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Quick View of HEP Computing

® The success of HEP Research depends on the development of computing

technology
® Big Data, HPC, HTC, Al4Science , , .,

® A powerful computing platform is critical for HEP Experiment
® From online data acquisition to offline data analysis

® Different task needs different computing model
® Computing-intensive, data intensive

® The development of HEP Computing platform has been driven by

experimental needs
® International collaboration - Grid computing

® Large computing jobs volumes—> High throughput computing

® Heavy |0 - distributed file system (EOS)
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Computing Center of

® Distributed centers Number of CPU (2018-2023)

® Beijing, Huairou, Dongguan, 90000

® Daocheng, Jiangmen, ... E
® Provides and Supports: E
® HTC, HPC and Grid for 28 experiments / project: ... [} ' l

2019 2020 2021 2022 2023

® Data archive and sharing for HEP projects of

China Data Storage Capacity at IHEP (2018-2023)
® Quantity of resources grew exponentially =
® ~100K CPU cores %
® ~100 PB Disk Storage 2 I I I
1?] L™ I. (]

®~137 PB Ta pe Sto rage 2018 2019 2020 2021 2022 2023
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HEP Computing Platform — Multi Exp. and Multi Sites

Resources Overview
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Computing Platform Supports Science Researchi<®

Large-scale facility

Large—scal.e. scientific Fundamental physics (CEPC) technology Other .SC.I.entIfIC
facility Research Activities
pre-study

Data

Distributed Computing Platform ( One Platform, Multi Centers)
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BESIII Computing
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® “Resource Sharing Pool” at
local HTC cluster: ~40k CPU
cores

® CPUs contributed by all Exp.

® Let the jobs from busy Exp. run
on the job slots of unbusy Exp.

® Fairshare policy guarantee the
higher priority for the unbusy
Exp. jobs

® Monitor tool developed
guarantees the quick error
reaction

® >85% CPU utilization and
stable worker nodes

— S:f’ Negotiator
o matc

Hep Job ____________________
Toolkit Work nodes

1000000 =

800000

600000

400000

200000

0
06/25 00:00

== Sum RemoteWallClockTime

Resource i
Q Database '

Administrator

Walltime consumed at HTC of IHEP

06/26 00:00 06/27 00:00 06/28 00:00 06/29 00:00 06/30 00:00 07/01 00:00 07/02 00:00

10/31



Job Statistics of HTCondor Cluster

® |[HEP HTCondor Local cluster serves 18 Experiments and Applications
® The amount of CPU cores: 39,972
® BESIII contributed 16,568 CPU cores, 41.4%
® Job Statistics of IHEP HTCondor from April to June, 2024
® Shared pool provides BESIII extra 36% CPU time

IHEP HTCondor Job Statistics (April - June, 2024) e e
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Distributed Computing -- Local Cluster Expansion

® Local cluster is the main place of the
data processing for some Exp.

® Local cluster expansion

® IHEP-centered, and Computing resource
extension on-demand

® Classification to jobs and sites

® Dispatch the suitable jobs to the suitable remote
site

® Transparent data access / transfer

® Token-based user authentication

® Keep the original user cluster way

eeeeeeeeeeee
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Design of Local Cluster Expansion
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BESIII Cluster Expansion (Ongoina)

® Aim: Dispatch more jobs run on more remote resource

® Study and development keeps going

® Dispatch 20%-30% BES jobs to the remote resource transparently 0%

® Simulation and reconstruction

® Sim and small part of rec jobs have been run remotely.
® Statistics of BESIII jobs submitted last three months

® Completed dHTC Jobs: 2,495,129

® Consumed CPU Hours: 14,161,868 7.6% of CPU time of BESIII jobs at IHEP

cluster

® More study focus on:
® Random trigger access
® How to use the resource inside close network
® Performance optimization

The Number of Completed BESIII Job at CSNS

35000

30000

25000

20000

15000

10000

04/01 04/09 04/17 04/25 05/03 05/11 05/19 05/27 06/04 06/12 06/20 06/28

== Count

i} HuHH Il uuuuﬂu HHHM HHMH% M HM WH N

IHEP_rec_sim CSNS_sim_rec CSNS_sim
1% 11% 1%

IHEP_sim_rec_ana
2%

IHEP_rec_raw

IHEP_sim_rec
17%

W |[HEP_analysis IHEP_sim_rec IHEP_rec_raw IHEP_sim_rec_ana

IHEP_rec_sim CSNS_sim_rec CSNS_sim

Statistics of BESIII jobs in 2024

The Walltime Consumed by BESIII Job at CSNS
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The Intelligent Operation System (ongoing)

® Detect abnormal I/O behavior of user Rt S Computing cluster
processes from the file system " le server et N
o N o . h_» | : 1
® Near real-time statistics of the file system P W performance ! . B r@ , Worker node
1 monitorin ] B == o) 1 | i 1
resources consumed by user processes | : | (R | sraves oo |
® Score and rank the user’s I/0 behaviors A ity (1 R I B [ |
® Using unsupervised machine learning A Bl 1O Poteny; lobid 1, jobs i N — i
algorithm L s behavior detection ’°Cess§£/2j7§n5r,,,iser . E H e E
® Identify the potentially abnormal worker | _ e : 1 | o peraver
nodes : I Software service | Osteartaistl?cr;d :]nzizggii?: ]— E :_----njo-dil---‘:
. . . i — Hardware health | [Unsupervisea Set quota (?r kill i
® AndaIyS|SJob behavior from the worker e e Control center |
noae Lo oo e b
® |dentify the abnormal job inside
potentially abnormal worker nodes o) (e }—{ PE
o o RA Replicator i Trainer Model
® Adjust the available resource scale for -

Realtime |-~
Detector

Alert Filter

Alerter
(WeChat, E-mail)

Graphite
Server

each user dynamically
® Limit resource usage of abnormal user
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Self Services P

® Password is same as the one of
' H E P S SO User Information Apply to second linux grgup  Apply to change default shell g

It the password expires, you cannot log in the cluster environment using ssh. Please click here to change the password in time.

® User dashboard: . N

Email: gre—— Phone: sm e -

uUID:

® http://ccsinfo.ihep.ac.cn — -

. J o b a n d Sto rag e Stati Sti CS Account expiration: 2032-04-01 Password expiration: 2027-03-18

&+Extend _ Apply for extension
—

® Self services

Experiment: ce Linux main group: uo7
P o
Account eXtens“)n Linux Secondary group: alicpt,bldesign,cepempi,cms, die gee s Ml L ol Shell Type: fesh
o DefaU|t BaSh Change Contact name: AR Contact Email: shily@ihep.ac.cn

® Secondary grOUp app|y Contact Phone:

® Helpdesk: helpdesk@ihep.ac.cn
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HeEAENER3E (11 2)

== with batch === without batch

o IERHEHEIFIIRS 3 200 20
® KEf7BESHIRLETLL "HEE{FlL" § 1500

® STLUTARD PP Fl R SR AT S w m

® LUK R AR SR F S |y ose——T33 '

100 1000 5000 10000

® &RV EIFUARAZ A
® Option 3 {4&AFZT AR

0%{Procld}ﬁﬁ$§}§é}|—}%‘§%ﬁ$ —ru-r--r-- 1 shijy u07 883 Jul 19 22:49 option

[shijy@lxslc707 example]l$
.>> Submitting 4 Jobs

[shijy@lxs1lc707 example]$ 1s -1
total 20

-rw-r—--r-- 1 shijy u@7 883 Jul 19 22:48 option_O|.txt
-rw-r——-r—— 1 shijy u@7 883 Jul 19 22:49 option_l|.txt
-rw-r——r-— 1 shijy u@7 883 Jul 19 22:49 option_2| txt
-rw-r—--r—- 1 shijy u@7 883 Jul 19 22:49 option3|.txt

A4 txt

boss.condor -g physics -n 4 option_'%{ProcId}'.txt

INFO: Please make sure your job script(s) is(are) existing and excutable.

INFO: ALl the job scripts’

name in cluster are same as '/afs/ihep.ac.cn/soft/

common/sysgroup/hep_job/bin/../applications/bes/rboss’.
4 job(s) submitted to cluster 163688U at server scheduler@schedd08.ihep.ac.cn
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o g, IEH=MoptionIit, AILUSINER IS EHE SRR

[shijy@lxslc707 examplel]$ 1s -1

total 16

-rw-r--r—— 1 shijy u@7 883 Jul 19 23:04 option_a.txt
-rw-r--r-— 1 shijy u@7 883 Jul 19 23:04 option_b.txt
-rw-r--r-— 1 shijy u@7 883 Jul 19 23:04 option_c.txt
-rw-r--r-— 1 shijy u0@7 883 Jul 19 23:04 option_d.txt

[shijy@lxsleT707 éiamp1e1]$ ls -1 *.txt|grep option |sort |amk '{print $9}'|cat -n |awk '{system("ln -s "$2" option_"($1-1)) }'

[shijy@lxslc707 examplel]$S 1s -1

total 16

lrwxrwxrwx 1 shijy u@7 12 Jul 20 16:33 option_0 —-> option_a.txt
Llrwxrwxrwx 1 shijy u@7 12 Jul 20 16:33 option_1 -> option_b.txt
lrwxrwxrwx 1 shijy u@7 12 Jul 20 16:33 option_2 -> option_c.txt
lrwxrwxrwx 1 shijy u@7 12 Jul 20 16:33 option_3 -> option_d.txt
-rw-r-—-r-— 1 shijy u@7 883 Jul 19 23:04 option_a.txt

-rw-r--r--— 1 shijy u@7 883 Jul 19 23:04 option_b.txt

-rw-r-—-r-— 1 shijy u@7 883 Jul 19 23:04 option_c.txt

-rw-r—-—-r—— 1 shijy u07 883 Jul 19 23:04 option_d.txt
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o FHFAILIECHEN, MisEARFMBR/UFRYAGIA
® http://afsapply.ihep.ac.cn/cchelp/zh/local-

cluster/storage/Lustre/#%E8%AEY%BEY%E7%BD%AEY%E 7%9BY%AEYESY%BD%I5%E7%9A%84acl%EF
%BC%9A

o of = 1

[sh13y@lxslc707 shijy]$ setfacl -m user: guocq Irwx mytest sh
[shijy@lxslc707 shijy1$ setfacl -m group:u@7:rwx mytest.sh

o RERDMERNHR T FHIITSHIEUENX M
® 2N ER R N EFEHIE3000LIRN
® UNRERAT, ALIEM—INHFIR, ZRINEIEEERNEZSIR, TMAZERERIs * m*

PPN
F<

® VIHEERARESR, Hls —color=never, NHASER
o FEIBNARFAIMNBRBEEEE

® 2481 ustrem SRENI MY Tz,
® EEMPIEEIEESFIRIL MY

® EFPRIIH T N H—EEXA]



http://afsapply.ihep.ac.cn/cchelp/zh/local-cluster/storage/Lustre/#%E8%AE%BE%E7%BD%AE%E7%9B%AE%E5%BD%95%E7%9A%84acl%EF%BC%9A

IHEP School of Computing 2024 is coming!

® |[HEP School of computing 2024 will be held in "lllﬂIE
Yanqing, Beijing from the 21th to the 24th of August = HE

HE SR

2024 2024.8.21-8.24 b5 -#EE
® 2.5 days, 21 lectures, and 4 hours of hands-on Al
® Indico: https://lindico.ihep.ac.cn/event/22917/ einlacol L)) ;

BRSNS, SRMEARA. BiEY
EHEEA. HETA ENKES.

® The course covers

® Data processing in the field of high-energy physics,
® Al technology for high-energy physics,

WKL R0

® Computing technology for high-energy physics 2l

® Hands-on practice on computational platform 212.22232222; —— Ei::i

Email: ComputingSchool@ihep.ac.c



https://indico.ihep.ac.cn/event/22917/

Summary

® BESIII computing platform is a important components of the
Experiment

® The scale of BESIIlI computing platform continue to grow, and demand
for data processing is also becoming diverse

® Try the efficient way to run jobs and access files on BESII| computing
platform




Thank you!
Question?
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