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Computing at IHEP
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 Local cluster

 HTCondor Cluster for HTC

 Single core slots, serial jobs

 >12,200 CPU cores

 Slurm cluster for HPC

 MPI and GPU jobs

 3384 CPU cores + 8 GPU cards

 Cloud

 ~ 2000 CPU cores

 Grid site

 Torque Cluster: 888 CPU cores
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Storage at IHEP

 Local cluster

 11 PB+ disk storage

 Lustre: 8.5PB

 EOS: 1.7PB

 Other: 1.5PB

 6 PB tape storage: Castor

 Grid site

 DPM: 400TB

 dCache: 540TB
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Update for DC Network Topology

 From single Core switch to 

double Core Switch with 

VRRP-E  (Brocade VDX 

8770)
 VRRP extended (VRRP-E) is 

an extended version of the 

VRRP protocol. Brocade 

developed VRRP-E as a 

proprietary protocol to 

address some limitations in 

standards-based VRRP

 ISL(inter switch link)  80G

 Uplink  80G

 Backbone bandwidth  160G

 Storage server  20G

 Network equipments
 2 Core switch VDX 8770

 20 10G ToR Switches

 25 1G ToR switches
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Update for HTCondor Cluster

During the annual maintenance in Aug. 2018

 HTCondor is upgraded from 8.4.11 to 8.6.11

 Partially resource sharing  Full-scale resource sharing

 ~12260 CPU cores are completely shared between 14 groups

 Group quota with surplus is used to ensure fairness
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 A mixture of SLC6 and SL7 

nodes

 All SLC5 nodes are retired

 SLC5 image for the singularity 

container is provided on SL7 

login nodes
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Computing System for LHAASO

 A new remote site for LHAASO, located in Daocheng (at the altitude 

of 4,410m), Sichuan Province, China

 Cloud-based to reduce the operation and maintenance cost

 Login and administrate nodes are managed by openstack + kubernetes

 Jobs are scheduled by HTCondor

7IHEP Site Report



Update for Monitoring

 A new integrated monitoring platform is deployed and applied to the 

computing cluster

 Realize real-time acquisition, analysis and correlation of 

multidimensional data attributes

 Provide APIs for statistical analysis and automatic system alarms

 Machine learning methods is being studied for anomaly detection

 Metrics: > 400

 Nodes: > 1.5k

 Collection ability: 

 ~ 3k records/second
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The New Monitoring System
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Activities on Cloud Computing

 Distributed heterogeneous resources integration

 Based on Openstack + HTCondor

 Unified management across regions

 Transparent job transferring from local to remote sites

 Jobs are transferred via “Condor-C”

 Unified data namespace between local and remote sites

 Developed LEAF: a data cache and access system across remote sites 

 Evaluation on the ceph performance

 Block devices’ performance

 Block data backup

and recovery
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EOS Status and Testing

 3 instances

 2 for physics data storage

 LHAASO: 1.34PB

 HXMT: 330TB

 1 for users’ own data (IHEPBox based on owncloud)

 Testing with BESIII jobs

 Beijing Spectrometer Experiment running on BEPCII

 ROOT file format is used

 4 round testing of BESIII jobs to verify the EOS reliability

 Results is shown in next page
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BESIII Jobs with EOS

Test Data access
Success ratio 

of simulation

Success ratio of 

reconstruction

Main failure

reason

Round 1
Fuse mode 

on EOS
95.17% 96.5% Mount point error

Round 2
Xrootd mode 

on EOS
99.6% 99.2%

ERROR: error searching 

DedxSim calibration Data in 

the database

Round 3
Xrootd mode 

on EOS
97.8% 99.08%

ERROR: error searching 

DedxSim calibration Data in 

the database

Round 4 Lustre 99.9% 97.8%
ERROR: error searching 

DedxSim calibration Data in 

the database
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• Success ratio is a little lower when we access data via fuse on EOS

• Success ratio is comparable to Lustre when we use xrootd on EOS

• The main failure reason is due to other issues (database)
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SLURM Cluster Status

 Resources

 1 master node, 1 accounting & monitoring node

 16 login nodes

 141 work nodes: 3,384 CPU cores + 8 GPU

cards

 Jobs (2018.04~2018.09)

 Jobs number : ~14K

 CPU hours : ~4.2 million

 GPU servers procurement

 80 GPU cards : NVIDIA Tesla V100 nvlink 32GB

 1 PFLOPs (single precision)

 Procurement in process, expected to be done

before the end of 2018
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BEIJING-LCG2 Site Status

 CPU: 888 cores

 Intel E2680V3: 696 Cores 

 Intel X5650    192 Cores

 Batch: Torque

 DPM: 400TB

 4TB * 24slots with Raid 6, 5 Array boxes

 dCache: 540TB

 4TB * 24slots with Raid 6, 8 Array boxes

 3TB * 24slots with Raid 6, 1 Array box
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04/18 05/18 06/18 07/18 08/18 09/18

ATLAS 100.00% 97.00% 100.00% 100.00% 100.00% 97.00%

CMS 99.00% 99.00% 100.00% 99.00% 100.00% 100.00%

95%

96%

97%

98%

99%

100%

CMS and ATLAS Reliability

The Site keeps a good reliability at most of the time
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The Plan of Grid Tier-2 in 2019

 Provide Grid Tier-2 

support for LHCb

 New resources

 CPU: Intel Golden 6140, 

3456 cores

 HEPSPEC06: 60,000

 Storage: 2800TB 

(dCache + DPM)

 ATLAS:CMS:LHCb

~1:1:1

 CE: Htcondor-CE
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Summary

 Important updates

 Data center network topology

 HTCondor resource sharing policies

 New construction and deployment

 A new remote site for LHAASO

 A new monitoring system

 Ambitious procurement and plan

 GPU HPC cluster

 New resources for the Grid Tier-2 site
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Thanks for your attention!
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