0) then
icou= icou + 1
itemL(indexL(1-1)+k)= ICELTOT + 1icou
endif
1T (icou.eq-N4) icou= 0
enddo
enddo

icou= 0
do 1= 1, ICELTOT
do k=1, 3
1T (itemU(indexU(i-1)+k).eq.0) then
IcCou= icou + 1
1temU(indexU(i-1)+k)= ICELTOT + 1icou
endif
iIf (icou.eq-N4) i1cou= 0O
enddo
enddo

icou: 1-N4
N4- Not so big value (e.g.256)

PHI (1CELTOT+N4)



Example: solver PCG
Implementation of Mat-Vec (1/3)

do 1= 1, N
VAL= D(i)*W(i,P)

do k= indexL(1-1)+1, indexL(1-1)+3
VAL= VAL + AL(K)*W(itemL(k),P)
enddo

do k= i1ndexU(1-1)+1, indexU(i-1)+3
VAL= VAL + AU(K)*W(itemU(k),P)
enddo

W(1,Q)= VAL
enddo

W(ICELTOT+N4,4)



Example: solver PCG
Implementation of Mat-Vec (2/3)

do 1= 1, N
VAL= D(i)*W(i,P)

do k=1, 3

kk= (1-1)*3 + k

VAL= VAL + AL(kk)*W(itemL(kk),P)
enddo

do k= 1, 3

kk= (1-1)*3 + k

VAL= VAL + AU(kkK)*W(itemU(kk),P)
enddo

W(1,Q)= VAL
enddo

W(ICELTOT+N4,4)



&

Example: solver PCG
Implementation of Mat-Vec (3/3)

do 1= 1, N
VAL= D(1)*W(i,P)
do k= 1, 3

kk= (i-1)*3 + k
VAL= VAL + AL(kk)*W(itemL(KK),P)

+ AUCKK)*W(itemU(kk) ,P)
enddo
W(r,Q)= VAL
enddo
do 1= 1, N
VAL= D()*W(i,P)
do k= 1, 6

kk= (1-1)*6 + kK
VAL= VAL + AMAT(kk)*W(rtemLU(kk),P)
enddo

W(r,Q)= VAL
enddo
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Report

« Deadline: 17:00 August 29t (Sat), 2015.
— Send files via e-mail at nakajima(at)cc.u-tokyo.ac. jp

* Report
— Cover Page: Name, ID, and Problem ID (P1) must be written.

— Less than 20 pages including figures and tables (A4).
« Strategy
 Structure of the Program
 Numerical Experiments
« Performance Analysis by Profiler
 Remarks

— Source list of the program




