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Research Computing Center (RCC)
Webpage: www.rcc.uga.edu

Resources:

IBM p655 series – AIX 5.2
21 Power4 8-way processors
16GB RAM per node

SGI Altix 3700 – 64-bit Linux
16 Itanium2 1.3GHz processors (IA-64)
32GB shared memory

Shared home directory
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Writing and Optimizing a Code
Use static allocation of memory

De�ne all variables
use ìmplicit none' in Fortran

De�ne variables in a separate �le

Example: de�ne .h
impl icit none
inte ger i
real *8 sum, a
para mete r(a=2 .7d0 )
save
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Prog ram Test
incl ude 'defi ne.h '
call sub 1
writ e(*, *)sum
end

subr outi ne sub1
incl ude 'defi ne.h '
do i=1 ,10

sum=sum+dcos (a*d ble(i ))
endd o
retu rn
end
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Division is slower than multiplication

No:
do i=1 ,100 00

...c ompute M...
M=M/N
...s ave value of M...

enddo
Yes:
Ninv =1.0 d0/N
do i=1 ,100 00

...c ompute M...
M=M*Ninv
...s ave value of M...

endd o
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Optimized array access: row major (C) vs.
column major (Fortran)

C:
for( i=1, i<10, i++) {

for( j=1, j<10, j++) {
A[i] [j]=. ..

}
}

Fortran:
do j=1 ,10

do i=1 ,10
A(i, j)=.. ..

endd o
endd o
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Loop unrolling and fusion: reduce number of
loops

No:
do i=1 ,2

a(i) =i
endd o
do i=1 ,100 0

r1(i )=ra nd()
endd o
do i=1 ,100 0

r2(i )=ra nd()
endd o

Yes:
a(1) =1
a(2) =2
do i=1 ,100 0

r1(i )=ra nd()
r2(i )=ra nd()

endd o
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Saving binary data - Caution!
Big Endian system (IBM power4 - pcluster)

Most signi�cant value ! lowest storage address.

Little Endian system (Intel - altix)
Least signi�cant value ! lowest storage address.

E.g.: 1025 = 00000000 00000000 00000100 00000001

Address Big-Endian Little-Endian

00 00000000 00000001

01 00000000 00000100

02 00000100 00000000

03 00000001 00000000
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Compilation and linkage options
Debugging:

-g : Produces symbolic debug information in
the object �les (used with dbx, gdb, idb, ddd)

Array bound check:
-C : IBM compilers (xlf, xlc, xlC)
-CB : Intel compilers (ifort, icc)

-fbo unds- chec k
: GNU compilers (g77, gcc, g++)
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Optimization:

-O

-O3 -qstrict -qarch=auto -qtune=auto (IBM)

-O -ftz (Intel)

Example:
xlc -O pro gram. c -o pro g.x
xlf -O3 -qstr ict mc.f rand om.f -o mc

In general -O3 and other higher order optimization

�ags have to be used with care (check that results

are still correct).
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Make�le:
FC = xlf

FFLAGS = -O3 -qstrict -qarch=pwr4 -qtune=pwr4

OBJS = mc.o random.o

SRCS = mc.f random.f

EXE = mc

$(EXE): $(OBJS)

$(FC) $(FFLAGS) $(OBJS) -o $(EXE)

clean:

rm -f $(OBJS)

To compile the code:

pclu ster > make -f Makefile
pclu ster > make clea n
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Usingscripts
What is a script?

A collection of shell commands executed in
sequence

Shell: csh, ksh, bash

Example: run.sh

#!/b in/c sh
cd wor king _dire ctor y
time ./a .out
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Another example:
#!/b in/c sh
# Scri pt run. sh to run a job
set work dir=/ scra tch/ tsai/ mc
set homedir=/ home/tsa i/pro grams
set prog name=mont ecar lo
cd ${w orkd ir}
cp ${h omedir}/$ {pro gname}.f .
xlf -O ${p rogna me}. f -o ${pr ogna me}. x
time ./$ {prog name}.x
exit

unix prompt> ./run.sh
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Automatic Resubmission of Jobs (pcluster):

Example: s1.sh
#!/b in/c sh
cd wor king _dire ctor y
time ./m yprog ram < in1. txt > out 1.tx t
echo "ug sub T8- i8-t 1-1h s2.s h"|a t now
exit

Notes:

s2.sh can submit s3.sh, and so on.

s1.sh can resubmit itself (“in�nite loop”), can
set termination rule in script
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Example of Termination Rule:

File results.txt is generated by last run

Script s.sh checks if results.txt exists:
No: resubmits job
Yes: exits

#!/b in/c sh
poe ./my progr am
if ( ! -e resul ts.t xt) then
echo "ug sub T8- i8-t 1-1h s.sh "|at now
endi f
exit
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Automatic resubmission of a job when it runs out
of cputime and is terminated (pcluster):
#!/b in/k sh
# Scri pt run. ksh
cd /ho me/t sai
expo rt qname=T1-i1- t1-1 h
trap "ug sub $qname /hom e/tsa i/ru n.ks h;

exi t 0" 24
time /ho me/ts ai/p rog. exe
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Utility commandawk/gawk
Examples of usage:

Extract two columns (e.g. columns 2 and 9)
from data.txt

cat data .txt | awk '{pr intf
(``% 10.5 f%10. 5f\n '',$ 2,$9) }'
> data 29.tx t

Change �le names from a.ps, b.ps, c.ps etc to
a1.ps, a2.ps, a3.ps etc

ls *.p s | awk '{{ i=i+ 1}{pr int
``mv `` $1 ``a' ' spri ntf(i )
``.p s''} } | sh
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Stream text editor sed
Perform basic text transformations

Example:

Search/replace strings in a �le

sed -e 's/ old/n ew/g ' file> file _new

Search/replace strings in all �les

ls * | awk '{pr intf (``% s\n'' ,
``s ed -e 's/ol d/ne w/g' `` $1
``> '' $1 ``_ne w'') }' | sh
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Summary
Write optimized code

Use compiler �ags for further optimization

Use scripts to run/submit jobs

Many unix utilities available for data/�le
handling

RCC website: www.rcc.uga.edu

Shan-Ho's email: shtsai at uga.edu
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