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LZU Tier-2 Site G

e Tier-2 site is constructed in Lanzhou University

in2024
:( BE | JING- IHEP
m “3500 CPU cores | _Tier1(LHCb) |
-— av L s \\\ . BE | JING-IHEP
= ~3.4 PB disk storage : (’[anLEJ-—T—z-L_:,_/\\\ 2 (ATLAS, CHS, LHCb)
] | (LHCb) | 0N
= 100% contribute to LHCh L~ ’f% T
] . ot . SN - .y il W & (ATLAS)
e A dedicated 2 Gbps network link between LZU i o e
A ' /LW\‘J TN Eor

and IHEP ~ A

Wuhan-T2
(Alice)

e CC-IHEP is responsible for software deployment 77

and maintenance o ; m

e The MoU agreement of Tier-2 site is not signed

yet but expected to be implemented soon.
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Runing Status of LZU Tier-2 Site G -

Volume of data written

e Defined as T2D site

= Not only for simulation task

m Start to process experimental data F
e Biggest Tier-2 site in LHCb
= Always busy: >80% average resource usage  wecememe s e

e Job and data statistics Running jobs at T2 -

m~18.37M CPU hours Mo i MJ\/WVMM/

2000 an

= 2.91 PB data transferred
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e LCG.LZU.cn 0 G889 2690 o+
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L.ZU Local Cluster G

e Local cluster for user jobs with experiments
including BESIII, LHCb and STCF etc.

= ~4000 CPU cores
m ~4 PB disk storage
= ~¥90 NVIDIA GPUs (RTX2080Ti, RTX3080, and L20)

e Satisfy various computing environment of several
experimental groups

m Around 300 regular users are working properly

e Cluster maintenance:

m Infrastructure and Hardware: LZU local group  ~,  H
|

m Software environment: IHEP computing group remotely Machine room
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Runing Status of LZU Local Cluster 9 -

eThe local cluster is dedicated to supporting the research activities of HEP
group
= CPU jobs (2024.10 - Now): 1.8 M jobs with 8 M CPU hours
= GPU jobs (2024.10 - Now): 170 k jobs with 220 k GPU hours

eRecently, it is actively used by STCF colleagues

I |
6/01 07/01 08/01 09/01 10/01
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Overview of IHEP CC G <

e 101k CPU cores, 400 GPU cards to for more than 10 exp.

m HTC cluster ( ~48k CPU cores )
m HPC cluster ( ~43k CPU cores + 400 GPU Cards)
m Distributed computing, WLCG, DIRAC etc. ( ~10k cores at IHEP )

e 157 PB disk storage, 98 PB tape storage

m Lustre ( 56 PB, POSIX)
= EOS ( 101 PB, XRootD )

e Network

m 100Gb/s uplink for International connection
m 800 Gb/s backbone bandwidth inside IHEPCC
m 1.2 Tb/s backbone bandwidth inside HEPSCC
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The Number of Completed HTC Jobs

Computing — Local Cluster

2000000

e HTCondor Job Statistics
s 40 71 o ol = A M
= 139,807,478 CPU Hours Consumed ;3:”,:3 A ,'m“', ,‘ oois  oorao ” s 070
e Develop a dynamic way to share the grid resource to local Ghdemme
cluster conconcek— O ﬂa EERIEE
= Started the StartD services by executing glidein jobs on grid worker nodes ® hmaf g s
ScHEDD

m Ensured consistency of runtime environments and user namespaces with

glidein job @ ‘,/
{ schedd06 schedd07

—
=

container More details can be found from: Elastic Resource
Expansion and Scheduling Optimization at IHEP, v \
= Deployed in production for JUNO {
juno pilot schedd08 schedd10
e Slurm Job Statistics
dgm [ | worker | | worker | |
. . . resource node node
m Provide parallel computing and heterogeneous computing ® rCondor e
cms && atlas i CM node node
m 543,565 CPU Jobs Completed, 14,201,674 CPU Hours Consumed oo | | worer | (worer| |
\ | ‘-\ .noe_ node |/ |
= 164,637 GPU Jobs Completed, 739,307 GPU Hours Consumed N T ~ = — =
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Computing - Distributed Computing 8 <

¢ JUNO Distributed Computing Infrastructure -~
m OS fully upgraded to Alma linux 9.4 — -W=i=EicE
m DIRAC version upgraded to 8.0.58 S =

SSSSSS

m The 11th DIRAC Users' Workshop was held at IHEP this Sep. SO Co S T

= Monitoring system become more comprehensive

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

o allow users to check the DCI status and job conditions

e HERD Distributed Computing Infrastructure

m Completed the beam test at CERN | HERD Computing Service

Local Computing: . Distributed_ (_:omputing:
m Testing all the DCI tools and the data workflow J orocesing DL
\ \ HERD Storage Management
m The entire system operated normally and successfully ‘ b nsnes Ut AT L Mansgement st Workfow Itegratin:

En
ob interaction to | for % To manage distributed Highly integrated to data
storage elements process workflow
A

L

accomplished the task

Data Access API:
Unified data management APIs for all users
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Storage Status & Update G

Disk Storage (PB) 150 Tape Storage (PB) 114

e Disk storage
m Lustre: 26 instances, 56PB capacity A3 2.39ekisa

o BES, JUNO, HXMT, CEPC, GECAM, etc. L

& HEPS Central storage: 29PB - :

o Update: Support TCP & ROCE network access - ~ e oreors

== DYB 1.33PB

m EOS: 9 instances, 101 PB raw capacity
o local cluster storage, such as LHAASO, JUNO, HERD etc. ' e —

o WLCG T1/T2 storage: LHCb, CMS, ATLAS, ALICE -
eTape Storage -
m All experiments have adopted EOS+CTA for backup (R (ENTENIENT AN IENT sl ol NI NSy (PN
CNOCNONONCNONONCNCD (NN N N ) () )

+ LHAASO, BESIII, LHCb, JUNO, HEPS
= Update: Investigating to use SDD to build the tape cache
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Network Updates G < s

o LH COPN LHCOPN-IPv6
m The max traffic occupies the entire bandwidth o
¢ Incoming Avg Traffic/bandwidth ratio: 30% 20‘; ';;Z "TWWJ‘V“U 'R MT 1 ITH'WWWM%JLW%
= The proportion of traffic with IPv6 is increasing 40 Gb/s . vo/01 (oo o
& Incoming traffic IPv6 ratio: 99% LHCOPN-IPv4
o Outgoing traffic IPv6 ratio: 68% 20 2‘;’{2
m The LHCb ex-storage has a large volume of traffic since August mzzz e O ¥ B
¢ Avg 12.2Gbps Max 50Gbps 20 Gb/s
= We plan to cancel IPv4 in LHCOPN, and hope to deploy it before April 2026
o Currently doing some preparing work with the HEPiX IPv6 WG RN
o LHCONE B
= The max traffic: 34.5Gbps ZSZZEW&_W“#MWA%WMM
m The proportion of traffic with IPv6 is increasing e e 07701 08/01 09/01 10/01 /01
+ Incoming traffic IPv6 ratio: 63% LHCONE-IPv4
+ Outgoing traffic IPv6 ratio: 64% s
m Traffic analysis 10 Gb/s l M
+ 28 countries, 100 sites, 29832 hosts Mﬁ%&b@wwﬂ:‘

-10 Gb/s
07/01 08/01 09/01 10/01 11/01
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Grid Sites - Statistics
Federation Tier Experiment Year VO 2026 Pledge 2025 Pledge
.Tler 1 : Beljlng Tl for LH Cb CN-IHEP-T1 1 LHCb 2025 Tapel 20000 TBytes 20000 TBytes
. . CN-IHEP-T1 1 LHCb 2025 Disk. 12500 TBytes 12500 TBytes
eTier 2. for ATLAS, ALICE, BELLEII, CMS
CN-IHEP-T1 1 LHCb 2025 CPU 110000 HEPscore23 67000 HEPscore23
CN-IHEP | 2 ALICE 2025 CPU | 30000 HEPscore23 30000 HEPscore23
WLCG Sites in China
CN-IHEP | 2 ALICE 2025 Disk 840 TBytes 840 TBytes
- PKU-T3
T"i';':‘f;g;) L (cMs) CN-IHEP | 2 ATLAS 2025 CPU | 40000 HEPscore23 40000 HEPscore23
.| / _ BEIJING-LCG
Lanzhou-T2 B o CN-IHEP = 2 = ATLAS 2025 Disk, 1000 TBytes 1000 TBytes
(LHCb) /
i - . ; CN-IHEP | 2 CMS 2025/ CPU 40000 HEPscore23 40000 HEPscore23
\"‘\\_\ v USTC-T3
‘ . (ATLAS) CN-IHEP | 2 CMS 2025 Disk 1400 TBytes 1350 TBytes
. BeijingT2 |
i IS~ N [ Ja® CN-IHEP | 2 LHCb 2025 CPU 77000 HEPscore23 77000 HEPscore23
N L) ~y ’ 2, :
¥ s p :f o/ | HK-LCG2
i ¥ ‘) ™y L) CN-IHEP | 2 LHCb 2025 Disk 3400 TBytes 3400 TBytes

¥ /
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Grid Sites - LHCDb Beijing Tier-1 Site

i
o

eThe resources provided for LHCb Beijing Tier-1 CPU (HEP-SPEC23X1000)
110
m Computing: 40 worker with 3216 CPU cores n ¥ - o7
0
[ DiSk Storage: 12.5 PB 2023 Pledged 2Ocz)i“fered 2025
= Tape storage: was facing heavy pressure DISK (PB)
¢ 6 drives (IBM) (2 drives more than last report) T s S
0
+ 20 PB (10 PB more than last report) 2023 2024 2025
Transfered data by Channel Transfered data by Channel Pledged Offered
2 0 TAPE (PB)
25 20 20 20 22.3
20
15
Mai; 4.32,wMin: o.a(y)Z), Av:nrage: :.17, C::rent: 42."32 ’ 2024 2025

Pledged Offered

Data Volume of Write out Data Volume of Write In
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TORCH for HEPS

e Unified resource management and scheduling S
m Manage all hardware, operation system and public software(library)-«-ﬁ

P rorcH

= Scalable architecture, provide computing resources with necessary | i @ e e
software and services A
Torch Resource Manager
= Resource pool: heterogeneous resources(CPU, GPU, DCU...), image [~ U T

repositories, software and so on

m Resource management middleware: Kubernetes, Slurm, Openstack

i storage

Tern

OO
Bl = o®
=24

High bandwidth & Low latency & Lossless network characteristics ( TCP & RoCE)
+ Change to KVM (K8s controls KVM) P e

m Virtual cloud desktop and web-based analysis service Wb TORCH | s compuingArtsi S Pl Corcle

Online computing services

. s @ HepscT £ Windows
Resource Type Resource Quantity Resource Capability

CPU 2400 CPU Cores 120 TFLOPS

GPU 48 GPU Cards 360 TFLOPS

NVME SSD 1.8 PB 10 : 40 GB/s *
HDD 29 PB (15PB up) 0 : 20 GB/s w1 e

More details can be found from: Design of Torch Computing Platform and The Platform Application in HEPS IHEPCC & NHEPSDC
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Al Platform G

e Al platform

m accelerate scientific research in multidisciplinary scenarios
m simplify model iteration and flow

m a common infrastructure for developing Al algorithms and applications
SHEMBEATEG®ETS

.
. F l l n Ct I O n S FIRSEEMATER, B2 MORESHR. IRAIGTIRES .

Dok SIRIAT AR,

m Al computing power

¢ 2X8 L20, A100 Nvidia, for normal model training and deploy
& 6X8 DCU Sugon, for large model training and deploy
+ 3X8 5090 Nvidia and 5 CPU servers (1280 CPU cores) added

m Models: provide base model (> 50 models integrated)
¢ CNN, ViT, ParticleNet
¢ LM: SAM, Transformer, Llama, Qwen, Xiwu, etc

m Dataset: provide train, test and validation data
¢ Under developing of HEP knowledge text, Q&A data, multi-model data _—
’ L IO - @D ocircr 3
e Application = =
» HaiChat(haichatv3.ihep.ac.cn) : talk to LLM(deepseek, ...) R p— - = . —
= Overleaf copilot, Zotero copilot, HaiAcademic =— === Sl =
m LLM and normal model API server = pe
o= D

P doutmo-embedding bange b doubao-embedcing
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INK Update & < 5

o INK: Interactive aNalysis workbench s |
m Push “backend” computing and storage to the “frontend” .
for user accessibility r —
m Let the scientific research via web page s
— ]
e More functions added
= File share to anyone Loe s — NN
= Big file download OINK iollbliilibedl Blilll O
m Root, fits file access inside ink
= Multiple auth ways supported e 2

¢ sso /password/API keys

e Warmly Welcomed by the users

e Open source at:
m https://github.com/INK-IHEP/fastink-code

More details can be found from: New feature implementation of Interactive aNalysis worKbench (INK) IHEPCC & NHEPSDC



e LZU site keeps running stable since the big-expansion last year
m LZU Tier-2 site is fully running in busy status

m LZU local cluster is supporting more experiments and applications

e All the IHEP sites are running stable (add more resources)

e Work hard to support JUNO/HEPS/HERD experiment these months
m JUNO starts big-scale data processing

eMore services are provided

m Al Platform Thanks.’ Q&A

= INK: web-based data analysis
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