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International Center for Elementary Particle Physics
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International Center for Elementary Particle Physics
The University of Tokyo

v Main projects in ICEPP

ATLAS experiment MEG experiment R & D for ILC

at LHC at PSI
(u—ey rare decay) <
ATLASH

v ATLAS-Japan group Japan
- 17 institutes and ~150 members
- Tokyo Tier2 is the only WLCG site in ATLAS-]apan
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ICEPP regional analysis center

v Resource overview

- Support only ATLAS VO in WLCG (Tier2) and provide ATLAS-Japan
dedicated resources (local use)

- Hardwares are leased, and are replaced in every three years

- ~10000 CPU cores including

service instances and ~10 PB disk
storage (T2 + local use)

» 18.11HSO06/core (Intel Xenon E5-2680 v3)

4th system (2016-2018)

worker nodes

Single VO and uniform architecture

v Operation team
- H.Sakamoto (will retire in this Mar. ),
J.Tanaka, T.Mashimo, N.Tomoaki, Al 5
T.Kishimoto, N.Matsui
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WLCG pledge

CPU [HSO06] DISK [TB] ©“LOCALGROUPDISK [TB]

Pledge 34,000 4,000 -
AU 111,268
Deployed — iy e 4,000 1,000
Pledge 40,000 4,800 -
2018
Deployed 111,268 4,800 1,000

(6144 CPU cores)

(*) Grid disks for ATLAS-Japan group
v Tier2 resources
- The current system (4th system) satisfies 2018
WLCG pledge

- New system will be provided for 2019-2021
» (Need to migrate 5.8 PB data to the new system...)
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Status in ATLAS experiment

ey dasho e Slots of Running Jobs

8000 364 Days from Week 01 of 2017 to Week 53 of 2017 » 7' dashba
! ! ! ! T ¥ ¥ T T T ¥ Completed jobs (Sum: 250,523,467)
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7000 | | 6144 running cores

; — e [T # of complete

jobs in Tier2|
\1

MWT2 - 12.46%

o ‘l'l \‘ ’

3,000

2,00

o

L

i it
1,000 \‘ , Il H

0
jan 2017 Feb 2017 Mar2017  Apr2017 May 2017  jun2017 2017  Aug2017 Sep2017 Oct2017 Nov2017 Dec2017 W MWT2 - 12.46% (31,203,133 ,660,964)
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815,800)
M simul M reprocessing M pile 121 deriv m evgen 20) 63)
M analysis Il merge W pmerge [ recon M eventindex 77433) 72%‘6'11;77;/8( ) 28)
M overlay [l gangarobot-pft M gangarobot-celapf M gangarobot M gangarobot-celpft B LRZ-LMU - 1.79% (4,482,163 89.) S
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M gangarobot-ruciomover M digit Minstall M gangarobot-rcmtest B hammercloud-fax ~ RII ATI AS TIFRY -1 43%

M gangarobot-newmover
Maximum: 7,111, Minimum: 0.00 , Average: 5,121 , Current: 6,041

v Fraction of # of completed jobs for the last year:
- Production: 4.0% (Tier2), 2.2% (All)

- Analysis: 6.3% (Tier2), 4.1% (All) # of ATLAS-) authors ~ 150

v > 99% site availability has been achieved using the
4th system (for 2 years)
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. —
(ARC-CE )+ (Submit Node )

256 nodes (6144 CPU cores)

Grid|«—

ARC version 5.0.4

+ Central Manager(sTABDBY)) _
HTCondor version 8.4.8

Grid services - CE HTC

ondgr

v Computing element: S
- Two ARC-CEs for redundancy "

- HTCondor as the local resource batch system "
- High availability of central managers ARC

| leg-cell.icepp.Jp HTCondor pool

; (ARC-CE) +( Submit Nod@\\ |

I Central M - I

@ entra anager(ACTNED j @V “Kor Nodes)

. lcg-ce12.icepp.jp T
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http://lcg-ce12.icepp.jp
http://lcg-ce11.icepp.jp

Grid services - SE and other

(20
v Storage element:
- DPM speaks GridFTP, XRoodD, https, SRM.. R
- Replication of MySQL DB MySGL.

48 file server+ disk array

Gridk——{ DPM Head J«__ _ !
. \&\{DPM oisk) [([1 32TBDiskarra}/i

i v

@IySQL(MASTERD

| A 7392 TB in total
(MySQL(SLAVE)) DPM versmr_l 1.8.10

| MySQL version 5.7.12

v perfSONAR, BDII, Argus, APEL..  PerfS@NAR
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Grid service logs

v “Logs” produced by the Grid services provide useful

information to check health of the services
< Important for a stable and reliable operation

v e.g. ARC-CE log:

Time Severity Job global ID State transition

[2018-02-05 04:05:23] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457in1INHNUgABFKDmABFKDmVi1XDmABFKDmpGQQXn: State: ACCEPTED: parsing job description
[2018-02-05 04:05:23] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457inINHNUgABFKDmABFKDmVilXDmABFKDmpGQQXn: State: ACCEPTED: moving to PREPARING
[2018-02-05 04:05:23] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457in1NHNUgABFKDmABFKDmVi1XDmABFKDmpGQQXn: State: PREPARING from ACCEPTED
[2018-02-05 04:05:31] [Arc.DataStaging.DTR] [INFO] [6734/7] roaNDm7Cn2rnG457in1NHNUGABFKDmABFKDmVi1XDmABFKDmpGQQXn: A1l downloads finished
successfully

[2018-02-05 04:05:31] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457in1NHNUgABFKDmMABFKDmVi1XDmABFKDmpGQQXn: State: SUBMIT from PREPARING

[2018-02-05 04:05:31] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457in1INHNUgABFKDmABFKDmVi1XDmABFKDmpGQQXn: state SUBMIT: starting child: /usr/share/
arc/submit-condor-job

[2018-02-05 04:05:32] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457in1NHNUgABFKDmMABFKDmVi1XDmABFKDmpGQQXn: state SUBMIT: child exited with code 0
[2018-02-05 04:05:32] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457in1NHNUgABFKDmMABFKDmVilXDmABFKDmpGQQXn: State: INLRMS from SUBMIT

[2018-02-05 04:22:01] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457inINHNUgABFKDmABFKDmVilXDmABFKDmpGQQXn: Job finished

[2018-02-05 04:22:01] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457in1NHNUgABFKDmMABFKDmVi1XDmABFKDmpGQQXn: State: FINISHING from INLRMS

[2018-02-05 04:22:03] [Arc] [INFO] [6734/2] roaNDm7Cn2rnG457inINHNUgABFKDmABFKDmVilXDmABFKDmpGQQXn: State: FINISHED from FINISHING

- We can judge that the job was processed at CE without errors
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Monitoring system

v Constructing a new real-time monitoring system based

on log analysis using the ELK stack
- ELK stack provides efficient T“ﬁf“ jeilf"“ Vh;s"éf‘"ze
ransform nalyze anage
way of log processing, storing,
y oflog processing, storing, @ - g - & - [
guery and visualization logstash  elasticsearch  kibana

@timestamp @ Q (0 % February 5th 2018, 17:40:04.696
@version @ Q @M % 1

. _id QQ AWF1HOqGO19fJ11Qw3GDC
Log proceSSI ng _index QQam logstash-arc-service-2018.02.05
K—’ ¢ _score @ -

_type QQam arc.service
[2018_®2_®5 @8 . 39 . 45] [A I‘C] [IN FO] [6734/2] data @ Q M % UVZMDmQUr2rnG457in1NHNUGABFKDmABFKDmWy8aDmABFKDmWQcvdn: State: INLRMS from SUBMIT
UVZMDmQUr2 rnG457 inINHNUgABFKDmABFKDmWy8aDmA dote R QUMk Tebruory Sh 2018, 17:39:45.000
BFKDmWQcvdn: State: INLRMS from SUBMIT st G QI Tegrelidheep.Jp

path @ @ M % /data/arc-service/lcg-cell.icepp.jp/grid-manager.log

process @ Q@ (M % INLRMS

server @ @ @M % lcg-cell.icepp.jp

1 log line =1 record in DB e s mw A

severity @ Q@ (@ % INFO

type @ @ (@M % arc.service
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Test environment

v Simple configuration: 1 host for the ELK stack

ELK stack
[sepr\\ﬁge-clzoEgs rsync — Currently, rsync is used to
\:C Logstash ) collect logs (can be replaced
[HTCondorj/’ (Elasticsearch with Filebeat)
service logs ( Kibana ) | - Dedicated log analysis (logstash
[ DPM ] conf. ) for each service
. PowerEdge M630:
service logs

24 CPU core, 32 GB memory
ELK version 5.6

v Log frequency

ARC-CE HTCondor

(Eegcfi);gg) ~300/min ~5,000/min ~50,000/min

- DPM is the dominant sources of records
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Resource usage of ELK host

Data is collected by Metricbeat

Metricbeat CPU Usage Histogram Metricbeat CPU Usage Table
_ | ::fz:?css';arch CPU [%] Resident Memory Shared Memory
300 |
| @ kibana Username Memory [%] [MB] [MB]
- ik b ® dbus logstash 151.21  38.11 12,147.094  5.859
L B — - .
P 1L HH TH 11 @ polkitd
g 200 A (ITTH AT elasticsearch  23.264  31.786 10,131.22 77.385
5 A g e T kibana 0471 0.2 58.387 3.983
U - - - u _ —
100 i ) I dbus 0.02 0 1.473 1.09
polkitd 0.013 0 2.109 1.553
0
2018-03-11 09:00 2018-03-14 09:00 root 0.004 0.001 0.522 0.419
@timestamp per 3 hours elastalert 0.001 0.1 28.568 2.049

- Average CPU usage is ~200% (24 cores = max 2400%), logstash
is the dominant source
» Correlated with DPM loads

— JVM heap size is 12GB for logstash and eastcsearch

- Elasticsearch DB increases ~20 GB per day
» Delete records, which is passed 1 month
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ARC-CE and HTCondor monitoring

ARC-CE

Count

arc service lcg-ce11.icepp.jp process

3,000

2,000 /f\

\
\
1,000

® INLRMS
@ SUBMIT
@ ACCEPTED

@ PREPARING
@ FINISHING
FINISHED

NN e

0
2018-02-01 09:00 2018-02-04 09:00

date per 3 hours

arc service lcg-ce11.icepp.jp severity

40,000
30,000

20,000

Count

10,000

0
2018-02-01 09:00 2018-02-04 09:00

date per 3 hours

@ ERROR

INFO

@ WARNING

Counts of job status

log severity

— Can detect pending status

HTCondor

Count

condor history histogram count

analysis

6,000
J @ production multi
4,000 production single
|
l u
2,000 I |- "L il
u
- W
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CompletionDate_ per 3 hours

condor history histogram walltime production
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o B il Al
e s : . . _.' o.'
(=]
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8,800, ’
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S S S @ 0 ) 0
X @ X S o o oy
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@ ATLAS production m...
ATLAS production sin...

Job throughput

ISGC 2018

Job duration
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DPM monitoring

Error counts for each protocol

/

dpm service line error
@ srmv2.2

60,000
2 @ httpd
c .
§ 40,000 ® gridftp
- @ dpm
= 20,000 @ xrootd
|AS

| ey el N

2018-02-01 09:00 2018-02-04 09:00

date per 3 hours

dpm service data error

srmv2.2: Error messages

data.keyword: Descending

104946,2 srmv2.2: SRMO02 - soap_serve error : [::ffff:188.184.80.39]
(fts120.cern.ch) : CGSI-gSOAP running on lcg-se01.icepp.jp reports
Error reading token data header: Connection closed

104946,0 srmv2.2: SRM02 - soap_serve error : [::ffff:128.142.200.186]
(fts706.cern.ch) : CGSI-gSOAP running on lcg-se01.icepp.jp reports
Error reading token data header: Connection closed

104946,1 srmv2.2: SRMO02 - soap_serve error : [::ffff:188.184.83.29]

Count

1,655

1,432

1,323

dpm service line warning
80 @ httpd

Warning counts

Warning counts
H
o

L

2018-02-01 09:00 2018-02-03 09:00 2018-0A05 09:00

P —

date per 3 hours

dpm service data warning

Easy to find anomaly

httpd: Error messages

Count
data.keyword: Descending

[warn] RSA server certificate CommonName (CN) "host/Icg- 121
se01.icepp.jp' does NOT match server name!?

[warn] Init: Session Cache is not configured [hint: SSLSessionCache] 46

[warn] child process 10737 still did not exit, sending a SIGTERM 1

Export: Raw & Formatted &

v Gird service logs are well visualized.

v Alerting is implemented using ‘elastalert’
- https://github.com/Yelp/elastalert
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iftopbeat

v DPM supports several protocols for data transfer
v Developed ‘iftopbeat’ to measure real-time throughput

of data transfer for each protocol o
Beats: lightweight

data shipper

- Data are measured by
GridFTP XRootD  http

wn
o
o

n
o
o

N
o
o

Bandwidth [Mbps]
w
o
o

—_
o
o

iftop command, and \ \ |
i BandwidtN test
are directly sent to \ f ® Other
. ] @ GridFTP
elasticserach using T ® XRootd
libbeat platform _
- Written by golang
- Test of a 10GB file |
transfer — - 09:10:00 09:20:00 @Oji::):;os(iamp pZi::[()):Os(;condsO9:50:OO 10:00:00

Well measured/visualized
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iftopbeat

v Monitoring for real data transfers

Iftopbeat Outgoing Histogram
50,000

40,000

w
o
o
o
o

20,000

Outgoing data [Mbps]

10,000

i

Iftopbeat Outgoing Table
filters
GridFTP (LCG-WN)
GridFTP (LXB)
GridFTP (OUTSIDE)
XRootD (LCG-WN)
XRootD (LXB)

XRootD (OUTSIDE)

@ GridFTP (LCG-WN)
® GridFTP (LXB)

GridFTP (OUTSIDE)
@ Other (LCG-WN)

Other (LXB)

Other (OUTSIDE)
@ XRootD (LCG-WN)
@ XRootD (LXB)

XRootD (OUTSIDE)

Outgoing

18:00 21:00 00:00 03:00 06:00 09:00 12:00

@timestamp per 10 minutes

Total valume [GB]
62,588.895

0

23,959.052
109,528.337

0

6.031

Iftopbeat Incoming Histogram
_ = @ GridFTP (LCG-WN)
1 - Incomlng t ® GridFTP (LXB)

GridFTP (OUTSIDE)
@ Other (LCG-WN)

Other (LXB)

Other (OUTSIDE)
@ XRootD (LCG-WN)
@ XRootD (LXB)

XRootD (OUTSIDE)

15,000

10,000

Incoming data [Mbps]

5,000

18:00 21:00 00:00 03:00 06:00 09:00 12:00

@timestamp per 10 minutes

Iftopbeat Incoming Table

filters Total valume [GB]
GridFTP (LCG-WN) 11,962.744
GridFTP (LXB) 0

GridFTP (OUTSIDE) 55,087.512
XRootD (LCG-WN) 392.713

XRootD (LXB) 0

XRootD (OUTSIDE) 0.037

Easy to check correlation between service logs and transfer loads
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Summary

v Tokyo Tier2 center with the 4th system is running

- Providing enough computing resources for ATLAS
- > 99% site availability is achieved

v Constructing a new monitoring system for Grid services

using the ELK stack

- ELK stack can handle the logs produced at TOKYO Tier2 center so far
- Logs are well visualized, and easy to check correlations between the
Grid services
- Beats libraries provides efficient way to ship data to elasticsearch
» Developed iftopbeat as an example
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