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I Introduction

- Belle II experiment is a next-generation B-factory at
KEK in Japan, which will start for physics run w/o
(with) vertex detector in 2017 (2018), where 50ab-1
data sample will be collected for 10 years, which
corresponds to about 5x1010 BB-pair events.

- We roughly need to handle 1MHS06 CPU resources,
100PB storage for one set of raw data and 100PB
one for MC/analysis data, finally.

- In order to utilize these huge resources, we adopt
dlstrlbuted computlng technlque
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- To maximize the operation efficiency of the
resources = increase of the resources

- To do so, it is important to find any problem faster.
- Effective monitoring system is necessary!
Two kinds of monitoring:

Where is a bug? Cloudy or sunny?

Active way

Passive way ‘
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to check CE reaction. log of pilot/job or information
Try to open the DIRAC ports. inside DIRAC.

Of course, DIRAC equips some passive-way
monitoring systems such as job accounting, etc:---

We are developing the active-way monitor!
to check:--

1. Worker node status by submitting diagnosing job.
2. CE health by test submission.

3. DIRAC load by port check.
These results are stored in DB and

summarized/visualized in the web pages.

We are also developing the passive-way monitor. 2 See Poster#337.

I DIRAC port checker

- When DIRAC server experiences a heavy load,
sometimes gets down. But, before it, we can
observe foretastes.

- One is port accessibility. DIRAC assigns ports from
9130 to 9200 function by function. When some
port is crowded, it becomes difficult to open it.

- We periodically open the ports and check if the
port is accessible or not. This can be job failure
reason, too.

Dirac-related ports check from Nagoya - from Thu Mar 26 00:00:00 2015 to Sat Mar 28 00:00:00 2015

%——dirac.cc.kek.jp:9170 :1 O en
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g 0° dirac5.cc.kek.jp:9135

9135: Configuration Server
\ 9136: JobStateUpdate
dirac4.cc.kek.jp:9135 9170: JobMatcher
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Even if the server gets down, we can reboot quickly
since mail notification system to the operator is equipped.

- Belle II has adopted DIRAC as the distributing
computing software framework, which can handle
grid, cloud and local cluster resources. (http://diracgrid.org/)

- CVMEFS is used to provide Belle II software and
libraries.

- At the present, around 40 S|tes part|C|pate (LCG 0SG,
HPC, cloud and traditional cluster) B |
and 25K concurrent jobs §
are handled at peak. |

Running jobs by Site
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I SiteCrawler

- We have developed diagnosing job submitting
system to check CPU, size of memory, OS, kernel
version, installed rpm packages, clock adjustment,
free disk space, http proxy accessibility, cvmfs
status, Belle II lib. files” md5sum and make a test
execution for Belle II software on a WN.

- Every one hour, one job is submitted to each site.

Site status summary

rker node CPU #core memory os Kernel rpm cvmfs releases | CPU Norm. last updated
(R} ¥eoriR) E5-2670v2 @ 2 50GH: il 3TEBME Mare ~28.38 ame 7 problers fourd | Rev. 52 {build—201 5-02—8) 66 HS506 2015/04/02 17:07:36
(R) ¥eor(R) E5-2670v2 @ 250GH: Fl I76EME More 314.35-28.30 aer XB6.64 7 probiers fourd | Rev. 52 (hauile-201 5-02-C8) 6.3 HE06 2015/04/02 20:44:11
(R ¥eor(R) E5—26702 @ 250GH: 1 376BME Nare 4-27 ABamz 7 probiers faurd | Rewv. 52 {buile—2015-02-8) 65 H306 2015/04/02 16:25:16
(R) ¥eor(R) E5-2650 2 @ 2 60GH: X532 1 004ME ores | Solertific Linu releass 5.8 (Boron) 830811 oK |Revws2 OK [build-201 5-02-08) 128H306 | 2015/04/01 00:06:42
Ll wersion O, OBME (Baran) 540025 Ok, (k=201 5-02-C8) 106 HE06 | 2015/04/02 20:34:16
cP B cores | Soierti ( ) 43117 64 ok |Revse (build-2015-C2-08) 43 HS08 2015/04/02 19:14:38
Intel(R) ¥eor(R) CPU E5-2640 0 @ 250GHz 324 1336MB/ cores | Scientific Linux release 6.6 (Carban) 2/6.32-5041 3 l6 56 64 ok |Rew’l OK (build=201 5-02-08) HE06 8, 8
Inel(R) Celeror(R) CPU G1610 @ 2 60GHe 2 1801 MEBV cares | Solertific Linu CERN SLG release 6.8 (Carkan) 2632431 28.2.218.66 64 Ok Rev. 52 | OK (build-2015-02-08) 113HE06 | 2015/04/02 16:38:20
A Th) =0r6234 |x8 | 2688MB/oores 6 (Carbon) 504 g OK (build=201 5-00-08) 45 H306 2015/04/02 204557
atlaswrC23.Infirfriit Intel(R) ¥eor(R) CPU 5520 @ 2.27GH W6 1501 ME/ cares |Solertific Linu release 65 (Carkon) 2,6:32-504 336186 64 2 problerns fow rd | Rev. 52 | OK (build-201 5-02-08) 75 H306 2015/04/02 205238
0G.HEPHY at r2b0h.grid local Intsl(R) ¥eor(R) OPU E5-2880 2 @ 2 80GH: x40 |1608MB/cores Sciertific Linu releass 6.6 (Carkon) 2632-504 12 2 16 66 64 4 problerms fiou rd | Rev. 52 | OK (build—2015-02-08) 140HS08 | 2015/04/02 201351
LG KEKZ jn oeb01 53 0t kek jp Intel(R) ¥eorlR) CPU Y5670 @ 2 93GH: A2 401 2MB/ cores | Solertific Linu SL releass 5.6 (Boron) 2616-40011 &5 are problem fourd | Rev. 52 | OK (build-201 5-00-08) 125 HB0E | 2015404408 205212
KT baric! phys ntuedu tw AMD Opteror{tm) Processor 6134 C32ME oo ( ) 32504 ok |Rev.s2 OK [ build-2015-02-08) 73 Hs08 2015/04/02 19:3551
Quad—Core AMD Opteron(tm) Processor 8350 HE | x32 1000MBE/ cores | Sciertific Linux releass 6.6 (Carkon) 21207 2 problerms fourd (build—201 5-02—C8) 6.3 Ha08 2015/04/02 21 0752
G SIGNET =i fand1 28 SixCare AM ror{tr) Processor 2431 2 2681 MB/ cores | Sclertific Linux release 6.4 (Carban) 314.27-@ntao 2 prablems faund [ ML OK (build—201 5-(2-08) 76 He06 2015/04/02 21:01:48
i 2w B.to.infnit Intel(R) ¥ear(R ) 1 E5420 @ 2 50GH: B 1993MB/ cares | CentOS release 6.6 (Firal) 26.32-504.8.1 el6 x86.64 3 problerms fourd | Rewv. 52 | OK (build-2015-02-C8) 99 HS08 2015/04/02 19:43:22
il 06 InkellR) Xear(R] CRU E5M5 @ 233GH: o 2008ME cares | Solertific Linu CERN SLG release 6.8 (Carkan) 310681 elfelrepo 86,64 ore problem fourd | Rev, .52 | OK (build-201 5-02-08) 95 HE06 2015/04/02 19:25:38
roritm) Processor 6174 3 (Garton) 32-50433e6x8664  [OK |Rew.52 OK (build=2015-02-08) 71 HS06 2015/04/02 201125
>cI|ck| You can see mformatlon for the chec Ked WNs.

WN status summary for LCG.ULAKBIM.tr

worker node CPuU #core memory [8]3% Kernel rpm | cvmfs releases GCPU norm. last updated
lufer115 ulakbim gov tr | AMD Opteron(tm) Processor 6174 | «48 2688MB/cores | Scientific Linux release on) | 2.6.32-504.3.3 el6 x86 B4 | QK v 51 | 0K (build-2015-02-09) | 7.2 HS0B 2015,/03/17 00:00:59
lufer 16.ulakbim gov.tr | AMD Opteron(tm) Processar 6174 | x48 26858MB/cores | Scientific Linux release on) | 2.6.32-504.3.3 616 x86_64 | OK. =, 51 | OK [builld—2014-10-18) | 7.1 HS08 2015,/03/14 22:09.08
lufer1 17 ulakbim gov.tr | AMD Opteror azzor 6174 | x48 2685MB//cores | Scientific Linux release on) | 2.6.32-504.3.3.6l6 x86_64 | OK =y, 52 | OK [build-2015-02-09) | 7.1 HS0B 2015,/04/02 201125
lufer118 ulakbim gov.tr | AMD Opteron \ rbon) | 2.6.32-504.3.3 el6 x86 64 | OK. | Rewv OK (build=2015-02-09) | 7.2 HS0B 2015/03/28 09:58:48
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essor 6174 | x48 2688MB//cores | Scientific Linux release
lufer119.ulakbim gov tr | AMD Cpteror on) | 2.6.32-504.3 3 el6 x86_64 | QK ov. 02 | OK [build=-2015-02-09) | 7.1 HS08 2015,/04/01 061318
w52 | OK (build=2015-02-02) | 7.2 HS06 2015,/04 /02 090353

shaded row means that information is older than 2 days.
colored row means the latest one.
NI=not installed

cvmfs_config Stat -v belle.cern.ch
ou can see the
sion: 2.1.19.0
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Before submitting cordial jobs,
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we can check if Belle Il software s e i result for cvmis
File U alog 10: 19679 522 7641 d 6d75b66 d3 666d022d99f3
No. Act\veFI Catalog: / 5
Cache Usage: 1214978 k 20480001k
File Descriptor Usage: 8721 / B50Z4 CheCkSI

can be actually executed or not oo b '
o. rrors:

! Connection: http://cvmfs*stratum*on .cern.ch/opt/bel le h ugh p tp://squid-frontier.ulakbim.gov.tr:3128 (online)
- - - Usage: 41710585 open() calls (hit 99 99979’) 184130 o d () H
from various VleWpOlntS e s b
- § cvnfs_readconfig belle.cern.ch
. . §e h $C\/MFS CACHE DIR
/var fcache/cvmfs2/shar
n particular, trouble relating cvmis i st ol el e
! /de /dS 117233580 69772738 41499040 B63% /

- tmpfs 56070488 0 68070483 0% /dev/shm
/dev/sdab 103078048 12266244  8BH78844 13% /var/ca h/ mfs2

I V . torikl.ulakbim.gov. tr:/software/exp_soft 4326280208 1794260344 7484047006 42% /opt/ex
cvnfs? 20480000 12149781 8330220 B0% /cvmfs /b H .ch

- Belle II experiment requires the huge computing
resources to process its huge data sample.

- Belle IT operates the distributed computing system
using DIRAC.

- But, having DIRAC is not an end of the story.

- Through the operation, many kinds of troubles
have been experienced and they reduce the
effective amount of the CPU resources.

- To reduce the “dead time” of the CPU resources, it is
important to find any problem faster and we need a
good monitoring system.

- Not only a standard monitoring system equipped in
DIRAC but also our own system optimized to detect
the trouble we faced are necessary.

« We have been developing the monitoring system
for Belle IT computing.

- Here, we introduce the “active-way” monitorings.

- They help to find problems on WN, CE and central
DIRAC servers.

(“passive-way” monitoring is discussed at Poster#337)

IMI Kobayashi-Maskawa Institute for the Origin of Particles and the Universe

- We observed different types of troubles so far:
» CVMFS
v" CVMFS is not running.
v" CVMFS is running with some error.
‘When some file is accessed, I/O error appears.
v" Files on CVMFS are not up-to-date.
» Computing Element (CE)
v" CE is down.
v" CE is alive but batch job system is down.
v" Server Certification on CE is expired.
» Worker Node (WN)
v WN has hardware trouble, mostly, HDD failure.
v WN does not have enough free space for HDD.
v" Required package is not installed.
v Clock is not adjusted.
» Central DIRAC servers
v" Due to the heavy load, server can not reply.

- When DIRAC fails 70% of job submission to some
site or SiteCrawler does not run for 6 hours, we
submit a simple job to the site, outside DIRAC, i.e,,
using glite-ce-job-submit, by cron.

- The job executes just “cat /proc/cpuinfo”.

« CE’s reaction is recorded in DB.
CE Job Submission test result

sitename CE gqueue status last updated time
LG CHAF cali~lcgorcnatinfnt cream—lsf-hells IDLE 2015/04/02 03:40:14 UTC
LOG Cosenza.it recas—ce—01 csinfn.it cream—phs—hbells ce—job—status_failed | 2015/04,/020 034016 UTC
LoG.DESY de grid—crid desy de cream—phs—desy DOMNE-OFE, 2015/04/02 020014 UTC
LOG Frascatiit atlascel Infinfn.it cream—phs—hbells IDLE 2015/04/02 03:4018 UTC
LCG HEPHY at creamoz01 hephy ceawacat cream—phs—hbells submizsion_failed 2015/04/02 03:25:02 UTC
LOG KITde cream—ge—d—kit.gridhka de cream—sge—slo IDLE 2015/04/02 03:40:28 UTC
LCG KM nereaml3 hepl phys nagova—uacip | cream—phs—hells ce—job—status_failed | 2015047020 03:40:30 UTC
LOGMPEPMUde | grid—emicream? rzgmpgde cream—sge—craam? o | =uhmizsicn failad AMARSNA D N BRI |ITO
LG MNapoliit t2—recas—cell na.infr.it cream—phs—helle CE JOb SmeiSSiOn test rESUIt on LCG_Pisa_it
LiZG Pisalrt grideet piinfrt cream—lsf-helle
LoG UATSMA ua | glceisma kharkowv.ua cream—phs—helle CE queue status jobid | log last updated time
LOGULAKBIMtr | kalkan! ukakbirm.gov.tr crearm—phs—helle gridcel piinfnit | cream-lsf-belle | submission_failed | None 2015,/04/02 025545 UTC

2015/04/02 025543 UTC

oridced piinfn.it | cream—lsf-helle | submission_failed | None

2015/04/02 025542 UTC
2015/04/02 025540 UTC
2015/04/02 025539 UTC
2015/04/02 018553 UTC
2015/04/02 015550 UTC
2015/04/02 015548 UTC
2015/04/02 015546 UTC
2015/04/02 018544 UTC
2015/04/02 005548 UTC
2015/04/02 005346 UTC
2015/04/02 005543 UTC
2015/04/02 005341 UTC
2015/04/02 005539 UTC

gridce? piinfrit | cream—lsf-bealle | submission_failed | None

You Can get the failure gridcel piinfnit | cream—lsf-helle | submission_failed | None

gridced piinfrit | cream—lsf-helle | submission_failed | MNone

reason by CIiCking “Iog”_ gridee! piinfrit | cream—lsf-helle | submission_failed | None

gridced piinfr.it | cream—lsf-helle | submission_failed | MNone

I n th IS Case: gridce? piinfrit | cream—lsf-bealle | submission_failed | None
FATAL - Rece|ved NULL faU|t, the error |S gridcel piinfr.it | cream—lsf-helle | submission_failed | None
due to another cause: gridced piinfrit | cream—lsf-bealle | submission_failed | None
FaUItStrlng:Dava Iang . N u” POInterEXCGptIO gridcel piinfn.it | cream—lsf-helle | submission_failed | None
n] - FaultCode=[SOAP-ENV:Server] - ———— ——

gridce? piinfn.it | cream—lsf-helle | submission_failed | None

Fau|tSUbCOde:[SOAP—ENVServel‘] grideel piinfrit | cream—lsf-bealle | submission_failed | None

gridced piinfn.it | cream—lsf-helle | submission_failed | None

gridced piinfrit | cream—Ilsf-bealle | submission_failed | None

R R R (R R(RR|R|R|R|R[E R’

When pilots/jobs do not run on some site, we can judge whether it is due to
DIRAC or CE.

Future Plan

- More sophiticated/automated monitoring system

- Combining various information collected by sub-
monitoring systems and diagnose what happens
automatically.

- Provide “human-readable” operation summary:

QLCG Legnaro it - OK
QLG MPPMU de - OK
QLOCG McGill.ca
o from twiki: The site will be in a scheduled downtime on 2014-10-17 10:00:00 UTC. Filot submission will be stopped by the operation team before the downtime. — ShiftLog?0141015night
QLCG Melbourne.au
o from twiki: fixed (ShiftLos20141014owl) — 1012: CREAM CE looks problematic and doesn't accept new job. [ssued redmine ticket (See redmine ticket 1338)
QLOG NOHT tw
o Health oheoker info. - Aborted pilot jObSH has been found Sinoe 08:20100 UTC on 2015,/04/01 (details)

o job submission check - Pilot submission failure has been found since 142800 UTC on 2015,/04,/02 (details)
ALCG NTU tw

o from twiki' fixed NTL SE seems down. (22-10-2014 10:00 UTC)
QLGS Napoliit

o waiting pilot check - Long—waiting pilot has been found since 14:50:00 UTC on 2015,/04,/02. (details)

- Automated notification system:
v'To LCG site: submit GGUS tickets
v'To other site: similar system (redmine?)

« Also monitoring system for SE
« accessibility
« read/write
« checksum

Belle IT monitoring system pursues the most
efficient operation for Belle IT computing by
quickly finding the problems.
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