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Monitoring ATLAS Distributed
Computing Tools and Productions
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ATLAS jobs m numbers

ATLAS data are distributed, processed and analyzed at more than 130 grid and cloud

sites across the world within the WLCG
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Maximum: 1,591,927 , Minimum: 368,138 , Average: 897,876 , Current: 371,001

More than 1000000 jobs/day
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Maximum: 214,218 , Minimum: 44,013 , Average: 139,859 , Current: 78,251

Sep 2014 Oct 2014
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. plus 79 more

More than 120 000 concurrent jobs




%AT LAS ADC Mon/'z‘or/ng

, Provides information to different

~ I = Sl HH)CFEE categories of clients:

dasiara || Kiomsizr || Fronsersts | - sauis T S0 | S v ADC Operations team

v' Site admins, site managers
v Production managers

e i v’ Analysis users

v" VO and ATLAS Managers
Contact:atlas-adc-monitoring-dev(at)cern.ch, Features/Bugs:JIRA

JIRA
Old adc-monitoring.cern.ch page (contains task monitoring and classic/platform panda links)
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Software development methodology

Life cycle of monitoring applications uses Agile methodolog
suited for large and mission critical projects such as ADC .

The model includes
- features driven development

- enables concurrent development and delivery within an overall
planned context.

« functionality can be developed rapidly and demonstrated

10/23/14

Agile development provides opportunities to assess the directio
throughout the development lifecycle

Early released software facilitates customer evaluation and
feedback.

Good model for environments that change steadily

Coumputing Workshop

South-Caucasus Grid & Clous

The ADC monitoring team works in close collaboration with user
community spread all over the world.



Main components
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- Message brokers ¢
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- Databases (relational and nonrelational)

- Web applications
Visualization layer ( GUI )
Data access layer ( APls for data retrieval)

Coumputing Workshop

South-Caucasus Grid & Clous

Architecture of the ADC Monitoring tools standardized to multi-
layer design with clear separation of data access and
visualization. E.g. changes to the persistence logic of the Data
access layer will not impact to the code as long as the interface
remains correctly implemented.




Automation

ADC Monitoring tools help to improve automation of repetitive
tasks

Gather real time statistics about various activities running at
a site, e.g. data transfers and job processing : activity
monitoring
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Coumputing Workshop

Make probes at regular intervals to test various services of a
site — functional tests

South-Caucasus Grid & Clous

Automatic probes take storage and computing elements out of
production if they don’t pass testing . Result : less manual
interventions from the shift team and site administrators.




Site Availability Monitoring (SAM) tests

. http://dashb-atlas-sum.cern.ch/
.O(\’a _ . _ _
lmterface used for the validation of sites and services

Real time stats

idAERH SuM visuaLIzaTiON | ATLAS
VO view
Feedback Hel| Bugs
Latest Results Historical View P 9
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Note: brightest colors: test is 0 - 12 hours old, ... lightest colors: test is more that 12 hours old
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Legends for Metric Names
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Historical stats
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Site availability using ATLAS_CRITICAL
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Site Status Board (SSB)

http://dashb-atlas-ssb.cern.ch/

Different views for shifters, site
commissioning, ops teams,
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C % DE+ 97 % | 100 % | 100 % 99 % 100 % 97 % 89 % 78 % 100 % 84 % 99 % 100% 100% 100 % 97 %
325 MB/s| 1MBfs | 47 MB/s 264 kBfs 45 MB/s 282 kB/s 1MBfs 30MB/s 17 MB/s 220 kB/s 154 kB/s 877 kB/s 128 MB/s 55 M8/s
2 N 81% | 1009 | 100 % 98 % 40 % 100 % 76 % 50 % 91 % 43 % 100% 100% 100% 100 % 100 %
8 30 M8/s 644 kBfs | 4 MBfs 34kB/s 4MBfs SMBfs 3IMBfs 3IMBfs 67kB/s 159kBfs 20kB/s 47 kB/s 6 MB/s S MB/s
= FR+ 87 % | 100 % | 100 % 98 % 100 % 100 % 100 % 79 % 97 % 100 % 100 % 96 % 100 % 98 %
<_I 384 MB/s OkBfs | 2MBfs 63 MB/s 2MBfs B803kB/s 17 MB/s 38 MB/s 148 MB/s 177 kB/s 245 kB/s 6 MB/s 104 MB/s
E T+ 88 % 100 % | 100 % 98 % 100 % 100 % 99 % 48 % 95 % 100 % 100 % 100 % 100 % 93 %
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TRANSFER ERROR SAMPLES: "ND" --> "FR"

rid & Clous
Workshop
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DD

;Codo
#171
#154

[FTS] FTS State [Failed] FTS Retries [0] Reason [SOURCE SRM_GET_TURL error on the turl request : [SE][PrepareToGet][SRM_FILE_UNAVAILABLE] File is not online.] Duration [2]
[FTS] FTS State [Failed] FTS Retries [0] Reason [TRANSFER gfal gridftp internal operation timeout, operation canceled, operation timeout] Duration [3851]

l Show (ﬁ entries

*ND" --> 'Fﬂ

Placement Time
© 2014-10-13 14:09:48
GUID:

ATTEMPT: 91
TOOL ID: DQ2
SRC SURL:

DEST SURL:

TRANSFER ID:
TRANSFER SERVICE:
ERROR MSG:
ACTIVITY:
2014-10-13 14:09:48
2014-10-13 14:09:48
2014-10-13 14:09:48
2014-10-13 14:09:48
2014-10-13 14:09:48
2014-10-13 14:09:48
2014-10-13 14:09:22
2014-10-13 14:09:22
2014-10-13 14:09:20
2014-10-13 14:08:06
2014-10-13 14:08:06

11010/010 0000000

AOD.01587949. 011885.pcol.root.1

29A2EC86-5E87-7540D-AADC-BB2685SF9BDS

AOD.01587949. C14969.pcol.root.2
AOD.01587949. C11118.pool.root.1
AOD.01587949. C11680.pcol.root.1
AOD.01572405. 001484 .pool.root.1
AOD.01572405. C02142.pcol.roct.1
AOD.01587949. 013580.pcol.root.1
AOD.01572405. C01929.pcol.root.1
AOD.01572405. C00836.pcol.root.2
AOD.01572405. C02142.pool.root.1
AOD.01572405. C00060.pcol.root.1
AOD.01572405. 000284 .pool.root.1

Logical File Name

srmi:f/srmn.ndgf.org/atlas/disk/atlasdatadisk/rucio/mcl4 13TeV/1f/61/A0D.01587949. 011885.pool.root.1
srmif/lapp-se01.in2p3.fr:8446/srm/managerv2?SFN=/dpm/in2p3.fr/home/atlas/atlasproddisk/rucio/mcl4_13TeV/1f/61/A0D.C1587945. 011885 poocl.root.1
©6c375bd-d1d9-49d3-a920-b4fCffC1d100
https: /flcgfts3 . gridpp.rl.ac.uk:8443/glite-data-transfer-fts/services/FileTransfer
[FTS] FTS State [Failed] FTS Retries [0] Reason [SOURCE SRM_GET_TURL error on the turl request : [SE][PrepareToGet][SRM_FILE_UNAVAILABLE] File is not online.]
Production

Code
#171

State
FAILED_TRANSHER [~

Duration [2]

#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER
#171 FAILED_TRANSFER




«* Big PanDA monitor
PanDA is the main ATLAS Production and Distributed Analysis system

ATLAS PanDA monitor

(

Dashboards Incidents

ATLAS PanDA monitor home Generated 2014-10-14 13:10 UTC]

* Monitor
your tasks
with the new
BigPaDA
monitor

Slots of Running Jobs.
24 Hours trom 2014.10.13 30 014.10.14 12-58 4TC

« 20141010: Job pages provide links to creator job search for input files

* . Task ID — .
J Ob us1ng MI « 20140923: Job pages directly link to object store based log tarballs

« 20140913: Link DEFT request page from task list and detail pages

o3

Search ‘ ’ News °

P -

* S h g ouine | - ()
earc + 20141013: Include zero-job sites and test jobs in dashboards v

* 20141013: Lodfile links routed to Jarka's new filebrowser >

t k/ Batch ID Submit « 20141013: Creator job links on job pages now work for ages up to a year £

you as « 20141013: Task list depth on user pages shortened to 7 days for speed. g
(4]

i

Task name | Isiomt | « 20140912: On task page highlight input containers, hide datasets by default
« 20140911: Task name search supports wildcarding
« 20140911: Show wait time, duration for jobs not yet running, completed

Tasks for campaign Submit | « 20140818: Job attempt# off for user page, JEDI jobs. Not meaningful in JEDI.
ﬁ lters « 20140818: Task attribute summary added to user page
. — « 20140817: Output container list added to task detail page
Tasks for project Subit | _ 2! : ge .
« 20140817: Support clarified. Use DAST list, as ever, for dist analysis support

« 20140817: curl retrieval of json task data. Search on curl in the help

Tasks for tag Submit | « 20140817: Merge (and other non-retry) jobs supported as a relationship type
+ 20140816: Cache lifetime 3min for all pages, documented in footer. Report issues
« 20140816: Restructured help with consolidated help page

Tasks for stream Submit | « 20140815: Show prodsys1 tasknames in error summary
* S earch Si te « 20140814: Task summaries (huge and slow) removed from non-task dashboards
Site TN =Y.V YWl . * 20140814: Task state names in task list, detail pages link to state doc
INFN-ROMA1 _ISubmlt « 20140814: Task list in user pages brought up to date, with input completion




ATLAS PanDA monitor

PanDA resource INFN-ROMA1

Dashboards Tasks

INFN-ROMAT1 information

GOC name

Queue (nickname)

Total queues for this site

Status

Comment

Last modified

Cloud

Multicloud

Tier

DDM endpoint

Maximum memory

Maximum time

Space

INFN-ROMA1

INFN-ROMA1

test

HC.Blacklist.set.test
2014-03-21 12:35

IT

FR,ES

T2D
INFN-ROMA1_PRODDISK
3.8GB

48.0 hours

41 7TB as of 10-19 14:55

tivities a

Generated 2014-10-19 18:53 UTC}

Sites Incidents

t the site

Search

WN view

All queues for INFN-ROMA1

Queue ‘ Status ‘ Last modified Comment

Worker node slot performance at INFN-ROMA1

'WN summary for INFN-ROMA1

%

702.romat.infn.it

WN nSlots | nJobs | defined | waiting | throttled | sent | starting | running | holding | transferring | finished | failed | cancelled | .-
Al 1 444 1

Average q 89.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 88.00 0.00 0.00 0.00
::I::vr:;.infn.n ! 47 47

;g::;v:;mntn.lt U LoS 1 102

:g::vr‘:;umn.u ! "3 12 1

> A

T0t.romatnfnt | ! g2 92

atlas-wn- 1 91 91

INFN-ROMA1  test

m worker nodes

2014-03-21 12,

Pbs, job errors

C.Blacklist.set.test

brokerage actions

‘ Incidents over the last month

2014-10-17 22:02  setmanual: queue=INFN-ROMA1_MCORE DN=gangarbt HC.Blacklist.set.manual
2014-10-17 22:02  settest: queue=INFN-ROMA1_MCORE DN=gangarbt HC.Blacklist.set.test

2014-10-17 22:02  settest: queue=INFN-ROMA1 DN=gangarbt HC.Blacklist.set.test
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Monitoring PanDA jobs
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ATLAS PanDA monitor Dashboards Tasks Jobs Errors Users i Incidents

PanDA task 4267084: group.phys-higgs.mc12.HWW.161013.02-31_reduced_IDLOW_01/ Generated 2014-10-19 18:18 UTC|

Task 4267084: group.phys-higgs.mc12.HWW.161013.02-31_reduced_IDLOW_01/

Task Ninputfiles | finished |
Task ID Jobset | Type | WorkingGroup | User - failed Created Modified
) Joe o o 2014-10-19 10-19
4267084 266596 anal  phys-higgs Taenzer 414 (100%) | 0 (0%) 17:20 17:56 1 1000

States of jobs in this task Show jobs

defined @ waiting pending assigned throttled activated sent starting running @ holding transferring | finished failed @ cancelled @ merging

Jump to job parameters, task parameters

Vie job list (access to job details and@ild tasks = prodsys task page = brokerage logger = JEDI action logger = error summa

Click and get a list of finished jobs




Metitoring of Production jobs
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ATLAS PanDA monitor Dashboards Incidents

ATLAS PanDA monitor home Generated 2014-10-17 16:29 UTC

Al jobs

Analysis jobs

alysis jo Slots of Running jobs

7 Days from 2014-10-10 to 2014-10-17
4 T T

10/23/14

24 Hours from 20|
v v

Production jobs - Cloud view

Production jobs - Region view

Working group jobs

Analysis tas!s

Production tasks

Coumputing Workshop

production task summary by cloud, last 3 days Hover over state name to see full name. Task state documentation
Ciloud ‘ nTask reg | def ‘ assgn | rdy ‘ pend ‘ scout sctd run prep ‘ done ‘ fail finish | abrtg l abrtd ‘ ‘ toprep preprc | tobrok ‘ broken |
108 1 o o 90 o o o o o 10 o 7
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CERN 19 o o o o o o - 10 o© o 5 o o [R——
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0 6 o - o o
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South-Caucasus Grid & Clous




Task Request and
iction jobs monitorin

Prod

A
\ ATLAS PanDA Dashboard Requests Sites DDMDash ssB Quick search Help
N\
< \‘ \ ( Manage Production Tasks. Last task submit time Oct. 18, 2014, 12:46 a.m. UTC. Page was generated Oct. 18, 2014, 6:31 a.m. UTC
P &Q \ M
<% ‘( » Tasks select parameters
X
o — | Campaign:
type:
Project | ] Step name:
Step output
Owner: format: Tasks
R - )
"I:‘s: o0 : me. valid.'s1773 Stati R statistics
Provenance: | All B total failed finished pending broken submitted done aborted ssubmitting registered
TaskID: [eg: 4003
Physics (0 258385 19180 7596 1728 9 17665 120 197089 3 13928 6635 432
TasklD group:
<=
Last update - - iters:
p— .. pg: e (Al time [#)  Filters:
>= « Last update time period : all
—— Last updat
T ﬁm:ﬁ) me 10/18/2011 « Tasktype : all
Chain: Lastupdate  10/18/2014
time to:

Finish Retry Priority Reassign Obsolete View mode m
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Task Name ¢ < RequestStep ¢ - TaskID ¢ Priority o %00 5 DONe o pyents status o SUEMt o Timestamp < o
O user.rrezvani.mc12_8TeV.188512.MadGraphPythia8_AU2MSTW2008LO_VLQ_MG2000_HB1500_sbR06_g3.170ct.v1/ 300 .?:é 4259065 1000 &5 0 0 Oct 18 00:46 Oct 18 03:30
O me12_valid. 156802. Herwigpp_UEEE3_CTEQ6L1_Gtt_G1900_T2500_L1500.merge.e1221_s1469_s1470_r3542_r3549_p1635 954 Reco 4259064 900 m 0 0 Oct1800:38  Oct 18 03:30
O user.rdebbe.histo_mc12_5TeV.147900.JZ0_e2897_pythia8.NTUP_TRUTH_rootCore_prod2/ 300 'IF}:é HEELLE s U d O CED CRDEHED CRIBEED
O user.pwagner.CompSubStructure_from_DC14_nolD_v11/ 300 .?:é 4259062 1000 3768 10 0 Oct 1800:12  Oct 18 07:30
O user.rdebbe.histo_mc12_2TeV.147900.J20_e2896_pythia8.NTUP_TRUTH_rootCore_prod2/ 300 'IF'{:é 4259061 1000 1 2 0 done Oct 17 23:57 Oct 18 05:30
3 user.mrammens.mc12_8TeV.107675.AlpgenJimmy_AUET2CTEQ6L1_ZtautauNp5.NT.e1571_p1575.1LSkim.vj.v12.2/ 300 :l:é 4259060 1000 a3 0 0 failed Oct 17 23:49 Oct 18 03:10
O user.dkrasnop.mc12_8TeV.147367.Sherpa_CT10_Znunugammagamma.SMWZ.p1328.rootcore. 18.10.14.particle_truth/ 300 -?:é 4259059 1000 100 0 0 submitting Oct1723:35 Oct 18 02:30
O user.boliu.NTUP_ANAOUT.110141.¢1743_s1581_s1586_r3658_r3549_p1575.1_7_0_0_MV1_70_ML_3BF.0007_70_em_sys_part1/ 300 ?:é 4250058 1000 @ 4 0 Oct1723:10  Oct 18 03:30
O user.boliu.NTUP_ANAOUT.182957.2586_s1773_s1776_r4485_r4540_p1575.1_7_0_0_MV1_70_ML_3BF.0007_70_em_sys_part1/ 300 -?:é 4259057 1000 2 3 0 done Oct1723:10 Oct 18 06:30
(O user.sblunier.x141018.US.ANALY_TAIWAN_SL6/ 300 18:(05 4259056 1000 1 0 0 Oct1722:49  Oct 18 01:30
O user.sblunier.x141018.US.ANALY_SWT2_CPB/ 300 'IB:(% 4259055 1000 1 0 0 Oct 17 22:48 Oct 18 01:30
O user.sblunier.x141018.US.ANALY_SLAC/ 300 .?:é 4259054 1000 1 2 0 done Oct1722:48 Oct 18 05:10
(O user.sblunier.x141018.US.ANALY_OU_OCHEP_SWT2/ 300 ?:(C; 4259053 1000 ) 0 0 registered Oct 17 22:48 Oct 18 01:10
O user.sblunier.x141018.US.ANALY_MWT2_SL6/ 300 f.‘:g 4259052 1000 2 0 0 Oct1722:48  Oct 18 03:10
(O user.sblunier.x141018.US.ANALY_BU_ATLAS_Tier2_SL6/ 300 _?:é 4259051 1000 2 0 0 Oct1722:48  Oct 18 03:10
O user.sblunier.x141018.US.ANALY_BNL_CLOUD/ 300 ?:é 4259050 1000 © 0 0 registered Oct17 22:47 Oct 18 01:10
O user.sblunier.x141018.US.ANALY_AGLT2_SL6/ 300 _'If‘:é 4259049 1000 2 0 0 Oct 17 22:47 Oct 18 02:30
O user.sblunier.x141018.UK.ANALY_UCL_SL&/ 300 ?:é 4259048 1000 2 0 0 Oct1722:47 Oct 18 03:10
O user.sblunier.x141018.UK.ANALY_SHEF_SL6/ 300 ?:é 4259047 1000 1 0 0 Oct 17 22:47 Oct 18 01:30
O user.sblunier.x141018.UK ANALY_RHUL_SL6/ 300 ?:é 4259046 1000 1 2 0 done Oct1722:46 Oct1805:10
e ARSI ANIAYS ARS8 Dan




Databases monitoring

Databases

iL DB 2 Frontier gontier SLS @:L Squid
dashboard AWSTAT

1,3 Database Services Availability (SLS)
2 Response times and queues on Frontier central servers

(awstats)
4 Frontier Traffic statistics (MRTGQG) T

QUERY «  FILTERING »

10/23/14

¢ % Clous

Coumputing Workshop

7 days ago to a few seconds ago v <

@ x "“‘m DX torms mustNot ® ZO%  terms musthot
fleld : @fieids.entity field : @fieids.entlty

field : value : ATLAS-BNL-Frontier value : ATLAS-BNL-Frontier

@fields.metric_name

query :
g
il
>
g Home
g SERVICES @ & 4 x | PLOT @ & e x | GOAL @ & b x
o | ATLAS Frontier Service 19 Oct 2014 Sun 17:25:11 ‘ Term mean Action || 10X
g ATLAS-TRIUMF-Frontier 100 Q @ I
+ ATLAS-Frontier Additional information ATLAS-TO-Frontier 0 Qo :V &
S availability: [ full name: ATLAS Frontier Service ATLAS-RAL-Frontier 100 Q @ 0 \\ﬂ
0 (more) N . o - 00:00 00:00 00:00 00:00 oo x 00:00 00:00
ercentage: 83% short name: ATLAS-Frontier ATLAS-CERN-Frontier 9951 Q @ 1013 10-14 1015 1016 %Jb 10-18 1019
= i’ sm,g,s. ; group: IT-ES-VOS ATLAS-IN2P3-CC-Fronti 100 Q @ ‘b\\
[ : . CERN c <
> this service consists of: site: ‘b,
1 i j <
ATLAS-CERN-Frontier I: jd@bnl.gov
s email: J g C)
 E—— — -TO-| i § . .
0 :;a: ;(:l:r;ntler web site: @ http://frontier.cern... TABLE Q\ e & u
5 rontier - © 5136 available for paging >
Bl — ATLAS-IN2P3-CC-Frontier service Alastair Dewhurst &
a [ ATLAS-RAL-Frontier ) managers: John Steven De Stefano Jr & 4« @message.avalability
) [ ATLAS-TRIUMF-Frontier Alessandro Di Girolamo &

74
z
74
0Z
74
74

010 6 of 36 availabie for paging >




Historical Views

*Site, Management perspective

DEFINE PARAMETERS
Select T3s + T2s + T1s + TO

PLOTTING CATEGORY

Completed, Submitted,
Pending, Running Jobs

Select

Resource Type: All
Cores ree Te

4 SelectCountries 4 Panda
Resources

Completed Jobs (links to data in different formats)
) 'prmrd!?gl

Select  Select Select  Select
Select Select Select g
N Output Destination Transfer Job  Last Month
Groups) Datatypes} Projects Projects Clouds Types Types

Submitted Jobs (links to data in different formats)

CPU Consumption
3 CPU Efficiency >
Processed Data
Success/Failures

Activities at the Site

Parallel Running Jobs

Resource Utilisation

CHOSEN PARAMETERS

Sites:
All T35+T2s4T1s...

Category of Sites:
All Countries

Panda Resources:
all

No. of Cores:
all

Resource Type:
all

Groups:
all

Datatypes:
all

Projects:

all
Output Projects:

all
Destination Clouds:

all

Transfer Types:
all

Job Types:
all

Time Range:
Last Month

Completed Jobs (links to data in different formats)

Completed jobs (Sum: 21,729,659)
Analyss - 57.62%

MC Simulation - 15.96%
MC Reconstruction - 11.85%

s -7 62% (12520064)
WG Reconsinction

‘l

Submitted Jobs (links to data in different formats)

Submitted jobs (Sum: 21,728,600)
Analysis - 57.69%

MC Simulation - 16.23%

‘i MC Reconstruction - 11.22%

Others - 11.39%

38.541)
1)

ey 57 89% (12579.159)
8 0thers - 1139% 2ATSA3)

Seszon - 1623% (15271
Becensrcten

ot 3

1.400,000

1,200,000

00,000

200,000

- MC Simulation
870 Processing

 Cehers

Utilization of the ATLAS grid re

Job processing metrics as a function of time

WallClock HEPSPEC06 Hours

126 Weeks from Week 13 of 2011 to Week 34 of 2013
T T T T

i 2012 Oct 2012 P 2013
Mtp iicem chigoAIDx

W UC Reconstruction W Group Production
B \akdation B Testing
1 CAF Processing 8 MC Production

Apr2013

W Group Analysis
M Simulation (XP:




Challenges

Increase of monitoring data volume and
complexity requires new approaches

= Current Oracle procedures quickly degrade
with data volume

» On spikes, processing could take more than
10 minutes for a 10 minute bin

= Can open source solutions provide similar
functionality to Oracle and better performance
than the current Oracle cluster?




Technology evaluation

* Storage:
ElasticSearch, Hadoop Distributed File System, Impala

* Visualization:
Ember, Angular

<
i
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o
N
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o
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» Services

Migration on Agile Infrastructure with OpenStack and
Puppet ( will be completed soon)

Coumputing Workshop

South-Caucasus Grid & Clous

* Real time analytics:
Storm, Esper

Evolution of WLCG Monitoring — E. Karavakis 17/10/2014



Summary

* monitoring applications allow to facilitate the operational
tasks and to ensure the steady improvement of the
infrastructure quality

* provide a comprehensive way to monitor the distributed
infrastructure

10/23/14

* promptly 1dentify and addresses issues
* implemented automation of repetitive tasks

reduces manual interventions
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* following on technology evolution
* provide quality and scalable solutions

to support the constantly evolving requirement




