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<  1>  Allocation Module

function processSchedule(decision)
report := instant report for processing schedule 
lockedTasks := temporal empty set for locked tasks 
submittedTasks := temporal empty set for submitted tasks 
rejectedTasks := temporal empty set for rejected tasks 

this.offers := synchronize Offers 

foreach(task in decision.tasks)
if this.offers.isCapable(task.offers) then

this.offers.lock(task.offers)
lockedTasks.add(task)

else then
rejectedTasks.add(task)

end if 
end foreach 

offersAfterLocking := synchronize Offers 
foreach(task in lockedTasks)

if offersAfterLocking.isCapable(task.offers) then 
this.offers.reduce(task.offers)
submittedTasks.add(task)

else then 
rejectedTasks.add(task) 

end if 
end foreach 

report.result := this.allocate(submittedTasks)
report.submittedTasks := submittedTasks 
report.rejectedTasks := rejectedTasks 

this.sendSchedulingResult(report)
end function 
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<  2> Best Effort-Collision Resolve 
Allocation Module
function processSchedule(decision)

report := instant report for processing schedule 
submittedTasks := temporal empty set 

for submitted tasks 
rejectedTasks := temporal empty set for rejected tasks 

this.offers := synchronize Offers 

foreach(task in decision.tasks)
if this.offers.isCapable(task.offers) then

this.offers.reduce(offers)
submittedTasks.add(task)

else then
rejectedTasks.add(task)

end if 
end foreach
report.result := this.allocate(submittedTasks)
report.submittedTasks := submittedTasks 
report.rejectedTasks := rejectedTasks 

this.sendSchedulingResult(report)
end function 

.

.
,

,  Slave
,

, Slave 
.

.

4.

,

.  Monolithic, Two-level, 
Shared-state 

.  Two-level Scheduling 
 Mesos  Allocation Module

 Allocation Module
.

,

.

 Two-phase Commit,  Optimistic 
Concurrency Control [7], 

 Distributed Shared Memory 

.
 Shared-state  Omega

.
,

Allocation Module 
.

Acknowledgement 

    
 ICT/SW   
(NIPA-2014-H0510-14-1037) 

[1] The Apache Software Foundation, "Apache Hadoop," 
(http://hadoop.apache.org/) 

[2] V. K. Vavilapalli et al., "Apache Hadoop YARN: yet 
another resource negotiator," in SOCC'13, New York, 
2013.  

[3] B. Hindman et al., "Mesos: A Platform for Fine-Grained 
Resource Sharing in the Data Center," EECS Department, 
University of California, Berkeley, May 2010. 

[4] M. Schwarzkopf et al., "Omega: flexible, scalable 
schedulers for large compute clusters," in EuroSys'13,
New York, 2013.  

[5] M. Zaharia et al., "Spark: cluster computing with 
working sets," in Proceedings of the 2nd USENIX
conference on Hot topics in cloud computing, 2010.  

[6] A. Ghodsi et al., "Dominant Resource Fairness: Fair 
Allocation of Multiple Resource Types," in NSDI, 2011.  

[7] G. Coulouris et al., Distributed Systems: Concepts and 
Design (5th ed.), Addison-Wesley, 2012.  

- 142 -




