
Kris Gaj
1

, Tarek El-Ghazawi
2
, Nikitas Alexandridis2

Frederic Vroman,
2

Nguyen  Nguyen
1,

Jacek R. Radzikowski
1
, Preeyapong Samipagdi

2
, and Suboh A. Suboh

2

1
George Mason University, 

2The George Washington University

kgaj@gmu.edu, tarek@seas.gwu.edu, alexan@seas.gwu.edu

Performance Evaluation 
of Selected Job Management 

Systems
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Classes of benchmarks

• NSA HPC Benchmarks

• NAS Parallel Benchmarks

• UPC Benchmarks

• Cryptographic Benchmarks



Typical experiment

Job submissions

time

time

1 N

i1 iN

time=0

Jobs finishing execution

Total time of an experiment ≤ 2 hours

N= 150 for medium and small jobs
75 for long jobs

Pseudorandom delays between consecutive
job submissions

Poisson distribution of 
the job submission rate



List of experiments

Experi-
ment 

Number

Benchmark 
Set

Average
CPU time / 

Job

Average Time 
Intervals 

Between Job 
Submissions

Total
Number
of Jobs

Special 
Assumptions

1 Medium job 
list

7 min 22 s 30 s, 15 s, 5 s 150 one job / CPU

2 Medium job 
list

7 min 22 s 15 s 150 two jobs / CPU

3 Long 
job list

16 min 51 s 2 min, 30 s 75 one job / CPU

4 Short 
job list

22 s 15 s, 10 s, 5 s
2s, 1s

150 one job / CPU

5 I/O 
job list

1 min 36 s 15 s 150 one job / CPU



Definition of timing parameters

tb
begin of execution
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te
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delivery
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Typical scenario

tb
begin of execution

time

te
end of execution

time

ts
submission

time time

TR
response

time

TTA
turn around

time

TEXE
execution

time TD=0
delivery time=0

determined using the gettimeofday() function





Throughput

Job submissions

time

1 N

time

i1 iN

time=0

Jobs finishing execution

Tk – time necessary to execute k jobs

Throughput (k) =
k
Tk

ik



Total Throughput

Job submissions

time

1 N

time

i1 iN

time=0

Jobs finishing execution

TN – time necessary to execute N jobs

Total Throughput =
N
TN
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Software used to collect performance measures
Submission

script

Job
submission
program

Job
Management

System

list
of jobs

average
interval 
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jobs
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time

job

beginning
of execution time

end of 
execution time

timing
log files

timing parameters
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postprocessing
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top
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Medium jobs – Average Throughput
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Medium jobs – Turn-around Time
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Long jobs – Average Throughput
Throughput [jobs/hour]
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Long jobs – Turn-around Time
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Short jobs – Average Throughput
Throughput [jobs/hour]
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Short jobs – Turn-around Time
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LSF

Small jobs, 60 jobs/min



PBS
Small jobs, 60 jobs/min



Codine
Small jobs, 60 jobs/min
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Medium jobs – Total Throughput
Throughput [jobs/hour]
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Medium jobs – Response Time
Response Time [s]
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Throughput - Summary

Submission rate
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Turn-around Time - Summary

Submission rate

HighLow Medium
Size of jobs
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Summary
The best performance in the experimental study

In terms of the throughput

• LSF the best for all kind of jobs and submission rates
In terms of the turn-around time

• PBS the best for large and medium jobs
• Codine the best for small jobs

The worst performance in the experimental study
In terms of the throughput

• Codine the worst for medium and large jobs
• Condor the worst for small jobs

In terms of the turn-around time

• Codine the worst for medium and large jobs
• LSF the worst for small jobs and high submission rates


	

