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What is INCITE?

INCITE: Innovative and Novel Computational Impact
on Theory and Experiment

Provides awards to academic, government, and industry organizations worldwic
needing large allocations of computer time, supporting resources, and data stor
to pursue transformational advances in science and industrial competitiveness.

INCITE is jointly run by the ALCF and OLCF directors, managed by Julia White
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NCITE
nnovative and Novel Computational
mpact on Theory and Experiment

ASolicits larggcale, computationally intensive
research projects @

AOpen to all scientific & engineering
researchers and organizations worldwide

AProvides large computer time and data

storage allocations on
AALCF 1BMlueGere P
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ALCF Bl ue Gene/ P ol ntrenp

Data Analytics Clus
111 TF

I 208GPUs
0geS 3.2 TB Memory

136 Data 12?3’%'\'5
File Servers

40 BG/P Racks

40,960 Node 10 Gb/s
163,840 Cores Ethernet 8 Home (GPFS
80 TB Memor Switch i\
640 1/O NOde \
File Servers i

Standard Software

_ ALCF A XLF, XLC/C++
msmmm  Private Data Network STEWEL A ESSL. HPCToolkit

mmmmm  Public Data Network A MPICH2, ARMCI
=== BG Service Network External A Other libraries (inquire)

"3 w2 oxarremeror suemer Networks
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Blue Gene/P Hardware Summary

40 Racks
40960 nodes
Nod 163,840 cores
ode 0.556 PF
Card 80 TB DDR2

32 node-cards

1024 nodes
4096 cores
Compute 13.9TF
Card 2 TB DDR2
128 cores
Chip 435 GF
. 4 cores 64GB DDR2
4 cores 13.6 GF
13.6 GE 2GB DDR2
‘.:‘x U.S. DEPARTMENT OF ENERGY

A Argonne National

Laboratory Introduction to the Blue Gene/P Workshop March 10-11; 2009



BG Partitions (obl ockso)

Sing|e Rack A 1 1/0 node for each 64 compute nodes, hard
specific set of 64

I Minimum partition size of 64 nodes

APartition sizes: 6 4

I Any partition < 512 nodes will get a mest
network layout and not a torus.

I Any patrtition <512 nodes will getaptional
I/O tree network.

i Do not do performance testing on <512

A Smaller partitions are enclosed inside of large

I Not all partitions are available at all times

i Once a job is running on one of the smal
partitions, no jobs can run on the enclosi
larger partitions

A Configuration changes frequently

I partlistshows partition state

A Processes are spread out in-defireed mapping
alternate and sophisticated mappings are po:t

U.8. DEPARTMENT OF ENERGY
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Data Analysis and Visualization

AVisualization Hardw&rareka DA Cluster

i 100 servers: dual ceace Xeon processors,Quadro |
FX560@PUs32 GB memory

i Aggregate 111 TF GPU (SP), 3.2 TB memory, 312 §
memory

A Production tools for figlformance visualizatio
I ParaView, Vislt

ASupport for userso v

I tools and methods for-p@tiormance post processing
large datasets

I Interactive data exploration and batch visualization
I production visualization




OLCF CrayXT oJaguar o System

A INCITE time is allocated on Jaguar,
a Cray XT5

Compute PE | \\ ‘ .y

Login PE XTS5 Fartition

Network PE Peak performance 2.332 PF

System PE System memory 300 TB

/O PE Disk space 10 PB
Disk bandwidth 240+ GB/s
Compute Nodes 18,688
AMDA | st anbul 37,376
Size 5,000 feét
Cabinets 200

L+ oxmrmnT O oy (8 rows of 25 cabinets)
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XT5 Node

CrayXT5NodeCharacteristics

Numbeof Cores 12
16 GB Peak 125Gflopssec
DDR2-800memory Performance
Memory Size 16 GB per node
Memory 25.6GB/sec
Bandwidth

AMD Opteron 2435
(Istanbul) processors

ACHE s

e e & g i SER
H g i

Cray
SeaStar2+
Interconnect

U.8. DEPARTMENT OF ENERGY
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OLCF Center -wide file system: Spider

Everest
Powerwall Remote End-to-End Application
Visualization CI- 0; : Development _
Cluster uster Cluster Data Archive

25 PB

ey =5y
S 'l'-:1l

1
i

Scalable I/O Network (SION)
4x DDRnfiniban8ackplane Network

— = | e I = = 950505957 By By Ry By By By B

| =1 I=1=1
XT5 & Lylgley Lyl i i g g gl
1z e - f e 1 L _—||_—'|!__l—'|__l—'|l__l—'|l__l—'|l___l—|l_—|- =
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Login

Spider

anec

)

ORNLOGs External | ogi n node:
entry for users into a cluster of supercomputers
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AHardware ‘ QOm drdadagiin;

I Lens cluster

A 32node, 512ore, 2TB aggregateq
memory

Tesla C1060 (4GB) per node Every INCITE project is assigned a sing

T EVERESWOWGI‘WB.” ovisualization |
A306 x 86 di s 0l contact for all posdnalysis data processin
11.520 x 3.072 resolution 7 S’upport visualization tool¢ Convert data |
Provide parallel data Produce publicaticready
ASOftware analysis support images
i i : - Produce movies and
A Includl_ng’lsIIEnS|ghGoId (DR)’ Iierform statistical analyse animations
ParaVIe’W:_)O\dRay’ AVS/ Express R Research new data Highlight science
MPI, IDLVirtualGLN X exploration techniques successes to visitors
Develop custom
visualization tools and Large display support

algorithms

Py Y—
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2012 Call for proposals

AOpens April 13, 2011 cldses 30, 2011

AAwards made independently of funding source
A1.7Bprocessor hours to be allocated for CY 2012
AAverage project award to exd@edorocessor hours

AApplicants must present evidence that their proposed
production simulations can make effective use of a
significant fraction, in most cas®¥sor moreof the LCF
systems offered for allocation
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Projects suitable for INCITE

Does your project satisfy most of the following criteria
v High-impact science and engineering with specific objectives
AND

v Computationally intensive runs that cannot be done anywhere else

¥~ Jobs can use at least 20% of the system

¥ Campaign requires tens of millions of CPU hours

v~ Computationsar e ef fi cient on | NCI TEOGS
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Key guestions to ask

Als another resource more appropriate?

Als both the scale of the amithe time demands
of the problem of LCF scale?

A

A
A
A

DO you
DO you

DO you

Do you need specific LCF hardware?

nave the people ready to do this work?
nave a ppsbcessing strategy?

nave a workflow?

Some of the above characteristics are negotiable, so make
sure to discuss atypical requirements with the centers
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