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Phoenix Environment

* Documentation
e Connecting

* File systems

* Compiling

* Running jobs
 Open issues
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Documentation

* CCS

— http://www.ccs.ornl.gov/Phoenix/Phoenix.html

— http://www.ccs.ornl.gov
 Click “CCS Computers” button
 Click “Phoenix” link

* Cray

— http://www.cray.com/craydoc
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Connecting

* SSHZ2 protocol only

— ssh user@phoenix.ccs.ornl.gov

e No RSA/DSA authentication
* Changing shell

— ssh user@home.ccs.ornl.gov
— dcecp

— dcecp> account modify user -shell shell
— /bin/ksh, /bin/bash, /usr/local/bin/tcsh
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File Systems

* Home directory (500 MB)
* /tmp/work/SUSER (100 GB)
* HPSS (TB)
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Home Directory

 Distributed File Service (DFS), native on
Home

* DFS not available on Phoenix (or any
non-AlX CCS system)

* Mounted through NFS-DFS gateway

 Gateway stores DFS credentials

* “dfs login” on Phoenix every 30
days
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Home Directory

* Deleted a file by mistake?
— See yesterday directory

* No write permission?
—dfs login
— Quota full

* Checking quota

— ssh user@home.ccs.ornl.gov
— lsquota
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/tmp/work/SUSER

e Shared work space (~2 TB)
* Not backed up

* Files not accessed (written or read) in
more than a week may be deleted

* Move permanent files to HPSS
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HPSS

* High-Performance Storage System
 Tape archive
* Access using “hsi”

—hsi put local path : hpss path
—hsi get local path : hpss path
—tar cf - dir | hsi put - : dir.tar

* "hsi help” for more information
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Compiling Fortran

e ftn Fortran 95, with some Fortran 2003
— Default optimization is good

- —-f free

- —-f fixed
- =F

— —-rm

— =0Ossp

— —Ocommand
- =9

- -Gl

- -G2

— -s defaulté64
— -s realé64
e/
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Free-form syntax (.£tn, .£90, .FTN, .F90)
Fixed-form syntax (.£,.£77, .F, .F77)
Expand all CPP macros

Loopmark listing

SSP mode

Command mode

Full debugging, no optimization

Block debugging, partial optimization
Post-mortem debugging, maximum optimization
8-byte integers and reals

4-byte integers, 8-byte reals

Co-Array Fortran
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Compiling C/C++

e cc/CC C/C++
— Default optimization is good

— -h list=m Loopmark listing

- -h ssp SSP mode

— -h command Command nodes

- =g Full debugging, no optimization

- -Gp Block debugging, partial optimization
- -Gf Function debugging, max optimization
- -h upc Unified Parallel C
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Compiler Versions

* Version 5.2 compilers have aggressive
multistreaming
— Some outstanding compiler errors
— Can cause floating-point exceptions

 Use "module” command to switch compilers
— module avail
— module swap PrgEnv PrgEnv.5105

— module list
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Support Systems

* Home
— home.ccs.ornl.gov

— Home directories, change passwords

* Sparrow
— Go to Home, SSH from there
— Sun workstation with cross compiler
— Same compiler names
- 'module” commands
— Home directories, NFS-mounted “/tmp/work”
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Libraries

* Linked automatically:
- MPI, Shmem, BLAS, LAPACK,
ScalLAPACK, parallel FFTs
* Also available:

— NetCDF, HDF5, SuperLU (slow), FFTW
(slow)
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Running Jobs

e PBS Pro

* Job script
#PBS -o file
#PBS -j oe
#PBS -1 mppe=N
#PBS -1 walltime=hh:mm:ss
#PBS -N name
cd $PBS O WORKDIR
export TRACEBK=32
aprun -n M a.out

e For an MSP executable, v=N

e For an SSP executable, v=4*N
e ForM >= 4, Mmust be divisible by 4
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Store stdout in file

Add stderr to stdout

Reserve N MSPs

Wall-clock time limit

Name your job

Otherwise job starts in SHOME
Provide a traceback

Mis MSPs or SSPs
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Running Jobs

e Some MSPs dedicated to short jobs
(< 45 minutes of “‘walltime”)

e Submit job:
gsub script

e Check status:
gstat -a

* Remove job:
qdel jobID
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Running Jobs

phoenix> gstat -a

phoenixlfl.ccs.ornl.gov: ORNL/CCS
Reg'd Req'd Elap

Job ID Username Queue Jobname SessID NDS TSK Memory Time S Time
149 .phoenix1fl. userl short STDIN 813 -- 1 1gb 02:00 R 01:10
150.phoenix1fl. user? batch jobl 860 -—-- 4 4gb 12:00 R 00:54
151.phoenix1fl. user3 batch test 898 -- 16 4gb 12:00 R 00:32
152 .phoenix1fl. user4 batch runit 914 -- 4 1gb 08:00 R 00:01
153 .phoenix1fl. userl sys job -— -— 4 4gb 12:00 Q -—
154 .phoenix1fl. user5 batch nlé6 -— -- 16 64gb 24:00 W -—

phoenix> gdel 153
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Running Jobs

°* aprun
- -n M Use Mprocesses

-~ -d N Use N processors per process
(Make sure to request N*M processors from PBS!)

— —C core=unlimited

* Use Totalview for post-mortem debugging
— totalview[cli] a.out core.apid.N
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Performance Profiling

* pat build exec instexec
° export PAT RT EXPERIMENT=samp cs_ time
* aprun -n N instexec

* pat report [opts] instexec+*.xf > report
— =-b functions,lines
— -b calltree
— -b calltree -s calltree=list
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Open Issues

* Multistreaming with Programming Environment 5.2

— Floating-point exceptions
— "MSYNC” errors

e Large procedure-call overhead
MPI I/O bug for “external32”
* Bus error

— NFS/DFS problem
— Delete existing executable before relinking

Large DFS 1/O causes interactive slowdown
— Use “/tmp/work” for “-c core=unlimited’
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Phoenix Environment

consult@ccs.ornl.gov
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