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* Fermi cheat sheet
* Data Processing Model : the LAT Pipeline

* Design consideration & Pipeline description
* Monitoring, Alerts, Automatic Science

* Data catalog, access and selection tools
Science Software Development:

GlastRelease : Event Reconstruction
ScienceTools : Science analysis “toolkit”
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Large Area Telescope (LAT)
* High Energy Gamma Rays
*20 MeV > E > ~300 GeV

Spacecraft

Gamma-Ray Burst Monitor
* GRB Detection.
* 10 KeV < E < 40 MeV

5 year nominal, possibly 10 year mission ( No
expandable)

« SKky survey is the nominal observation mode
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1.8 m j _— Anti-Coincidence Detector
/ >4% R.L.
1" Sy >89 scintillating tiles
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Tracking detector
»16 tungsten foils

1.0 m S L (12x3%R.L.,4x18%R.L.)
N “ : " »18 pairs of smcon strlp arl‘a.

>884736 strips (228 micre

Calorimeter

~» 8.5 radiation lengths
»8 layers cesium lodlde logs
»1536 logs total (1200kg)

Trigger

»Overall HW Trigger Rate ~few KHz
» Software Filters Reduce Rate
»Downlink: ~400-500 Hz
»Rate after ' ~few H
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Active Galactic Nuclei
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Fermi Science

Pulsars

Prdlimina

uanfum GPGVIT " p s
= & Dark matter
Gamma Ray Bursts

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona 5



Fermi MISSION ELEMENTS

£

Large Area Telescope
& GBM

TDRSS SN
S&Ku

LAT Instrument

Science White Sands

Operations Center
(SLAC)

Mission Operations Fermi Science
Center (MOC) Support Center - HEASARC

GRB - }

Coordinates Network

GBM Instrument
Operations Center




P .
b ermi Design Considerations LM

Gamma-ray
/ Space Telescope UNIVERS & PARTICULES
|

* Generic pipeline processing to support simultaneous running

« Automatic trigger of prompt processing & monitoring

 Reprocessing and/or Simulations (should have no impact on above)

Aim : full processing before next download (8/day — 3hrs goal)

« Distributed computing taking advantage of the massive “embarrassing”
parallelism of the problem (2000 jobs, 800 cores)

e <0.01% jobs need manual intervention

Scaling

10 years of operations foreseen : Many hundreds of terabytes of data
 Hundreds of millions of datasets and processes
Reliability

* 10’s of thousands of batch jobs per day
43k in a day is our record (approx 40k CPU-hrs)

« Ease of use within collaboration : web based frontend

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona 7



e

@b crmi Data Processing Flow at SLAC

Gamma—ray

Space Telesmpe

LM

LABORATOIRE § MONTPELLIER
UNIVERS & PARTICULES

Downlink from Goddard Space Flight Center
— ~8 downloads per day
— 15 GB total daily
* Level 0 Processing
— Automatically launched as data arrives
— Decode & repackage incoming data
 Split science data from telemetry data
 Level 1 Processing
— Full event reconstruction: 750 GB/day
— Data Quality Monitoring

— Transfer science summary files to Fermi
Science Support Center - 200 MB/day

- Immediately available to the public
- ASP (Automated Science Processing)
— GRB and Flare detection
— Spectral analysis(Routine Science Processing)
- 120,000 quantities continuously monitored
— Mixture of Oracle, Root, Fits data

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona
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_ (xrootd is a cluster filesystem)
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Data processing elapsed time per run ws MET

log10iHours) SLAC
40T . ~3yl"S [ ] ;J;S;
S .
2071
257
2.0
1.5
1.0
Q.51
Q.0
2.I40 2.I45 2.I50 2.:55 2.250 2.I65 2.I?0 2.I?5 2.=80 2.=85 2.!90 2.;35 3.00 3.05 3.10 B.IJ_S 3.20 3.25 3.30 Wit
MET
Elapsed time between data being recorded on Dara processing elapsed time per run
satellite and arriving at SLAC (blue), and .| s

between arriving at SLAC and being totally
processed (red), and total elapsed time

(green). Almost all data is fully processed <24

hours after being recorded.

3 hours average

8 hours average total
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« Pipeline, Web Servers implemented in Java
— Apache tomcat web server
- Redundant servers for reliability, scalability
— Java Server Pages (JSP) for web pages

 Extensive use of 3" party and custom tag libraries
— DisplayTag for tabular data
— AIDA tld for dynamic plot generation

— JMX for monitoring, control
— JaSIG CAS single-signon for user authentication
« Extensive use of database for storing state, history
— Oracle(10g, 11)
- Java Stored Procedures for performance
- GridControl for performance, tuning, montitoring
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Oracle

read-only Oracle
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SLAC compute farm (Fermi allocation)

« 1600 CPUs in batch farm running LSF (+ peak loads of >3000)

« 1100 TB disk - xroot — 32 TB raid 10 Sun thumpers

- 1500 TB tape in robotic silo (HPSS)

Lyon compute farm (CCIN2P3, France)

« 1200 CPUs in batch farm running BQS

- few TB disk allocated for all Fermi uses (transfer generated files to SLAC)

« seamlessly used by pipeline from SLAC

Plans for using Italian GRID

Extensive use of relational DB

- Two ‘Niagara’ redundant Oracle servers each with 1.5 TB raid disk

- Science monitoring
- LAT+Spacecraft ‘housekeeping’ trending
- Bookkeeping (dataCatalog, processing config, etc.)
- Science data (e.g., GRB catalog)
- Resource trending
Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona 13
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Use open source tools to watch resources and services
Ganglia for usage — trends for loads, 1/O

* Oracle, xrootd, afs, nfs, linux servers, ...
Nagios for function — aliveness etc
 Many standard functions: ping, database checks, ...
* Customisable with plugins to check anything
* email, pager alerts with warning levels and history

Our own trending system to track performance & resource
usage

* Be generous with info stored in the database!
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“Duty Scientists” monitoring data quality daily
All of the data processing and data quality monitoring can be done from the web

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona 15



J

@5 ermi

Gamma-ray

/ Spa(e Telesmpe

Processing Pipeline Web Interface

UM

LABORATOIRE ONTPELLIER

UNIVERS & PARTICULES

Tasks - Mazilla Firefox C=dLEr

File Edit View History Bookmarks Tcols Help

& -Cc o B dctacat

Google @- 1 - -=-F -6d - ¥ -5
B2 Tasks +
Quick Links Data Processinc Data Access Data Monitorin

Sofiware Tools Developer

ford.edu

p

Science

[E <ony [E, blue [E, screen

TTHQ( L1Proc Stream 100917001 - Mozilla Firefox

v .
7 = || [ony blue screen wireless = | *# -

?-@-

wireless

Mission Planning Contact Info Change Control

Version 2.8.3 | Jira (Front-End) (Server) | Help

Page updated: 10/18/2010 16:23:09
secs | Start Refreshing

Login Mode: [ Prad | Dev | Test ]

Start refreshing page every 60

Task List . Message Viewer . Usage Flots . Fair Share Plot . Admin . JMx
Task Summary
Task Filter: [] Regular Expression (7) Active in Last 30 days +  Latest Task Versions ~ |
Last Active  “ Task Name Type \/ Iikﬂ ~gr \/ X @ @ ® @ Total
2010-10-18 16:20 L1Proc Data o o 1 404 2 o o o o 407
2010-10-18 16:19 RspAGN_src Data o o 3 11165 253 o 1 o o 11422
2010-10-18 16:16 Level0Xrootd Data o o o 630 6 o o o o 636
2010-10-18 16:15 skimmerTaskParallel  SKIM o o ) as1 8s o 2 o o 951
2010-10-18 15:58 P116-FT1 Data o o 18 11625 1 o o o o 11844
2010-10-18 15:14 rspmqa7day DATA o o o 21 o o 4] o o 21
2010-10-18 14:40 GRB_blind_search Data o o o 316 o o o o o 316
2010-10-18 GRE_refinement_launcher Data o o o 583 5 o o o o 588
2010-10-18 AspInsertintervals  Data o o o 273 aa o o o o 317
2010-10-18 AstroServerskimmerTask SKIM o o o 957 128 o 4] o o 1085
2010-10-18 DRP_monitoring Data o o o 165 o o o o o 165
2010-10-18 PGWave Data o o o 165 o o 4] o o 165
2010-10-18 AsplLauncher Data o o o 295 3 o o o o 298
2010-10-18 Halffipe  Data o o o 6784 2 o o o o 78
2010-10-18 nonEventReporting Data o o o 34844 3315 o 4 o o 38163
2010-10-18 launchRepeort Data o o o 941 o o 4] o o 941
2010-10-18 obssim_v9r16p1 MC o o o 86 109 o o o o 195
2010-10-17 GRB_afterglow Data o o o 37 o o o o o 37
2010-10-17 GRB_afterglow_launcher  Data o o o a1 ass o o o o 579
2010-10-17 GRB_refinement Data o o o a2 o o o o o a2
2010-10-15 SkimmerTask SKIM o o o 634 97 o o o o 731
2010-10-15 P105-FT2 Data o o o 5575 o o 4] o o 5575
2010-10-15 intonlineAnalysis Data o 4 o 20 6 o o o o 30
2010-10-14. GRBSimulator-GR-v17r35ps mc o o o 7701 o o o o o 7701
2010-10-13 RePipe  Data o o o s3 s o o o o E
2010-10-13 02:54 AGNs30 HE Skim DATA o o o 2 [s] o o o o 2
Done

& -c
“Hllcooge @ - @

(|
Quick Links

Data Processing

File Edit View History Bookmarks TIools Help

72y R httpy//glast-ground.slac.stanford.edu/Pipeline-Ti/si jsp?stream=43844233 h

~fx =% - 23 - B - A [E sony [E, blue [ screen [E] wireless

[E= Task L1Proc Stream 100917001 +

Data Access Data Wonitoring Science Missicn Planning

|| change Control

= :
summary / L1Proc

Stream

I

Execution 1
Is Latest 1
I Status Failed

Started
|| Ended

I Variables

Software Tools

=l Pipeline Il

Developer

Start refreshing page every &0

Task L1Proc Stream 100917001

100917001

Submitted 16-Sep-2010 17:49:20.335
16-Sep-2010 17:49:34.071
16-Sep-2010 21:46:21.016

DOWNLINK_ID
DOWNLINK_RAWDIR

Type Value
Integer 100917001

String /afs/slac/g/glast/ground/PipelineStagings/halfPipe/100917001

Stream Processes

| |sny blue screen wireless +

Contact Info

Versien 2.8.3 | Jira (Front-End) (Server) | Help |_

Page updated: 10/18/2010 16:3
secs [ Start Refreshing

User: tony] . (Switch|Legout) Mode: [ Prod | Dev | Test ] Preferences
Task List . Message Viewer . Usage Plots . Fair Share Plot . Admin . JMX

o ]

."v
& @

2

(|
Ll Show only latest execution
(|
Process Status Type Created Submitted  Started Ended Job. CPU  Host Links
id I
findRUNDirs Success  Batch  16-Sep-2010  16-Sep-2010 16-5ep-2010 16-Sep-2010 961916 0 hequools Messages : Log : Files [[]
I 17:49:20 17:49:23 17:49:29 17:49:38 I
cleanupDl Skipped Batch 16-Sep-2010 16-Sep-2010 Messages =1
17:49:20 18:36:32
I kludgeAsp Success Batch 16-Sep-2010  16-Sep-2010 16-Sep-2010 16-Sep-2010 576707 S  fell0182 Messages : Log : Files [ |
17:49:20 19:32:08 19:32:12 19:33:58
< Select all . Deselect all . Toggle selection [_Rollback Selected || _

<

m

r

Pipeline we

b interface allows
— Many views of data processing, down to log files of individual jobs
— Job submission (but normally done from command line)

— If jobs do fail they can be “rolled back” directly from the web
interface

Done

I
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Tasks, Subtasks, Processes, Streams, specified in user written XML

SkimmerTaskParallel

SkimmerRuns

ALL DOME

SLCCERS

mergeData mailConfirmation

<process name="skim"»
<acript>
1 <task name="35kimm type="Data" wversion="1.0"»
from java.util import HashMap “Drocess name uns">
=tart = 0 <variables>
chunk size = DF FILE ASKS + 1 <wvar namre="streamlD"»5{format (pipeline.stream, "§04d") }</var>
or i in range (DF </varizbles>
rars = HashMagp () <job maxCPFU="%{DF_SKIMMEE MRXCPFU}">
vars.put ("DP START", start) cat ${DP_FILE LIST} head -${DE_END} | tail -${((DP_END-DP_START)) > partlisc
end = min{ start + chunk size, DP FILE LINES | export SE_FILE LIST FILE=partlist
vars.put ("DF END", end) - - - export SK_OUT_DIR=${DP CUT_DIR}/%{streamID}

export SE_ENFORCE_OUTPUT_FILES=false
export SK_MAX_FILE SIZE=0

if endratart:

pipeline.createSubstream ("SkimmerRuns", i, vars)
start = export 5K _OUT_FILE BCDY=5{DP_JOENAME}-${streamlD}
> mkdir -p £{5K_OUT_DIR}
| ¢seripts $5E_DIR/bin/skimmer
4
<createaSubtasks> </job>
</process>

<subtask>SkinmerRuns</subtask>
</ tasks

< /ocreateaSubtaska>

</procesax

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona 17
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@) GLAST - Data Processing Summary
File Edit View History Bookmarks Iools Help
g B2 C 2y (B2 nttp://glast-ground.slac.stanford.edu/DataProcessing/ ¢ - | | TonyJohnson slec ~| Ba -
Coogle ¥% Bookmarkss =0+ %% Check - & Autolink - ] AutoFill = 4 [E] Tony [E Johnsen [, slac < - @ tonyE21-
|| HTM Covermap > | (i Problem loading page > | || Hiroshima > | [EB GLAST - Data Processing Summary x | + -
Quick Links Data Processi Data Data Montoring Science Shifts Mission Planning  Contact info Change Control  Software Tools Developer -
- = Start refreshing page every 30 secs [ Start Refreshing
- e' m , User: tony] . (Switch|Logout) | Version 0.2.3 | Jira
. Prod | Dev
Data Processing Sammary | Baiary | San
Selection
me Interval (UTC) : Oct/22/2009 09:34:53-0ct/23/2009 21:34:53
Hide Deliveries/Runs processing status
Deliveries/Runs processing status GRB Alerts I
Delivery FASTCopy  HalfPipe Runs LiProc GRB Search Trigger Time GRB Processing Data
| Id Time (UTC) “ Proc Logs Proc Id - Start MET Status Intent Proc Status Logs Data Mon Proc uTC ~ MET Name Notice Prompt Afterglow
91023011 Oct/23/2009 20:55:08 | | 5 Oct/23/2009 00:29:45 277950585 GRB091023021 FERMI | | | | 277545852
91023010 Oct/23/2009 18:50:52 [ i3 [ 2780083869 InProgress nomSciOps_diagEna Oct/22/2009 18:03:28 277927408 GRB0%1022752 FERMI [ [ 277922632
278003220 Complete nomsSciops_diagena
91023009 Oct/23/2009 17:59:19 | | 19 | | 278003229 Comeplete nemSciOps_diagEna ASP Sky Monitor Process
277997612 Complete nomSciOps_diagEna
277991657 R Complete nomSciOps_diagEna Running Processing (UTC) ~ PGWave DRP Data Data Start (UTC) Frequency
Oct/23/2009 00:18:30 Pgv D Oct/22/2009 18:00:00 h
91023008 Oct/23/2009 14:08:42 15 277891657 R Complete nomSciOps_diagEna - Running 316 i /237 EEE B Foveve PP Oct/22/ ste_hours
0Oct/22/2009 22:36:08 Pgwave Drp OCt/22/2009 00:00:00 dail
277985681 R Complete nomSciOps._diagEna oS il 1| [ |5 ==t sy =y
Oct/22/2009 19:00:01 Pgwave Dry Qct/22/2009 12:00:00 six_hours ||
91023007 Oct/23/2009 12:59:36 | | 1s | | 277985681 R Comeplete nomSciOps_diagEna | ] Running 4231 FM | Di| Re | Me | Cal /22t | | J ? a2zt -
Oct/22/2009 13:1 Pgwave Dry Qct/22/2009 06:00:00 six_hours
277979700 R Complete nomSciOps_diagEna Running YR L L g L =YEEy -
Oct/22/2009 13:12:06 Pgv D Oct/22/2009 00:00:00 h
51023006 Oct/23/2009 12:12:46 | 15— 277979700 R Complete nomSciOps_diagEna - Running 744 FM | Di | Me | Cal ct/22/ BN BN Poweve Drp Oc22/ shenours
Oct/22/2009 04:01 FPgv Dr Oct/21/2009 18:00:00 h
277973710 R Complete nomSciOps._diagEna [ Complete 4231 FM | Di | Re | Me | Cal i EEEN B Fovave Drp Oct/21/. six_hours
277967692 R Complete nomSciOps_diagEna [ Running 300 Di
91023005 Oct/23/2009 08:37:23 | | 15 | | 277967692 R Complete nomSciOps_diagEna @ I o Running 25 4206 FM | Re | Me | Cal [
277961622 R Comeplete nomSciOps_diagEna I e Running 4231 FM | Di| Re | Me | Cal
91023004 Oct/23/2009 07:14:45 | | 15 | | 277961622 R Comeplete nemSciOps_diagEna | Running
277955445 R Complete nomSciOps_diagEna | ] Running 4229 FM | Di| Re | Me | Cal
91023003 Oct/23/2009 06:13:35 | | 21 | | 277955445 R Complete nomSciOps_diagEna @ I o Running 369 1 3861 [
277951581 R Complete nomSciOps_diagEna I e Complete 4230 FM | Di| Re | Me | Cal
277945852 R Complete nomSciOps_diagEna | | Complete 4227 FM | Di| Re | Me | Cal
91023002 Oct/23/2009 02:41:57 | | 13 | | 277945852 R Complete nomSciOps_diagEna @ I o Complete 333 1 3897 [
277940123 R Complete nomSciOps_diagEna BN o Complete 4231

FlathADASS08 [Com... || K2 GLAST - Data Proce... = @) 235 Py

* Web interface allows
— Quick overview of data processing
— Flags runs requiring further attention

— Allows “drill-down” to isolate/identify problems
Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona 18
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Telemetry Trending

LABORATOIRE | MONTPELUER
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File Edit View History Bookmarks Tools Help

& - c

|| HTM Covermap | (5 Problem loading page =

B Fermi LAT

72t | B® http:/fglast-ground.slac.stanford.edu/Telemetry Trending/

Google ¥9 Bookmarks- £ - 2% Check - 9% Autolink - -] AutoFill - 4[5 Tony [El Johnson [E slac
__| Hireshima

Quick Links Data Processing Data Access Data Monitoring Science Shifis

Mission Planning Contact Info

7 - || TenyJohnson slac ~| &= -

= | [EH GLAST - Plots

Software Tools. Developer

<5 - @ tonyj321-

=

ource : 77 Archive : Statistic
ime Interval (UTC) : 22-Oct-2009 21:40:32.441-23-

..\ Telemetry Trend’ng Do 5008 51540+ 39,401

Data Selection | Configuration | Data Info |
[ d

sion: 2.2.2 | Jira | Dbx Version: B2-1-0
User: tony] . (Switch|Logout)

Flight | Integration | Test | Nightly
Trending source: Oracle | XML-RPC
Plots | Table | Info

aaaaa

-~ [£] LSPSENTRATE
[E] SACFLAGISINSUN
[£] SACFLAGLATINSAA
[£] SACSSRUSAGE

Sort Alph =  Shifter|Expert|All Selected path: /Shift Plots Selected data: LSPECIDECZ,LSPECIRA Overlay
Filter:
Root LSPECIDECZ, LSPECIRAZ
By Shift Plots
~[E] LAKAEMFROVL 00
[E] LHKEBMSSRS cot - -
[E] LHKEPUOCPUAVLDM - - P \ ¥ + - - i ¥
[E] LHKEPU1CPUAVLDM 300”} { { - ~ T + f 1 { - _
[£] LHKEPU2CRUAVLDM ssad- -- . { t t P - . 1 } 1
~ [E] LHKSIUCPUAWLDM 2004 |» { _l j t i T |' T | t - t
[E] LSPCONDRATE P -- j + . * i -- t ,i +
[] LSPDEADFRAC 1507 ]’ 7! I‘ B r - ;’ t j .
‘ [£] LSPECIDECZ w00 | 1 o V P } . ]!
‘ g LSPGEOLAT soT g } g-i!” + [ii.iq L ﬁi.it} - i“! } 2-i! { l LAl h
[E] LsPGEOLON 0’1 J” J i: I o - ! *’ J:’ J l -
[£] LSPMCILWAINL _sod “ .‘ it SIS 4 i iR 3 E
[£] LSPPCUTOFF t t t t P - t — t By
] LsPrROCKANGLE et 22, 202029 00 OoﬂogE 2:00 4:00 6:00 8:00 10000 12100 18:00  20:00

Download: (vector) eps sva pdf swf ps , (bitmap) jpg pna ppm gif

¥ Axis limits: Min -30.41

Max 429.44

‘ X Axis limits: Min 22-0ct-2009 21:40:32.441 18] Max 23-Oct-2009 21:40:32.441 [

Update

* Web interface allows |-

* Dynamic selection of time period
* Dynamic overlay of quantities

* Customized tree to draw attention to important plots

- Can be customized for individuals or groups
* Cross trending of housekeeping and level 1 data

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona
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Alarms for run 275390766

Mode -~ Type Error Warning Undefined Clean

acdPedsAnalyzer Hist o o 0 14

calGainsanalyzer Hist 0 0 0 18

CalPed Hist o o o 2

calPedsAnalyzer Hist o o G A

Digi Hist o o

Digi Trend 0 o | L] Errorlimit . bl lifme ozome
FastMon Hist o o

FastMon Trend o 0 |

fastMonError Trend o o — Warninallimit m

Merit Hist o =

Merit Trend o MW W

Recon Hist o | w

Recon Trend o o l m

TkrMaon Trend o 0 " ; ' ; '
verifyFt2Errar Trend ] 1] g e o o o e
verifylog Trend o o s e
WARNING Status

Severity ~ Mode  Type Variable Name Algorithm Value Limits Details

5 Merit Trend OutF_MormRateTransientEwvts values 2.97 +-0.81 [ -1.0E10 | -1.0E10 | --- | 2.0 | 3.0 ] View
e Automated alarms are used to alert duty scientists to
anomalies

e Use fixed limits and reference histograms

e Many quantities are highly orbit dependent, so particle
fluxes, geomagnetic variables must be taken into account

- 20 different alarm algorithms

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona 20
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Fermi data is immediately available to the public

* Via Fermi Science Support Center

* ISOC supports collaboration data servers which provide
Full access to data via web based “data catalog”

* Access to public files plus extended event formats

* Search based on arbitrary “meta-data” associated with
datasets

Web based event display for looking at detailed reconstruction of
individual events

Web based data selection tools

*  With support for producing Root and Fits files

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona 21
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Space Telescope
Hum M e Status: AL -
Catalog varsian 1.8 | 3m | Partal varson 3t | Jrs
" Fermi LAT
[ Fiter |[ Clear Uners bargi | [Swich Log et | Canfip: Dadrbi
Data Portal Catalog i
eda: [ Bonad | D | Tact ]
Folder fData/Flight/Levell/LPA Group FT1 ‘iww: [ Trea . Data Trpan . Fin Formass - Measges - Admin - Frabiema 1
2210 tems found, dispiaying 1.tn 500 Wobtome | Cobakg Mok Seimmer G Bkimmer SsroSorer  Wiesd  Hislory
[RrstFred] 1, 2, 3, 4,5, 6 7, 8 [Mestilast) Folders older /Data/ Elight 1 &
older tafFli Levell/LPA Group FT1
Typs Formast  Eun Min Run . MET Start . HMET Stap . Evemts Sice  Sietws  Crested - Higy AEF / /Flight/ ! L
[T RATCh - Sy tata FT1 Alan from lewsl 1 proceming of o-orke dets. Bdé decnphion
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[§] DITIHDITALRAM
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Staned ard Data

fon O

Mamae Wadum
Crusted (UTC): Z3-Oct-2009 L5:38:48 B8 GLAST Dovwnicad Manager & 5 e
Run Min: 27TeTER2 File Eait HElP
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/SGamma-ray UNIVERS & PARTICULES

pace Telescope

“duplicates” for use internal to the collaboration the NASA FSSC official data server

Number of events selected: 36931

W The FE_public_v1 event sample currently contains 190,185,596 events covering the time period 2008-08-04,
15:43:36 UTC (235,557,418 MET) to 2009-10-22 11:23:53 UTC (277,503 436 MET] .

Parameter Value

Parameter Value
Job Name

Job Mame =S:u-2et-2En Event Source
Ewert Sample PE_public vl - Minimum energy

Everay Ranas M. o ol loma ek b s i) Mascmam energy [

Time Range

Poetion

Radius

10.0
Event Class

Cutput (FT2 Fles)
Qutput (Event Data)
Debug

Uger Comment
Expert Gptions

Astro job submitted
Your job tonyi-AstraServer-00040 has bean submitted.,

“our data will be aveilable for download from ftpodfip-glast.slac.stanford . edw/olest .02 7/ DatsServer/ 1 256243 366055

Event Clase Diffuce -
Cutput [FT2 Fil=s]
Output (Event Data] |
Cebug Mode Falee -

User Comment LS [ 61+303

Expsrt Options

ou will be sent an e-mail at tonyjgslac.stanford.edu when your job has complensd.

You can moniter vour job's progress uzing the Fipeline
Mote: Chcking on the Status column will teke you to the pipeline task that ran the job. Clicking on the Job column will
allow wou ta rerun this task. or a similar one. Clickina an the Outout Directory calumn will taka vou to the sutout.

tarvi-Asiratie e es-0004a wmnvn AsiroSiaruar Huooess \mve die LM 1 A1eaDa

mrpdrig_mna_a mrmoirig AptrofServar - S g

arsarig_sns_s araarna Amrosarvar @ e i . i

I N i t Up to higher level directary

- UQUE_OCTe_FU0e 9w Ipnrss Bliant ANrOSarVAr SUCCEss v dir
Bl -G gog Abde-Fra-oera anda ARFOESTUST HLCCSSE W e MName Size Last Modified
10 gooe At G i TR —— - [r— .
"'“"'as'éﬁ E—— a— T —— I !'] toeyg-AstroSener-0040-README hirm| 4 KB 10222009 &:31:00 P
B Gev R00 i Mal e ar Suscses e dis __. tomyj-AstroServer-00040-ftl fits 33351 KB 10222009 8:33:00 P
i v el [ (AR R | taemyj-Astrofaner-00040- f2- W= fits 144206 KB 1002272000  &:46:00 PM
boroimad  Boermolatbkonrmer Soccass S o Faasd @ Diffuss - Aua-Sect —

]
FE T

e b e b Fmiid [T

im
IO 3008
Vaing

BT BOad
C

i B [T

Pamad EiPTume - g St Fae
Fanar.r ancanan s T

A= A Cmssssr  SUCCsss i dir
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Lessons Learned on Reliability

UNIVERS & PARTICULES

Gamma-ray

/ Space Telescope
Failure rates have to be very low when running hundreds of thousands of jobs!

* use local disks as much as possible, staging input and output files back to networked
storage.

* nfs has been fragile when asked to handle hundreds of simultaneous connections

Defined pre-emptive queues on 900 cores for prompt processing : if all jobs slots busy,
someone else’s jobs are suspended

Auto-rollback of failed jobs by pipeline : Biggest failure rate is transient errors

Auto-restart sick batch machines : Sick machines are sinks for failing jobs since they quickly
return to an available state

Control access to the database : We limit access to the pipeline server for bulk processing
Be vigilant and give yourself time to react :

* nagios with warning levels on disk space to give us heads up on imminent disasters

* ganglia to watch loads

Test ahead of time! We used full scale operations simulations and data challenges
to stress the systems
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 The LAT collaboration develops and manages 2 software

 GlastRelease : the workhorse underneath the pipeline (simulation,
digitization, reconstruction, rejection & classification)

« ScienceTools : the analysis toolkit to do science with the LAT data

 GlastRelease is internal to the collaboration

« ScienceTools is a deliverable as per NASA mandate (remember that
Fermi is an ‘observatory’ : the data are public, and so are the means to
analyze them)

 Both software share codes, but their requirements are different

« Different data products

- All detailed/structured files to be in ROOT
- High level analysis only in FITS

 Different code structures
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LABORATOIRE MONTPELUER

UNIVERS & PARTICULES

Package Description Provider
ACD, CAL, TKR Data LAT
Recon reconstruction
ACD, CAL, TKR Instrument sim LAT
Sim
GEANT4 Particle transport G4 worldwide
sim collaboration
xml Parameters World standard
Root 5.26.00 C++ object I/O HEP standard
Gaudi Code skeleton CERN standard
doxygen Code doc tool World standard

Visual C++/gnu

Development envs

World standards

CMT (now Scons) Code mgmt tool HEP standard
ViewCvs cvs web viewer World standard
CVs File version mgmt World standard

Computing and Astroparticle Physics 2" ASPERA workshop, Barcelona
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Output of a telescope (for “event” data) :
* Location on sky, time, energy, quality
* Very simple output ntuple : implemented in Root and FITS

NASA mandates that all its space missions use FITS as a data format (In
use for 25+ years)

Format fully documented and files self documenting

* File headers are an integral part of the format
* Interface library supplied for popular languages

And that the data/software be made public (1 year hiatus negociated)
Funds a Science Support Center to interface to the public :

* Instrument teams not asked to do this (10+ FTEs for Fermi)

* Charter is to support the Fermi data “forever”
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The analysis model is atomic operations with files used as the
messengers

* Linked together with scripts (called pipelines)
* Designed for sequential simple processing

* Not made for (parallel) batch processing
* Very easy to step on the parameter files
* No structures/objects in the files : Images or tables

FITS headers are nice
* Intrinsic to the files : all tools respect the header
* Carries processing history etc etc

LAT collaboration mitigation : ScienceTools to python!
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Divide code into packages (small is beautiful) :
* CVS for versioning (with web access) : obsolete but legacy
* CMT (now scons) for code management (cross-platform mandatory)

Extensive use of electronic communications : Web conferencing (evo),
Instant Messaging (icq)

Software Development on Windows or linux; compute cycles on linux
Documentation and coding reviews enforce coding rules
Most important : “Continuous integration”

* Eliminate surprises for incoming code releases

* Build code when packages are tagged; alert owners to failures in build
or running of unit tests. Results tracked in database.

* Developing comprehensive system tests in multiple source
configurations. Track results in database; web viewable.
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System Tests

LABORATO\ RE

MONTPELUER

UNIVERS & PARTICULES

Sy GLAST

Version: | vBr7

|¥| Ref | Default

GlastRelease EngModel

System Tests

Summary Meta-Data

Statistice HistoryFlots

|v] Test: | VerticalGamma100MeV |+ Histograms Definitions Release 0.7.4 Log

TR CANET (55T

B[y AlL(S)

@ ACD STUFE (5)

@ CAL(S)
¢ IRIG+CAL (5)
7@ MORE CAL (3)

=) TRACKER (5)
- [E] ENERGYMC

[ TKRIRKST:|

F ¢ INTERGRATING
H MC STUFF (4)

g Y PO‘SHIO\'HII"
B Q:I TRACEER 3 (5 t

- [E TKRNUMVE]
- [F] TERVIXNUY
- [F IKRVIXQU,
@ TKRVTXST|
e TRACKERE ()

B

¢ CALFLAVER (f
E CALNLAVER(|
@ CALNLAYER ()

- [f] IKRHITRAD ‘

] TKRTRKENI
] TKRTRKQU.

@ INTEGRATING |

F@@ Uncategorized (:—
st}

T

TKNUMTRACKS
100,000 L
20,000 + wErép1
60,000
40,000
20,000 -
e ; | |
0 5 10 15 20
TKRTRKSLOPEX
10,000 ” .
8,000 + wEBrép1
6,000
4,000 v
2,000 -
0 + t i e f +
-4 = 0 2 4
TKRTRKSTARTX
30 + W wErT
25 o 1
= +++*’i-++++ ++**+++++f+*+++++:“+f+++++*++*+ ! i #ﬁ 4
160 4 i + 4
100
50 "
n- } } } } f
400 200 0 200 400
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Comparison of
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/

release.
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* Fermi data pipeline, data catalog and monitoring tools in
production use for 4 years

* Have proved very reliable for data processing
* Web based tools : monitoring load distributed world wide

* Design decision : avoid tight coupling to specific experiment

« EXO, CDMS, being evaluated for use by JWST
* Support submission of pipeline jobs to more systems
* Currently support LSF (SLAC), BQS (Lyon), Condor

* Adding support for Grid Engine, EEGE Grid
* Increase interactivity of web apps (AJAX, Web 2.0, GWT)

00 .0 Fr‘i,:Z? May 2011 —:13:413| EE—INZF‘S I:Dp':;lr‘ight:(TH:' _____
i M H H .
2 4m0.0 Fermi LAT
5 30,0 ] Pipeline
< P
5 § | processing
0.0 - Week 16 Week 17 Week 18 I Week 19 Week 20 leek 21 at IN2P3
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National Aeronautics and Space Administration

More slides.....

J. Cohen-Tanugi
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3 GeV gamma interaction

3 GeV gamma recon

Full geometry in xml with C+ T |é|||;||[é|‘ T
. [T [T T T T T T T T T [ 1
+ Inte_rface . [ 1 [ T 1T T [ T 1T T [T 1T [ 1
G4 discovers instrument = e T
from the xml
CAL Detail
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3 http:/fwww.slac.stanford.edufexp/glast/ground/software/status/GlastRelease/builds. html - Microsoft Interne..

File Edit ‘Wiew Favarites Tools Help '
: e ) > - - y
G Back - 2 \ﬂ \ELI IJ » ) Search 7 4y Favarites @Medla 6’-‘{ = | E| .4‘}
Address @'] http: v, slac, stanford, edufexp/glast fgroundfsoftwarestatusiGlastRelease/builds, html b a Go Links **
Goc gle ~ [find zip code - | @§pSearch web @ Search Site @News PageRank @ page Info ~ Ejup - S Highlight o
A

Performing builds] .

for Science Tools
also —

1 The Gamima Ray Large Area Space Telescope

LA

lastRelease Nightly Builds

packages
builds .
recens ervors Display created from database query
e |
GiastRelease versions -
version checkout compile unittests date BUIId Status
Past release w444 5555 26126 2003-03-20 00:50:26

Unit test status

ClastRelease HEAD
version checkout compile umnit
Release in progress FEEFTE) FRE N ST P P
HEAD1.51 45/45 56/56  28/28 2003-04-01 00:20:38

1.50 45/45 53756 24/24 2003-03-27 11:54:20
HEAD1.4% 45/45 4556 1516 2003-03-25 15:22:35
HEAD1.48 45/45 46/56 1517 2003-03-25 13:18:39
HEAD1.47 45/45 56/56  2W27 2003-03-20 01:40:45

F utu rere I ease Flast Release using latest tags
version checkout compile umit tests date
est 45/45 56/56 28/28 2003-04-03 00:13:03
w
£

&)  Internet

date
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% Glast Software Installer

& .
welcomels Glast Software Installer

M EENE S Glast Software Installer |Z||E|[g|
1

W'elcome ko &

Install % Glast Software Installer (W [[= |r5_(|
Select which softwar 111514 % Glast Software Installer
Package List
sl o Installation progress
Browse anc
falile, el The Following packages will be
Glast Files | External Files
Package
Destinatic | AcdDigi
AcdRecon
Ci\Dacur - File 5/76 22,5 MB/&625.1 ME (29:13 remaining)
Analysishtuple [ ]
| | |
External | |3stro
CalDigi Cownloading: Fred-vOr3s.zip
T CADocUr |- alikData Received 3.0 ME of 3.1 ME (251.6 kB/Second)
A5 INsCAller b calibRootData [-------------------------------------------------------- ]
CalibSwe Unpacking: Fred)wOrog redist/rdoc/parsers/parse_rb.rb
Glast installer wersion T
calibLt [ |
CalRecon
Callkl

Glast installe |CAlxralR esnnnse

- Tied in to Release Manager builds database
* Provide self-contained scripts to run executables sans CMT
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User JIRA web issues tracker

Commercial product

Handles bugs, features, improvements

Full user/group management

‘roadmaps” for version evolution

Change Control Board: Data Processing Operations

Code used in pipeline — sim/recon; executive scripts; pipeline itself
Require documentation of all changes — preferably backed up by JIRA issues
Demonstration that fixes work; system tests on sim/recon

Using wiki tool to record actions

4-person board — adjudicated by email so far

Wiki

Confluence — Fermi now totally addicted to it

Commercial product (Atlassian — same parent as JIRA)

Simple web editing independent of user OS

Space management; same groups and users as JIRA
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M’ pace |elescope

Ground software is amalgam of HEP instrument software and Astro FTOOLS

Adopt HEP’s “Data Challenges” to create a series of end-to-end studies: create a
progression of ever more demanding studies

Two were performed before launch
Complete buy-in from the Science Working Groups

Deepest sky simulation at GeV energies at the time

Full scale operations simulation performed 3 months before launch

Simulated 1 full week of raw data and fed it to the operations center in scheduled “downlinks”
Ran data quality shifts etc etc

Uncovered many operational problems

e All solved in time for launch and a flawless startup.
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Gamma-ray % i i e
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Connection

Back-End
Components

T 1 50 S

Stored
Procedures

Connection
Pool

Line-mode
Client

SNL

.=

Iz

LM '
Job Control Service |
— Thread il -
— Pool = mEREE-
Front-End
Middle-Ware User Interfaces
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1024 HTM regions (shown above) . The use of
HTM triangles makes it easy to identify which
regions are entirely contained in the user request,
and which are partially contained and require finer
selection (belgu

Within the database events are indexed by time,

energy and position using a hierarchical

triangular mesh (HTM). Database partitions are

used to split the data into 1 week time bins and 32

position bins within each time bin, each containing
1
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l/ Spa(eTelesiope
Database : Oracle

* Java Stored Procedures for performance
* Scheduled Server-side Jobs for monitoring, stats-gathering
* Hierarchical queries

Servers and Client Libraries (Pipeline, Data Catalog) : Java

* Extensive use of threads, concurrency utilities for performance
Jython interpreter for user scripts, JMX MxBean Interfaces for monitoring/comm.

XML used for processing-task definitions

Pipeline : Apache/Tomcat servers for Web, Apache/James Email server for status
notification

JSP for web pages

* DisplayTag for tabular data

* AIDA tag libraries for plotting

* Custom tag libraries expose Pipeline client methods
Java Servlets : Serve GraphViz State diagrams
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(@) GLAST Data Quality Monitoring - Plots - Mozilla Firefox

Data Quality Monitoring

& -c

Quick Links Data Py

Google @ - 1 -¢9-—=-% -l - %]
= GLAST Data Quality Monitoring - Plots

Data Access

File Edit View History Bookmarks Tools Help

#2% | R nhttp://glast-ground.slac.stanford.edu/DataQualityMonitoring/plotFrames.jsp

- A [E sony [EL blue [E screen [El wireless

Data Monitoring Science Shifts

Missien Planning

Contact Info Change Control Software Tools

| [sny blue screen wireless = |

S @

Developer

Time Interval (UTC) : Oct/15/2010 17:33:46.651-0ct/18/2010
14:56:04.009

Runld : 309090776,309096826,309077924,30908465
For the selected runs: Intent: nomSciOps_diagEna | Moot Key:
2643

Refresh Data

wersion 1.0.7|Jira

User: tony] . (Switch|Logout) | Mode:
[Prod | Dev]

Table | Plots | alarms | Errors | Images
Selection | Data Info

Filter on|off Sort Alph ~ Expert®

Root
= Shift Plots

=

Ey Arrival Times

CAL_HI
caL_Lo

=

‘[F cno
=
HE TKR

¢ Detector Means-Rates
[]0 Event Rates to SSR
() FastMonErrors
i [F] Any_Error_But_TEM
“-[2] TEM bug rate
[]0 GEM-Filter Rates
=@ GPS
F ¢ Hardware Trigger
=y MNavigation
Distance to SAA
Earth Limb in FOV
Geomagnetic McIlwain L
Geomagnetic cutoff

Spacecraft Reck angle

Spacecraft Z-Dec
Spacecraft Z-Ra

TEPDEE D

« Wi

1

Show Selection Form | Parameters Selection: Complete

Hide Data Description =

Variable:
FastMon_Trend_Rate_FastMon_TemBug_Event

a—

g4

&1

a4+

s+

Rate of events with the TEM Bug (H?)

Level LAT

Rate of events suffering the TEM bug.

The rate of error is expected to follow the total event rate, so one can compare with the GEM rate (LAT) in
the GEM-Filter Rates group.

The rate of TEM bugs is expected to be comprised between 0 and 10Hz.

A4 smooth trend is expected, one can lock for short spikes or drops in the rate.

m

Rate of events with the TEM Bug

18:00 :00 500
Qct 15, 2010

Q.00 5:00
oct 17
Time UTC)y

Done

Web interface allows
— Show data from single run or aggregate set of runs
— View description of each plot, View/Print multiple plots
— Customized tree to draw attention to important plots

— Can be customized for individuals or groups

T. Johnson

CTA Workshop, Toulouse, May 2011
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Eile Edit View History Bookmarks ZIools Help
@ - C 42y B httpi//glast-ground.slac.stanford.edu/TelemetryTrending/ 7D - | 4 | Tony Johnson slac v & -
Google €% Bookmarkss 1 - 8% Check - & Autolink - | AutoFill ~ /0 [E] Tony [E, Johnson [E] slac 2L - @ tonyj321-
| HTM Covermap % | /1 Problem loading page > | || Hiroshima > | |8 GLAST - Piots x
Quick Links Data Processing Data Access Data Monitering Science Shifts Migsion Planning Centact Info Change Centrol Software Tools Developer
‘Wersion: 2.2.2 | Jirs | Dbx Wersion: B2-1-0
o . User: tonyj . (Switch|Logout)
- e ‘ m ' Source : 77 Archive : Statistics Flight | Inte. ion | Test | Mightly
- Time Interval (UTC) : 22-Oct-2009 21:40:32.441-23- Trending sourt Oracle | XML-REC
Telemetry Trending ~ ="~ o oot Ao
= Data Selection | Configuration | Data Info |
Derived
Sert Alph = Shifter|Expert|All Selected path: /Shift Plots Selected data: LSPECIDECZ,LSPECIRA overlay Y| [ submit
Filter:
Root LSPECIDECZ, LSPECIRAZ
B Shift Plots
[E] LHKAEMFROVL 400+
[B] LHKEBMSSRS sod - - - - . - - -
[E] LHKEPUOCRUAVLDM - - T ¥ t - - . ¥
ool + _r T B i t _r
~[E] LHKEPU1CPUAVLDM 300 ' + T _ _ } ; _t B _
~[E] LHKEPUZCPUAVLDM 2504 - . + 1 * t P - b { t * A
[E] LHKSIUCPUAVLDM + t + - _i { == |v |’ + -- _f
2001 ! -2 L -
[E] LSPCONDRATE i o + 1 + -1 1 i - } R +
[] LSPDEADFRAC 1501 ]’ ;7 * —t j N 3' r | ’t -
- [@ Lspecroecz wot| i P 4 it P Lt
B PR S TR it { * f i LI S TR o )
50 P - = _* . - i - o4
[£] LSPGEOLAT t..% } Bt + fr.z L fss - L } Eoa® { l+s.z ! i
@ LSPGEOLON 0’1 - {’ - - l’ - t’ - 77 -
[F] LSPMCILWAINL L LA gt =" E 3i i; it [ 3 i
L L TEE L A %
- [E] LSPPCUTOFF | / } e, T £ =y gE } it
- R 22:00 000 2:00 4:00 5:00 8:00 10000 12:00  14:00 1600  18:00  20:00
B LsProcKkancLE Oct 22, 2003 oct 23
@ LSPSENTRATE
[ sacrLAGISINSUN Download: (vector) eps sva pdf swf ps , (bitmap) ipa png ppm gif
@ SACFLAGLATINSAA
-~ [£] SACSSRUSAGE
in -80.41 Max 429.44
X Axis limits: Min 22-Oct-2005 21:40:32.441 E| Max 23-Oct-2009 21:40:32.441 j|
Update
[><

Web interface allows
* Dynamic selection of time period
* Dynamic overlay of quantities

Customized tree to draw attention to important plots

Cross trend_ing of housekeeping and level 1 data
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Gamma-ray

/ Spa(e Teles(ope
|

UM

LABORATOIRE ONTPELLIER
UNIVERS & PARTICULES

Automated Science Processing

ew History Bookmarks JIools Help

72y | B http:/rglast-ground.slac.stanford.edu/ASPDataViewer/ Tony Johnsen slac ~| B -

Google ¥9 Bookmarks- 0 - % Check - % Autolink - ] AutoFill - £ [E], Tony [E, Johnsen [E], slac <L - @ tonyj321-
|| HTM Covermap < | (I Problem loading page | || Hireshima > | [E2 GLAST ASP Data Viewer - Plots = [+ ~
Quick Links Data Processing Data Access Data Menitering Science Shifts Mission Planning Contact info Change Control Software Tools D loper

wersion: 0.3.4 | Jira
User: tonyj . (Switch|Legout) | Mode: [Prod | Dev] | Frefs
Public Source Plots | GRE | Processes

Configuration | Point Sources | Seurce Grouping | XML
Source Model
Data Info | Advanced Config

Time Interval (UTC) : 23-Sep-2009 21:57:43-23-Oct-2009
- 21:57:49
ASP Data Viewer

Selected data: GRB:276193572

Filtering | off - -

onloff Alph %| Ra Show Table Qverlay OFF

[

Show
Coordinates

ASP Data
E-{[j GRB

view
typel|aroup|latcataloc

Farameters Selection: Complete

Froducts Selection: Complete

Time “ GRBId GCN

Run Id

Ra Dec Radius Fluence (>
30 Mev,

ph/cm~2)

Peak Advocate
Flux

Peak
Flux

Photon
spectral
index

Fluence (>
100 Mev,
ph/cm~2)

277950585
277927408

2.2593E-06 60.687E-09
+/- 66.51E-09

-
2.4761E-06 0.00

02-Oct-2009 276151756 41.050 -13.050  5.550

16:26:11

276153572 GRBOS1002685 -5.00 +/-  0.00 0.0
0.02

m

277767405
277767404
277668041
277599501

Prompt

Counts Map
277551700 1

Counts Spectra

277515538 5|
277268743
277170266 H =
277066023 10

counts / bin

276835390

Dec [deg

276511127
276481677
276452251

276237346 1 -

276193572

275911748 = o + o
275891584 e

275844585
Light Curve

275738838

275738837 il 20
< it v H H =

Done [><}3

ERDEDFDEEDREE DI EROEE B

Used to rapidly detect Gamma Ray Bursts or other flaring events

Enabled timely notification of interesting events to external
astrophysical community
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hermt Data Catalog Web Interface P
Space Telescope }I—

File Edit View History Bookmarks Tools Help

@ c 72y | R http://glast-ground.slac.stanford.edu/DataCatalog’ wrif - ‘|'| v| -4 -
Coogle % Bookmarkss £ ~ 5% Check - % Autolink - * | AutoFill - S <L - @ tonyj321-

| || HTM Covermap > | [E® GLAST - Glast Data Catalog x| |~
Quick Links Data Processing Data Access Data Monitoring Science Shifts Mission Planning Contact Info Change Control
Sofiware Tools Developer

Catalog version 1.9 |

User: tony] . (Swi

Wiew: [ Tree . Data Types . File Formats .

Catalog Merit Skimmer Fits Skimmer Astro Server Wired History

Folder /JData/Flight/Levell/LPA Group FT1

FT1 files from level 1 processing of on-orbit data. Edit description

B Flight Created (UTC): 25-Jun-2008 16:27:11
[F1 LEOScience Run Min: 236084237
([ Lewel1l = Run Mansc: 277985631
@ LCI Files: 7310 (Errors 38)
Elt@ LPA Events: 227,334,343
- [B] ACDPEDSALARM Size: 18.9 GB
Data Tvpe: FT1
[E] ACDPEDSANALYZER
[ AacoPLOTS List Files . Download Files . Dump file list (SLAC) . Dump file list (SLAC_
= <AL Meta-data
[E] cALGAINSALARM
[E] CALGAINSANALYZER Mame -~ Wwalue Twpe
@ CALHIST astroDB-LEOScience true STRING
@ CALHISTALARM astroDB-Lewvell true STRING
AL PEDSALARM FT1Skim Lewel 1 LPA data STRING
= L1_P6_public_wil true STRING
[E] CALPEDSAMALYZER nikeyData 20 MUMBER
[E] CALTREND
Edit meta-data
[E] CoOMPAREDFM

DIGI

DISIGARP
DISIHIST
DIGIHISTALARM
DIGITREMND
DIGITREMDALARM
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Sag— Front End: Line-mode Clients LUDM

Gammara LABORATOIRE
Y UNIVERS & PARTICULES

/ Spa(e Teles(ope
|

Command line tools for direct or scripted interaction with middle-ware
Control Server

 Ping

* Restart

e Shutdown
Upload Task Definitions

Manage processing streams

* Create
* Delete
» Cancel
* Retry from failure point

Query processing history

Plus Interaction with Data Catalog
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Sp— Front End: Web Interfaces LPDM

Gamma-ray
/f Space Telescope UNIVERS & PARTICULES
|

Provides all administrative functions available in a user-friendly interactive
GUI

Interactive displays show active (and historical) processing
Filtering by Task, Process, Status(es), Stream-range, Date-range
Processing Statistics Plots

Provided by AIDA tag library

System throughput plots

* Filterable by Task, Date-Range
Individual process statistics plots

 CPU time (vs Wallclock)
* Pending time
* By Batch Host-type

Task diagrams generated by GraphViz and image-mapped to provide links to
task element (Sub-tasks, processes) displays
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Front End: Process Detail Plots

LM

LABORATOIRE

UNIVERS & PARTICULES

Summary recon
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Lo Front End: Job Detail Display L[]

LABORATOIRE MONTPELLIER
Gamma-ray

/ Space Telescope UNIVERS & PARTICULES
\

Task doChunk Process fastMonHist Stream 81031004.247117860.15155

Type Batch

Status Running

Stream 81031004.247117860.15155

CreateDate 30-Oct-20058 22:46:16.000

SubmitDate 30-0Oct-2008 23:14:54.482

StartDate 30-Oct-2008 23:14:59.000

EndDate

CPU Used

Memory Used

Swap Used

Execution Host boerD105

Exit Code

Working Dir [nfs/farm/g/glast/uls/pipeline-11/prod/leg/L1Proc/1.68/doRun/doChunk/fastMonHist/08 1000000 03 100 004/ 24 000000/ 11 700l 86 0/0 1 5x00¢/155
Log File /nfs/farm/a/glast/uls/pipeline-11/prod/log/L1Proc/1.68/doRun/doChunk/fastMonHist/08 1 xxoanadg/ 03 1o/ 004/ 24 Txaonanadg’ 11 T’ 860/01 5%/ 155/ logFile.txt

Execution Mumber 1
Retry Number 0
I= Latest 1
Batch Job ID 423937

Links: View Meszages
Variables

Mothing found to display.

Show UpStream Process Instances
Show Downstream Process Instances
[ show Created SubStreams

Upstream Process Instances

Wait Condition Process Status Type Created Submitted Started Ended Job 1d CPU Host Links
Success fastMonTuple Success  Batch 30-Oct-2008 22:46:16 30-Oct-2008 22:46:26 30-0ct-2008 22:46:33 30-Oct-2008 23:14:31 421514 1646 baliD244 Messages : Log : Files

Downstream Process Instances

Wait Condition Process Status Type Created Submitted Started Ended JobId CPU Host Links
Success checkChunk  Waiting  Batch 30-Oct-2008 22:46:17 Meszages
DONE mergeFastMonHist  Waiting  Batch 30-Oct-2008 22:45:22 Meszages
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