Area Space

Telescope

R.Dubois

IFC Meeting Sept 4, 2006

GLAST Large Area Telescope:

Collaboration Compute
Needs

Richard Dubois
Stanford Linear Accelerator Center
richard@slac.stanford.edu

1/12



GLAST IFC Meeting Sept 4, 2006
| !‘»! —

QOutline

* Introduction to the Service Challenges: some context for need

« Computing Resource Projections

« Major Milestones and Manpower Needs
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From Steve's DC2 closeout talk ’

Work to be Done: Responsibilities ¢z ~=

Collaboration participation
needed for each of these!
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é/ Simplified Diagram for ISOC Data Flow —  # ~=

For more details on timeline reconciliation

In see LAT Configuration diagram in Bryson Lee’s talk
MOC FastCopy Logdeai; J J Y
For details on Science Data Processing
LO Archive

see Seth Digel’s talk

Create
data analysis

Data Receiving ntuples

Calibrations and L1 processing

Create
recon files and
perform event
classification

Merge Events

Extract Context

Extract EBF Automated

Science
Processing

!

Analyze N Analyze
charge injection Gethallb[r)aélon calibration
data (LCI) rom data (LPA Output Data Products to

LAT Collaboration and GSSC

For details on calibrations and
MOOD/MOOT .
instrument Performance

config DB
: ( 9 DB) see Anders Borgland’s talk
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BOO

In a NutShell ot

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.

To be demonstrated by ~Feb 2007
Integrate with Science Group efforts and GRTs

We are identifying the full set of functions to test with SCs:
R DUbois https://confluence.slac.stanford.edu/display/ISOC/Test+List
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Connection to Science Groups o8

e There are moves afoot for several datasets to be created for the Science
Groups:

— 1 yr obssim survey run
— 55 day obssim run, with pointed observations:

o Earth occultation not currently in exposure calculations
« ARR
 New orbit
 LAT/SC misalignment
 Final DC2 IRFs
— 55 day Gleam run —ibid
« Background interleave for pointed observations
— 1year Gleam run
» Potentially huge backgrounds run needed
 Use of Lyon, Italian farms?

« Possible timescales are October, December and February for these 3 datasets
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Rough Timeline

Mission : prototype

e -
Downlink ‘ I mmmm implement
L1 15

‘ GCR calib ACD, TKR post GSI

_ | I I
Calibs t
+ repeat June & Aug

L1repro | GRB flares Monitor for 15t 60 days

] Web disp ractice
ASP ‘ Web app 3€n diags P
DataMon | -

Web app
Shifts & —
Xfer 2 SSC ' 1yr
orbit
| | | | |
! GRTS | ' 55 | 554 ! !
orbit orbit
Aug Feb07
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Aiming for initial tests of everything by December with Feb as fallback o
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a aa Current Compute Resources

In 2nd year of projected annual $300k Capital Equipment Projects
— Supplying, batch farm disk & CPU, as well as dedicated servers
— Optimize purchases based on best deals SCS can come up with

e 100 TB disk (33 remaining) —
— LAT Commissioning (~50)
— DC2 (10)
— Beamtest (5)
— Pre-ship review (5)
— Infrastructure needs (code builds; system tests; user disk)
— Hoping IFC to fund 50 TB more in CY06 - current price is $4k/TB

« Tremendous use of SLAC Batch farm!
— 20 AMD Opteron dual core dual CPU boxes added to SLAC batch farm in GLAST's
name; 20 being installed — 160 effective CPUs - aiming for 400 by launch
— Have leveraged these first 80 into routine use of 400 CPUs
— SCS wants us to use this model

e Contribute boxes to the farm — they will ‘guarantee’ turnaround as if we had
dedicated machines

e The more we contribute the more assured we’ll be of on-demand service
— The SLAC farm is available to all GLAST collaborators!

 Asking France and Italy about farm capacity there for collaboration _science support:
minimum 100 CPUs, 50 TB disk
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; aa Pipeline Throughput

= Pipeline Statistics

Summary mclstep

Resources Used
~28 CPU years in pipeline so
3500 Memory far overall
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Future Storage Options: Orbit Data

10% Solution:
— 60 TB/yr @ ~$240k for disk; ~$50k tape (or $120k if all recon kept on tape)

— Assumes we can safely cut 90% of the background - we don’t have the
cuts derterined yet

Full disk in ’07; 10% in '08 and onwards (add 25 TB contingency to 150)
— ~175TB overall @ $700k for disk; $140k for tape
— Free up 110 TB in 08 which covers '08 and Y2 of '09

No recon on disk
— ~30-40 TB/yr @ 120-160k$ disk; 25-35 k$ tape
— suffer latency in retrieval when needed
« 1 TB retrieved in 1 day currently
« Affects reprocessing merit; event displays; calibrations

* Is there some need we’ll find for fast turnaround that would make us
regret not having things right there? Don’t know yet.

Wrinkles

— Price of disk will continue to drop. How soon and how much? 20% last
year

— SCS has told us not to worry about tape costs (yet)
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SAS Manpower Needs

GLAST
>

Already working closely with the collaboration — 20 of our ~30 FTEs come from
outside SLAC!

Could not be done without this group-wide effort
Quite a bit of ebb and flow in who does what
 Responsibilities outside SAS/SLAC:

Contributions outside SAS/SLAC:
— ltaly:
 Coretools, G4 support-2,5FTE
« TKR alg development — 1 FTE
e SciTools development — 2,5 FTE
— France:
« Coretools: 0,5FTE
« CAL sim/recon/calibs — ~5 FTE
e Source Catalogue — 3 FTE

« Coretools -3 FTE (UW, Goddard)

« CAL sim/calibs — 2 FTE (NRL)
« ACD -1 FTE (Goddard, SVAC)
« TKR-1FTE (UCSC)

e Sundry contributions

R.Dubois

— Instrument code release manager - UW
— SciTools release manager - GSSC

— Builds manager — Goddard

— System tests manager — Goddard

— Documentation - Goddard

— Code build tool (CMT) — LLR/France

— Build tool gui & Event display —
Udine/ltaly

— Source Catalogue — CEA/France

Responsibilities inside SAS/SLAC:

— Overall management

— Data handling

— Calibrations infrastructure
— Overall Reconstruction; TKR

Shortfall:

— ~4 FTE for infrastructure work

— Hardest to get assistance here
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a aa What to Take Away

 Prudent approach is to:
— Acquire ~400 cores available to GLAST
 Lesson learned from 5-ring circus of DC2, BT, EM
— Keep full event details on disk in ‘08 : ~175 TB

e Hard to do both these without IFC contribution of 50 TB
in CY06, 80 TB in CYO07

« Would shortchange CPU if push comes to shove

— GLAST will do better science the more compute power it
has access to

 Have not hit the plateau yet!
 Extend Pipeline 2 to France and Italy

« SAS manpower is barebones in core software
— Expectto get 1 new FTE at GSFC via Steve

— Short 3 with no prospects of getting them from the rest of
the collaboration
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