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Evaluating Resilience Towards Exascale
--- Tsubame2.0 as an Example ---

Satoshi Matsuoka'' Kento Sato’* Toshio Endo"

Past research has conjectured that multi-petascale supercomputers will not be feasible with clusters due to frequent faults, and
only dedicated architectures would be the solution. However, circa 2013 TSUBAME?2.0, a multi-petascale cluster, is operating
fine even with nearly 100% load in busy seasons. This is largely due to (a) overestimation of faults due to early data derived from
inadequately designed nodes, and lacked fine-grained assessment of the component faults, and (b) it did not accommodate for
various fault prevention and recovery techniques. We are evaluating the feasibility of fault tolerance methodologies based on
TSUBAME2.0, and will discuss the feasibilityl of the approaches towards TSUBAME3.0 in 2015 and beyond towards exascale.
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System structure of TSUBAME2.0
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TSUBAME 2.0 Monthly Faults Aug. 2012 - Jul. 2013
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Figure 2 Monthly Faults Statistics
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Table 1 Failure analysis of components
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7 2 TSUBAME2.0 [EEBZH Y A K
Figure 2 TSUBAME?2.0 Health Check List

Check Category Check Performed Interval Action on Fautl Subject Av. Exec Time

Network Infiniband Status, Check 2H Notify Sysadmin Node 5.6E-02
Clock System Clock Drift 2H Notify Sysadmin Node 2.4E-01
GPU Pl L e e e mission, Device 2H Auto Offline Node 7.8E-02
HDD Available Space, Filesystem Mount 2H Notify Sysadmin Node 1.2E-02

SSD Partition and Size 2H Notify Sysadmin Node Ditto

SSD Permission 1D Node Ditto

SSD fsck /scratch space 1H Notify Sysadmin Node Ditto
SSH SSH login deamon 1H Auto Offline All Nodes 2.3E+01
Process Zombie Process 1H Kill Zombie Node 6.2E+00
PBS PBS scheduler status, gstat response (60 seconds) 1H Notify Sysadmin Admin Node 2.3E-01
PBS MOM Check Node 5.4E-02
PBS Decommision Waiting Reserve Job 1H Auto Decommisioning Admin Node 6.5E+00
OpenSM Check operation 1H Notify Sysadmin Admin Node 7.7E+01
Lustre Check MDS, 0SS, OST activity 1H Notify Sysadmin Admin Node 1.5E-01
Interactive Load Average 1D Notify Sysadmin Interactive 8.0E-03
H (Rgﬁgnaetion) Check Actual reservation and batch status 1D Notify Sysadmin Admin Node 4.4E-01
VM Check SSH Login, available space, etc. 1D Notify Sysadmin A','\‘\C’,‘Jte‘;a' 3.0E+02
IBCORE/IBEDGE Link up/down, link speed 1D Notify Sysadmin Admin Node 2.5E+01
IBEDGE connectivity to storage 1H Notify Sysadmin Admin Node 8.8E-01
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