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CPU： 
    xeon5670  
     740 nodes, 8880 cores 

Storage： 
    总容量：～1PB 
    ～2TB SATA*500 
    IO nodes：24 
Connected to the core IB switch 

Lustre 
  1.8.5 

memory: 
      32G/node×370,  
      48G/node×370 

Interconnect：  
      QDR, 2 level 
      37 leaf switchs+1 core switch 
 

Clusters for Scientific Computing 
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CPU： 
    xeon E5 2670  
     140 nodes, 2240 cores 

Lustre 
    2.4 

memory: 
      32G/node 

Interconnect：  
      QDR, 1 core switch 
 

Clusters for Scientific Computing 



The Lustre Filesystem Configuration in Detail 

• Effective Capacity: ～560TB 

• 22 OSS nodes 

• 2 MDS nodes 

• Connected to Backbone IB Switch with direct link 

• 12 SAN boxes, with 8Gb fiber connection. 11 for 22 OSS nodes, and 

1 for 2 MDS nodes 

• Each OSS nodes provides 4 disk partitions 

• Each SAN box provides 2x4 disk partitions for 2 OSS nodes 
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Operation Situation 
• Using Customized Cluster Operating System(CoS) Developed By 

Ourself (On top of RedHat) 
– Centralized Single System Image, Customized Kernel, Specializable by  

Machine Group 

– Online System Image Service are provided over Network with Failover and 
load balancing(LVS) 

– Flexible Machine Group Definition 

– All Roles, Configurations and System information are Managed by Single 
XML file——hierarchical, extendable, inheritable, and overridable 

– Automated running, maintenance,  and recovery .   

– Smart power control. 

10/18/2013 7 



10/18/2013 8 

ClusterDescriptor.default.xml 
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ClusterDescriptor.default.xml 



Operation Situation 

• Dedicated for High throughput Computing 
– Over 600 Users, 400 of daily active 

– Over 2Million jobs  a year 

– Over 90% usage rate for more than 77% days in a year 

 

• All costs are covered by the platform itself. 
– Electric charge, Operator’s salary, Room charge, equipment maintenance 
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Jobs on the cluster(s) 

• Mainly Numerical Computing codes 
– ～50% first principle and related————Vasp, Siesta, Dvm-Dac. Named, 

XMD, Gromacs, Material Science… 

– ～20% Fluid Dynamics————Earth science, Aeronautics and 
Astronautics, petroleum,… 

– ～20% Life science 

– ～10% Miscs 

– Supports Leading researchs(1~2 Nature and/or Science Publications a 
year) 
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Data Statistics 
• Number of files:  30Million～50Million 
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Data Statistics 
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Data Statistics 
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Data Statistics 
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FileSystem Metrics——Client 
• /proc/fs/lustre/llite/*/read_ahead_stats  
• /proc/fs/lustre/llite/*/stats 

 
Dirty_pages_hits 

Dirty_pages_misses 

Readkb/Reads 

Writekb/Writes 

Open 

Close 

Seek 

Fsync 

Setattr 

Getattr 

Hits 

Misses 

Readpage not consecutive 

Miss inside window 

Failed grab_cache_page 

Failed lock match 

Read but discarded 

Zero length file 

Zero size window 

Read-ahead to EOF 

Hit max r-a issue 

Wrong page from 
grab_cache_page 



FileSystem Metrics——Client 
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• Client OSS Agent Statistics, RPC Buffer statistics 

• /proc/fs/lustre/osc/(.*)/rpc_stats 

• /proc/fs/lustre/osc/(.*)/stats 
– 1K 

– 2K 

– 4K 

– 8K 

– 16K 

– 32K 

– 64K 

– 128K 

– 256K 
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FileSystem Metrics——MDS 
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FileSystem Metrics——MDS 
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FileSystem Metrics——OST 
• /proc/fs/lustre/obdfilter/(.*)/stats 
• /proc/fs/lustre/obdfilter/(.*)/brw_stats 
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FileSystem Metrics——OST 
• /proc/fs/lustre/obdfilter/(.*)/stats 
• /proc/fs/lustre/obdfilter/(.*)/brw_stats 
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FileSystem Metrics——OST 

• /proc/fs/lustre/obdfilter/(.*)/stats 
• /proc/fs/lustre/obdfilter/(.*)/brw_stats 



FileSystem Metrics——OST 
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OST ReadKB Reads SizeKB WriteKB Writes SizeKB 

L1-OST00 1038 2 519 0 0 0 

L1-OST14 1022 2 511 0 0 0 

L1-OST00 996 5 43 0 0 0 

L1-OST14 983 4 566 0 0 0 

L1-OST00 453 0 659 0 0 0 

L1-OST14 894 3 784 0 0 0 



Problems 
• StripCount = 1 and StripCount > 1 shows totally different 

behavior on Cpu/Memory Usage? 
– ls, du, … , client crash 

• lfs  conf_param xxx not  work? 
• mdt backup tools (like rsync/cpio other than dd?) 
• space balances among all OSTs(StripCount=1) 
• More smart read/write separation policy? 

– Codes from different type of research field show different 
characteristics(in usage pattern and size) 

– Based on size and/or usage patterns and/or last access time 

• Small file issues 
– Compress or relocate? 
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