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The ATLAS Distributed Computing

= ATLAS computing "distributed” world: Cloud Organization within three GRIDS
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ATLAS Computational Requirements
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 Event generation at 200 Hz, avg. size 1.6 MB (320 MB/s)
~ 2x10° events per year
~ 10 PB of data per year

Data will be analyzed by ~2000 physicsist worldwide

Large amount of simulated data required
- detector design optimization

- physics performance estimates
- software and computing infrastructure tests

Funds, electrical power, HR for a single all-purpose lab
too high => grid-computing system

Responsibility for storage, generation, re-processing of
data is shared ...
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ATLAS Computational Resources

1 TierO (CERN), 10 T1s (CA, DE, ES, FR, IT, NDGF, NL, TW, UK, US)

>100 sites worldwide: > 25k cores
* TiersOfATLASCache.py as of 2009-03-01
>200 SEs: ca 90 PB of disk space (lcg-infosites)

Large number of MC tasks
Millions of file transfers
User analysis

SW bugs

=> need for a permanent shift team: ADCOS
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ADCOS at a glance
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ATLAS Distributed Computing Operations Shifts (ADCQOS)

« Monitor ATLAS distributed computing services
 Provide Quality of Services (QoS) for all data processing
Global shifts since January 2008

World-wide shifts
3 time zones

« 3 shifters

+ trainees per day
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ADCoS Infrastructure
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[ Uperatiuns expert J First line expertise, before
- scale to area-experts
Experts area on-Call °
A ADC shifters pro-actively
check the menitoring.
If incidence is not solved or
understoad,
contact operations expert
whe eventually can
scale up to the experts on-Call
3 Shifters on-Dut | Shifcer+ | Trainee x 8 hours
Pro-Active US/CA and EU.I'IAS:’I.:A. —p | Round the clock shifis:
area { an } 3 Shifters+ 3 Trainees

*Starting Phase
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Information flow

« On shift

Hand-over reports

Mailing lists

elLog

Virtual Control Room

Instant messaging (jabber, skype)

« Meetings

Weekly meetings
Training sessions

« Documentation at ADCOS Twiki page

https://twiki.cern.ch/twiki/bin/view/Atlas/ADCoS
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Monitoring services

 Past year MC production:

- # jobs: ~21 M (16.2 M success, 77 % eff.)
- walltime: ~ 3.6x10'" s (83 % eff.) => 11k CPU-years

DDM: DDM dashboard, TO dashboard
- TO-T1
- T1-T1
- T1-T2
MC Production: ProdSys dashboard, Panda Monitor
Central Services: Central Services Monitor
Sites health: GOC DB, Functional tests
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The Distributed Data Management System
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The Distributed Data Management System

SE in troubles (GGUS)
_-:..

Chiok on the site name to g to the ste page, "+ to see statistics for this site per source
+ ALBERTA % 0 MB's o 1] a [ a O ok
" ALEERTE 0% 0 MB/s o o a 0 a : ak
LCG2_DATADLSK '
& HLBERTA-LCGZ_MCDISK % 0 MBS ok
SAM TEST PESULTS |LTL) SCHEDULED DWW RTIMES (UL}
TYFE EMDROINT STETUS LAST UPDATE

WO OCAENTIMES SCHEOIAED

{ECTLCHN ] Fa
T ote SRM fatla VECS.T i frmar I i 11

+ MONTREAL e OMBEs o o a o a . ak
+ SR % 0 MEf2 1] 1] ] 0 1] o ok
#  SFU-LCGE DATADSH {15 0 MBS ] 1] 1] o 1] # ok
+  SFU-CGI_MODISK M OMBEs o D o 0 a ’ ak
- TORON % 0 MBs 1] 1] a e ] ok
- - M 0MBs D ) o arEl a ik
LCG2_DATADISE
& TORONTOLCEGE MCOS % 0 B [ 0 i I ] L
+ TRIUMF-LOGE_DATADISKE D%  OMBA o D o 0 a unkna
+TRIUMF-LOGE_DATATAPE 06 O MBS o 0 o 0 g unkna
+ TRIUMF-LOGE MODISK  96%  1MB/S af ] a8a 20 ] o unkna
+ TRIUMF-LOGE MCTAPE D% OMBfs o D a o a unkna
+  TRIUMFDISK M OMBs 0 0 o 0 a ow unkna
+ TRIUMFTAPE % 0 MEf2 1] 1] ] 0 1] o urkna
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Monitoring MC Production

by grid
by cloud
by dest_cloud
by executorty ps
by executor
by site
by cluster
by task

ekct cloud

LYOM
Mone
BML
RAL
MNDGF
FZK
SARA
TRIUMF
CMAF
FIZ
ASGC
CERM

Data: Tier O Data: Pr

Grid jobs

: Production

Functional tests

2008-02-26 17:00:00 — 2008-02-27 05:59:59

Fanda: Pr

Admin

Feedback

jobs queued jobs
40K 125K
0K 10K
75K
20K
5K
10K
25K
Q
- - 0z28 0226 0226
° oz g 1700 2000 2300 o
i Hisine DOachivated O running e
errors (jobs) waltime |seconds)
a5
0f7 1250
- a¥ I
TEM
s — |
1K
=1
W EXEPANDA DO2 M EXEPANDA
NOSUCHGUID CMTCONFIGMISMATCH
®EXEPANDA o BHL FZK LYan NDGF
JOBDISPATCHER
W others HEARTEEAT  success W failure
cloud defined assigned activated running holding transferring SUCcess efficiency
LYON a 7 a 5455 2191 K== 129 10523 94.8%
RAL a 27 a 1454 3304 365 237 7348 S28%
BRML a 2778 a 326 1265 4055 2a02 5384 S8.2%
NDGF a a a 318 4450 a a 4249 20.6%
CMNAF a 20 a 296 il =] a2 201 4164 97.4%
SARA a 42 a T34 819 531 1404 3200 87.7%
FZK a 1 a 748 a76 107 3087 3342 S8.1%
TRIUMF a a a 1131 1088 465 &84 3136 28, 2%
PIC 0 247 0 1642 g12 i3 147 1208 20.7%
ABGC a 20 a 770 20 403 1o a P
CERN a a a 40 a 1 a a
total 210 3730 3 18617 15824 7608 9935 44302 75.4%
_ WARNING NO_ACTIVITY
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Monitoring MC Production

Production job summary, last 12 hours (Details; grrors, nodes)

Cloud Information Nodes Jobs

Overall Production
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0 ] 4] 2 4] Q 0 4] 4] /0 0
02-26 22:38 2468 4] 2 4] 1892 1 810 200 2094 /1 4555
02-26 21:44 0 o] 331 o] loosg g o] o] 110/110 g
02-26 22:38 4979 79 5} 1] 46 Q 697 191 452 f 2 11101
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Monitoring Central Services
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ATLAS Distributed Computing Central Services

ADC Central Services
availability: |
(more]
percentage: 100%
status: available

this service consists of:

| | ATLAS DDM_VOBOXES
| | ATLAS _CC

I | ATLAS_DDM_Tracker
I

I

' ATLAS_DDM _Deletion
| ATLAS-AM|

availability in the last 24 hours (more):
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Monitoring Sites

wersion 3.1.2

GOCDB?

acmans ™

G0C0A »» Downtime admin »> Downbimeinfo

"% Downtime display

W o
“\ Downtime @ 2009-02-27, 06:00:15[UTC] @

oy erview

G2 Time slot: 1 week

This is a complete list of all scheduled downtimes. To view anly downtimes under your scope, elick here

o
N add o new donr

Description Site Severty  Classfication Start End Actions
:e « ) 2009-02-27,  2008-03-11,
¥ Browse nodes " _major electrical works In computer room . O pportunity to deplay afew changes. EGEEJFrance)IPSL-IFGP-LCE2 ouTAGE SCHEDULED  jeoggg pumey 14:28:00 [UTC]
¥
= Request a role P ® poeritabumen-cuaFegee- - 2005-02-27,  2008-03-03,
® chow Tierd * wms In draining far sam & days, then hardw are migratian LT e ouTage SEHEDULED ) oo00 [UTE] 1427:00 [UTE]
cortacts

L] P- - 2009-02-27 2008-02-27,
£ ) g . '\
EGGEE] South# esternEuropelL IF-Lishon SCHEDULED

_ * Mave virtual m achine to other Iscsi array Jeei1-cm = lp.pt 03:00:00 [UTE] 19:00:00 [UTE]

-, x - | - 2009-02-27, 2009-02-27,
T | " Mave virtual m achine ta ather iscsi array “n—E"—E'—iG;hTIT:?":“m"E"” LIF-Lishon ouTage SCHEDULED o oon (UTe] 18:00:00 [UTE]
$ sl " - 2008-02-27,  2003-02-27,
™ . ™ Campus core router reconfiguration. Service will be interrupted 2-3 Hmes far afer minutes. £ EGEE)CentralEurope) BUDAPEST * AT RISk SCHEDULED  yonpuq [ume] 17:00:00 [UTE]
L Nodes
" - 2008-02-26,  2003-03-04,
Search GOCDE " _Maintenance [IN PROGRESS] s EGEEMAs|aPacic/KR-KISTI-HEF ® AT RIS SCHEDULED  oonpq pirrey ms:00:00 [UTE]
® coencennmuume-
L I LcGamanhax briumf.ea
Dev elopmants ® oo cennmRIUME-LcGaeEL trumEes
- -' [
® Help 1 L 1 2 EcenceRnTRIUME- - 2003-02-26,  2003-02-25,
® Contact us and m onhaxd. LCG/arm triumfca ouTaGE SEHERHLER gap00 (uTey 200000 (uTE]
[ EGEE)CERMTRIUMF-LCGYce2 triumfca
e L. EGEE) CERNTRIUME-LCGYslke-
Ey baitriumf.ea

Register a new - - 2009-02-26, 2009-02-27,
account * DNSproblems. [IN PROGRESS] .4 EGEE| SouthE asternEurope/BGO5-SUGrId ouTage UNSCHEDULED oo on 1imey p:00:00 [UTC]

L 2005-02-26,  2008-02-27,
Has your certificate - " L EGEE/NorthernEurope)SE-SHIC-TYarc- & UNSCHEDULED -02-26, -02-27,
changed? Severe problem s with shared filesy stem pending, CE needs to be dralned. [IN PRO GRESS] cenLpdckthac 0 UTAGE L4:45:00 [UTE] 18:00:00 [UTE]
Reguest certificate DN
change . EGEE) CentralEurope/ HEPHY-LIEK]grid-
Lulbk.ac.at
[ EGEE)CentralEurope/HEPHY-
r UiEkjhepr dulhk.ac at - 2008-02-26,  2008-03-02,
" unidenttfied problem s on CEs [IN PRO GRESS] ouTAGE YNSCHEDULED 3uycpp pimey 11:00:00 [UTC]

[ EGEE] CentralEur ope] HEPHY-
UIEK]gridiL ulbk.ac.at

® pceeicentraleuropeeniy-

UIB['glld.ulbl .ac.at

[ 4 -02- -02-

- 1 - MIE- - 2003-02-26,  2009-02-27,
EGGEE]NorthernEur opefyLi-MIF ouTasE SCHEDULED

* o Sreinstall [IN PRO GRESS] LCGaprs.mfxu b 12:37:00 [UTE]  23:58:00 [UTE]

"\ upgrade of a couple of deache cam panents. if all gaes well, service il nat be naticable, E! ,—E"—L"'—f:ﬁ,d"n'f;t,";'"“” LbAz 2 s SHEDULED T Teu0 turc
"\ W e are going to move the virkual machine carrespanding ta this nade to anather physical m achine. .EE—E‘—E‘—_Eﬂi_,',S::',t.:::sm"“m L * oumace SCHEDULED i:n:n:;;:'rt] i:ungn:;n[z:ﬂ]
™ upgrade of some deache com panents. !ﬁ%!ﬁ'w T a7 misc SCHEDULED :::ﬁ:ﬁ';:_-m i:?:n‘::an-[z:"rc]
"\ unstable netwark I!CHEGOEE-“A:|::aurjmkgrucr-|.csz ® Gumace SHEIULED ORI dmeare
™ Ste bl query prablem € cormsuthwestemEurapelFca-icsz T oUTAGE SCHEDULED ::?;{;ﬂ:—}c] if’,f’"_“,,'f,_‘,'m

[ ]
N g £ EGEE/ILaly/INFN-PADOVA}om 5- - =i 2005-02-26,  2008-03-01,
" Migration to SL4 [IN PROGRESS] 01 Infn It outace SCHEDULED oo ono0 fuTcy 1s:ioe:00 [uTc)

M service migration to sl4: In the m orning w e w Il migrate this host, In the afternoon Its replica (ak INFM-PADOWA] womn s-01.pa.Inf.Ik W 0 affected: argo, blo, cdf, compchem, eprid, enea, gridit, inaf, Infngrid, inge, libl, pam ela, planck, theophys and wirgo 2005-02-26, 2005-02-27,

-
EGEE It aby/INFN- C HA Ffwom 5.cn af Infr. It ouTage SEHEDULED oo o0 [UTE] 1s:46:00 [UTE]

[IN PROGRESS]
r £ . " - - 2003-02-26,  2009-02-27,

" dicache upgrade [IN PRO GRESS] Mc:f: Seom ane 30 ttzerland R Th oumage SCHEDULED (oo o rired 19:00:00 [ue)
< ) - 2009-02-26,  2008-02-25,

" ¥ hile the Tatw an Cloud Is offline due tofire at ASGC, we are bringing Australla-ATLAS down to migrate the W software area to anather m achine, and rebulld our UyTIera. EGEEAslaPacHiciaustralla-ATLAS outace SCHEDULED  nopp0 (umey 12:30:00 [UTE]
- ) - 2009-02-26,  2008-02-27,

" agcldent In Data center abAS5C, all production services are affected. [IN PRO GRESS] EGEEJAs|aPac T -FTT QUTAGE SCHEDULED  pyy.0p [UTE] 23:88:00 [UTC]

-3 EGEE|UKYSEhGrAUKI-SOLTHERID: o\ o - SCHEDULED 2003-02-35,  2008-03-35,

"\ Wetmark Upgrade Ity to outside will he bem porarlly disrupted. - £ MPLETED, Bristal hack In BRISHEP 14:00:00 [UTE] 14:45:00 [UTE]
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Functional Tests

view

by grid

by cloud

by dest_cloud
by executortype
by executor

by siter

by cluster
by task

select cloud

TRIUMF
PIC
CMAF
LYON
NDGF
SARA
BML
MNone
FZK
ASGC
RAL

task-flag
W functional test

-~ Data: Tier 0 Data: Production Jobs: Production Jobs: An Panda: Production

Tasks Grid jobs Summaries Shifters Functional tests Admin User Guide Feedback

jobs last 24h queued jobs last 24h jobs (last 24h)

5885883

-
=1

T TRIUMF

01‘]!04 1104 11405 11/05
14:00 20:00 02:00 08:00 K 20:00 02:00 08:00
H=success @ failure Oactivated O running

H success W failure

errors (jobs, last 12h) walltime (seconds, last 24h)

8
g
EXEPANDA_DO2PUT
FILECOPYERROR
W EXEPANDA_DQ2 i
STARGEIN — W success M failure
cloud defined assigned waiting activated running holding transferring SUCCESS Tailure efficiency
TRIUMF 0 [s] 0 [s] 0 3 2 357 162 68.8%
PIC 0 0 0 0 3 7 0 191 285 40.1%
CMAF 0 [s] 0 [s] 0 [s] o] 301 20 93.8%
LYOM 0 [s] 0 [s] 0 [s] o] 200 17 9220
NDGF 0 [s] 0 [s] 0 [s] o] 200 17 9220
SARA 0 [s] 0 [s] 0 [s] o] 199 H] 97.5%
FZK 0 0 0 0 0 0 0 10 0 100%
ASGC 0 0 0 0 0 3 0 0 0 -
RAL 0 0 0 0 0 2 0 0 0 -
total o] o o] o 5 22 2 1465 582 71.6%

T veruinG NORMAL GOOD NO_ACTIVITY
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Functional Tests

- Data: Tier 0 Data: Production Jobs: Production Jobs: Analy Panda: Production
Tasks Grid jobs Summaries Shifters Functional tests Admin User Guide Feedback
find jobs last 24h queued jobs last 24h jobs (last 24h)
view 0 100
by grid o 80
by cloud 40
by dest_cloud 0 (R R S e
by executortype a0 40 -
by executor o S o
site
v Q4104 11704 1105 17705 "— a -
by cluster 14:00 20:00 02:00 08:00
bry task Esuccess W failure o success M failure
select site errors (jobs, last 12h) walltime (seconds, last 24h)
UAM-LCG2
IFIC-LCG2
pic
cloud
EE pPIC
a

task-flag
IFiC-LCG2

B functional test
EXEPANDA_DOZ2PUT W success M failure
FILECO PYERROR

You are watching functional tests jobs. The plot below shows where they ran in the last two weeks. Click the plot to get to the error detail. (large plot)

400
300
200
100
Q IFIG-LCG2 UAN-LOG2
mALLOK m EXEPANDA_DO2PUT_FILECOPYERROR = EXEPANDA_DQ2 STAGEIN m EXEPANDA_JOBDISPATGHER_HEARTBEAT
site defined assigned waiting activated running holding transferring SUCCEsS failure efficiency

® pic o] o o] o 3 L] o] 191 1 99.5%6

total o o] o o] 3 7 a 191 285 40.1%

| CRMcAL | WARNING NORMAL GOOD NO_ACTIVITY

2 EGEE User Forum 4, Catania, Italy, 2-6 March 2009 17



A
T
L
A
S

Bug reporting

GGUS/US RT - site related issues
- GGUS TEAM tickets introduced in 2008
- 738 GGUS tickets in the past year (>2 tickets/day)
Savannah
- DDM ops - data replication (>1000 tickets)
- Validation - SW issues (>2200 tickets)
elLog: spread information among the ADCOS Team
- >2500 elLogs
Alarms to Experts
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S ADC
- shifts

smmmnnemmn Begate Shifter
---------- Shifter ac CERM

ummmnEEEE (|nformation flow

MC DDM
expert /

expert

CS

expert

- Actian !
- Repore problerms:
- GGEUS for site problerms
- Set sitesfclouds offline for MC production
- Task failures:
- Subrnit validation bugs
- Repart heasy failing tasks

- Lag action in ADCab eLag

ahifcers

- MC Preduction:Yalidetion, Clouds & Sives

- DDOM:TO==T|==T2 Transfer and Critical Daza
- Ceneral Services: Report prablems

- Periadicity: 1 day-shifts (~8 daye'manth)

Expert Shifters:

-Alere & puide shifters: MC DDM
- Take over the problems escabired by the shifears:
- Interface with Area-Experts
- Interface with Expert an-Call
- Periodicity: | week-shifts [~ |weekimanth)

Experrs on-Call

Handl bl jsed by tha shifters:
- Ineerface with area experts

- Ineerface with CERM IT

- Last ezcalation soep

- IF wiith Area Experts [working hours) orF
Expart an-Call for 247

- Lag the errar in ATLAS elog

- Evaluare urgency:
- Zall the expert autside warking hours
- Hald I'J1£ prablerm !

Expert_ B

, Shifter

- Evcalate to: I
- Expere Shifters!

Cathegori

™
. Shifter

- Expare |:|I1-l:a||::|F na answer after

NOW _L - Provide:
- - First hand expertise

lution? - Guide shifter for the action
- Trizge the incidence
- Lag the errer in ATLAS eLag
- Actian:
- Turn sitesicloud offline
- Site Services interventions !

- Actian !

- Report prablerns:

- Lag action in ADCa5 elag

1 - DO Savannah bugs for ransfer problems
: - - GGUS for site problems (SRM, FTS, eec)

- Basic checklist
- DDt
- TO==T| exparts: spot lower efficiency sives (RED)
- TI==TIl and T 1=>T2 exports: chase sives in RED
- Open GGUS in caze of site problems
- File Savannah Bug fer DDM related problems
- Escalate in case of Central Services problems
- Sty ouned for eritical dat announcements
- MC production:
- Chage bad performing validstion msks:
- Submit Savannah bug when reguired
- Spat dramatic ks and repore the problems:
- Subit validation tigks
- Turn site offlne
- Conmect MC expert
- Spet bad performing sives:
- File GGLUS in eaze of site problems
- Cantaet claud responzible

Hevier Espinal
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The ADCOS Team

CARRILLO MONTOYA GERMAN DAVID, CHEN XIN, DE KAUSHIK, DENG
WENSHENG, DIAZ MARCO AURELIO, DORIA ALESSANDRA, ESPINAL
CURULL XAVIER, FAULKNER PETER, FLORES CASTILLO LUIS, FORTI
ALESSANDRA, GAIDIOZ BENJAMIN, GWILLIAM CARL, HAN LIANG,
HODGSON PAUL, HOU SUEN, ISOBE TADAAKI, JAHODA MIROSLAYV, KACI
MOHAMMED, KENNEDY JOHN, KOROLKOVA ELENA, LEFFHALM KAI, LENZ
TATJANA, LEUNG FOOK CHEONG ANNABELLE, LIPINSKY LUKAS, LIU
MINGHUI, LIU YANWEN, LOVE PETER, MAMBELLI MARCO, MARCH RUIZ
LUIS, MARTINI AGNESE, MELLADO GARCIA BRUCE RAFAEL, MUSTO
ELISA, NADAL JORDI, NAVARRO GABRIELA, NEGRI GUIDO, OLSZEWSKI
ANDRZEJ, OZTURK NURCAN, PANES BORIS, PAN YIBIN, PElI ERMING,
PENG HAIPING, PROKOSHIN FEDOR, QUAYLE WILLIAM, QUINONEZ
FERNANDO, REEVES KENDALL, RUCKERT BENJAMIN, SAKAMOTO
HIROSHI, SAMSET BJJRN HALLVARD, SANDHOFF MARISA, SARANGI
TAPAS, SAREMI| SEPEHR, SCHOVANCOVA JAROSLAVA, SMIRNOV YURI,
SOSEBEE MARK, SPURLOCK BARRY, STEWART GRAEME, UEDA IKUO,
URREJOLA PEDRO, VELIZ JUAN MANUEL, VINEK ELISABETH, WALKER
RODNEY, WEN MEI, XU NENG, ZHANG DONGLIANG, ZHOU SUIJIAN
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