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Introduction

e ac3 - The Australian Centre for Advance
Computing and Communication

— NSW State Government and 8 NSW-based
universities (including UoW)

— ATP at Redfern



Supercomputers at ac3

e Barossa
— Linux cluster
— 147 dual nodes (294 CPUs)
— 3GHz Pentinum 4

e Clare
— SGI Origin 2400 system
— 64 processors (400MHz)
— 32GB of RAM

e Hunter
— 2 NEC SX5 processors
— Vector



My Responsibilities

o System level support
— Make a request to use the ac3 supercomputer
— Arranging for access authorizations

« Application support

— Parallelisation, and Optimisation of codes — porting
existing codes to run on the supercomputer

o User level support

— Advice and/or assistance in using various tools and
techniques in high performance computing environment



Connect with barossa

B - default - BEH Secure Shell - 0] =|

File Edit ¥iew Wmdow Help
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| &1 Quick Comnsct (] Profiles

Comnect to Eemote Host il
;lg Host Name: |bamssa.ac3.ccum.au e
2 et Namme: IWWDE Cancel
Port Mumber: IEE

Authentication Method: |<Frofile Settings= =

AbH Secure Shell 3.2.3 (Build 279)
Copyright [(c) 2000-2003 35H Communications Security Corp - http: /Avww. ssh. com/

Thiz copy of 33H Secure 3hell is a non-commercial wersion.
Thiz werzion does not include PET and PECS #11 functionality.
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Files transfer into barossa

e SSH Secure Shell Client 3.2.3
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B datap dat gz 50217 Wik
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Set PATH Environment 1

 Modify .bash_profile

5] baros

SEH Secure Shell
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| The entire contents of this MOTD

The high performance BELAS library libgoto iz now available on all
To link this into your code all you need to do is:

ifc -o <exe-name> <files> -lgoto pd 512 Aasr/local/lib/xerbla.o
g77 -0 <exe-name> <files> -lgoto_pd 512 Aasrslocal/lib/xerbla-g77.0
4 parallel wersion is also awvailable, use -lgoto_pd 51Ep.

For further details see http: //stmw,. cs.utexas.edususers/flame/goto/

can he wiewed at: |

| http://barossa.acd. com. ansmotd, Tt I

Connected to baross=.ac? com.an

| For assistance with this system, please ewail <help@ac3.com.aws, or |
| for urgent issues during working hours, telephone (02) 9209 4060. |
I I
[wwlZ[dbarogsa wwlZ]s ls -a

.bash logout . Canna Lgtkre .55h
.. .bash profile eltham . kde . HEMACS
abaqus.pbs .bashrec L BIAacs menangle .zshre
.bash history hlast Lforward .modulesbeginens
[wmrd2@bharossa wwlz]5 I

|SEH2 - apgl 28-che - himac-md 5 - none | alx24 l_ @ l_ E




Set PATH Environment 2
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File Edit ¥iew Window Help

H Sk B2 22 &

&1 Quick Comnect || Profiles

S| % &

—

I PICO{tm) 4.2 ile: .bash profile
ﬂ +bash profile
# Get the aliaszez and functions=
if [ -f ~/.bashrc ]: then
~# . bashrc
fi
# User specific enwvironment and startup prograns

PATH=5PATH: sHOME /bin: fusr/local /abaqus /Conmands: .

export PATH
unset TIEENAME

[ Fead 13 lines
Wi Bead File @y Prev Pog

il ritelut
gl Justify

et Help i Cut Text Cur Pos
Exit @l TnCut Tex To Spell

Connected to baross.ac3 com.an |SSH2 - aezl 28-che - hmac-md 5 - none | B4 | |§f;] |

@l Mhere iz @@ Next Pg

L




Prepare for Running abaqus

 Transfer input files into barossa
(menangle.inp)

 Small job
— abaqus job=menangle
— Head node

OS
Manage the computers

— Storage space Is limited



Running a Big Job

Computational nodes
Scratch space
Batch queue system (PBS)
— and
Steps:
1. Create a python script

2. Create a PBS file
3. Submit the PBS job



Create a Python Script

8] barossa.ac3 com.an - barossa - IDIEI
File Edit View Window Help

H R sgleee al s @ e

&1 Quick Comnect ] Profiles

ifc -o <Lede-name> <files> -lgoto_pd 512 /usr/slocaliflibs<erbla.o

ar

g7y -0 <exe-namer <filesr -lgoto_pd 512 /usrilocalslibsxerbla-g77.o0
& parallel wersion is also awvailable, use -lgoto_pd 51&p.

For further details see http: /s mmr, cs.utexas.edususerssflane/gotas

| The entire contents of this MOTD can be wiewed at: |
| http: //barossa.ac3.com. au/motd, txt |

| For assgistance with this system, please email <helpfac3.com.ar=, or |
| for urgent issues during working hours, telephone [(02)] 2209 4060, |
I I

[wwlZ@barossa wwlz]s 13

abaqus.pbs blast eltham menangle

[wwlZEbarossa wwilZ]s cod menangle

[wmwlZdharossa menangle]s abagqus job=data cpus=z

Input file : menangle.inp

Jobh data.com not submitted.

[vrdZAbarossa nenanglels 1a

abaqus.pbs data datal data.err data.out mwmenangle.inp
[wmr0zZ[dbarossa menangle |5 I

Connected o barosa.ac3 com an BSHZ - seslZ8-che - homac-md5 - none [80x24 | [ |

L




T B Py mem e L L = ..'I"'.':? o B
TH] barossacd coman - barossa - SRH Set

Creat__e a PBS file

=10l x|

File Edit Wiew Window Help

H SR 22 22e ¢4

S| % SN2

&1 Quick Connect ] Profiles

T PICO(tm) 4.2 File: abadqus.phs

B! /hinssh

#PE3 -0 data.out

#PE53 -e data.err

#PE3 -1 nodes=1l:ppn=:2
#PES -1 walltime=20:00:00
#PBS -1 cput=z0:00:00
#PES -1 mem=10Z4mh

mkdir -p Jacratch/sPBE3 JOBID/data

gcp barossafa:imenangles* Sscratch/$PBES _JOEID/data
cd fscratch/8PBS JOBID/data

Aazrslocal fabaqus/Conmands fabaqus python data.com
gzip Sscratch/8PBS _JOBID/datas*

gcp Jacratch/§PBE3 JOBID/datas* barossafs:menangle

[ Fead 16 lines
@iy Fead File @y FPrev Pog

@l Tfritelut
gl Juztify

et Help
Exit @il TThere iz @y Next Po

wd Cut Text
gl TTncut Tex

E

Cur FPo=
To Spell

Connected to barozsa.ac? com.an
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Submit the PBS Job
gsub, gstat, qdel, pbs showqg

8] barossa.ac 3 com.an - banossa

=101 |

File Edit View Window Help

H Sk 2 e 4
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£1 Quick Cannect | (] Profiles

#PES -e data.erkr

#PES -1 nodes=l:ppn==2
#PE3 -1 walltime=95:00:00
#PES -1 cput=93:00:00
#PEL -1 mewm=1024dm

wkdir -p JSscratch/5PES_JOEBID/data

scp barossafsimenangles* Jscratch/sPE3_JOBID/data
cd facratch/$PES_JOBID/data

Ausr/local fabaqus/Commands fabaqus python data.conm
Jgeip fscratch/sPES_JOBID/Adatas*

scp fscratch/5PES JOBID/datas* barossafsimenangle

[ Read 16 lines ]

[vrlZ@barosza menangle]s 1s

abaqus.pbsz data datal data.err data.out penangle.inp
[wrlZ@barosza menhangle]s gsub abaqus.phs

Je6dl.barossa.aci.com. au

[wmwlZAbarossa menangle ]s I

Connect guickly withont profiles |SSH2 - agzl 28-che - hmac-md 5 - none | B024

&l |

M



Example

« Menangle-Freg.inp (from Ben Lake, a PhD student of

Professor Michael West)
— Analyse a railway bridge vibration
— Extract the first 1000 natural frequency modes

e worner
— 200 eigenvalues
— 30 hours
e barossa
— 1000 eigenvalues
— 19756 sec (about 5 hours)



STEPF 1 CALCULATION OF E
FOR NATURAL FREG®D

THE LANCZOS EIGENSOLVER IS USED FOR THIS ANALYSIS

NUMBER OF EIGENVALUES 1000
HIGHEST FREQUENCY OF INTEREST 0.10000E+19
HAXINOM HUMBER OF STEPS WITHIN RUN 35
BLOCE SIZE FOR LANCZIOS PROCEDURE 7

IGENVALUES
TENCIES

THE EIGENVECTORS ARE SCALED SO THAT THE LARGEST DISPLACEMENT ENTEY IN EACH VECTOR IS UNITY

THE ANALYSIS HAS BEEN COMPLETED
ANALYSIS STUMMARY:

TOTAL OF 1 IHCREMENTS
0 COTBACKS IN AUTOMATIC INCREMENTATION
0 ITERATIONS
857 PASSES THROUGH THE EQUATION SOLVER OF WHICH
51 INVOLVE MATRIX DECOMPOSITION, INCLUDING
0 DECOMPOSITION(S) OF THE MASS MATRIX
1 EREORDERING OF EQUATIONS TO MINIMIZE WAVEFRONT
0 ADDITIONAL RESIDUAL EVALUATIONS FOR LINE SEARCHES
0 ADDITIONAL OFERATOR EVALUATIONS FOR LINE SEARCHES
23458 WARNING MESSAGES DURING USERE INPOT PROCESSING
1 WARNING MESSAGES DURING ANALYSIS
0 ANALYSIS WARNINGS ARE NUMERICAL PROBLEM MESSAGES
0 ANALYSIS WARNINGS ARE NEGATIVE EIGENVALUE MESSAGES
0 EEROR MESSAGES

JOB TIME STUMHARY

ISER TIME (SEC) = 33477
SYSTEM TIME (SEC) = 23660
TOTAL CPO TIME (SEC) = 5713 .8
WALLCLOCK TIME (SEC) = 19756



Why use barossa?

e Efficiency
e Multi-jobs

— Run individual jobs on the same time
e Anytime

— No time restriction



Clare

Security token ($150)
Connect with clare
$ telnet clare.ac3.com.au

Upload/Download files
$ ftp ftp.uow.edu.au

Batch queue system (PBS)



Parallelisaton Techniques

e There are many different parallelisation
methods for FORTRAN or C/C++ code
e OpenMP complier directives
— Manual parallelisation
— Automatic parallelisation



Running FORTRAN 1

e To run your code on one processor
$ 77 test.f -O3
$ nohup timex a.out &
$ ps

e -O3 option optimises code

 timex reports the CPU used by your
program



Running FORTRAN 2

e To run your code on multi-processors

— Before running your job

$ setenv OMP_NUM_THREAD n

Where n is the number of processors
(default: 6 processors)

— Compile using
$ 77 test.f —-O3 —apo
— -apo flag Is the automatic parallelisation option



Running FORTRAN 3

e Clare - $f77

Barossa - $g77

e Batch queue system

— $ gsub test.pbs

¥FES -1
¥FEBES -1
¥FES -1
¥FES -1

Sa . out

ncpu==1
walltime=96:00:00
cput=96:00;:00
mem=256m



