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Compute Infrastructures at DESY - Outline

BIRD

* Quick overview

HPC cluster
* Hardware & Layout
* Setup & Numa
* Getting started
* Monitoring & Operational model
e Storage

- FhGFS
* Examples: Mathematica & Matlab
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Compute Infrastructures at DESY - BIRD

> BIRD - Batch Infrastructure Resource at DESY ) } -
= See http://bird.desy.de/info (being updated) ’ ,X’\

= General purpose batch farm

= Getting access: via registry batch resource - UCO@desy.de
* Problems: UCO@desy.de; Bird.Service@desy.de

oS # Hosts Cores/Host Total cores RAM/Core Total RAM
SLD6-64 17 4-12 168 8-48GB 0.5TB
SLD5-64 157 8-48 1520 8-126GB 41TB
Total 174 4-48 1688 8-126GB 4.6TB

* Environments for mpi or GPU jobs
« High latency 1GE backbone

» Jobs with heavy inter-process communication will suffer
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Compute Infrastructures at DESY - BIRD

%
= .~ -
* GPUs are embedded into the BIRD farm %Ev\
Host oS Hardware GPUs Drv/Cuda Bird Resource
It-apu01 SL6-64 Intel Xeon 2.5GHz Fermi 2*M2050 Nvidia 304.51  -I h=it-gpu01
9p 16 cores 24GB ram 448 cores, 3GB Cuda 5.0.35 -l gput=nvidiaM2050
|t_g pu02 SL5-64 AMD Opteron 870 2GHz Tesla 1*C870 Nvidia 270.41.19 -l h=it-gpu02 Will retire
8 cores 16GB ram Cuda 4.0 -l gput=nvidiaC870 soon
|t_g pu03 SL6-64 AMD Opteron 6128 2GHz Fermi 2*C2070 Nvidia 304.51 -l h=it-gpu03 Accelereys
16 Cores 24GB ram 448 cores, 6GB Cuda 5.0.35 -l gput=nvidiaC2070 Jacket
It-apu04 SL6-64 Intel Xeon 2.4GHz Fermi 2*M2070 Nvidia 304.51 -l h=it-gpu04
9p 24 cores 24GB ram 448 cores, 6GB Cuda 5.0.35 -l gput=nvidiaC2070
It-gpu05 Coming soon Kepler K20

2496 cores, 5GB

* Interactive login via grsh
* ssh -XY pal; ini bird; grsh -I h=it-gpu03 -l gput=nvidiaC2070 ...
* Graphical apps like matlab possible (xhost; DISPLAY)

* Non-exclusive access on dual-GPU nodes

* Unless two gpus requested
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HPC cluster - History

« DESY Hamburg

- Has no history in HPC

- Started in 2011 with retired (NAF) hardware.

- 64*8 cores and distributed Fraunhofer filesystem (fhgfs)

- 20GE Infiniband backbone (on an old and fragile voltaire switch)

- Proofed to be rather useful, just the old hardware was dying rapidly.

- Retired the old test-cluster last year and migrated to a new system — it-hpc cluster
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HPC Cluster — Layout
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HPC Cluster — Hardware Decision

* Big Boxes vs. Pizza boxes
« Cores per bucks
« Scales also for non MPI jobs
« High density in the rack
« Simple cabling
e QDR vs. FDR
« At the time no PCI3 systems on the market
« Performance only slightly better
QDR switch vs. FDR switch!
« Better QDR performance
« Sustainable
e economically priced

Big Boxes w. QDR
Infiniband and FDR Switch
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HPC Cluster — Hardware

> Compute Nodes:

* 16 Dell PowerEdge R815
* 4 CPU AMD Opteron(TM) Processor 6276 2.3GHz

- Per CPU 16 Bulldozer Cores with 64 GB RAM
* 256 GB RAM

* Numa Architecture
* 10GE Ethernet
* QDR Infiniband (40GB/s)
= 2 PowerEdge C6145
* 4 CPU AMD Opteron(TM) Processor 6276 2.3GHz

- Per CPU 16 Bulldozer Cores with 48 GB RAM
* 192 GB RAM

* Numa Architecture
* 10GE Ethernet
* QDR Infiniband (40GB/s)
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HPC Cluster — Hardware

> Storage Nodes:

= 4 Dell PowerEdge R510
* 2 CPU Intel(R) Xeon(R) CPU E5503 @ 2.00GHz

- Per CPU 2 Cores with 6 GB RAM
* 12 GB RAM

* QDR Infiniband (40GB/s)
e 20TB /12 Disc/ Raid 6
= 1 PowerEdge 2950
* 2 CPU Intel(R) Xeon(R) CPU E5345 @ 2.33GHz

- Per CPU 4 Cores with 4 GB RAM
8 GB RAM

Numa Architecture
1 GE Ethernet
QDR Infiniband (40GB/s)
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HPC Cluster — Hardware

InfiniBand is a switched fabric communications link used in high-performance computing
and enterprise data centers.

lts features include high throughput, low latency, quality of service and failover, and it is
designed to be scalable. The InfiniBand architecture specification defines a connection
between processor nodes and high performance 1/0O nodes such as storage devices.
(wikipedia)

> Infiniband Infrastructure:
= Mellanox SX6036 InfiniBand/VPI Switch Systems
* 36 Ports
* 56 GBIT/s FDR

* Managed
= Mellanox Connect-X3 QDR Cards

* Unfortunately the interlagos does not support PCl gen 3

* And the PCl gen 2 bus is a slow one ...
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HPC Cluster — Setup/Optimization

> Setup
- Scientific Linux 6.3 (always updated)

* No automatic updates — maintenance
* No salad/yum/cron jobs
¢ Xymon monitoring

- AFS/Kerberos

- |PolB configuration

> Only some optimizations

- Bound infiniband card to core
- Switch off timer interrupt

- Unlimited locked-in-memory address space
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HPC Cluster — Numa Hardware

Non-Uniform Memory Access (NUMA) is a computer memory design used in
multiprocessing, where the memory access time depends on the memory location relative
to a processor. Under NUMA, a processor can access its own local memory faster than
non-local memory (memory local to another processor or memory shared between
processors). (wikipedia)

All compute nodes are numa machines

To gain the full potential of the nodes you should consider the architecture
Tools like likwid are helpful (necessary?)

« Examine Numa topology

» Profile software on Numaarchitecture

» Bind processes to cores

Multicore CPU make it even more complicated
e Shared caches

e Shared FPU

 Different Levels of aggregation

Commercial software is not always numa aware
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HPC Cluster — Numa Hardware

Module block Module block Module block Module block
L1 I-cache E”B.P! L1 I-cache |I,F,|B.P! L1 |-cache |I.F.||B,P] L1 |-cache |B.P!
64kB,2way W' 64kB,2way W‘ 64kB,2way W 64kB,2way W'
Instruction decoder Instruction decoder Instruction decoder Instruction decoder
Dispatch Dispatch Dispatch Dispatch
Integer Integen Integer Integer Integer Integer Integer Integer
Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster
1 2 1 2 1 2 1 2
FPU FPU FPU FPU
L1 Dc. L1 Dc. L1 Dc. L1 Dc. L1 Dc. L1 Dc. L1 Dc. L1 Dc.
16kB4w| [W.C.Cachs] 1 6kB4wj 1 6kB4w [W.C.Cache) 16KkB4w 16kB4w| [W.C Cache 16kB4w| 16kB4w| [WCCachel 1 6kB4wj
Core L2 Data Cache Core L2 Data Cache Core L2 Data Cache Core L2 Data Cache
IF 2048 kB (shared,Max) IF 2048 kB (shared,Max) IF 2048 kB (shared,Max) IF 2048 kB (shared,Max)

Shared L3 cache

2MB for each Modules

L3 cache ctr.

-~

Shared L3 cache
2MB for each Modules

L3 cache cir.

-

Shared L3 cache
2MB for each Modules

L3 cache ctr.

-

Shared L3 cache
2MB for each Modules

L3 cache cir.

Synchronization

¢ -~
System|ReguestQueue
—_

Sshar

Hyper Transp
Hyper Transport PHY

Hyper Transport
(x16 / x8+x8)
VVVV

6.4 GT/s, 25.6 GB/s

yper Transportctr.  §
Hyper Transport PHY

Hyper Transport
(x16 / x8+x8)
VVVV

6.4 GT/s, 25.6 GB/s
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HPC Cluster —- Numa Hardware

RAM j

CPU 1

\JTTM_B

CPU 2
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HPC Cluster —- Numa Hardware

RAM j

CPU 1

\JTTM_B

CPU 2

Sternberger / Schluenzen | HPC@DESY-HH| 09.03.2013 | Page 16



HPC Cluster —- Numa Hardware

RAM j

CPU 1

@‘

\JTTM_B

CPU 2

User starts process P1
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HPC Cluster —- Numa Hardware

RAI‘ A @M_B

@ CPU 2

process P1 runs on
CPU 1 and allocate
Memory on RAM_A
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HPC Cluster —- Numa Hardware

NI

@ CPU 2

P3

process Pl is
suspended and
still allocate
Memory on RAM_A
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HPC Cluster —- Numa Hardware

NI

‘ CPU 2

process Pl is

rescheduled on
CPU_2 and allocate
Memory on RAM_A
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Simple example - binding sockets and IB adapter

mpi pinpong test over IB
3000

1000

g 10 15 20 g 10 15 20

host-host ib bandwidth without socket binding host-host ib bandwidth with socket binding
(and other optimization)
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Using the HPC cluster
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HPC Cluster — First steps

> Pre-requisites:
= Multi-core capable applications
= embarrassingly parallel problems - Bird or Grid (if an option)

= 32/64 cores per node with 8/4GB per core - prefer <= 8GB/core

= Single core performance of AMD interlagos not so great
= If you need lots of memory/core different architectures might be favourable

= Could be added to it-hpc if that's a common requirement

> Uncertain your application is suitable?

= Get in touch!

= Run tests on it-hpc-wgs!
= it-hpc-wgs are freely accessible.

* Identical configuration like it-hpc(xxx), but slightly less memory (192GB)
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HPC Cluster — Typical Applications

= Laser Wakefield simulations (e.g. osiris, genesis)

= Quantum Chemistry (e.g. gamess)

= Fluid Dynamics (e.g. OpenFOAM)

= X-ray spectroscopy simulations (e.g. fdmnes)

= X-ray photon correlation spectroscopy (e.g. xpcsgui; matlab)
= Molecular dynamics (e.g. namd)

= Structural and dynamics analysis (e.g. ansys)

= “General purpose” (Mathematica, Matlab)
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HPC Cluster — First steps

» Gaining access:

= Access is restricted to ,registered” users

* No restrictions on it-hpc-wgs!

= Send mail to unix@desy.de or uco@desy.de asking for it-hpc ,resource”

= Let us know what kind of application you intend to run
* Helps us providing essential dependencies

* Helps us to plan future expansions
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HPC Cluster — First steps

> Scheduling:

= Create an account on the web-calendar:

= Use your DESY account name (not the password!)
= Currently not kerberized.
* Reserve resources
¢ Co-operative model, no fair-share
* Reservation for full nodes — no sharing of hosts
¢ Currently fixed 1h time slots (can be adjusted if needed).

¢ Don't reserve all nodes for a long time!

* We do some accounting, if it gets too much out of balance, the model might be adjusted.




HPC Cluster — Reservations

> Why such a model?

= Most users have at best a very rough idea about resource requirements
* Usually no idea how an application scales

* Usually no idea on memory consumption

Only booking of complete nodes (not single core)

* Many apps do not support affinity bindings (e.g. matlab on non-intel)

* Avoid interference between users and applications

Most users/apps are not capable taking snapshots

e Start from scratch if a job fails

- Keep jobs running as long as possible
= Many users know well in advance when they'll need compute resources in the future

e Scheduled beamtime for example

Some application are difficult to integrate in an batch system (matlab)

Easy to maintain compared with a batch system (SGE, slurm ...)
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HPC Cluster — Monitoring

> Reservations:

Load

Mon 12: 00 Tue 00:00 Sun 12:00 Mon 00: 08 Mon 12: 00 Tue 00:00
@ CPU Load Average 0.0 (cur) ;64,1 (max) 6.8 (min) 1 47.2 (avg M CPU Load Average 8.0 (cur) : 64.0 (max) 0.0 (min) : 42.5 (avg
Updated: 29-Jan-2013 07:01:17 Updated: 29-Jan-2013 07:01:19
it-hpclll CPU Load Last 48 Hours

= Reservations are meanwhile enforced

No access without reservation

= Jobs running into slots without reservation create an alert

= But will continue running

= Jobs conflicting with a reservation will be terminated

= Jobs exceeding the reservation will be terminated as well

* |F there is activity from the user with current reservation

* QOver-subscription creates an alert

No termination of jobs.

it-hpclog CPU Load Last 48 Hours

Load

Sun 12:00 Mon 80: 00

Load > 64 will slow everything down

it-hpcll@ CPU Load Last 48 Hours

Load

Load

Sun 12:00
@ CPU Load Average
Updated: 29-Jan-2013 07:01:20

Mon 00: 68

Mon 12: 00
© 59.8 (cur)

: 64.2 (max)

Tue 00:08

0.8 (min) : 51.7 (avg

Sun 12:00
@ CPU Load Average
Updated: 29-Jan-2013 07:01:22

:© 59.5 (cur)

it-hpcll2 CPU Load Last 48 Hours

Mon 00: 08 Mon 12:00

Tue 00: 00
: 64.0 (max)

0.0 (min) : 51.2 (avg

Load per node

Load on it-hpc cluster nodes

current load

{

a
181 182 183 184 1685 166 187 168 189 118 111 112 113 114 115 116
it-hpc node #

Tue Jan 29 87:38:13 2813

5’ update cycle from xymon



HPC Cluster — Running jobs

> Scientific SW & Compiler usually installed in /opt/<app>/<version>
= idl, intel, maple, mathematica, matlab, pgi
= AFS-hosted; but no token required
= Can be changed to local installations if needed

= Own software: best on /data/netapp or /afs

* Various MPI implementations
* openMPI-1.5.x and openMPI-intel-1.5.x
* mpich2, mvapich2, mvapich2-intel
*  Thanks to Goétz!

* pvm works as well...

> Compiler
= gnu 4.4.x, pgi-2012/13, intel-2011/13
= gnu 4.7 .x in /data/netapp/it/tools permits interlagos optimization (-march=bdver1)

= Be careful with intels optimization (seems a common pitfall)

= Floating point model defaults to ,value unsafe optimization®
* Intel recommends -fp-model precise —-fp-model source to be on the safe side

= Other apps (e.g. matlab) have similar “issues”
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HPC Cluster — Running jobs

> Initialize
* ini deprecated on SL6, use module instead
* module avail to display
" module load intel.2011
" module load mathematica

* module load openmpi-x86 64 etc

* For openmpi propagate the prefix
° mpirun --prefix /usr/lib64/openmpi ..

° or: eval '‘modulecmd bash load openmpi-x86 64 ° ine.g..zshrc

* Running

/usr/1lib64/openmpi/bin/mpirun --prefix /usr/lib64/openmpi -mca orte base help aggregate 0 -mca btl openib warn default gid prefix 0 -np
1024 -hostfile mpi.hosts <app>

* Remember to assemble the hostfile corresponding to your reservation (addon to booking?)
= Start the jobs preferably on it-hpc-wgs

= Where to store data?
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HPC Cluster — Using storage

> AFS

= Secure, low volume storage.
= TSM Backup possible
= Global File System. Accessible from everywhere
= Good for final results.
= ACL for fine grade right management
= Keep in mind: no automatic token extension, difficult in long running jobs (> 24h)
= Not optimal for HPC cluster workload
* Latency
¢ Small files

* Large data volumes
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HPC Cluster — Using storage

> NFS (ver. 3)
= /data/netapp

20 TB at the moment without quota

Secure storage

Good for long term storage

* larger volumes of final results
e Store group specific software

* Fast user/group home directories

Per default not accessibile from outside it-hpc

Backup possible

Cooperative storage
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HPC Cluster — Using storage

> dCache

= High performance distributed storage
= Possible connection to tertiary Storage Systems (Tape robot)
= Currently not mounted, but could be mounted via NFS4.1

= Let us know if that's a requirement
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HPC Cluster — Requirements for cluster storage

Low latency

Free to use

Easy to install and manage
Robust and community supported
Infiniband support
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HPC Cluster — Using storage

FHGfs is used in the it-hpc cluster as embedded storage, it is not a strategic
solution for our customer, so will not offer this outside this cluster as a service.

» FHGFS

= /data/fhgfs

= 72TB without quota

= Low latency, fast read and write

= Data transfer via Infiniband

= Good for short term temporary storage.
* Interprocess communication
* Staging data files

= No export outside the it-hpc cluster

= No backups, no protection

= Cooperative storage (otherwise we would delete chronology)
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HPC Cluster — Using storage

» FHGFS Key benefits
Distributed File Contents and Metadata

— strict avoidance of architectural bottle necks.

— distribution of file system metadata (e.g. directory information)

HPC Technologies

- scalable multithreaded core components

- native Infiniband support

Easy to use

- FhGFS requires no kernel patches

— graphical cluster installation and management tools

Increased Coherency (compared to simple remote file systems like NFS)

- changes to a file are always immediately visible to all clients.
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HPC Cluster — Running mathematica

Licenses available

= 440 SubKernel licenses occupying a single main-license

= Usually a substantial number of licenses available

Mathematica lightweight-grid

= Requires startup of tomcat server
= Currently not an option on the cluster

* Could be added to reservation tool

Parallel kernel configuration

= Easily done from within the application
= Unmanaged

= Requires some care selecting the number of kernels per host.
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HPC Cluster — Running mathematica

* 0O Report 06 ® #% (© Preferences ®

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

MathematicaMark9 Results ]' & Interface | Evaluation | Messages | Appearance I System I Parallel [ Internet Connectivity | Aduanced]

- 3 .
dathematicaMark9 System Comparison Master Kernel Name:

General Preferences

>> 128-node homogeneous cluster <<

Linux-x86-63
3‘"7\5“"‘:'"?7'95': (3[‘;3":“') Launch parallel kernels: @ Manual C'When needed (At startup
indows 7 Pro (64~ bit) Desktop
' Evaluation failure handling: @Retry ' abandon

2.93 GHz Core i7-940 (8 Cores)
Linux Ubuntu (64 bit) Deskiop

[] Try to relaunch failed kernels [%] Enable parallel monitoring tools

2.67 GHz Core 2 Quad Q9450 (4 Cores)
Linux Debian (64- bit) Deski Parallel Kernel Configuration
3.00 GHz Core 2 Duo E8400 (2 Cores) Total number of configured kernels: 128

Linux Ubuntu (64~ bit) Desktop

Local kernels  Lightweight Grid | Cluster Integration ] Remote Kernels
3.06 GHz Core 2 Duo E8435 (2 Cores)

iMac OS X Snow Leapard (64-bit) Desktop Remate Kernels lets you launch kernels on other computers using remote login. =
1.73 GHz Core i7-820QM (8 Cores)
Windows 7 Ullinuate (64 bit) Laptop |Add Host Re R I
5 move 51 u| IC. 5’
2 % 2.26 GHz Quad Core Xeon E5S520 (8 Cores) P
Mac XServe OS X (64— bit) Server
2.80 GHz Core 2 Duo Mabile T9600 (2 Cores) Hostname Kernels  Enable Hostname:
Windows 7 Pro (64-bit) Laptop
it-hpcl0o3
2 % 2.66 GHz Dual Care Xeon 5150 (4 Cores) [Ih—hpe:l.os £ li-hpe ]
MacPro OS X Snow Leopard (64-bit) Server M
2.4 Ghz Core 2 Duo Maobile T8300 (2 Cores) it-hpcl04 (¥ use custom launch command
MacBook OS X Snow Leopard (64- bit) Lapiop sh —x —f 13" "1° math9.0 —mathlink —
) it-hpcl05 x ) e -
2.60 GHz Core 2 Duo Mobile T7800 (2 Cores) linkmode Connect *4" —linkname 2" -
Windows XP Pro (32- bit) Lap bkernel —noinit
It—h 107 E Ssubkernel —noini
2 x2.80 GHz Opteron 254 (2 Cores) pe
Windows XP Pro (64— bit) Serv pr— O
it-hpc
2.13 GHz Core 2 Duo E6400 (2 Cores)
Windows Vista (32-bit) Serv
1.6 GHz Core 2 Duo Mobile L7500 (2 Cores)
Windows 7 Pro (32- bit) Laplop
2 % 2.00 GHz G5 PowerPC (2 Cores) .
Mac 0S X (32 bit) Deskiop Disable Remote Kernels

A5 Reset to Defaults [He\pu.][Paralle\ Kernel Status...

Mathematica benchmark with 128 cores on 4 nodes ...
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HPC Cluster — Running mathematica

> Mathematica benchmarks

= Scales well up to 32-bit cores, gets worse beyond that

= But true for other architectures as well

* Mathematica has troubles acquiring much more than 50 cores

* Using up to 32-48 cores per node should be fine.

Math ematica Benchmark on it-hpc

20 T T T T T T T
8"8core HPC(old) ——+— : ' : '
Interlagos (64core) —«—
Interlagos (8"64) —¢—
SandyBridge (32core) —=—
15
=
@
E
G
]
i
® 10
2
@
E . . : . . . .
E : P : : : : :
= o ’ ' : : : :
5 R : : : : : ]
uiel : : E ; ; : E
0 i i i 1 I 1 I
0 8 16 24 32 40 48 56 64
Number of cores



HPC Cluster — Running matlab

> New: Matlab Distributed Computing Server
= 256 kernel licenses - 256 core job with a single matlab / distributed computing toolbox
> Currently need to start the matlab scheduler as root

= No automatic startup yet. If frequently used, could be added that to reservation tool.

4\ () Admin Center © ® e

File  Hosts  M|5  Workers  Help

Hosts (7]

Agid or Find.... Host MDCE Service MJS | Warkers,

S D SEriE Hostname Reachable ‘ Cores |Stalus Up Since | MName |Cnunt
it-hpc-wgs0l O yes 64 & running 2013-01-29 15. 32

Stop mdce Service it-hpc-wgs0z O yes 64 & running 2013-01-29 16... hpc-test 32

Test Connectivity.

MATLAB Job Scheduler (M]5) @

Start Mame “* | Hostname Status Up Since warkers

Stop hpc-test it-hpc-wgs02 & running 2013-01-2% 16:02 &4

Resume

Waorkers (7]

Star. warker [ Mis I

s10p MName “ | Hostname ‘Status | Up Since ‘ Connection | MName Hostname ‘

it-hpc-wgs01_worke. . it-hpc-wgs0l © idle 20132-01-23 1. © connected hpc-test it-hpc-wgs02 |+

Resume it-hpc-wgs01_worke. . it-hpc-wgs0l @ idle 2013-01-23 1 O connected hpc-test it-hpr-wgso2
it-hpc-wgs01_worke. . it-hpc-wgs0l @ idle 2013-01-23 1 O connected hpc-test it-hpc-wgs02
it-hpc-wgs01_worke. . it-hpc-wgs0l @ idle 2013-01-23 1 O connected hpc-test it-hpc-wgs02
it-hpc-wgs01_worke. . it-hpc-wgs0l @ idle 2013-01-23 1 O connected hpc-test it-hpc-wgs02
it-hpc-wgs01_worke. . it-hpc-wgs0l @ idle 2013-01-23 1 O connected hpc-test it-hpc-wgs02
it-hpc-wgs01_worke. . it-hpc-wgs0l @ idle 2013-01-23 1 O connected hpc-test it-hpc-wgs02
it-hpc-wgsOl_worke... it-hpc-wgs0l © idle 2012-01-29 1 O connected hpc-test it-hpr-wgs02
it-hpc-wgsQl_worke... it-hpc-wgsol © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02 |
it-hpc-wgs 0l _wiarke. —hpc-wgs0l © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgs 0l _wiarke. —hpc-wgs0l © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgsQl_worke... it-hpc-wgsol © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgs 0l _wiarke. —hpc-wgs0l © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgs 0l _wiarke. —hpc-wgs0l © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgsQl_worke... it-hpc-wgsol © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgs 0l _wiarke. —hpc-wgs0l © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgs 0l _wiarke. —hpc-wgs0l © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgsQl_worke... it-hpc-wgsol © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgs 0l _wiarke. —hpc-wgs0l © idle 2013-01-23 1 © connected hpc-test it-hpc-wgs02
it-hpc-wgs01_worke. . it-hpc-wgs0l @ idle 2013-01-23 1 O connected hpc-test it-hpc-wgs02
it-hpc-wgs01_worke. . it-hpc-wgs0l @ idle 2013-01-23 1 O connected hpc-test it-hpc-wgs02
it-hpc-wgs0l_worke... it-hpc-wgs0l © idle 2013-01-29 1 O connected hpc-test it-hpr-wgso2 ||
it—hncownsnl wnrke it-hncownenl G idls 201%-01-24 1 £ connecter hnc-tast it—hnrownan? |7

Last updated: Tue Jan 29 16:19:35 CET 2013 Update [ewvery 2 minutes vH Update Maow ‘
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HPC Cluster — Running matlab

» Once the scheduler is running, job submission from a desktop is easy:

4\ ) Cluster Profile

Add  Discover Impert

2 B Duplicate A7 Rename
Edit [ Delete

(#) setas Default Export

Cluster Frofile

HPC

local (default)
M]SProfilel
M]5Profile2
MJ5Profile
My Test

Properties \Vamauun Reszults \

Description of this cluster
Description

Hostname of the machine where MJS
is running. (Regquired)
Host

The name of the M]5. (Recuired Iif
multiple MJS on the hast machine)
MISNane

User name for M|S access. (Required
if M]5 uses Security Lewel 1-3)
Username

License number (Optional: Used onky
if this cluster uses MathWorks hosted
license managery

LicenseNumber

FILES AND FOLDERS

it-hpc-wgs02

hpc-test

current user (defaulty

<nonex>

Files and folders to copy from
client to cluster nades (One
entry per line)
AttachedFiles

<nOne s>

e ®

Scheduler Type: M5

4 O Cluster Profile e &
& g & 2 g Duplicate A7 Rename

Add Edit ﬂn:\m

Discover Import

MANACE

Cluster Frofile HPC
local (default)

Scheduler Type: M)S

Properties " validation Results \

Misrofilel Qverall Status: Q Passed
MJsProfile2
MISProfiles Stage ‘ Status Description
MyTest Cluster connection test (parciuster) Q Passed
Job test {create]ob) Q Passed

SPMD job test (createCommunicatin.. o Passed

Pool job test (createCommunicating).. 0 Passed

MATLAR pool test (matlabpool) o Passed

Yalidate || Show Details

>> myCluster = parcluster; matlabpool (myCluster);
= matlabpool (‘open’,’HPC’,’ 64’ ,"’AttachedFiles’, {nbl.m,nb2.m}) ;

>> myrun
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HPC Cluster — Running matlab

4\ () MATLAB R2012b ® e ®
HOME @ & .% ﬁ ﬁ E Zearch Documentation m
New Warlahl Analyze Cod [T Pref -
5‘13 E EFindFHes I% E % evarEse L Aralyze Code @J @ @ rETErEneES @ &Ccmmumty
= 5 Qpen Variable - & Run and Time — ﬁm Path
New  Mew Open &:Elcnmpare Import Save Simulink  Layout Help BRequestSuppnn
Script v - Data  Workspace @nnruvnrkmm ~ [ ClearCommands =  Library v S Parallel -
FEE HERIRELE | £OEE i ENVIRONME, FEROURCES —
<= = 8 5l =4 v afs » desyde P user ¥ s b schiuenz b - R
Current Folder Command Workspace @
|Name a ‘_ (@) New to MATLAB? Watch this Yideo, see Examples, or read Getting Started. X | |Mame £ |Va|ue ‘Mm
OOMATTER | & myCluster  <1x1 parallel.cluster.M|S>
1.0.2
amdsdk
ATLAS.TEST == myCluster = parcluster;
Atrung =» paralleldeno_distribjob_hench;
att ) Starting weak scaling timing. Submitting a total of 35 jobs.
bench,sgi files Job walt time with 1 task(s): 54.477931 seconds
Banchharks Job wait time with 2 task(s): 55.242875 seconds
bin Job wait time with 4 task(s): 56.333393 seconds
bird.matlab Joh walt time with 8 task(s): 56.%49158 seconds
EIMEF Job wait time with 16 task(s): 57.372072 seconds
bwping-1.4 Job wait time with 32 task(sz): 53.392965 seconds
call_FCh Job wait time with 64 taski(s): 58.432444 seconds
chass Seguential execution time: 43.413496 seconds
OB ?t;r’t'irjg STl:anglsﬁal'ing E'(im'jingé4 g;ggl;ting adtnta'l of 35 jobs.
Countinal ob wait tine wit task(s): . seconds
cuntingsers Job wait time with 2 task(s): 25.363432 seconds
Countinglsers2012 . . .
CountingUsersClone Joh wa‘!t t‘!me w‘!th 4 task({s): 15.277171 seconds
o Job wait time with & task(s): §.457225 seconds 5 d h d ioh it ti dt task
¥o Job wait time with 16 task(s): 5.311071 secands PEE UF] ased on JD Walt Time Cﬂmpare 0 one tas
cups filter Job wait vine with 32 task(s): 5.048173 seconds
Desktop Job wait time with 64 task(s): 3.99733%t seconds
Documents Starting matlabpool using the 'HPC' profile ... connected ta €
Drophox Sending & stop signal to all the workers ... stopped.
elinks Execution time with parfor using 64 workers: 1.586306 seconds
ESRF.AWFLL Speedup based on strong scaling with parfor using 64 workers:
ate
EvAL
FEL-lonization | [ T oo e e e s m oo
firefonx ) ) ) X
fusessh Wiew the published wersion of this example to learn more abov
Genesis_Currant
gitmagic L -
grmp-5.0.5 | =] e |
Details R
o
=
=
[ai}
1 i}
=
Select a file to view details w

Matlab benchmark with 2*32 cores

Ste

1 2 4

] 16
Mumber of tasks

iz




GPU/parallel computing - workshops

> Terascale Alliance Workshop on GPU computing

* 15-16.04.2013 @ DESY-HH
= See: https://indico.desy.de/event/7143

> Accelerating Matlab Algorithms with System Objects and Parallel Computing
= 23.04.2013 @ DESY-HH
= See: https://indico.desy.de/event/7719

> Mathematica & Origin day
= 26.04.2013 @ DESY-HH
= See: https://indico.desy.de/event/7749

> Anything else (mpi, c++)?
= jt-training@desy.de
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HPC Cluster — Information

> Web:

» http://it.desy.de/services/computing_infrastructure
= hitp://it-hpc-web.desy.de (only DESY-internal)

> Contact:

" uco@desy.de

" unix@desy.de

> Announcements

= Subscribe to it-hpc-user@desy.de

File Edt View History Bookmarks Tools Help . .
e —

L —

e |[B- Google EIRA

Basics

This page aims to provide some basic information on the
IT-HPC cluster.

The HPC-cluster consists of two login hosts for job
submission and 16 warkgroup server. Each node is equipped
with 64 cores and 192GByte of memory. A number of
filesystems are mounted on each of the hosts. Check out the
hardware page for more details.

The cluster uses a 40Gbit infiniband backbone for
interprocess communication, so is best suited for well
parallelized code making use of the low latency network.
Other jobs should use the public batch cluster bird, which
provides mpi-capabilities as well as a number of GPGPUs.

Booking resources

If you intend to run jobs on the cluster please reserve the
nodes on the Web Calendar!

Use it-hpc-wgs for submission, compile jobs or other tests.
it-hpc-wgs nodes are free resources, no need for
resenvations!

have no other than telling your
colleagues not to use the reserved nodes for their jobs.
Currently there is no intention to monitor or force reservations,
however jobs with a reservation might have better chances of
survival.

more ...

Monitoring

To get a brief overview about the load on the system and to
check currently running jobs check out the monitoring pages:

« Load per node
« Jobs currently active

Note: the scriplets just harvest data from xymon-monitoring
and might lack a few minutes behind.

more

Help

* Have a look at the getting staried page for instructions!

&

» Access to the HPC cluster is restricted. If you don't have access and got a computing problem which could benefit from the
HPC-cluster, please get in touch with us to discuss your needs

« Announcements will be communicated via the it-hpc-user mailing list

«+ In case of technical problems please contact unix@desy.de or UCO (but please use only ane channel!)

Additional resources

« Benchmarking - performance testing

« Documents - tuning and other documents

* EAQ - collection of problems and workarounds
* Josls - software installed

o Miccallanasus - everything else

News

14.09.2012 it-hpc-wgs is now available. it-hpc-wgs is a load balanced cluster consisting of two nodes (it-hpc-wgs01/02) with
virtually identical hard- and software as the [T-HPC cluster itself. Please use it-hpc-wgs for job submission, tests,
compilation and so on. No reservations needed for the wgs'

14.09.2012 Web refurbished. Many of the links do ret-exist yet!

but we are working on it -

more ...

Computing resources at DESY

* BIRD - SoGE batch farm

« GRID - grid computing at desy

* HPC - HPC resources in DESY Zeuthen
« [T - Scientific Computing group

Questions? Comments?
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