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The EGEE production grid

Huge computing power 
and data storage 
facility:

> 100,000 CPUs

> 300 computing centers world-
wide

> 300,000 jobs/day

> 9,000 registered users

http://www.eu-egee.org

● Drawbacks
– Behavior hardly understood

– Many faults, difficult to track

– Variability, performances difficult to control

http://www.eu-egee.org/


3

System overview: job management

Latency 
R

Scheduling (LRMS)

Meta-scheduling

Pre-scheduling
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Refining the model:
Workload Management System (WMS)
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Probabilistic model

● Jobs are either “successful” or “outliers”
– ρ as the ratio of outliers (measured)

– latency R for successful jobs (distribution estimated 
from system traces)

● Latency distribution
– Probabilistic model

– Heavy-tailed p.d.f.
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Timeout optimization

● Latency expectation minimization [CCGrid'07]:

● Main facts

– Timeout < ∞ ⇔ F
R
 is heavy-tailed (proven)

– Better overestimate the timeout (observed)

E
J

~
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Analyzed data
● Recorded by the Real Time Monitor

● 33,419,946 jobs traces (Sept. 05 to June 07)
– Hosts for UI, RB, CE, VO

– epoch for registration on UI, accepted on the network 
server, matched to a target CE, accepted, transferred 
to a CE, started running, job completed

– type and final_reason
● e.g. REGISTERED-DONE-RAN-CLEARED, “Job term. successfully”
● e.g. REGISTERED-DONE and “Aborted by user”

http://gridportal.hep.ph.ic.ac.uk/rtm/
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Job's life cycle on EGEE
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Classification w.r.t
type and final_reason

● 315 different cases
– some are very frequent

– some are very rare

⇒ limitation to the 37 most frequent cases (99.4% of 
the total number of jobs)

● classification into
– successful jobs (64.8 %)

– failed jobs (ratio φ = 19.1 %)

– outliers (ratio ρ = 16.1 %)



10

The 37 cases
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Successful jobs

RDRC – Job term. succ.
RDR – Job term. succ.
RDRC -
RDRC -

RDRC - warnings
RDR - warnings

● Heavy-tailed distribution (r.v. R)
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Failed jobs

RA - No compatible resource
RA - 
RA – Job proxy expired
RA – cannot retrieve previous matches

● Quite grid-specific
– Grid reliability is an order of magnitude below 

homogeneous / single-site clusters
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Taking faults into account

● Cumulative density 
function of successful 
jobs: F

R

● Cumulative density 
function of failed jobs: 
F

F
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Dealing with failed jobs

● After a fault, the job is resubmitted leading to:
– a failed job again (resubmitted again) (ratio φ)

– a successful job (ratio 1-ρ -φ)

– an outlier (ratio ρ)

● Total latency L of cdf F
L 
(computed recursively):
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Experiment: computation of F
L
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Timeout optimization: 
now including faults

● Revisiting resubmission with faults:
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Timeout optimization including faults

Optimal t
∞

t
∞
= 185s

t
∞
= 195s

t
∞
= 191sE

J
 estimation

E
J
= 704s

E
J
= 584s

t
∞
= 529s
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Reducing the number of cases

● Influence on modeling and optimization

– No influence on optimal timeout

– Significant influence on E
J
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Conclusion

● Probabilistic model taking into account 
successful jobs, outliers and failures

● Extensive exploitation of real usage traces from 
a production grid

● Gives insights on the WMS behavior
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Perspectives
● Grid simulation

– “coarse-grain” simulation based on the behavioral 
model 

● Model validation
– Model accuracy & model extensions

● Live exploitation to optimize performances taking 
into account the grid workload in real-time

– Study various resubmission / multisubmission 
strategies
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