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IPv6@IHEP-Deployment  
• Internet bandwidth 

– 10Gbps to CSTnet 

• IPv6 network devices   

– ~150 switches  

– ~300 AP 

• IP address allocation 

– SLAAC 

• Network monitoring 

– Cacti / Nagios with IPv6 

patch 

• Network security 

– IPv6 ACL(Linux) 

– Anything out / Nothing in 

 

 



IPv6@IHEP-IP address assignment 

•  Dibbler 

– A portable DHCPv6 

– Open source software, current version 1.0.0 

• DHCPv6 solution 

– Server, Client (Support XP), Relay 

– Pseudo dynamic ipv6 address allocation 

– Address track 

• IHEP contribution 

– bug fix:  Interface-id string size>4 

• IPv6 distribution in VLAN 

– IPv4 production public network: no IPv6  

– IPv4 private network : public IPv6 

–   

 
 

 

 Feature  

 OS supported  

• Linux 2.4/2.6; Windows  
NT4.0,XP,WIN7/8; Mac OS 

 Multi-server supported  

 Auto-configuration proctocol 

supported 

• Stateful /Stateless 
• IA,TA,PD client IP configuration 

control 

 Dhcpv6 relay request supported 

 Client is configured by MAC or 

UUID 

 Server caching 

 



Assign IP address 

ok 

IPv6@IHEP-User Access Control Procedure 

Online Register 

MAC/User 
Name/Email/Tel/Building/Room 
number/Plugin number/…… 

Switch configuration 
updated 

IPDB 

Dibbler/DHCP 
configuration updated 

save 

Approved 
by Admin 

Submit 

no 

Switch information: IP/Port/Vlan/ 
Switch-Room/Plugin Number relationship 
Vlan/IP subnet/switch-port relationship 
IP/MAC relationship 
…… 
 



IPv6@IHEP-HEPiX IPv6 Working Group 

• Grid Computing Environment 

– The gridftp(ipv6) test bed was set up 

–  IP Name: ui01-hepix.ihep.ac.cn 

– ui01-hepix-v6.ihep.ac.cn (2401:de00::9998)   

– ui01-hepix-v4.ihep.ac.cn (202.122.32.172) 

 



FTS@IHEP-Data Flow & features 

 Features 

• Performance: Higher throughput 

• Stability: services with cluster structure 

• Efficiency: Low latency for data relay 

• Function: Multi-relay sites supported 

• Automation: file source auto-scan, Fault self-recovery 

 



FTS@IHEP-Transfer Monitoring(real-time) 

 



FTS@IHEP-Transfer Monitoring（Historical Statistics） 

 



 MASS HEP experiment data share and exchange between cooperation members 

 HEP Experiments Exchange for Computing and Storage in Data Center  

 The Flexible and extensible network for the Computing and Storage Virtualization 

SDN@IHEP-Network for HEP 



 

• It is much easier for the SDN@Data Center, We can… 

– Control the network facilities & infrastructure 

– Design the network structure and deploy the network devices 

• The big problem we are facing is the internet performance among the 

HEP experiment members  

– The applications(File transfer system included) just support IPv4 

– The IPv4 network performance problem among the HEP experiment members 

– ……  

SDN@IHEP - What we knew… 



• A Private Virtual Network across Chinese HEP Experiment Members 

Based on SDN architecture  

• An intelligent data transmission network path selection algorithm 

• Using the IPv6 network link around China (CNGI) 

• Do not change the applications( just IPv4 applications) 

SDN@IHEP-Goals: improve the performance 



IHEP 

Network 

SJTU 

Network 
SDU 

Network 

HEP Group Computing Resources 

L2VPN 

L2VPN 

L2VPN 

Switch Switch 

Switch 

Controller 

   IPv6 Tunnel 

   IPv6 Tunnel 

   IPv6 

Tunnel 

HEP Group Computing Resources 

HEP Group Computing Resources 

SDN@IHEP -Current Status 
 Consist of 

 End user network 

 Backbone network（IPv6） 

 L2VPN gateway 

 Openflow switch 

 Control center 

• Members 

 IHEP/SJU/SDU/…… 

 Network manufacturer：Ruijie 

Networks, A  high performance 

network joint lab （IHEP-Ruijie) 



SDN@IHEP -Controller 

• Based on NOX-the original 

OpenFlow controller 

• Design and programming 

the network route 

algorithm 

• Developed the SDN 

network roughly 

monitoring system 

 



链路描述 IPV4带宽 

（Mbps） 

IPV6带宽 

（Mbps） 

隧道+SDN带宽 

（Mbps） 

IHEP→SJTU 31.22 665.00 448.00 

SJTU→IHEP 28.60 380.00 127.00 

IHEP→SDU 5.90 117.31 68.90 

SDU→IHEP 3.15 12.60 6.23 

SDU→SJTU 3.51 66.40 39.60 

SJTU→SDU 3.06 75.23 40.20 

SDN@IHEP -Performance  

链路描述 IPV4延时 

（ms） 

IPV6延

时 

（ms） 

隧道+SDN延时 

（ms） 

IHEP→SJTU 31.20 36.78 38.17 

SJTU→IHEP 28.67 36.86 38.31 

IHEP→SDU 83.00 49.49 56.33 

SDU→IHEP 89.32 49.54 57.02 

SDU→SJTU 187.52 101.69 109.40 

SJTU→SDU 189.37 99.74 112.21 

 Network performance  

 Network latency 

 But 

 The performance is 

unstable  

 Caused by the IPv6 

network load status 



Dirac Computing Model for BESIII Exp. 



Dirac Computing for HEP  

• Enable simulation + reconstruction jobs 
on distributed environment  

– by changing computing model from remote 
central storage to distributed local storage 

– easy connection to local analysis jobs 

• distribute dst data from IHEP to 
collaboration members. 
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Data Transfer Statistics 
• 24.5 TB XYZ DST data ( IHEP   USTC  @ 3.20 TB/day ) 

 

 

 

 

 

 

 

• 4.4 TB randomtrg  data  ( IHEP   USTC, JINR, WHU, UMN @ 1.95 TB/day ) 
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Site monitoring 

• Currently 4 monitorings: 
– CE Availablity  

– Host (worker nodes) 

– Network  

– SE latency  

• More tests will be added: 
– SE transfer speed 

– SE usage information 

– dataset status 

– pilot monitoring 

• Author: 

        Igor Pelevanyuk @ JINR 

• Details in Alexey’s report 
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BOINC: Volunteer Computing 



Scientists  

BOINC 

project 

Have a large amount of 

data to process/a big 

computing task 

Continuous Jobs sent to 

BOINC server 



Volunteers 

CAS@Home 

SETI@Home 

LHC@home 

Einstein@Home 



The scale of Volunteer Computing 

• Around 50 VC projects :HEP, biology, 
cosmology, chemistry, physics, environment.  

• 260K active volunteers 

• 490K active volunteer computers 

• Real time computing power: 7.2 PetaFLOPS 

 

  



The scale of Volunteer Computing 

• EC2 price: 1.16USD/hour for a CPU intensive 
Windows/Linux instance (~1.5GFLOPS) 

• (7.2PetaFLOPS/1.5GFLOPS)*1.16USD=5.56M 
USD/hour 

• Successful Individual projects: 

– Einstein@home (280 TeraFLOPS), 

– SETI@home (581 TeraFLOPS)  

– LHC@home (2TeraFLOPS) 

 



Basic Model for BOINC based VC 

The BOINC client is installed on volunteer 

PCs/laptops/smart phones/game consoles by volunteers. 

BOINC client gets the application and input files from 

server, runs the application and sends the results back to 

BOINC server. 

The scientist deploys and manages the BOINC server 

and develops the application 
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Volunteer Computing In HEP (1) 

• LHC@home 

– A project based at CERN, aiming at utilizing public 
computing resources for LHC (Large Hadron 
Collider ) related simulation 

– The project has been running since 2010.  

– Current scale: 

• Over 13K active users 

• About 18K active hosts 

• Real time computing power: 14TeraFLOPS 

http://lhcathome.web.cern.ch/


Volunteer Computing In HEP (2) 

• ATLAS@home 
– Another VC project based at CERN, aiming at utilizing public desktop 

resources for ATLAS similuation 

– ATLAS is one of the four HEP experiments at CERN, it co discovered the 
Higgs bosson with CMS experiment, hence completed the standard 
model in physics.  

– All available public computing resources are harnessed by BOINC and 
integrated with its Grid Computing resources which provides high 
resource transparency to the end users.  

– The project will be in official running in late June 2014.  

 



Volunteer Computing on Mobile Phones 

• Smart phones have serious computing power - as much as 25% of an 
average desktop computer 

• There are 900 million Android phones as of May 2013, and  it is growing 
rapidly 

• Mobile devices can therefore supply a huge amount of energy-efficient 
computing power to science 

• A serial of BOINC based volunteer computing projects have already 
supported their application running on smart phone platforms such as 
Android. These projects include: 

– Einstein@home 

– SETI@home 

– World Community Grid 

– Quake Catcher Network 

– SubsetSum@Home 

– theSkyNet POGS 

– Asteroids@home 

– Collatz Conjecture 

– GPUGrid.net 

 

mailto:Einstein@home
http://setiathome.berkeley.edu/
http://www.worldcommunitygrid.org/
http://qcn.stanford.edu/sensor/
mailto:SubsetSum@Home
http://pogs.theskynet.org/pogs/
mailto:Asteroids@home
http://boinc.thesonntags.com/collatz/
http://www.gpugrid.net/


Future Work 



SDN@IHEP-what we are doing    

 Make the applications to control the 

data flow route 

 Network available bandwidth 

measurement feeds back to the 

controller 

 FTS calls the API of controller 

 Keep the network performance stable 

and improved 

 Use the ipv6 and  ipv6 link at the 

same time (link bonding) 

 Two tunnels between any two sites 

 Network link load balance 



Work Plan and To Do List 

• Data Management System 
– improve the performance and UI of data transfer system 

– promote the deployment of SE on site 

– continue developing on dCache + Lustre 

• Workload Management System 
– Study and improve performance and bottleneck of simulation + reconstruction 

– upgrade to DIRAC v6r11 

• Cloud  
– Study, integrate and evaluate Cloud resources, including private cloud and commercial 

cloud 

– Dynamically use cloud resources according to job requirements 
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Thanks! 
Question? 


