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a‘ il QOutline of ISOC Presentations

O Robert Cameron: ISOC Status & LAT Instrument Flight Operations
— Overview
— Commanding, Health and Safety
— Flight Software
— ISOC Operations Facility
O Eduardo do Couto e Silva: ISOC Science Operations
O Richard Dubois: ISOC Science Analysis Systems + Data Challenge 2
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ISOC Organization
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ISOC Team Activities and Responsibilities

Commanding, Health and Safety

LAT mission planning support
Generate and validate LAT commands
Pass LAT commands to the GSSC
Verify correct commands execution
Receive Level 0 data from the MOC

Log and archive commands and Level 0
data

Monitor LAT health and safety

QO continuous knowledge of the configuration
of the LAT

Q Support LAT I&T
— Data transport, archiving, trending
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Flight Software Systems

Q
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Develop, test, and maintain LAT flight
software

Develop and maintain software tools for the
development, testing, and documentation of
the operational LAT flight software

Maintain the tools that track LAT
Configuration

Maintain the Dataflow lab and LAT testbed
Maintain and develop documentation

Interface with other ISOC groups to
troubleshoot issues on orbit

Science Operations

Q Characterize, monitor and optimize LAT
Performance at all levels

— individual LAT detectors

— LAT as an integrated particle physics
instrument

— LAT as a high energy gamma ray detector

Coordinate investigation of instrument
anomalies

Coordinate LAT operations scientist program
Coordinate Science data processing

Quick look science/alerts

Standard product generation/delivery
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Science Analysis Systems
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Moving towards providing all software
development for the LAT ground work

Supports ISOC and LAT collaboration

Support software development environment
and tools

Instrument data processing: reconstruction,
calibration and simulation

High level science tools & Quicklook
Automated processing pipeline machinery

Acquire and coordinate most LAT compute
resources at SLAC: bulk CPU and disk usage

Database and web development
— System tests, Data Monitoring

— Tools used in ISOC day-to-day handling
of downlinks
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a’;’ ol ISOC - 1&T Coordination

The ISOC currently is supporting LAT Integration and Test activity in several areas:

O LATI&T at SLAC
— FSW development
— LAT EGSE software (LATTE/LICOS) development
— Science Validation and Calibration (SVAC)
— SAS/Offline processing
O LATI&T at NRL
— Continued FSW support
— Continued EGSE s/w and h/w support
— SVAC support
— SAS/Offline processing support
O Observatory I&T at GD/Spectrum Astro Space Systems
— 1SOC provides additional support for LAT Ground Support Equipment
» Data filtering and format conversion
* Realtime displays
Q Pre-launch activity at Titusville/KSC
— TBD, probably similar to ISOC-provided EGSE support at GD/SASS

The ISOC also leverages LAT Integration and Test activity:

O LICOS development
O LAT Operating Procedures
— NASA requires Narrative Procedures in prescribed format for LAT STOL PROC development
— SASS requires Narrative Procedures for Observatory I&T script development
— Learn from LICOS procedures
— Maximize commonality of I&T and flight operations procedures (“Test as you fly”)
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a’;’ o CHS Development

O CHS Software development tied to GLAST Ground System testing schedule

— Software release schedule driven by Ground Readiness Test and End-To-End test
schedule

— Latest: CHS Release 1.3
O ISOC Operations Data Products tested/debugged during GRTs
— GRT2 - June 2005
— GRT3 - December 2005
O Current Staffing
— 5 FTEs: 3 SLAC term staff + 2 contractors
* 1 Operations Engineer
e 1Testlead + 0.5 test support
» 2.5 Software developers
— +4 Online s/w developers supporting I&T
O Future steady-state staffing plan (post-launch)
— b5 FTEs: SLAC staff with NASA/space experience
* Operations Lead/Engineer
» OQOperations support scientist (alternate lead)
» Software developer
* 2 Operators (can multi-task, for s/w support or sysadmin)
* 0.5 network support / sysadmin
— Objective is to have 2 people capable of supporting any operations task
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CHS Activities
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Software/DB Testing
FASToopy GRTs
LO Archive ETEs | ]
Mizsicn Mission R
Flanning Sims
Logging Siw releases
Trending
Alerting

IT!
Infrastructure

Cips Facility

Documertation

Web Pages
Development [

IT Security
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GLAST Ground System Schedule

GLAST Ground System /Mission Preparedness Schedule 3/6/2006
Ken Lehtonen & Howard Dew Code
581 2006 2007
JIT FIMITATMITITITATSTOINTD JIT FIMITATMITITITATSTO[INTD
. LAUNCH
Official Launch Date A Toinor
MTS MTS
[5ISMO GISMO Del #1 GISMO Dol #2 GISMO
Simulators RlER 2121 A R10 428 A b123 A Ri1sns Ay A| r12i12122
3/1 6/, 6/7
GD/SASS Database Drops MlsA 12/6A \ % As Reguired & Einal
GCM GCM
GLAST Contingency MOC (GCM) Install 7/31 Operational;9/30 Ground
oc MOC Rel Mini-MOC MOC Rel Sy g:;zze MOC Rel
5/26 at 1&T 8/31 V 11/17 Zzzzzzzzzza 11/30
GSSC GSsC GSSC SC GSSC GSSC
Gssc Rel 5 Rel 6 /\ Rel 7\ AR°' 8 Rrel 9/\ Rel 10
6/21 8/30 11/20 12/15 5/15 12/10
Rel 2 Rel 2.1 Rel 3 Rel 4;
LAT Instrument Science Operations 6/14 A 8/10 A 9/20 A 217
Center (LISOC’ Data Challenge pata Challenge
( ) 31 2 5/11 s 2/19
GLAST Burst Monitor 10C (GIOC) ':,Ah/\ése , | GBMBuild 2,2 BAP to GSSC GBM Build 2.3 GBM Rel 3 GBM Build 3,1
115 5/1 A A 5/26 11/1 A 3/15 6/1
GFEP @ I&T 2 Spare GFEPs @ WSC
GLAST Front-End Processor (GFEP;
¢ ) A 4024 A 5/14
H 8 days 3 day
Ground System Testing SN thén USN
- 11/29:12/13
RF Compatibility Tests RF COMPAT #1
- GRT#5 GRT#6 GRT#6 GRT#7
Ground Readiness Tests 7/25'26A 9/98-29 A AIO/N 18 3/97.29 A
MORP Prelim  MORP Final 4/15 Part 1 Part 2 ITL #1 DITL #2
Mission Operations 2/28 /14-19 4/25-5/4
LEO #1A 11/14-16
LEO #1B 5/9
LEO #2. 7/17.1B ETE #1A ETE#1B ETE #2 ETE#3 ETE#4 ETE#5 ETE#6
End-to-End Tests LEO #3 9/1 1218 AYUA 36 A A4/11 12 g7 A 712} ABIB14
[ EO = Launch & Early Orbit gg ggm :; gﬁgﬁ sic sic INET LEO #3
= i - COM #1 COM #2
. . . DITF = Day In The Life INST COM #1. 4/13 INST COM #2 9/1
Mission Simulations REE = Re-Entry INST COM #2 7/3 COM #1 ant #2
LOM = Commissioning Cont #1 6/11 LEO #1AA A Zﬁtl AA A A
Cont = Contingency Cont #28/14 L O #1B REE
Launch Rehearsals REE #1 6/1 mg/l
REE #2 7116 #2
LSIM
/4 Aln[er CDRL5 OODM 4130 Aﬁna‘ CDRL 5 OODM 8/29
Spacecraft Documents 11/4 6/30 A
Inter CDRL|6 T&C Handbook 4130 Final CDRL 6 T&C Handbook
A Final CDRL 7 FOP
J I FIMITATMITITITATSsTOINTD J I FIMITATITMITITITATSsSsTOINTD
2006 2007
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RF Compat Test #1
9/20-28
10/1 11/6 RF Compat Test #2
3/14/2006 o1 g‘t’)’ggr‘\'gt‘o*ﬁ; Commish #2 11/29-12/4
Mission Operations Review LEO #1 LAT instrument ETE Test #1
1/15 - 2/28 4/1 - 6/1 \ 12/4-5/06
§im Plan Development Sim Plan Update
T T T T + T T \ 4 ! T A A 4
2/1/2006 3/1/2006 4/1/2006 5/1/2006 6/1/2006 7/1/2006 8/1/2006 9/1/2006 10/1/2006 11/1/2006 12/1/2006
A A A
1/1/2006 ‘ 6/15/2007 12/28/2006
Fllight Operations Review
1/14 - 1/21 4/25 - 5/4
DITL #1 DITL #2 6/1
A\ A\ Re-entry #1 9/7/2007
417 515 7/16 Launch
Commish #3 Commish #4 Reentry #2
2/11 Observatory GBM
LEO #2 Instrument 8/14
Cont#2 9/1
3/11 LEO #3
Cont #1
T T T T T T
2/1/2007 3/1/2007 4/1/20 7 511/2007 6/1/2007 7/1/2007 8/48007 9 7 10/1/2007 11/1/2007  12/1/2007
A A A LA
1/1/2007 ‘ / 12/28/2007
8/29
Laynch site
7130 simulation o/l
ETE Test #2 ETE Test #3 oy v Launch Site
3/6-7 5/9-11 Dress Rehearsal
ET% /;elsi#“ ETE Test #6
ETE Test#5  8/11-12
7/1-2
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waiill CHS Software Release Schedule
REI?HE Date G:_.SUFD%E?_:t Incremental Capabilities
" 10 2-lun-05 GRT 2 receive real time HEK, Diag, Alert packets from MOC
receive level O HEK, Diag, Alert packets fram MOC
provide basic mission planning
1.1 20-5ep-0S (none) ifollowing release 1.1, involvement of the IDCs in GRT4 was removed; 1.1 had no
major new capabilities, but was an up-to-date version of the dey S
1.2 165-Mov-05 GRT 2 receive level 0 science data from MOC
remove duplicate packets
ingest new orbital and mission planning products
1.2 15-Feb-06| Engineering rnission planning database elements inteagrated
tests anly ELU convert LO data
calculate derived parameters from LO data
lirit check LO and derived pararmeters
logaing (&PIs in place and used in ISOC apps + webapp for browsing log)
1.4 19-Apr-06  Engineering process level O science data into level 1 data products L5-002 & L5-005
tests anly provide level 1 data products to G55C
rission planning GUI
calculate derived low-rate science counter pararmeters from LO data
trending
realtirme data fed into LO raw archive and trending
"o 14-Jun-06 GRT S process level 0 science data into level 1 2 2 data producks
provide level 1 and 2 data products to GS5C
integrated mission planning capahbility
LAT configuration tracking & management
21 10-Aug-06 GRT & (adds contingency capahbilities)
refinements to mission planning and LAT config tracking & management
anomaly tracking 2 notification system (automatic notification for 247 operation)
generate reports
exercise MOC's trending app & remote ITOS display pages
Y20 20-Sep-06 GRT 7, (clean up and regression testing of all previously released capahilities)
ETEs 1-2 refinements to mission planning and LAT config tracking & management
" o40 7-Feh-07 ETEs 3-4G, refinemeants to mission planning and LAT config tracking & management
Mission Sims GUI enhancerments
bug fires
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LAT ISOC Data Products

From MOC (GLAST-GS-ICD-0002)
v Level 0 (science, HK, diagnostic & alert data)
v Real-time data
v'Integrated Observatory Timeline
As-Flown Timeline
TDRSS Ephemerides
GLAST Ephemerides
Requested TDRSS Contact Schedule
TDRSS Forecast Schedule
LAT South Atlantic Anomaly Report
Eclipse Entry and Exit Report
Project Database
ToO Notification
MOC Command Log
— MOC File Transfer Log
— Anomaly Report
— MOC Status Report
— Trending Tool Access

NN N N

\

— Remote Real-Time Telemetry Monitoring
v" File Retransmission Request

From GSSC (GLAST-GS-ICD-0002)
v' Preliminary Science Timeline
v' File Retransmission Request

v' Indicates data product has been tested

a From LISOC (GLAST-GS-ICD-0002)

v
v
v

LAT Science Timeline

Instrument Flight Software Load

PROC Request

South Atlantic Anomaly Definition Update
Anomaly Report

Instrument Procedures

Project Database Update

Status Report

Data Retransmission Request

File Retransmission Request

a Level 1 to GSSC: (GLAST-GS-ICD-0006)

LAT Events
Pointing and livetime history
LAT configuration history

a Level 2 to GSSC: (GLAST-GS-ICD-0006)

LAT IRFs

LAT Burst Catalog

LAT Point Source Catalog
Interstellar Emission Model
LAT transient data
Low-level calibration

12
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ISOC/CHS - I&T Coordination Examples

) LISOC FASTCopy Monitoring Test - Mozilla Firefox
Edit Bookmarks

Eile View  Go Tools

I, >
Qzl - LV’ - @ [ X )] @ http: ffglast-ground. slac.skanford. edu/FCWebView/?d-1 6544-p=22

ISOC Trending - Mozilla Firefox
i Fle Edit Wiew Go Bookmarks Took Help

<:E| - t_: - % |j\ @ @ httpffalast-ground slac, stanford. eduftrending/frames . jsp V‘ @ G0 “Q, ‘

7 SLAC |7 GLAST () 150C ) misc

Help

a Data Transport

a Data Trending

) ISOC Trending - Mozilla Firefox
H File Edit ¥ew Go Bookmarks Tools Help
Q D at a A ccess sl | <m - - & ) ) B nepdialest-around.slac sanford.eduftrendigfframes.gsp v ®@ « [IGL |
[Fid— ]
— J [ SLAC ) GLAST | ISOC () misc
Pa
Werion 0.6.2 | Jita | Help | User: rac Log out | Dbx Wersion: BO-6-2
= | ISOC1trends
Source: 77 Archive:Full History Time (UTC) Begin: 2006-03-10 20:07:00 End: 2006-03-11 20:01:00 Channel Filter: *L_* | Change Selection
(=)
A
Channels Selected path 1 L_DA/Q_P_ {9 channels) for source: 77 ﬁﬂa i
B3
Tree Table of Contents
Q L_AC (14) 1.L_DAG_P_EBM25V Frimary GASL DAQ Board Ganverter AEMEBM Digital Valtage (2.54)
=] QQI L DA {18} 2. L_DAQ_P_EBM33V Frimary GASL DAGQ Board Corverter AEMEBM Digital Voltage (3.3v)
B 3. L_DAGQ_P_GASU_T Frimary GASL DAG Board Temperature
4. L_DAQ_P_GEM25V Primary GAZL DAQ Board Corverter CRUAGEN Digital Woltage (2.5%)
5 L_DAQ_P_GEM33V Primary GASU DAG Board Conwerter CRUAGEM Digital voltage (3.3v)
B L_DAG P PDU_T PDUOBoard Temperature
7.L_DAQ_P_PDU_V PDU 0%oltage
L_SP 20 DAl B PUY
©g L_SP (20) 5L DAG P SIU T  Primary SIU Temperature
9. L_DAQ_P_SIU_V  Primary SIU Voltage B
B 1 1. L_DAQ_P_EBM25V Frimary GASU DAG Board Corwerter AEM/EBM Digital Voltage (2.9V) (top) (solo) (plot)
[
34,941 items found, displaying 1 to 5.[FirstPrev] 1,2 3 4 5 6 7 8 [Mext/Last]
time + value
2006-03-10 20:01:01.0 0.0439
2006-02-10 20001:02.0 0.0290
2006-03-10 20:01:04.0 0.00a7
B3 2006-03-10 20:01:05.0 0n
2006-03-10 20:01:07.0 -0.0042
L_DAG_P_EBM25V Primary GASU DAQ Board Converter AEM/EBM Digital Valtage (2.5V)
Export options: CSY | Excel | XML
wg;“ 2. L_DAQ_P_EBM33V Primary GASU DAC Board Converter AEM/EBM Digital valtage (3.3V) (top) (salo) (plot)
35,083 iterns found, displaying 1 to 5. [FirstiPrevi1, 2, 3 4 5 6, 7, 8 [Nextilast]
time + value
2006-03-10 20:01.00.0 1.2255
Dont 200B6-03-10 20:01.01.0 1.2353
- 2006-03-10 20:01.02.0 1.2451
2006-03-10 20:01:03.0 1.2158
2006-03-10 20:01.04.0 1.2451
L_DAQ_P_EBM33V Primary GASU DAQ Board Converter AEM/EBM Digital Voltage (3.3V)
Expart aptions: S5 | Excel | ML @
Done Adblock
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g > FSW — Major Responsibilities

O Develop, test, and maintain flight software
— Develop new on-board filters
— Develop diagnostic code in response to problems
— Validate parameters and software for upload
— Perform regression testing/validate new code

0 Develop and maintain software tools for the development, testing, and
documentation of the on-board flight software

O Maintain the tools that track LAT Configuration
— Software versions
— Uploaded data files, parameters
O Maintain the Dataflow lab
— Maintain all flight spares, EGSE, and teststands including Testbed

— Develop this space into a facility for troubleshooting,
verification/validation, and running operational scenarios

O Maintain and develop documentation
— Procedures, User’s Manuals, Technical Documents, Website, etc.
Q Monitor the dataflow system and help resolve instrument anomalies

14
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LAT ISOC
ISOC FSW
I
[ [ I ]
Operations Code Maintenance Test I
Infrastructure
n LAT || Filter Flight Code n Build 1 Networks
Configuration Development Base Regression
i GRB MCR
Version
| Control Response Internal Tools | New Code
Devel
evelopment - Dataflow Lab
| | Instrument Diagnostics | | Hardware
Monitoring RPM SLAC
FMX
Operational Other Operational
| Scenarios | Scenarios Account Computer
Other (ATS) Management Management
F|ight Build L | FES Dataset SLAC SLAC
Preparation/ Linux Windows
Tracking Environment Environment
Construction
SNITZ JIRA
FSW Scientist/ Release
clientis’
SW Developer SLAC/SCCS Ll FSW Web Site Documentation
Confi ti Dataflow Lab
MTech/ETech ontiguration L Tools
Manager
t Testbed/
Teststands python gcc
Tech Writer 1ISOC
Hardware perl Doxygen
FS\éVo\r:terLsilon VxWorks Other
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;’;’ P FSW Activities — Present

Q Current Activities
— Finish code development
e GRB response
 FMX (tool for tracking LAT Configuration)
— FQT (Flight Qualification Testing)
» Regression testing FSW builds
 Formal testing of build containing full functionality
— |&T support
 Adding functionality to existing code base
 Troubleshooting/debugging
O Current staffing
— SLAC staff
e 1FSW lead
« 6 SW developer/physicist + 1 FSW Test
e 1 Tech Writer/Web developer
— Other Contributors
« 2SW developers (NRL)
o 2 FES/filter (OSU)

16
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é = FSW Activities — Future

O Future Activities
— Support I&T and system testing at NRL
— Maintain code base and retain the ability to grow the flight software
* Filter development
» GRB Response development

» Creation of diagnostic code to debug problems and spy on state of
LAT

— Maintain internal software tools

— Validation/Verification of new software uploads, parameters, and
procedures

— Interface with other ISOC groups to —
 Monitor dataflow system: trigger, filter, background rates, etc.
* Define new instrument configurations
 Troubleshoot/resolve instrument anomalies

Q Future steady-state staffing plan

— SLAC: 4 -5 SW developer/physicists
o Contribute to FSW and CHS

— OSU + NRL: SW maintenance, FES/filter support

— Some SLAC staff will have moved from GLAST to other projects
« Some support available

17
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é LAT Operations Facility at SLAC

Q LAT Operations Facility located in SLAC Building 84, Central Lab Annex

— Elements
 Operations Control Room. Being built and configured in 2006, to
support pre-launch operations testing.
o Dataflow Lab
— Existing Dataflow Lab houses LAT testbed
New Dataflow Lab extension in 2007. Provides additional space for spare
detectors and other additional equipment.

O ISOC operations staff offices adjacent to operations facility.

LOBBY

™/

:\
\\_
. " ] it |~ -I]
STORE ElE |ED
L ) o o 1380 |
= DATA FLOW | 5— 1zl | . e —
LAB. 105 |
(o1 ref
SR S el OPERATION
] [ e el C%%TORL?L CONRFESE‘NCE
B e 197
Gzl 1T, 1 -
ROGM §
: s Fel 1 N
] | e I
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LAT Dataflow Lab

Q Operations supported by the LAT Dataflow Lab
— Command load verification before uplink
— Instrument configuration validation
— Flight software development and test platform
O Also testbed for onboard science data processing
— Front-end Simulator (FES) ingests Monte Carlo data
— Dataflow integrity and throughput
— Filter

[ | I —

.......

Simulator

19
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New and Improved Dataflow Lab

B101 B105
g A 1] VSC | Power A
Uber Uj ® Table Debug Rack | | Rack
teststand @ Bench
1x4 grid
Table TPG
VSC (:[D E] Power
Rack Rack
VSC
i Rack
FES ]
Rack Testbed Rack (:[D @ SIS
1) W B138
Dalek Table
o -
teststand Stand MCR |MCR
Mini-LAT E E Tabﬁ Y
-
B136

Existing Lab Space

Existing Equipment

New Lab Space
New Equipment
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ISOC Operations Facility Schedule

GLAST Operations Facility

Stanford Linear Accelerator Center

Preliminary Master Schedule

D Task Name Duration Start Finish 1st Quarter |
o ‘ 11/6 [12/11 ] 1/15 | 2/19 [ 3/26 | 4/30 | 6/4 | 7/9 | &/13 | 9/17 |10/22 [11/26 [12/31
1 Pre-Conceptual 44 days Thu 12/8/05 Thu 2/16/06
2 Project kick-off meeting 1 day Thu 12/8/05 Thu 12/8/05 =
3 As - buift information from SLAC 10 days Fri 12/9/05 Thu 12/22/05 i B
4 Conceptual Skelches 10 days Tue 1/3/06 Mon 1/16/06 il
5 Eqguipment Information from Users 10 days Tue 1/3/06 Mon 1/16/06 L)'—‘
6 Meeting with Users 1 day Fri 1/20/06 Fri 1/20/06
7 Update layouts & program information 2 days Mon 1/23/06 Tue 1/24/06 N
8 MEP Frogramining meeting 1 day Mon 1/30/06 Mon 1/30/06 cm
9 MERP analysis & draft report 7 days Tue 1/31/06 Wed 2/8/06 L)i—|
10 SEM review & comments 2 days Thu 2/9/06 Fri 2/10/06 o
1 Prepare Final report 4 days Mon 2/13/06 Thu 2/16/06 M
12 Schematic Design 22 days Fri 2/17/06 Mon 3/20/06 gy
37 SLAC/Stanford review & approval 20 days Tue 3/21/06 Mon 4/17/06 -
38 Construction Documenfiation 34 days Tue 5/16/06 Fri 6/30/06
51 SLAC/Stanford review & approval 11 days Mon 7/3/06 Mon 7717/06
55 Bid Award 6 wks Tue 7/18/06 Mon 8/28/06 o, 000
56 Phase 1 Construction 8 wks Tue 8/25/06 Mon 10/23/06 L_Zl
57 Fit up- furniture & telidata 2 wks Tue 10/24/06 Mon 11/6/06 il
58 Equipment Instalfation 2 wks Tue 11/7/06 Mon 11/20/06 L}.:,
59 Testing & Commissioning 3 wks Tue 11/21/06 Mon 12/11/06 '-D-—\
60 Operations Control Room Occupancy 1 day Tue 12/12/06 Tue 12/12/06 e 12
61 Phase 2 Construction 6 wks Tue 10/24/06 Mon 12/4/06 e BE1
62 Fit up- furniture & telidata 2 wks Tue 12/5/06 NMon 12/18/06 .|
63 Equipment Installation 2 wks Tue 12/19/06 Mon 1/1/07 '-b-ﬂ
64 Testing & Commissioning 3 wks Tue 1/2/07 Mon 1/22/07 Dol
65 Data Flow Test Labs Occupancy 1 day Tue 1/23/07 Tue 1/23/07 e

66

67

68

69
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