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My formal agenda

e South African HPC environment
e National HPC infrastructure

« CSIR Cluster Computing Centre
 Integrating gLite with SGE

e Conclusion
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My hidden agenda

« Democratization of cyberinfrastructure
resources

* Acknowledge that the following are currently
still untrue:

e “The Grid”
 “open standards” and implied interoperability
e “one click installation”

 Emphasize that the time is right for grid in SA
and that we need to be pragmatic about this
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South African HPC environment

- Many legacy symmetric multiprocessing (SMP) and
vector machines (i.e. Cray's and NECs) collecting
dust

- Major upsurge Iin interest and activity since early
2000's

— Currently a $10m per annum market for hardware
vendors

- Set to grow to $100m per annum in the next five
years

- Primarily used by scientific research community
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National HPC infrastructure

- One national HPC facility, CHPC

« 2.5Tflops computing cluster: IBM software stack

* Power4+ based 32 way SMPs

* BlueGene/P (single cabinet) on the way

* Phase |l procurement in progress — spending ~R40m

- Major facilities at CSIR and several universities

« C4: 3 x computing clusters — aggregate of ~ 1.6Tflops

« UCT, UFS, UP, SUN, UNW etc. with substantial
computing clusters and several others planning systems
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CSIR Cluster Computing Centre

FUBLIC
ROUTER TO SOFTWARE
INTERNET FIREWALL OGN SERVER)
15TB NAS
SERVER
PRIVATE GB ETHERMNET TETRNAS
MNGT SERVER SWITCH
[ ) SERVER
ITANIUMZ2- XEON-
MASTER MASTER
[
GB ETHERNET GB ETHERNET
SWITCHES SWITCHES
I
ITANIUMZ2- XEON- X5355-
NODE_[1-33] NODE_[1-32] NODE_[1-4]
|
GB ETHERNET GB ETHERNET
SWITCHES SWITCHES
* | headnode providing 4 x single core * | headnode providing 4 x single core Intel®

ltanium®2 1.6 GHz and 16GB of RAM
e 33 nodes providing 2 x single core lanivm®2
|.6GHz and 4GB of RAM

[his d agram shows the various
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Y¥eon® 3.6 GHz (model Inwindale) and
16GB of RAM [xeon)

31 nodes providing 2 x single core Intel®2
¥eon® 3.6 GHz (model Irwinddle) and
AGB of RAM [xeon-node_1-xeonnode_32)
| node providing 4 x single core Intel®
¥eon® 3.6 GHz (model Irwinddle) and
AGB of RAM [xeon-node_27)

4 nodes providing 2 x c1uc:|d core Intel®
¥eon® 2.6 GHz (model Claverton) and
2GB of RAM [x5355 node_1 -x5355-
node A4

C4

OPTERON-
MASTER

GB ETHERMNET
SWITCHES

OPTERON-
NODE [1-46]

SMP-
NODE [1]

| e

GB ETHERMNET
SWITCHES

| headnode providing 2 x dual core AMD®
Opleron® 2.6 GHz (model 285) and 4GB
of RAM (opteran|

46 nodes providing 2 x dual core AMD®
Opteron® 2.6 GHz (model 285) and 4GB
of RAM (opferon-node_1 - operonnode_46)
| node providing 4 x dual core AMD®
Opleron® 2.4 GHz (model 885) and
4GB of RAM [smpnode_1)



Utilization of C4
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Integrating gLite with SGE

« Two most popular Globus-based middlewares

- 0OSG
- gLite
» glite services are divided into two sets:

» Core services (RB, top-BDII, etc.)
 Local services (Ul, CE, SE, site-BDII, etc.)

« Main functions of the Compute Element (CE)

« Gatekeeper
« Jobmanager
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Integrating gLite with SGE (2)

» “Out the box” the glLite CE supports the
following LRMs:

- Torque (PBS), most often used with Maui
- LSF

« Eeck! SGE not supported “out the box”

« But the grid is supposed to be open!

- Borges et al states that of 264 polled EGEE sites:

« Torque = 222, LSF = 22, Condor = 8, SGE = 8 and
others = 4
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Integrating gLite with SGE (3)

« CE interaction with supported LRMs

Grid server Cluster headnode

» glite CE
|

L 4
Supported LRM

Node 1 [

WN
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Integrating gLite with SGE (4)

« CE interaction with SGE (unsupported recipe)

https://twiki.cern.ch/twiki/bin/view/LCG/ImplementationOfSGE

Grid server /
Cluster headnode

» glLite CE

v

SGE gmaster

Node 1

WN
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Integrating gLite with SGE (5)

« Possible hack to improve the recipe

Grid server

> glite CE

v

SGE gmaster

Cluster headnode

Transfer
queue >
SGE gmaster
Load
sensor
Node 1 [

WN
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Conclusion

» Many existing clusters are candidates
for “grid-enablement”

* This does not have to mean that sites need to
throw away their existing cluster configurations

1% prize is that your site configuration is already
compatible with gLite, OSG, etc.

« Don't worry too much if it isn't, since there are
people worldwide working on improving this
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Questions?
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