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A grid service integrated within
job migration and job fault tole

Service aims at integrating exis

By defining a common kernel c
implemented by translation librp y
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Job = collection of job 

Job unit = collection of pro

P d b thProcess = managed by the 
kernels of a grid 

Grid node = PC or LinuxSSI c
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Terminology

units.

cesses running on a grid node

Li XOS d Li SSILinuxXOS and LinuxSSI
node

cluster
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Xtree
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Xtreem

Checkpoint files stored in Xtree

Checkpointing strategies contr
Coordinated checkpointing:

for job migration & fault tolerancfor job migration & fault toleranc
Uncoordinated checkpointing: 

Avoiding coordination overhead
For fault tolerance, only

Adaptive checkpointing:Adaptive checkpointing:
Based on monitoring parameters
Used to adapt checkpointing parp p g p
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mGCP Architecture (2)

emFS

rolled by job checkpointer

cece

s (e.g. failure frequency)
rameters and/or strategiesg
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Common 

For accessing different kernel 

Implemented by a translation libraImplemented by a translation libra

job submission: jsdl file + checkpoint propertie

allocate grid node with appropriate kernel cp(s)

PC kernel cp SSI kernel cp Condo
libckp
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Kernel Checkpointer API

checkpointers in an uniform way.

ariesaries.

s

CRExecMng.so

Common Kernel Checkpointer API

Condor so libckpt so

)

Condor.so

libckpt

libckpt.so
user space

Condor

or
pt

kernel space
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Common 

Book-keeping of process depe

Handle different process groupHandle different process group

Callbacks:
Processed during checkpoint and
Allows applications to optimize c
U d t d i i ti hUsed to drain communication ch
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Kernel Checkpointer API

ndencies.

ping techniquesping techniques.

d restart operation
checkpointing

lannels
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Resource

Jobs share grid nodes resource

No Resource Isolation:

jobA running ...
process 99200

No Resource Isolation:

process_99200

checkpoint jobA
process 99200

node1

process_99200

migrate jobA  
i d

node1

image and ...
node1t
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e Conflict during Restart

e conflicts may occur

process 99200
jobB  running ...

process_99200

process 99200
jobB  running ...

node2

process_99200

process 99200
jobB  running ...

process 99200
... restart jobA

node2

process_99200 process_99200
node2

PID 99200
RESOURCE CONFLICT
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Resta

Resource isolation:

Cgroups tied to hierachical name s

jobA 
process_99200

nsnode1 node2

process_99001
native

node1
node2

t
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art without Conflicts

space:

jobB  
process_99200

ns

process_99099
native

jobB  jobA 
process_99200

ns
process_99200

ns

process_99100
native

process_99099
native

NO RESOURCE CONFLICT
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XtreemGCP is an open service 
existing kernel checkpointing s

Used for job migration and fau

Status:
Translibs for PCs using BLCR an
Basic Checkpoint and restart proBasic Checkpoint and restart pro

Future work:Future work:
Integration of cgroups
Communication channel draining
I t ti f O VZ d LiIntegration of OpenVZ and Linux
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Conclusion

architecture integrating 
solutions.

lt tolerance.

nd LinuxSSI clusters available
otot pe orkingototype working

g
ti h k i tx-native checkpointer
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