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The National Center for Computational Sciences is one
of the world’s most powerful computing facilities
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Data Storage
* Spider File System

* 10 PB capacity

» 240 GB/s bandwidth
HPSS Archive |
240 PB capacity

5 Tape libraries

Data Analytics | ﬁ
& Visualization LB‘ i
* LENS cluster )

* Ewok cluster

« EVEREST facility

» URIKA data appliance

Networks

* ESnet — 100 Gbps

* Internet2 — 10 Gbps

* XSEDEnNet — 10 Gbps
* Private dark fibre




Argonne Leadership

Computing Facility Overview

e Currently

— 557 TF Intrepid IBM BG/P

* 40 racks, 160K cores
* 7.5 PB storage

— 100 TF (SP) Eureka Analysis Cluster

 Production 2013

— 10 PF Mira IBM BG/Q
* 48 racks, 786K cores
* 35 PB storage

— 100 TF (DP) Tukey Analysis Cluster
* All 16 early sciences projects on Mira




Current NERSC Systems

Large-Scale Computing Systems
Hopper (NERSC-6): Cray XE6

* 6,384 compute nodes, 153,216 cores

» 144 Tflop/s on applications; 1.3 Pflop/s peak
Edison (NERSC-7): Cray Cascade

 To be delivered in 2013

* Over 200 Tflop/s on applications, 2 Pflop/s peak

Midrange NERSC Global

140 Tflops total ‘ Filesystem (NGF)
Carver Uses IBM’s GPFS

- |IBM iDataplex cluster « 8.5 PB capacity

» 9884 cores; 106 TF « 15GB/s of bandwidth
PDSF (HEP/NP)

« ~1K core cluster HPSS Archival Storage
GenePool (JGI) * 240 PB capacity

» ~5K core cluster * 5 Tape libraries

« 2.1 PB Isilon File System e« 200 TB disk cache

Analytics &
Testbeds

Euclid

(512 GB shared
memory)

Dirac 48 Fermi GPU

nodes

Magellan Hadoop
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ORNL’s neutron sources are key tools
for energy research and development

High Flux Isotope Reactor: Spallation Neutron Source:
Intense steady-state neutron flux World’s most powerful pulsed
and a high-brightness cold neutron source accelerator-based neutron source

Facilities have unique capabilities spanning physics, chemistry, biology, and
materials science



wenty-six instruments available to
upport a range of scientific fields

Wide Angular-Range
Chopper Spectrometer
(ARCS)-BL-18

Nanescale-Ordered Materials
Diffractometer (NOMAD) - BL-1B

Liquids. solutions. glasses. polymers.
partially ordered complex mat

Fine-Resolution Fermi Chopper

Backscattering Spectrometer (SEQUOIA) - BL-17

Spectrometer (BASIS) -
BL-2

Oynamics of

. constrained
ioiogy.

Ultra-Small-Angle Neutron
Scattering Instrument
(TOF-USANS) - BL-1A (2014°
Uife scionces. po

‘scionce,
Sarih and environmert sl scieces.
Achos Apamatan - 865,576 0203
oS s ot o

Vibrational Spectrometer (VISION) -
BL-168 (2012°)

Spallation Neutrons and Pressure

Neutron Spin Echo Spectrometer
Ditfractometer (SNAP) - BL-3 ad

(NSE) - BL
Migh-resolution dynamics of sicw processas.
polymers, biological macromolecules

Hybrid Polarized Beam
Spectrometer
(HYSPEC) - BL-14B

Magnetism Reflectometer
(MAGICS) - BL-4A

Fundamental Neutron

Physics Beam Line - BL-13

Fundamental properties of neutrons

Intarfaces in comple fluids.
potymers. chemistry R
cromolecular

Neutron

Diffractometer

(MaNDI) -
BL-118 (2013")

Cold Neutron Chopper
Spectrometer (CNCS) - BL-5
‘Condensed mattor physics. materials sciency

‘chemistry. biology, environmental acience

Elastic Diffuse Scattering

Single-Crystal Ditfractometer
(TOPAZ) - BL-12

‘Atomic-tevel structures in chemistry.
mater

als science.

Extended Q-Range Small-Angle Neutro;

Spectrometer (CORELLD -
Scattering Ditfractometer (EQ-SANS) - BL-6

BL-9(2018°)
Powder Diffractometer (POWGEN) -

materials

‘Atomic-leve structures In chamiatry. materials science, and
Engineering Materials Diffractometer ‘condensed matter physics including magnetic spin siructures
(VULCAN) - BL-7 aan 630 94 7321 - huae @ e gov

Mechanical behaviors. materials science,
materials processing

Additional capacity
exists for expansion

Fixed-Incident-Energy

Triple-Axis Reactor Pressure

Spectrometer + Vessel
HB-1A

Cow-emergy excitanions
magrensm. strctural
Vanstons

- Cold Neutron
— Source

Development
Beam Line - C6-1

Polarized Triple Axis
Spectrometer

General-Purpose SANS +

Polymer tiends. fus atices in Ngh-Te
materian. 0N materials processing
and wtrcture

Development
Beam Line - CG-10

Neutron Powder
Ditfractometer +
HB-28

Blo-SANS - C6-3
Structural
structures. texture and phase
onwiyvs

US/lapan WAND -
HB-2C
Difuse scattering studes.
Wngle crystals and tme-resolved
Shase vanasns

Future Development «
HB-20
| o=t

US/lapan Cold
Four-Circle

Neutron
Triple-Axis
Spectrometer

Image-Plate
Single-Crystal
Diftractometer

(IMAGINE) +
CG-4D (2012

Neutron Residual Stress Mapping Triple-Axis
Facility - HB-28 Spectrometer - Dittractometer -
oo S Ph00s mipslo ¥ H8-3 HB-3A
s v Ve St s <oty

hermai energes

Future
Development -
C6-an

Future

patcutary 1 bonding
o Development -
C6-a8

* Scheduled commissioning date.
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ORNL’s neutron scattering facilities
are DOE User Facilities

« DOE User Facilities are funded by
DOE to serve U.S. and international
scientific community

-
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* Access to ORNL User Facilities is
through the review and approval of
User proposals




