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» LAN: 10 Gbps

Computing Complex

LIT IT-infrastructure is the one of JINR basic facilities

» WAN: 100 Gbps + 2x10
Gbps

N JINR grid sites of WLCG/EGI: Tier-1 for CMS
Tier-2 for ALICE, ATLAS, CMS, STAR, LHCb,
BES, biomed, fermilab

» Tier-1: 4160 core, 56 N, S _
kHS06, 5.8 PB disk, 11 PB | [@ee==4 (loud infrastructure

tape

Heterogeneous(CPU + GPU)

» CICC/Tier-2: 3500 core, 48 hYBRI I"H"“H‘l” computmg cluster HybriLIT

kHS06, 2PB disk

Off-line cluster and storage system for BM@N, MPD,

» HybrilIT: 252 CPU, 77184 SPD Storage and computing facilities for local users

GPU cores, 182 PHI-cores,

2.4 TB RAM, 57.6 TB HDD, | & ,;f‘!b
142 Tilops - {% Network infrastructure

» Cloud: 700CPU, 1 TB RAM
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Computing center of JINR




Multifunctional Information and
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Warning detection
and notification

\1/

Immediate

-

Properties
visualization

Accounting

”
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Periodic
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g, For Users

Important when:

* Information about component could
form user behavior

* Information about component could
explain occurring issues



#.5, For Admins

Important for:

* |ssues alarming

* Debugging of complex systems
* Aggregated information source



Important for:

Reports and statistics
Finding “Bottle necks”
Planning




Custom plugins have been

created to collect specific
data from different nodes.
Libraries used for
gathering data:

* Netsnmp
* Subprocess (Popen,
PIPE)

Storage servers
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Computing servers

Check_smart
Check_cpu

Check_capacity
Check_load

The tape library

Check_dir

|
i

Check_raid_status

Check_temperature
Check_airflow

J

Check_tape_status ]
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Tier-2 monitoring
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mmm Computing and storage servers
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Fibre Optic & Data Diesel generator set
Structured Cabling
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Heterogeneous computing
component

In total, the cluster includes:

— 252 CPU-cores,

— 77184 CUDA-cores;

— 182 PHI-cores;

— 1920 GB RAM;

— 60 TB HDD.

Total performance:

142 TFlops for operations with single
precision;

50 TFlops for operations with double
precision.

hyBR 1l

Registration at
hybrilit.jinr.ru

Authentication server
dobby.jinr.ru

User Interface 1 User Interface 2
mainl.jinr.ru main2.jinr.ru

Home directory
Storage server 1: HDD 24 TB
Storage server 2: HDD 24 TB

Software server
titan.jinr.ru

At present, the cluster is used by:
120 persons, including 26 from JINR

Member States and 19 — Russia Universities.

-2x Intel Xeon

-2x NVIDIA TESLA K80

[ 2x Intel Xeon
CPU E5-2695v2
_ 3x NVIDIA TESLA K40

- 2x Intel Xeon

Dell PowerEdge
- 2x Intel Xeon CPU E5-2695v3; - 4x NVIDIA TESLA K80

Supermicro SuperBlade Chassis

- 2x Intel Xeon
CPU E5-2695v2

- NVIDIA TESLA K20X

- Intel Xeon Phi
Coprocessor 5110P

CPU E5-2695v3

-2x Intel Xeon
CPU E5-2695v2

- 2x Intel Xeon Phi
Coprocessor 7120P

CPU E5-2695v2

-6xHDD 1.2 TB




Heterogeneous computing

component
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The monitoring system of the JINR Computing
Complex has been developed and put into
exploitation.

System allows one, in a real time mode, to observe
the whole computing complex state and send the
system alerts to users via e-mail, sms, etc.

~ 850 elements are under observation

~ 8000 checks in real time

~ 100 scripts
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% Cloud.jinr.ru

Limit Resuits: | 100 ¥ | Host Status Details For All Host Groups
Host *# Service *¥ Stal
=== Limit Results: | 100 ¥
cloud ONE - MM SCHED oK : . . )
OME - ONED oK Host *# Status *¥% Last Check *# Duration *¥ Status Information
ONE - SUNSTONE [OK cldwno2 KL up 02-10-2015 16:55:01  61d 6h 43m 29s PING OK - Packet loss = 0%, RTA = 0.31 m
PING OK cldwn03 L up 02-10-2015 16:54:51  27d 3h 52m 525 PING OK - Packet loss = 0%, RTA = 0.24 i
RAM Count OK  cidwn04 KL ue 02-10-2015 16:54:31  53d 23h 20m 42s  PING OK - Packet loss = 0%, RTA =0.24 m
SSH Server % cldwn05 K\ up 02-10-2015 16:56:01  55d Oh 26m 125 PING OK - Packet loss = 0%, RTA = 0.43 m
SWAP oK
[H -1 oS m 5 - Fac 055 = b =4 Im
ol Proseeses (oK Idwn06 up 02-10-2015 16:51:51  54d 1h 15m 32 PING OK - Packet | 0%, RTA = 0.44
cldwn07 up | ey B ey |
Jname [oK & C Y cloud-mon.jinr.ru/nacios
localhost Current Load g c'dwn0B E‘ up 02-1 - 2 h i | . H i ).30 m
I [BK clawnos E up gz.1 i Apps &2 httpifarkintel.cor w Phantom 2 Vision - 5 199 17
HTTP OK cldwn1D up 02-1 ).25 m
@ |: E‘ N - ® Current Network Status
PING DK clawnll Boup 02-1 a g 10S Last Updated: Tue Feb 10 16:59:08 MS).29 m
- — Updated every 30 seconds
Root Fartition O cigwni12 E- up 02-1 Nagios® Core™ 3.5.1 - yﬁn'x.nagic-s.nft_:'-ZE m
SSH @ OK cldwnl3 E up 02-1 General Logged in as nagiosadmin 134 1
Swap Usage 3 cldwnld E. up 02-1 Home _ View History For all hosts 131
Total Processes oK Documentation View Natifications For All Hosts
cawn1s [k up 02-1 View Host Status Detail For All Hosts .33 m
ft-gtl-wvml CPU Count OK Current Status
S [og clwnis K\ up 02-1 : : )37
Tactical Overview
Current Load [OR cloud KL up 021 pap ).06 m
Current Users OK  localhost E. up 02-1 Hosts Limit Results: 104 m
Disk Partition Roat [OK qvmi up 21 oervices )23 m
PING |:DI{ at E‘ Host Groups Host ## Service *%
s R tgtlemz [ 02-1 Summary — el T el
tglwma [k UP 02-1 Grid ONE - ONED )28 m
RAM Count oKk - Service Groups : '
S5 Server [GR tavms R oup 02-1 Summary ONE - SUNSTG 28
SWAP OK  itvma B ue 021 _____ Gia¢ _ ___ __PNG  osnm
Uz [[TEEres O ms K\ up 02-10-2015 16:54:31  53d 21h 25m 225 PING OK - Packet loss = 0%, RTA =0.22 m
Uname Ok | MESLU-EALL LU L
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Igor Pelevanyuk

Online

@& Dashboard

O Dashboard v2

Dashboard -

%

@ Home - Dashboard

CMSJobStatus for last & hours
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@ Success App-failed
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Time:
Visible:
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SAM3 SRM
Good Links:
Running:
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2 minutes azo

OK

OK

OK
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2028

4571

GEUS tickets:

Active T2s

HC Glidein

Analysis:

Com. Links

Topology

1N phedex rate
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100.0

2534(628)
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470

PhedexQualityToProd 1o Prod

T1_DE_KIT_Buffer
T1_FR_CCIN2P3_Disk
T1_IT_CNAF_Disk
T1_UK_RAL Disk
T2_DE_DESY
T2_ES_CIEMAT
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T2_UK_London_IC

ﬁ_ T2_US_Florida
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E & I oM
b ™ & &

T1_DE_KIT_Buffer
T1_ES_PIC_Disk
T1_RU_JINR_MSS
T2_BE_UCL
T2_CN_Beijing
T2_DE_RWTH
T2_FI_HIP
T2_IT_Bari
T2_KR_ENU
T2_UA_KIPT
T2_UK_London_IC
T2_US_Caltech
T2_Us_MIT
T2_US_Purdue
T3_HU_Debrecen

PhedexQualityToDebug To Debug

TO_CH_CERN_Disk
T1_ES_PIC_Buffer

T1_IT_CNAF_Buffer
T1_UK_RAL_Buffer
T2_AT_Vienna
T2_CH_CERN
T2_EE_Estonia
T2_FR_GRIF_IRFU

T2_RU_INR
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T2_UK_5Crid_Bristol
T2_US_MIT
T2_US_Vanderbilt

TO_CH_CERN_Disk
T1_ES_PIC_Buffer
T1_IT_CNAF_Buffer
T1_UK_RAL_Buffer
T1_US_FNAL_Disk
T2_BR_SPRACE
T2_EE_Estonia
T2_FR_CCIN2P3
T2_GR_loannina
T2_IT_Legnaro
T2_KR_KNU
T2_PT_NCG_Lisbon
T2_TR_METU
T2_UK_London_IC
T2_US_Florida
T2_US_UCSD
T3_KR_KISTI

T1_US_FNAL
T2_CH_CERN
TO_CH_CERN

TI1_IT_CNAF

T1_DE_KIT
T1_FR_CCINZ2P3
TI_RU_JINR
T1_UK_RAL
T1_ES_PIC

@ Cancelled

@ Aborted

@ Sitefailed @ Success

100k

120k

140k

App—failed

PhedexTransfersProd Last 2 hours

Show 10 ¥ |entries Search: l—
From To :i‘::: :ligls v  DoneBytes Fail Bytes

T1_RU_JINR_Buffer T2_Us_Caltech ] n Obyte 62.45 GB
T1_RU_JINR_Disk T2_TW_NCHC 0 14 0byte 13.74GE
T1_RU_JINR_Buffer T2_TW_NCHC 1 14 23423 MB 28.256GB
T1_RU_JINR_Disk T2_Us_Caltech ] 11 Obyte 17187 GB
T1_RU_JINR_Disk T3_RU_MEPhI ] ] Obyte 20.43 GB
T1_RU_JINR_Disk T3_HU_Debrecen 0 3 0byte 7.23GE
T1_RU_JINR_Buffer T2_KR_KNU 29 1 26,05 GB 248GB
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ce8.x, Conclusion

B ¢

Software development is expensive (time, qualification)

o H

Same but different

e 88

Definitely require SOME unification




Ihank you for attention!




