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HPC User Environment
EEE

Login to Linux
Login to Windows
Cluster Environment on Linux
« Compilers
* MPI implementations
* Independent Software Vendor (ISV) products
* the module system
Cluster Environment on Windows
Storage
using the Batch system on Linux (Oracle Grid Engine)
using the Batch system on Windows (Microsoft HPC Job Manager)

P P C ES 20 10 AACHEN UNIVERSITY



P|P]
cluster@rz.rwth
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Linux:

~ 250 Harpertown nodes
« 2X Xeon E5450 @ 3.00 GHz
16 GB RAM
* DDR Infiniband

~ 200 Nehalem nodes
e 2X Xeon E5S570 @ 2.93 GHz
« 24 GB RAM
* QDR Infiniband

~ 50 Barcelona Opteron nodes
* 4x Opteron Processor 8356 @ 2.30 GHz
« 32 GB RAM
* DDR Infiniband
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Windows:

~ 25 Harpertown nodes
« 2X Xeon E5450 @ 3.00 GHz
16 GB RAM
* DDR Infiniband

~ 5 Nehalem nodes
e 2X Xeon E5S570 @ 2.93 GHz
* 48 GB RAM
* QDR Infiniband

Nodes can be switched between Windows and Linux if needed.

Currently we had a job using 64 dedicated Windows nodes.

Center for
Computing and
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Usage Model
clels J

Login to Frontend nodes for interactive use:
e.g.. program development, debugging, using GUIs, small test jobs

LINUX WINDOWS

cluster, cluster-linux-opteron, cluster-win

cluster-linux, cluster-linux-nehalem (automatically scheduled to 4
cluster-linux-dunnington different machines for load
cluster-linux-xeon balancing)

Use Backend nodes via our batch systems for large calculations.
PRO:

* nodes are not overloaded with too many jobs

e systems are also used at night und on the weekend

CON:.

* Jjobs sometimes need to wait before they can start
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Login to Linux: console
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SSH (command line) frontends

SSH Comes by default with Unix and Linux
ssh [-Y] user@cluster.rz.rwth-aachen.de
scp[[user@lhostl:]filel [...] [[user@]host2:]file?2

Get Windows clients from

Putty: http://www.chiark.greenend.org.uk/~sgtatham/putty/
ssh for Windows: ftp://ftp.cert.dfn.de/pub/tools/net/ssh
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PP, Login to Linux: NX

clejs

* Tool to start graphical remote sessions

* client available for Windows/Linux/Solaris/MacOSX
www.nomachine.com

 Server available for Linux / Windows
« only Linux Server available here

0 DO
NOMACHINE

Loagin Ihpn::lab

|| Password I

Session IIJnu:(] j

[~ Login as a guest user

Corfigure... Login | Close |

Center for
Computing and
. Communication
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PP, Login to Linux: NX

clejs

Graphical login (NX) frontends:
cluster-x.rz.rwth-aachen.de
cluster-x2.rz.rwth-aachen.de

TR )
NOMALCHINE

Loagin Ihpdab

l Password I

Session I Lire j

[~ Login as a guest user

Corfigure... Login | Close |

-~
Mm MX - cluster-x ‘El_u

| _DIOMACHINE

‘l General |A.c| ariced |Semces |En'u'iror1merrt |Abuut |

Host Iduster—x.rz.mrth-aad'len.de Port IZE_
[ Remember my password Key ...

—Desldop

Uni i | KDE - Settings...

MODEM ISDM .ﬁ.D—éL WAN LAN
— Display

| Custom | w1680 & H [1050

[~ Use custom settings Settings... |

Delete sve || ok e
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RWTH J

Center for
Computing and
Communication



BE
clejs

Login to Linux: NX

Tip: Setting this option improves [ NO

performance.

INE 1

ices | Environment |Abuut |

Advanced |

[~ Disable encryption of all traffic

[~ Disable ZLIB stream compression

[~ Connect through a HTTP proxy Settings... |

:
kel =

— System
[T Grabthe keyboard when the client has focus

N\

v ?able Direct Draw for screen rendering
Disable defemred screen updates

NOMACHINE
Loagin Ihpdab

|| Password |
Session I Lire

[~ Login as a guest user

j Cache:

In memany I'I'EI'U'Ib vI On disk I'EHI'U'Ib vI

Remove all cache files |

Corfigure... Login

gele‘te | EEW.E | _, ............. Q k .............. .’ gancel

RWTH J
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Login to Linux: NX

Computer

o)

hpclab's Home

speedup-2in

PPCES 2010

SkypePorta..
~Verkndpf..

15:37
19.03.2010
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Login to Windows: Remote Desktop Connection
Cle]s P

Frontend nodes:
cluster-win.rz.rwth-aachen.de

load balancing:
forward to one of 4 machines

EE, Remote Desktop Connection M= |

| Remote Desktop
“»¢) Connection

Computer: I cluster-win.rz. nath-aachen. de j

Ilzer name:  Mone specified

'ou will be azked for credentials when you connect.

£ 2 thiunsl Connect I Help |

-
€
e

Adobe Reader 9

Internet Explorer {&4-bit)
Inkernet Explorer
Windows Update

| F-Zip
| Accessories

|J Calculakor

E® Command Prompt

ES| Connect to a Projeckar
25 | Desktop

Mj Motepad

(21 Paint

EE. Renmate Deskiop Conneckion

5] Run
= Windows Explarer
g WordPad

| Accessibilicy

| Swskem Tools

J Windows PowerShell

| Administr ative Tools

|, Mainkenance

. - ———
Dirk. Schrnidl
Documents
Cormpuker
Metwork

Contral Panel
Devices and Printers
Administrakive Tools »

Help and Suppaort

j Run...

4

Back.

Windows SecuUriky

I Seatch programs and files

@J Log off bl

12 PPCES 2010
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Login to Windows: Remote Desktop Connection
Cle]s P

Cl|E|S

I;E, Remote Desktop Connection

| Remote Desktop
»¢) Connection

Generall Dizpla§ Local Resources I

rograms I Experience | Advanced

& A

— Remote audio ~——
a Configure remate audio gettings.
4 Settings... |
~ Keyboard

Apply Windows key combinations:

Only when uzing the full zcreen

Example: ALT+TAR

[~

~ Local devices and resources

20| your remate session

Mare. . |

J/ Chooge the devices and rezources that pau want to use in

V¥ Printers v Clipboard

sharing local resources

EE, Remote Desktop Connection

| Remote Desktop
<) Connection

~ Local devices and resournces

Chooze the devices and resources on thiz computer that pou want to
Lize in pour remote sezzion,

[ hpclab [4eifs rz. nath-aachen. debClusters\Home] [H:)]
O examples [Mcifs\clustersaftware] [F:)
[ hpclab [Ssoifgsclustertork] [w]
[ hpclab [Meifshclusterdosuments] 5]
[ Drives that | plug in later
[ Other supported Plug and Play [PrP) devices

“which Plug and Play devices can | use in my remate session?

[ Ports
= [ Dvives -
Local Disk. [C:)
[ Lacal Disk (D)

[

i~ Dptions )l

Connect I Help |

] I Cancel |

PPCES 2010

AACHEN UNIVERSITY
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EE Login to Windows: Remote Desktop Connection

clejs

Frontend nodes: 5

Windows Security

cluster-win.rz.rwth-aachen.de Enter your credentials

These credentials will be used ko connect ta cluster-win.

. | |
load balancing: |' WIN-HPCYhpclab0o

forward to one of 4 machines
Er,

Darmain: wWiIk-HPC

EE, Remote Desktop Connection M= |

) | -I
Remote De:sktop | Insert a smart card
“»¢) Connection |

[T Remember my credentials

Computer: I cluster-win.rz. nath-aachen. de j

Ilzer name:  Mone specified Ik Cancel

'ou will be azked for credentials when you connect.

£ 2 thiunsl Connect I Help |

y4
D

Center for

Rm ' Computing and
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Login to Windows: Remote Desktop Connection
BEE ° P

L}, Remote Desktop Connection E |

N OTE Secu rlty Warn I ng m Ig ht Occur iﬁ The identity of the remote computer cannot be verified. Do

you want o connect anyway?

m u Itl p | e tl mes d u e to Ioad bal an Cl n g . The remate computer could not be authenticated due to problems with itz

gecurnty certificate. Ik may be ungafe to proceesd.

— Certifizate name

o) Mame in the certificate from the remate computer:
WAHHTCOT hpe. win.rz. nuth-aachen. de

— Certifizate emarz

The following erars were encountered while validating the remote
computer's certificate:
EE, Remote Desktop Connection !El |

U The certificate iz not from a trusted certifying autharity,

| Remote Desktop
¢ Connection

Do you want to connect despite these certificate erors?

[” Dan't ask me again for connections to this computer
Computer: I cluster-win.rz. nath-aachen. de j

” Wi tificate. .. Ny
Ilzer name:  Mone specified Ll e =

'ou will be azked for credentials when you connect.

£ 2 thiunsl Connect I Help |

na £
15 PPCES 2010 RWNTH oy
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Login to Windows: rdeskto
clels : P

From Linux:
rdesktop [options] cluster-win.rz.rwth-aachen.de

short description

-u username -u hpclabXY

-k keyboard map -k en

-f fullscreen -f

-0 size (geometry) -g 90% | -g 1024x768

-d choose domain -d WIN-HPC

-r disc: redirect disc -r disk:zhome=/home/hpclab

1 7 P P C E S 2 O 1 O AACHEN UNIVERSITY



P|P] - - |
Login to Windows: rdeskto
clels : P

Take care to choose WIN-HPC domain.

rdesktop - cluster-win

WINHTCO1\hpclab

" Windows Server 2008
Standard

18 P P C E S 2 O 1 O AACHEN UNIVERSITY



P|P] - - |
Login to Windows: rdeskto
clels : P

rdesktop - cluster-win

WIN-HPC\hpclabXX
|
BRI 2

Log on to: WIN-HPC
How do Ilog on to another domain?

| Switch User '

" Windows Server-2008
Standard

Maybe you must login twice due to the load balancing
mechanism.

r for
uting an
1 9 Communication
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Linux Environment
EEE

CentOS 5.3 (based on RedHat Linux)

Default shell: the Z shell (zsh)
also available: bash, ksh, ...
need a trick to use modules in bash (see primer)

Show environment limits:
ulimit -a
Max. time a process can run

ulimit -t seconds

Max. stacksize
ulimit —-s kilobytes

21 PPCES 2010
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Compilers
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Compilers are used to build executables out of source files.

—— step 1: compiler
produces object
files from source
files

—
—
()
L 2
v

—
I
)
L 4
A 4

—— step 2: linker
combines all object
files and libraries to
an executable

—
e
(@)
L 2
\ 4

2 2 P P C E S 2 O 1 O AACHEN UNIVERSITY
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Compilers
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Intel Compiler usage: ( icc | icpc | ifort)
icc [options] file1 [file2 ...]

-0 <file> specifiy output file name
-C only compilation, no linking
-0 generate debug information in output file
-O[n] set optimization level n
-openmp generate multithreaded code based on
OpenMP pragmas
-X[SSE4.2|SSSE3 optimize using SSE instructions
|SSE3|SSE?2] note: the processor must support the SSE
level
23 PPCES 2010 RWTH -
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Compilers
EEE P

example:

main.c main.o

G.° . > G\ jaCObi.eXe
icc —g —C main.c
jacobi.c jacobi. / G

icc —g —c jacobi.cf icC —g —0 jacobi.exe jacobi.o main.o

r for
uting an
24 Communication
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Compilers
clels P

example run with different optimization flags for jacobi code

MFLOPJs

-0 549

-g -01 1334
-g —02 1982
-g —03 2047
-g —O3 —xSSE4.2 2183

using the right compiler options is essential for performance

25 P P C ES 20 10 AACHEN UNIVERSITY
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Compilers
EEE P

Available Compilers:

intel compilers Oracle Solaris Studio
e v11.0 for Linux
ev1l.1 (formerly Sun Studio)
*v12.0
gcc v
*v3.4 v12.1
o v4.2 pai
*v4.3 *v10.0
v4.4 *v10.1
*v10.2
*v10.3

a lot of different compilers and versions available

Center for
2 6 2 Communication
P P C E S O 1 O AACHEN UNIVERSITY
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Compilers
clels P

Many Compilers are nice to have, but its hard to recognize
all options.

e.g.. enable OpenMP
« gcc: -fopenmp
* intel: -openmp
 oracle: -xopenmp
* pgi: -mp[=options]

AACHEN UNIVERSITY

pa £
= SPCES 2010 RWTH oo
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Compilers
clels P

On our systems some environment variables are set to make this easier.
Compilers:

$CC C Compiler
$CXX C++ Compiler
$FC Fortran Compiler

Optimization environment variables
$FLAGS FAST high optimization

$FLAGS FAST NO FPOPT high optimization without
floating point changes

OpenMP + Debug environment variables
$FLAGS OPENMP activate OpenMP
$FLAGS DEBUG enable debug mode

28 P P C ES 20 10 AACHEN UNIVERSITY
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Compilers
clels P

Example:
previous line for intel compiler for all compilers
icc —g —C main.c $CC $FLAGS DEBUG —c main.c
icc —g —C jacobi.c $CC $FLAGS_DEBUG —c jacobi.c

icc —g —0 jacobi.exe jacobi.o main.o $CC $FLAGS_DEBUG -0 jacobi.exe
jacobi.o main.o

2 9 P P C E S 2 O 1 O AACHEN UNIVERSITY
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MPI = Message Passing Interface

Avalilable MPIs:

« QOracle Message Passing Toolkit (based on OpenMPI)
 v8.1
* v8.2
 v8.2.1
 Intel MPI (based on MPICH?2)
 v3.1
 v3.2

Mainly a library and some tools to compile and start parallel MPI
programs.

30 P P C E S 2 O 1 O AACHEN UNIVERSITY
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Compiler wrapper tools for sunmpi:
mpicc / mpif90 / mpicxx

Tool to start programs on multiple machines:
mpiexec [options] <program> [args]

-np <n> number of processes to start
-X <ENV> pass environment variable ENV to all processes
-H <hosts> specify hosts to start processes on
-h print help message
-machinefile <file> machines specifies in file are used for the
processes
3l PPCES 2010 R\N11-I-Z
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Variables:

$MPICC mpi C wrapper

$SMPICXX mpi C++ wrapper

SMPIFC mpi Fortran wrapper
SMPIEXEC wrapper to start processes

We use a modified wrapper to achieve load balancing on some backend
machines.

To see a list where the processes run, use --show option for SMPIEXEC.

32 P P C ES 20 10 AACHEN UNIVERSITY
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ISV Software Packages

FEM

Abaqus

Ansys
Hyperworks
Ls-Dyna
Marc/Mentat
Nastran/Patran

Chemie

O

©)
©)
©)
O

Gaussian
Turbomole
Vasp
abinit
meep

CFD
CFX/TASCFlow
Fluent
ICEM-CFD
StarCD

Gerris

O O O O O

Mathematik
o Maple
o Mathematica

Misc

o Matlab/Simulink
o Tecplot

o Siesta

33
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EE Linux Environment: modules

clejs

Many compilers, many MPIs, a lot of ISV products.

The module package helps to manage all the software

module help . print help message
module list : see which modules are loaded
module avail : see which modules are available

34 PPC ES 2010 AACHEN UNIVERSITY
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Linux Environment: modules
EEE

Load/unload a software:
module load <modulename>

module unload <modulename>

Modules can depend on other modules
e. g. special MPI module for every compiler

exchange a module:
module switch <moduleold> <modulenew>

reload all modules: (may fix the environment, often needed for NX session)

module reload

35 P P C E S 2 O 1 O AACHEN UNIVERSITY
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Linux Environment: modules

$ module avalil

------------ lusr/local_rwth/modules/modulefiles/linux/x86-64/DEVELOP ------------

acumem/1.0.6
acumem/2009.2(default)
gcc/3.4

gcc/4.2

gcc/4.3

gcc/d.4
gcc/system-default(default)
intel/11.0
intel/11.1(default)
intel/11.1.056
intel/11.1.059

java/l.5(default)
java/l.6
openmpi/1.3.3(default)
parawise/3.1(default)

pgi/10.0 modules

pgi/10.1
pgi/10.2
pgi/10.3(default)
pgi/7.1

pgi/8.0
python/2.4.2

------------ /usr/local_rwth/modules/modulefiles/GLOBAL ------------

BETA

DEPRECATED GRAPHICS MATH
CHEMISTRY DEVELOP LIBRARIES MISC

TECHNICS VIHPS

UNITE categories

36
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Linux Environment: modules
EEE

Modules bundled in categories (MISC, CHEMISTRY....)

Appropriate category must be loaded first.
DEVELORP is loaded by default.

example: to load matlab
module load MISC
module load matlab

Find out in which category a module is:
module apropos modulename

37 PPCES 2010
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Data Storage
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» Two different file systems
* Accessible from all nodes from Linux and Windows

$HOME or H: $WORK or W:

less space more space
snapshots no snapshots
backups no backup

for long-time data (e.g. source files, for big reproducible data

)

Avalilable space is limited using quotas.
Use quota command on Linux to see how many space is used and free.

40 PPC ES 20 10 AACHEN UNIVERSITY
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Data Storage
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Files in HOME are saved every hour in snapshots.

« accessible in every directory under .snapshot/.snapshot
 files saved in hourly. X , nightly.X, weekly.X

 very useful when you accidentally deleted or changed the
some files

Older files can be restored from backups, mail to
servicedesk@rz.rwth-aachen.de
and ask if these files can be restored.

41 PPC ES 20 10 AACHEN UNIVERSITY
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Batchsystem on Linux

Oracle Grid Engine: (formally Sun Grid Engine)

submit a batchjob:
gsub [ options ] batchscript

option

-N name

-0 0_file

-e e _file

-W V

-M mailaddress
-m blelals|n

-| resource=value
-pe p_env nprocs

name of the job

stdout redirected to o _file

stderr redirected to e_file

check only parameters of the script; no job submission
send notification mails to mailaddress

mail at begin | end | abort | suspend | no mail

specifies resources needed to execute the job

request parallel environment p_env with nprocs processes

42
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Batchsystem on Linux
EEE Y

If a resource is not requested a small default is used or the recourse is
not available at all.

But the job may wait longer, if more resources are requested.

recource description

-l h_rt=hh:mm:ss time the job may take

-I h_vmem=xxxX main memory per process in
X = [K|M|G] (Kilo-|Mega-|Gigabyte)

-| mtype=machine type request machine of type
[nehalem_typl | harpertown | barcelona | dunnington]

-| software=# licenses request license for ISV software # licenses normally =1
-| threads=nthread specify number of threads the program uses

-| threadsperslot=nthr  bundle nthr threads into one slot

-| procsperslot=nproc  bundle nproc MPI processes into one slot

WCenter for

Computing and

43 Rm Communication
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Batchsvstem on Linux
EEE Y

Benchmarks: using all cores in most cases leaded to slowdown
thus: we do not schedule CPU's or cores, but ,slots"

Sockets | Cores
CEUIENodeityp S1=5 [l i | (hardware) Threads per node

nehalem_typl 2 28|16
barcelona 8 2 4116116
dunnington 12 2 4124124
harpertown 4 2 2|18]|8

it is still possible to (over)populate all Units of Execution with work
(options threadsperslot, procsperslot)

44 P P C ES 20 10 AACHEN UNIVERSITY



Batchsystem on Linux
EEE Y

Example batch script:
#5 -N Hybrid-Test-Job
#$ -1 h rt=00:15:00
#$ -1 h vmem=1500M
#5 -1 threads=4
#S -pe mpi* 5
#5 -1 mtype=harpertown
SPSRC/pex/462 # build the example program a.out
cd 462
SMPIEXEC $FLAGS_MPI_BATCH a.out

* gsub options can be specified in a batch script
« the line must begin with magic cookie “#$“ (no spaces before)

Caution: commenting out SVAR may cause an error,
add a space: # SVAR

na £
4 5 P P C E S 2 O 1 O Rm - Communication
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Batchsystem on Linux
EEE y

Job management commands:

see job status:
gstat [-] job-ID] [-u USER] ...

delete job:
gdel <job-ID>

start a management GUI:
gmon

46 PPCES 2010
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Batchsystem on Windows

HPC Job Manager contained in Microsoft HPC Pack:
Start - All Program

E Adobe Reader 9
& Internet Explarer (G4-bit)
(& Internet Explarer
7 windows Update
;) T-Zip
| Bccessories
| Administrative Tools

, Maintenance

J Microsoft HPC Pack
@ HPC Clusker Manager Help
&4 HPC Clusker Manager
@ HPC Job Manaager Help

5 HPC Powershel
J Microsoft HPC Pack 2008 50K
J Microsoft Office
| Microsoft Silverlight 3 SDK
, Microsoft SQL Server 2008
| Microsoft Svnc Framewark,
J Microsoft Wisual Skudio 2010
| Mogzilla Firefox

-

s = Microsoft HPC Pack - HPC Job Manager

-

Dieter an Mey

Diocurnents

Compuker

Metwork,

Contral Panel

Devices and Printers
Adrninistrative Tools 3
Help and Support:

Run...

1 Back

Windows Security

I Search programs and files

l[_]_"'J Log aff Pl

48
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g c Batchsystem on Windows

@ Cluster WINWCCO1 - HPC Job Manager =] E3

Eile  Wew  Actions  Options  Help R -
ok € roret [ovgatonpane | 3 adiore] 1: different

Job Management Actions p reC O n f| g u re d

E-al ]nhsr Filker: Owiner = | Submit time = | Project name .4 b Fulipteran
- Configuring F =
. Active JobID ~ | Job Name | State | Ouwmer | Priority | Subrit Time | Requested Re « [|f 2z Mew Job ... .
Finished 29355 HFCPWOZ04  Running WIN-HPC\mS46673 Namnal 3192010923308 11 Nodes & | New Single-Task Job .. V | eW S
Failed 29354 rundd Running WIN-HPChad365633 Mormal 3/19/2010 3:21:.04 &M 1-1 Cores gﬁ New Parametric Sweep Jab ...
Canceled 29353 rundf Running WN-HPC\ad365633 Mamal 319/2010919.32 AM 1-1 Cares Ry -
.. .
A— 25352 nundd Aurring WIN-HPCA2d385633 Normal 319/201031750AM 14 Cores & Deription Fle . 2 P see J (9] b S t at us
Configuri 29351 rund Running WIN-HPChad365633 Mormal 3419/2M0 315:28 AM 1-1 Cores -
- Lonfiguring 29350 Runb2? Rurning “w/IN-HPCY 2365633 Hormal 3192010913424 141 Cores Job Actions .
- fctive 29349 Runli2 Fiunring WINHPCad355633 Mormal INW20S0907AM 11 Cores _—— 3 - aC t | O n p a n e
F'“_'She" 29348 Run? Running WIN-HPC\ad365633 Hormal 3/19/2010 9.07.43 AM 1-1 Cores § -
Failed 2947 Runls Fiunring WIN-HPChad385633 Marmal 3N20I0B0611AM 1 Cores LARREEEREY
- Canceled 29344 GrindoSim_55c..  Running fIN-HPCAsb323098 Mormal 3419/2010 8:28:53 AM Auto-futo Cor o) Add Task ko Job ...
E-Job Templates 23341 Runi34 Fiumning WIN-HPThwd52483 Hormal AGPNOTAE22EM 14 Comes gy Tl
- Default 29340 Run025 Running WIN-HPCAWwi452483 Mormal 3419/2M0 74231 AM 1-1 Cores 9 subrit Job
. RZ_HPCLAB 20339 Fur4 Runring WIN-HPCwd52403 Momal 319/2M07.39568M 141 Cores 2 Susmie o
. Monitor 29338 Runl Running WN-HPCAwi452483 Marmal 3419/2M0 73618 aM 1-1 Cares (m) Cancel Job
Monitorz 29337 Run041 Running WM-HPC\pk186435 MHomal 319/20M0 7.32.49 AM 1-1 Cores ¥ Requeue Job
H-IHT 2333 FRunii35 Fiunning WIM-HPTApk T BR43E Homal FAS2MOTANAEM 14 Comes B T o
29335 Funi1 Fiunning W/IN-HPCpk 186435 Homal 3192010725066 141 Comes
29334 Runf40 Fumning WIN-HPCpk 186435 Hormal 3A192M0722628M 141 Cores Task Actions
29333 Fund3? Funhing WIN-HPCpk 186435 Womal IGIN0TIIZTEM 11 G U e
29332 Run035 Furning WIN-HPCpk 186435 Homal 920 717188M 141 Cores : :
29331 Run020 Fiunning WIN-HPCADk 186435 Normal 9200712348 110 A Sult it
p— i i \ M LD A B A AHESANTANAG A 44— (@) cancel Task
¥ Regueue Task
¥ | Expand parametic tasks ¥ E)anrt e
Help Resources
Owerview of HPC Job Manager
Creating and Submitting Jobs
Tracking Job State
Managing Jobs and Tasks

Data updated: 3/19/2010 9:48:30 AM
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*You are free to choose a

HBNew Job

Job Details

Job Name and a Project Task Lis

Name as you like.

Resource Selection

*You might specify runtime Heerses

and failure options for the

job.

Resource allocation:

Per Core, or

*Per Socket, or

Per Node.

Actions

Job submission

= Mew Job ...

o Mew Single-Task Job ...
4,5 Mew Parametric Sweep Job ...

:=| Create Mew Job Fram
g
Descripkion File ...

Job Actions -

&+ Auto-calculate

i
=
[~ Do not wn this job for more thar:
Daps: |IJ ﬁ Hours: |E| ﬁ Minutes: |1 5:
[ Runjob untl cancelled or run time expires
™ Fail the job if any task in the job fails
Select the type of resource to request for this job:
=
Enter the minimun and/or maximum of the selected resource hipe that thiz job iz allowed to use:
G
& Auto-calculate
ol FI|
[~ Use assigned resources exclusively for this job
Mo other jobs will be allowed to run on the selected nodes while the job is running.
Subrit I Save Job az .. | Cancel
&
A
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o Resource Allocation Granularity:

— Per Core: Get n processor cores. No further restrictions, for
example it cannot be assumed that a (sub)set of cores shares the
same main memory (= not suited for Shared-Memory).

— Per Socket: Get n sockets. On our cluster, currently each socket
has four cores, thus it can be used for Hybrid or Shared-Memory
(up to four threads per process).

— Per Node: Get n nodes. The number of cores can be specified
using the Resource Selection.
o If you use OpenMP: Set OMP_NUM_THREADS environment
variable, otherwise you would get as many threads as there are
cores.

5 1 P P C E S 2 O 1 O AACHEN UNIVERSITY
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_ e Command Line: You can
specify the full path to a

| program including program
< Task List ) ’7 Task Mame | Command Line - OpthﬂS OI’ to a . bat Or

Licenses sl iz IM_I,ITask Capy | - Cmd fl Ie .

Comrnand line: Delete |
—.~_| | * Youhave to use network

_Dopmersy._| paths instead of drive
“Working directory; I ette rS
I\'\cifs\clustel\home\hpclabDD\testdir j Browse... | (\ \ c j_ f s \ c l us t or \ h ome \ o

Standard input:

[input bt =] _ Browse.. | . |nStead Of H :) in any

Standard gutput;

Ioutput.txt j Brovise... | path .

[orom ] Bome. | * For MPI Tasks just include
lSepsznai[fgetT:pgwggi;neL:r?DaCr;:llell'na:-cimum number of resources to use for thiz job. The job mp i e pe e C i n th e CO m m an d

P imirnLm; b asimum;

— r— Line, do not specify any
[ ] oo | other MPI options.

| Cancel |
Y
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After task creation
additional parameters can
be set.

Set environment variables
for serial and OpenMP jobs
here.

NOTE: for MPI programs
variables must be set in the
command line to be set for
all processes:

Enter the tasks for this job.

—Tazk

Tazk Mame | Command Line

Task Properties

==

Add

Edit ...

Copy |
Delste |
Export ta File ... |
Dependeticy ... |

nnnnnnnnnn
HequifedReso
Required Modes
Mumber of Cores
B Task & Standard 14D
Task Mame
Corrmand Line
“whorking Directary
Standard |nput

| v

11

MyTazk

mpiexec test.exe
‘heifshcluster\homebhpclabO0\testdir
input.kxt

Standard Output output.txt -
Task HName
The name of this tazk.
Submit SaveJob ag .. Cancel

5
o,

mpliexec —genv OMP NUM THREADS 2
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Some restrictions for the node selection can be specified.

BNew Job E3

- Select the resources to uge for this job. Selecting a node group wil filker the nodes available in the [ J Al | | t d | f
Job Details node selection list. Entering hardware preferences will limit the node groups and nodes pou have OW Se eC e C asses O

zelected to thoze that meet the specified hardware preferences.

M -Node preferences no d eson |y

Resource Selection

[¥ | Fiur tis job anly on hodes that are members of &l the following groups:

Licenzes Axailable node groups Selected node groups
Computetodes ClugterComputet odes
RZHPC

IHAHT
FZ_HPCLAR A > |
<< Bemaove |

I Riurthis job only on nodss in the Following list ° Al I oW a se | e Cte d

Mode Mame | Cores | I emary | State | -

O wINHTCO? g 16383 Orline

[ wINHTCOR a 16383 Online Set Of nOdeS Only-
O wiNHTCOD g 16383 Orline e

O wINHTC10 g 16383 Orline

O wINHTC a8 16383 Orline

O wINHTC12 g 16383 Orline

[ wINHTC13 g 16383 Orline

O wANIHNCO 16 43141 Orline

O wiINIHNCD2 16 49141 Orline ﬂ

—Hardware preferences
[~ Minimum memary [ME): ™ Mikimum cores:

™ Prefer nodes with: o A”OW HOdES Wlth enough

oty =] memory or cores only.

Subrnit I Save Job as .. | Cancel |

na £
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An roblems or questions?
@ yP a

1. See detailed information in our Compute Cluster User's Guide:

www.rz.rwth-aachen.de/hpc/primer

2. Have look at our webpage:
http://www.rz.rwth-aachen.de/hpc

3. Send a mall to:
sevicedesk@rz.rwth-aachen.de

4. Ask now or during the whole workshop.
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