
LAT ISOC IFC Meeting, 11-12 Mar 2005

1

GammaGamma--ray Large ray Large 
Area Space Area Space 
TelescopeTelescope

GLAST Large Area TelescopeGLAST Large Area Telescope

Instrument Science Operations Center 
Status

Rob Cameron
ISOC Manager
Stanford Linear Accelerator Center
rac@slac.stanford.edu
650-926-2989



LAT ISOC IFC Meeting, 11-12 Mar 2005

2

OutlineOutline

Overview 
ISOC Organization
Operations Summary
System Development Progress
– Architecture and Interfaces
– Data Processing: science and non-science
– Ancillary Products: SAA Definition

Facility Planning
Schedule
Budget



LAT ISOC IFC Meeting, 11-12 Mar 2005

3

LAT ISOC ObjectivesLAT ISOC Objectives

The LAT ISOC is organized to:
– Safely operate the instrument
– Produce LAT Level 1 and selected Level 2 science data 

products
Main Functions:
– Command planning and construction
– Instrument health and safety monitoring
– Maintain and modify FSW and the LAT Testbed
– LAT performance verification and optimization
– Process and archive Level 1 and Level 2 data
– Maintain and optimize the software that produces science 

data products
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The ISOC in the LAT CollaborationThe ISOC in the LAT Collaboration

ISOC has close connections to 
LAT Science Groups
– e.g. Working with Calibration 

and Analysis Methods Group 
to  incorporate improvements 
to event reconstruction into 
ISOC processing and products

ISOC has broad involvement in the 
LAT collaboration
– e.g. instrument performance 

analysis and tool development 
are coordinated by the ISOC 
across the collaboration
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ISOC OrganizationISOC Organization
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ISOC GrowthISOC Growth

ISOC will grow in size and responsibility as a result of the 
transition from the instrument development phase into the 
operations phase
CHS: Current focus of development within ISOC. Emphasis on 
development of interfaces to other GLAST ground elements: 
MOC, GSSC
FSW is delivered as part of LAT. FSW maintenance is taken 
into ISOC after FSW delivery.
The core PVO team is already in place for LAT I&T SVAC 
activities, but LAT PVO will include broader collaboration 
involvement, e.g. Analysis workshop on 3/10/2005
Science Analysis Tools, including data processing pipeline are 
currently in active development by Science Analysis Software 
(SAS) team. Testing driven by Data Challenges. Early versions 
in use to support I&T.
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The ISOC Role in GLAST OperationsThe ISOC Role in GLAST Operations

Analysis Software
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ISOC System DevelopmentISOC System Development

Top-level architecture is defined, capturing all processing 
elements and tasks within ISOC
External interfaces defined through Interface Control 
Documents: Operations Data Products, Science Data Products
Data transport between GLAST elements: FastCopy (COTS 
software)
– installed on SLAC servers; informal interface testing to 

external elements just starting; formal interface testing 
starts with GRT #2 to MOC at GSFC in June

Prototyping of ISOC processing is using LAT data from I&T
– provides service to I&T: archiving and access of LAT data
– I&T data serve as development model for ISOC data ingest 

and processing tasks
ISOC design implementation approach: 
– use common resources, user interfaces and services where 

possible, e.g. pipeline, data server, web services
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TopTop--level ISOC Data Flowslevel ISOC Data Flows



LAT ISOC IFC Meeting, 11-12 Mar 2005

10

LAT Mission Planning and Command GenerationLAT Mission Planning and Command Generation
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Science Product Generation Data FlowScience Product Generation Data Flow
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Instrument Configuration Control and UseInstrument Configuration Control and Use
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LAT Housekeeping Data ProcessingLAT Housekeeping Data Processing

ISOC has developed housekeeping database and interfaces as 
a high priority task, to support I&T needs
Pipeline task is in place to regularly ingest HK data from LAT 
tests. ISOC will provide long-term archive for these data.
With the delivery of FSW and the transition to operation of the 
LAT via FSW, the ingested data stream will move to flight-like 
format, providing greater fidelity for development and test of 
the ISOC. 
Eventually, LAT science data from tests will be transferred 
from I&T to the ISOC via a similar path
This data transport and processing mechanism should carry 
forward through LAT ground testing at NRL and beyond.



LAT ISOC IFC Meeting, 11-12 Mar 2005

14

LAT Housekeeping DatabaseLAT Housekeeping Database
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Data DisplayData Display

System Test interface is good model for ISOC data interfaces
– ISOC will use similar interfaces for other data, e.g. LAT housekeeping
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Science Data Production PlanningScience Data Production Planning

Data Challenges are key driver for development and test of end-to-end science 
data processing 

– DC1 very successful; DC2 planning underway
– Model for broad collaboration interactions for ISOC

Delivered science data products controlled by NASA ICD
Science data production and serving uses SLAC SCS computer farm

– SAS is moving forward with purchase of needed computer resources
• 25 CPUs per year, with 3 year replacement cycle
• ramp up to 40TB disk space per year

Pipeline development
– Planning migration from Perl to Java implementation, to improve 

maintenance and flexibility
– I&T processing through pipeline is providing valuable experience in 

pipeline performance needs
Data Server

– DC2 is driving improvements
– Data Handling in general is moving to Java implementation

Possible future developments
– SLAC SCS is considering TeraRAM compute servers, which may be 

available for LAT processing
– Mirroring of data through remote servers
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SAA Region DefinitionSAA Region Definition

ISOC must provide pre-launch polygon definition for SAA 
boundary for LAT
First cut: AP8MIN model used with nominal GLAST BOL orbit, 
to estimate >10 MeV proton flux in SAA region
Newer trapped proton models are being investigated
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ISOC Facility PlanningISOC Facility Planning

Short term: now until early 2006
– ISOC Operations Development Lab established in Building 210 at 

SLAC
Long term: 2006 and beyond
– Consolidation of LAT activity into broad operations support and 

research support activity
– Aim for logical grouping of these LAT activities with other SLAC

elements
• ISOC Operations Support consolidated in Central Lab Annex: 

CHS, FSW, pipeline support
• SLAC and KIPAC see benefits in grouping LAT researchers 

with KIPAC researchers in (or near) new KIPAC building at 
SLAC. In concept stage: build out of extra office space for LAT 
use in Kavli is being explored

– ISOC presence on Stanford campus
• Varian 2 building in construction on campus: mostly for 

research office space, but with small operations presence
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ISOC Development ScheduleISOC Development Schedule

11/16/15

Major Milestones

Mission Simulations

Environmental tests at NRL

Releases
SW Testing &

Demos
ITOS/Latte Verif. with VSC/Testbed

Plotting/Trending Dev
DB/Web/Logging Dev

Mission Planning Dev
Diagnostic Tool Dev

End-to-End Tests

Ground Readiness Tests
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ITOS/Latte setup/config.

1 2 3 4 5 6

1 32

ISOC available to I/F with LAT (front-door only)

4

Pipeline/File Transfer Tool Dev

5/28

Data Challenges 2 3
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ISOC Software Releases & Ground System TestsISOC Software Releases & Ground System Tests

Date What Release Required ISOC capabilities
15-Jun-05 GRT 2 ISOC 1 

(17 May 05)

“

“

ISOC 2 
(9 Dec 05)

“

ISOC 3
(17 Apr 06)

“

1-Jul-06 Mission Sims “ full ISOC capabilities to support Mission Sims (from May 2006 through launch)

“

“

“

“

ISOC 4
(30 Nov 06)

receive real-time HK data from MOC, 
provide basic LAT P&S (Planning & Scheduling)

15-Aug-05 GRT 3 level 0 data processing on science data, 
IOC processes science level 0 data into level 1 products

1-Nov-05 GRT 4 receive level 0 data from MOC

17-Jan-06 GRT 5 provide level 1 and 2 data products to GSSC, 
provide more complex LAT P&S, 
provide LAT file uploads to GSSC, 
provide simulated science data

8-Feb-06 ETE 1 provide Level 1 data products to GSSC, 
receive Level 0 files from MOC (post-test)  

17-May-06 GRT 6 contingencies added

4 May-06 ETE 2 provide instrument commands and file loads, 
support memory dumps of instrument  

12-Jul-06 GRT 7 clean-up and regression tests

15-Jun-06 ETE 3 support basic observatory operations 

24-Aug-06 ETE 4 instrument turn on 

16-Oct-06 ETE 5 regression test and contingencies 

1-May-07 ETE 6 final ETE at launch facility 
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DOE Funding for ISOCDOE Funding for ISOC

Separation of costs for ISOC operations support and LAT 
research scientists at SLAC
DOE applies $5M p.a. cap for ISOC operations

Current planned funding profile (TBR)

Fiscal Year FY01 FY02 FY03 FY04 FY05 FY06 FY07 FY08 FY09 Total

DOE Funding Ops 3,251 2,892 2,939 4,300 3,602 5,000 5,000 4,214 4,362 35,560

DOE Research Scientists 2,609 2,656 2,763 2,859 2,959 13,847

Total Current Funding 6,211 7,656 7,763 7,074 7,321 36,024
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SummarySummary

ISOC development activity is progressing well. Overall 
architecture is in place, and interface definitions are 
stabilizing.
ISOC is benefiting from task sharing and coordination with 
other LAT program elements. 
The ramp-up of hardware in I&T and the resultant data and its 
processing will exercise LAT ground element software, to the 
benefit of the ISOC.
ISOC staffing plans are being actively worked. The details of 
the transition from the instrument development phase to the 
operations phase will be set in the next few months. This will 
include defining continuing support activities from NRL, GSFC, 
and the rest of the collaboration.


