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The Spallation Neutron Source

» Construction completed May 2006
 User operations began in 2007
» Design Power 1.4 MW: ~8x ISIS, the world’s leading pulsed spallation source

* Room for 25 instruments spanning physics, chemistry,
biology, and materials science

» Upgradable to higher power and a second target station

3 Managed by UT-Battelle RIDGE

for the Department of Energy Nationsl Labaratary




13 Operating Instruments

Spallation Neutron Source at Oak Ridge National Laboratory AT
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The world’s most intense pulsed, accelerator-based neutron source
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9 Operating Instruments

High Flux Isotope Reactor at Oak Ridge National Laboratory

The United States’ highest flux reactor-based source of neutrons for condensed matter research
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Scientific Computing Group
Responsibilities

 Creation and cataloging of NeXus files following an experiment run —
Translation and Live Cataloging

Data Reduction

Live Data Processing

Visualization tools

Data Access - via the portal

Lines of Code developed:
— Data Reduction including GUIs (40/60): ~450k lines
— Data Translation and Live Cataloging: ~50k
— Portal: ~100k
— Utilities: 35k



Strategies:

 Generation | — up to now.
— Establish stable software platforms for operating instruments
— Leverage and, as necessary, adapt existing software

 Generation Il — next 2 years

— Transition to produce and provide a coherent suite of
software across the instrument beam lines

— More science focused

 Generation Il — after 2 years
— Advanced Simulations
— Incorporation of “blue skies” software projects



Experimental Data Flow

DAS

Firewall

Local
Storage

e Private Network

e Neutrons are collected in
event mode

» Creates ~6 ‘pre-NeXus’
files (different formats)

* Read only mount

 DAS computer sends out
amessage oncearunis
complete

Analysis Computer

1
! \

Network Data

Data and Portal Servers

A
[ )

User Data

Local
Storage

» Translation service
responds to end of
collection message

*NeXus file created from
preNeXus + geometry

» Data is then
catalogued (ICAT)

Access

Experiment Data

Experiment Shared Data

( | bl

* NeXus and preNeXus files
are copied to central disk
archive

» Data are available to users
via computers and portal

e Data are network mounted
for other computers to
access

» Data is stored long term
and backed-up



Translation Monitoring

%9 SNS Translation Monitoring - Mozilla Firefox

Eile Edt Wwiew History Bookmarks  Tools  Help
@ - c {(m I:l!“ https: {ineutronst, usfmonitoring) 7o ' > ‘
TranSlat|On M0n|t0r|ng Logged in: Miller, Stephen D (ric) | Preferences
Live Reguests Help About
Requests: 57 acility  Instrument *p ;
Events HFIR HE1 IPT3-1807 332 EXCEPTION 2009-08-23 23:22:32.0 &
RECENMED o HFIR HE1 IPTS-1807 332 G0 ARCHWED 2009-05-23 15:59:32.0
QUELED 0|l HFIR HB1 IPTS-1807 332 &1 ARCHIWED 2009-08-23 19:09:08.0
PROCESSING 0/ HFIR HE 1 IPTS-1807 332 62 ARCHIVED 2009-08-23 19:11:24.0
ARGIRYED 5| HFIR  HE1 IPTS-1807 332 63 ARCHIVED 2009-06-23 19:13:16.0
REDUEIED " | HFIR  HB1 IPTS-1807 332 64 ARCHIVED 2009-08-23 19:15:02.0
EXCEPTION "l wrr Het IPTS-1807 332 65 ARCHIVED 2009-08-23 21:58:31.0
Filter HFIR HE1 IPTS-1807 332 fal4] ARCHIVED 2009-08-23 22:24:42.0
Facility: [ any % HFIR HE1 IPT5-1807 332 67 ARCHIVED 2009-08-24 00:48:21.0
Instrument: HFIR HE1 IPT5-1807 332 68 ARCHIVED 2009-08-24 03:12:12.0
Status:| any M HFIR HE1 IPTS-1807 332 59 ARCHIVED 2009-05-24 05:35:54.0
i o 1 day 1meel] HFIR HBE1 IPTS-1807 332 70 ARCHIVED 2009-08-24 07:59:19.0
HFIR HE1 IPTS-1807 332 71 ARCHIVED 2009-08-24 09:14:27.0
(Eilter Settings) HFIR  HB1 IPTS-1807 332 72 ARCHIVED 2008-08-24 11:41:13.0
HFIR HE1 IPT5-1807 332 73 ARCHIVED Z009-08-24 13:56:39.0
HFIR HE1 IPTS-1807 332 74 ARCHIVED 2009-08-24 15:58:19.0
HFIR HE1 IPTS-1807 332 75 ARCHIVED 2009-05-24 16:33:36.0
HFIR HE1 IPTS-1930 33 361 ARCHWED Z009-08-23 23:17:33.0
HFIR HE1 IPT5-1930 331 362 ARCHIVED Z009-08-23 23:17:43.0
HFIR HE1 IPT5-1930 331 363 ARCHIVED 2009-08-23 23:17:51.0
HFIR HE1 IPTS-1930 33 364 ARCHWED 2009-05-23 23:17:59.0
HFIR HE1 IPT5-15930 331 365 ARCHIVED Z009-08-23 23:18:09.0
HFIR HE1 IPT5-1930 331 366 ARCHIVED 2009-08-23 23:18:19.0
HFIR HE1 IPTS-1930 331 367 ARCHIVED 2009-08-23 23:18:42.0
HFIR HE1 IPTS-1930 3 3685 ARCHWED Z009-08-23 23:19:00.0
HFIR HE1 IPT5-1930 331 369 ARCHIVED Z009-08-23 23:19:09.0
HFIR HE1 IPT5-1930 331 370 ARCHIVED 2009-08-23 23:19:23.0
HFIR HE1 IPTS-1930 331 371 ARCHWED Z009-05-23 23:19:32.0
HFIR HE1 IPT5-1530 331 372 ARCHIVED Z009-08-23 23:19:52.0
HFIR HE1 IPT5-1930 331 373 ARCHIVED 2009-08-23 23:20:02.0
HFIR HE1 IPT5-1930 331 374 ARCHIVED 2009-08-23 23:20:19.0
HFIR HE1 IPTS-1930 331 375 ARCHWED Z009-08-23 23:20:29.0
HFIR HE1 IPT5-1530 331 376 ARCHIVED Z009-08-23 23:20:37.0
HFIR HE1 IPTS-1930 331 377 ARCHIWED 2009-08-23 23:20:46.0
SHS is ted by Dak Ridge Hational Lab t a natianal Iti research and d | t facility managed by UT-Battelle, LLC, forthe U.S. Depatment of Energy Office of]
Contact Priva Scf:;z:lri Disclaimers
Done neutronsr.us |

 Enables viewings
of the process of
creating and
cataloguing
experimental data
NeXus files




Data Archive for Facilities




NeXus Utilities

* Enable users to ‘control’ NeXus ~ [eeSSsE=s=mErmer—

generation L R

. Dutput path; |I/local Browss... |
— QOverride Geometry i o [P =

— Alter data binning SR

S users/ 335/ SN /RSGIntegrat ion/ trunk /puthon/TS_rebin_batch 2000-2500 3
—inst=PEF_L —tims_width=h —hist_tupeslinear -~output_path="/local
- - —tenp_dir="/1 3 Geametry Generator x
VERSION: (61.0.0
* NeXus files are histograms =
T el > =L Rt B P i e LA I
e /SNS/REF_M/2008_L_4A_CHL eal Lbraticns REF_M gecn 2007 1205, 00 — | R IRMEE ., [ =
FREVIEW

[psn_s.w_m_a_m_wm b at 1ons/REF_H_geom. 2074205, sn]

 Event based NeXus coming soon.

FREVIEU

i, sl
’7 Fun Huners ;W wR BRREE. .. |

[lisemer Wrz007 2 a5 5017272000/ retleN.m/FEF_H 2000 svtnfa.ml

rsion: MakeNeXus1.0.0)

* Defining an ‘analysed’ NeXus e o

OR  Select Path...

fo rm at . Hain Dutput path, .. ||;’“floca1/ 4{

I Copy -» Instrument Shared Folder I~ Copy -» Proposal Shared Folder

| CREATE MNEXUS I

=

Checking if Run Mumber 2967 for REF_M exist= ... OK
>(1/4) Creating Histo, Mapped Files ...ivvvss 00

>(2/4) Importing staging Files ..ivvvvssrsses
F(3/4) Translating files (Multi-Polarization):

. OK
v+ (PROCESSING)

e

Message: |1 Send To Geek | R e N

L L D TR TT R T




A Look at SNS Data Sizes

Instrument | Typical NeXus File |Event File Size
Histogram Size | Size

Ref M 149MB 27.2MB 24.8MB

BASIS 136MB 3.5MB 3.89MB

Powgen 2.1GB 2.0MB 30.1MB
estimated

ARCS 3.6GB 29.6MB 116.4MB

Sequoia | 4.3GB 34.69MB 136.2MB

CNCS 0.8GB 14.8MB 4.3MB

SNAP 7.7GB 83.1MB 118.9MB

TOPAZ 14.9GB ? ?
estimated




Data Access/Download for Users (Data
Porta I ) & S A BED

File Edit ‘iew History Bookmarks Tools Help

@ - c (at mﬁIhttps:,l’,l’neutronsr.us,l’portal,l’ T ' 1- &l
° U Se rS g et an XCAM S “aCCO u nt” File Visualization SearchOps Applications Job Monitoring Tools Simulation Sample Activation Help

Data Browser rDashhoard rSearch |

(U sername & p asswo I’d) Workspace | y|( T REF_L_4125.xs REF_L_4126.nxs REF_L_4127.nxs X

=4 ~||:[= o entry B
. + : + b han -
« Account gives them access to: = | 7 et et
. . 941 ] colle.ct.lon_tltle
- Beamline Analysis Computer =N 33?:;3;1”
. T : [ end_time =
- Central User Disk Space =he +ienx§$ur‘i:nn:::_memmer
- Experimental Data TR e[| S grem
# [ preMexus =||: [ notes |
- 94126 protufn_charge
. = [ Mexus mE ra_ ram;;r
 Data Portal gives access to |, g ERErL nZ3ms | o T -
_ User,s ‘Home, area 1 @e}(us El;npemes ............. | ........................................................................................................................................................................................................................... .
- RaW data. - Nexus | ljSEXFJSL_MET.nxs Iiname Aftribute T Walue
+- 4128 IDC:tIDn J’cdoat:f;rD\InSJ’REF_LJ’IPTS—225J’4I412?
- Metadata browser for NeXus S=he [ it oi 07 TS EET 7008
- download/upload of files g {nane [T e
- 1D and 2D visualization tools Db T —
are built-in for NeXus files YN | e
T | B
=
» Data Search (ICAT) 4 || [oenres

StatusBar
Security Motig

Applet gov.ornl.sns. portal. Portalapplet started




Data Search

) SNS Portal - Mozilla Firefox

Fle Edit View History Bookmarks Tools Help
@ - - @ ﬂ_l‘ =% hittps://neutronsr us/portal/ @ +| [p | |Gl nature journal Q|
[ Customize Links [ Free Hotmail [ Windows Marketplace  Web Mail Messages [ Windows Media L Windows

File Visualization SearchOps Sample Activation Reduction Applications Tools Help
( DataBrowser | Search [ Simulation |

Search Criteria |

'sns ~| [rer L v | searcn | | Reset |

|ﬁ|e_name |v| |prupusal... |v| Search C...|v |Search C‘ V| |Search C‘ V‘ ‘Search C‘ V‘ ‘Search C‘ V‘
Search Criterig
| s | |225 | fitle
sample_name
Search Results | create_year
LRI file_name TITLE | BAMPLE_..|CREATE_..|MSTRUME.|FILE_ WA PROPOSAL. [FORMU..|  PI

ISME/REF_LIPTS-225i47411 Gk eXus/REF_L_411qproposal_id  |ss Cast.. |PYDMA Fil... [2007-08-... |REF_L REF_L_... [IPTE-225 -
JSMSIREF_LIPTS-225/4i41 200N exus/REF_L_41 2(formula s Cast.. [PWDMAFIL.. |2007-08-... |REF_L REF_L_... [IPTE-225
JSMS/REF_LIPTS-228/4141 21 Nexus/REF_L_4121m s Cast.. [PVYDMAFIl.. |2007-08-... |REF_L REF_L_.. [IPTE-225 =
ISHEIREF_LIPTS- 22504141 2 2iMeXusiREF _L_4127 s B_As Cast.. |PVDMAFil.. |2007-08.. |REF_L REF_L_.. [IPTS-225

ISMEIREF_LIPTS- 22504141 2 M eXusiREF _L_4123 nxs & As Cast.. |PVDMAFil.. |2007-08.. |REF_L REF_L_.. [IPTS-225 —
JSMS/REF_LIPTS-225/4541 24 Mexus/REF_L_4124 nxs A_As Cast.. [PYDMAFIL.. |2007-08-... |REF_L REF_L_.. [IPTE-225

ISME/REF_LIPTS- 22504541 28/ exus/REF_L_4125 nxs A_As Cast.. [PYDMAFIL.. |2007-08-... |REF_L REF_L_... [IPTE-225
JSMESIREF_LIPTS-225/4541 26/Mexus/REF_L_41 26 nxs A_As Cast.. [PWDMAFIlL.. |2007-08-... |REF_L REF_L_... [IPTE-225
JSMESIREF_LIPTS-225/4/41 27 MNexus/REF_L_4127 nxs A As Cast.. [PWDMAFIL.. |2007-08-... |REF_L REF_L_.. [IPTE-225
JSMS/REF_LIPTS-228/4/41 28/MNexus/REF_L_4128 nxs A As Cast.. [PYDMAFIlL.. | 2007-08-... |REF_L REF_L_.. [IPTE-225
JSME/REF_LIPTS-228/4041 2N exus/REF_L_ 4129 nxs A As Cast. [PYDMAFIl. | 2007-08-.. |REF_L REF_L_.. [IPTE-224
ISMEIREF_LIPTS-225/4141 300N eXusiREF _L_4130 nxs & As Cast.. |PVDMAFil.. |2007-08.. |REF_L REF_L_.. [IPTS-225
ISHEIREF_LAPTS-23504041 31 MeXusiREF _L_4131 nxs & As Cast.. |PVDMAFilL. |2007-08 .. |REF_L REF_L_.. [IPTS-225
JSMS/REF_L/IPTS-2258/4541 320 MNexus/REF_L_4132 nxs A_As Cast.. [PYDMAFIL.. |2007-08-... |REF_L REF_L_.. [IPTE-225 =

Previous MNext a0 of 27

Security Motice
Applet gov.orml.sns . portal Portaldpplet started neuronsr.us &

StatusBar




Data Access Requirement

e Strong requirement from users and beamline staff was
for command line access to data.

» We defined a storage hierarchy to support hosting data
from multiple facilities with multiple beamlines.

e Built infrastructure to support command line access
and web portal access

e Used NFS with ACLSs to restrict access to directories.
« We are currently rethinking this approach!



Data Policy

« Went for the simple option...

— The Principle Investigator owns the data.
— Users can only see data for experiments they are part of.
— We permanently archive the data.



Live Data Streaming

ANO L, S5 Live, Duta Proceasing Monitar,
File Viswalizaton Help
Live Data Processing Conlrsls

Welcame te SNS Live Data Processing...!

Lave Output Mode

& Meus Mode
Hisiogram Mapged Mode
Histogram Mode

Histogram Type

& Linear Histogram Mode Linear Histogram Bin Width qimes 100ns) 100
Logarithmic Histogram Mode Logarithmic Histogram Coeff Delta T/ T= L 22
DAS Mode

TOF Offset dimes 100nsx O
Maxdmum TOF Bin dtimes 100ns) 2000000

Madmum Mumber of Pooels: 9216

Refresh Slatus

Resel Histagramming Shut Denwm Event Catcher

it LOP Monktot

LOP Monitor Connected Lo Live Event Catcher. Fri 01 16, 0%57:50 A("ﬂ

» Events and metadata are streamed from the DAS to
the instrument analysis computer.

» Events are continuously processed and temporary
NeXus files and event lists are periodically produced.

» Does not produce the data of record for the
experiment.

 Can ‘pass through’ events to other programs.

Reduction GUI

Analysis

Computer  Firewall ~ DAS

Event Data Stream

User Workstation



Viewing the live event data (IsawEV)

w Reciprocal Space Event Viewer

File View Help

—. [0 X || + Reciprocal Space Events for /usr2/DEMO/ARCS_1250_neutron_event.dat

Operations Position Info.
Load Data Counts
Find Peaks Detector Number
Column, Row
Filter Peaks |
Histogram Page
Index Peaks
hk, |
Integrate
Qx,Qv0z
Controls/Info [
Qainvid)
Selected Point
d-Spacing (&)
Peaks Info.
20
Color Scale 2z
Histogram Oriema... [TIme(ds)
E(meV)

Additional Views

Draw Options

Wavelangth(&)

159.07

(-4.99, -3.00, -6.07}
(-0.74, 129, -0.40)
15425

0.648279

57.305115

2645.1

2116509

0.621696

~ Messages

- OoXx

Starting to index peaks, PLEASE WAIT.

Finished Indexing

Indexed 55 out of 58 peaks 1o within 0.12

3953 4026 13.098

90.125 90.090 90.397

Save

Clear
208.47

KK

1]

Finished Indexing
5441 5452 5455 ©90.524 90.009 90.489
Inclexed 124 out of 150 peaks 1o within 0.12

161.80

1 ]

[¥]

[4]

Controls/Info
Qanvid) 16618
Selected Point
d-Spacing(&) 0.501755
Peaks Info.
28(" B6.168375
Color Scale o
Histogram Orienta.. Timegus) 34478
Additional Views E(meV) 121.0437
Draw Options Wavelangthid) 0.822085
~ Messages =IE
Searching for peaks, PLEASE WAIT =] save
FOUND 150 PEAKS
Starting to index peaks, PLEASE WAIT.. Clear

s for /usr2/DEMO/ARCS_419_neutron_event.dat




Data Reduction

e C++ Core Algorithms

 Python ‘Glue’

. TAME otn Mrsbeaiion CL8 b KT8

Wiemxiz:

* IDL user GUIs iy

FULL BT | Switeh to trual Heds |

» Read NeXus files

* Reduction can be split up by
detector ‘bank’ i

* Processed In parallel
(SLURM) on analysis
machines




Job Monitor

» Users can track the
execution status of
their jobs

3 Job Status Page - Mozilla Firefox
Bookmarks

File Edit  Wiew

O -c

Histary

Tools  Help
{uy m!‘l https: {fneutronsr .us/applicationsjobmonitor fsqueue. php?view=all b - )- [ ‘l
Node Name Maximmum Jobs Runming Jobs State fad
arcs] 2 0] IDLE
arcse 3 0 IDLE
bac 1 0] IDLE
bac2 3 0] IDLE
Cbaldick 6 0 DOWN*
Cres 1 1 ATLOCATED
crcs2 24 24 ATLOCATED
dew 2 0 IDLE
eqzans 3 0] IDLE
farpoint 16 0] IDLE
gemind 6 0 IDLE
heater 6 0 IDLE
Irac 3 1 ATTLOCATED
molly 3 4] IDLE M |
rmrac 2 0] IDLE
orbiter 2 0 IDLE
orion 6 0 IDLE
sequola 4 0] IDLE
sequolal 4 1 ALTOCATED
snap 3 4] IDLE

|\/iewj0bsfnra\|users VH wigw ]

Jobs for mid

JobID  Username Job HNuaber of Partition Start Tine R.u.u Job State Reason N?de
Name Nodes Time List
235819 mid sleep 1 chosg 08f24-17:53:11 0z RUMNNING Mone cnes
235818 mid sleep 1 Iracqg 08f24-17:52:57 16 RUNNING HNone Irac
235801 mmud sleep 1 sequotaq  08/24-17:5246 027 RUNHING MNone sequolas
235792 rid sleep 1 lracq 08/24-17:51:58 0:31 COMPLETED Mone Irac
v
< @
Done neutransr.us (L




Infrastructure Hardware

* 32 core, 256 GB RAM Machines (1 or 2 per beamline)

— Physically located on beamlines
— 30” Monitor (1 or 2)

e Gigabit Ethernet
e Central Disks served by NFS




Community Codes - DAVE (NIST)

==Mslice Tor NXSPE --

File Pararneter Rackground  Hask  Mpoina Wiadne  Help

FoMsAuzaredsoudrasul ta/SE

EE]

L0g3f

Sample

__________ E Rezin Size
Intenzity Label
Title Label

Legend _abel

Sirgle Cryslal

Unit Zell Lattice Paranetars: Cryzta

a @ I%uzs b (Al I}uzs ) IB‘314 - E
ar) [0 BCr [mo v [ w8

Fz1 F
Orzhojonzl Yiewing Axes:

= o* ¥ Label Fold iaaie-

PO P PR PR ¥

w o b 2 £

| 2

Slice] Eut] 'v':ulune]

perE to [H.H.] 2 thick
horizontal range L
wertical rangs E

inzchzity rancc

| = =] =] =] =

smoctaing lewel

Dezector Trajectories:

Fil= Ecit Fkeep

866

File Data Reduction Data Visualization Data Analyszis

Planning

X| DAVE: Data Analysis and Visualization Environment

Tools

Help

* [H.H.0] £ fromg I: tog I

. [0,0,L] _f| fromg I tog I

2 : : Plot Traiectories

z Horc _‘| from; I: to: I Oplot Trajectories |

Typical Data Size ~ 1-50 GB




Community Codes - ISAW

......

 The ISAW application has
been extended to support SNS

uuuuuuuuu

Instruments
— Reduces single crystal and “ _.

powder diffraction data

— Can reduce event data to Q-
space directly (no corrections)

— Can perform data reduction in
distributed computing mode |

— ISAW has 230K lines of code,
32K SCD specific, 8K for event
data processing, and 6K for 3D
visualization




Other Software

Exuet Graphs and D Awafrsis

* IDL

* Igor Pro

 SigmaPlot

. Origin IGMAPLOT.

“ ""OR|G|N@8

The Data Analysis and Graphing Workspace




Remote Applications

« Applications hosted remotely and
viewed locally

* No user software to install
* OS independent (Java + NX)

* Always have access to latest version
of application

« Same software on Analysis
computers




Data and Computing Statistics

Hits

Monthly Web Portal Hits

1200000 -i
1000000 |

800000
600000 //—\ / i
400000 v—¢ |
200000 - AVA |
D T T T T T T T T T T T T 1

d & N A 4 0 S
@fb v.Q @'}‘% 5\{'\ ')0 v“}c) CDQ’Q O“' QO 0?.- Sbo Qéo @fb

Month - 2009/2010

400000 ~

Compute Jobs

350000
300000 -
250000 -

/—

f

©
S 200000
e
150000 -
100000 -

/

.

50000

o _m—

s Zaaa

4

&

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

Month

=&—Monthly
=— Cumulative

2
g
z
£
2
¢
2
b
3
g
@
4]

Orbiter VFS Repository GB for the Petiod of 2008-06-01 00:00:00 to 2010-04-20 23:59:59

Charting Time: 2010-04-20 10:00:49 INCLUDE SHARED AREAS

12000

11000

6000

5000

4000
3000
2000

1000

Nov 22
2009

Jul 26
2009

Mar 27
2009

Jan 26
2009

Sep24
2009

Nov 27
2008

May 26
2009

Jul31
2008

il
Jun 1
2008

Sep 29
2008

Mar 22
2010

Jan 21
2010

Total GB in Repository

* 10.3 TB of Experiment
Data (to date)

* 4.6 TB in shared areas
(reduced data)

* 6.5TB size of user home

areas

* 1,516,819 total files

cataloged



Assessing from Here...

 More visualization tools needed - during and following
an experiment

e Community produced analysis tools not always suited
towards working with SNS data sizes

o Better integration between experiment and analyses
processes

* More ‘commonality’ across science areas

« Higher performance computing requested — this
Involves computers, disks, and network performance



Collaborations

« Software produced will be Open Source.
— Required approval from DOE and UT-Battelle/ORNL
— Required Export Control Approval

e Already working with the authors of ISAW and DAVE.

e Currently forming a software collaboration with ISIS based
upon the Mantid Python/C++ framework.

e Currently working with the DANSE team to develop the
plan for how to transition DANSE software to ORNL.



Emerging Vision - Interconnected
Facilities

Users and Scientific
Computing

Modeware
Laboratory Computing

Facility Computing
and Instruments

 Support multi-technique daté

analysis st
d el o SBIR Proposal

* Thick Client Apps utilizing — SNS, HFIR, APS, Lujan,

web services at facilities LCLS

e Inter-facility data movement

Slide courtesy of Steve Miller *r,




Summary

« Data reduction software Is available for all operating and
commissioning instruments at SNS.

 Near-term software development focus areas are:

— To provide additional data reduction visualization tools during
and following an experiment

— To improve the performance for running data reduction jobs

 Development scope now includes providing new analysis
software in addition to providing data reduction.

 The Scientific Computing Group is working more closely
with science teams



Thank you.

Questions ?




