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A�nit y Propagation (AP)

A clustering metho d: group simi l a r p oints together

StrAP (Streaming AP)

Online Clustering streaming data based on AP
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Why AP ??

A�nit y Propagation (AP)

A clustering metho d

Group simi l a r p oints together

Converge b y Iterations of Message passing

� > mo re stable results

No need of K (the numb er of clusters)

� > less p rio r kno wledge

A real p oint as an exempla r to rep resent a cluster

� > avoid meaningless averaged centers

Clustering b y P assing Messages Bet w een Data P oints. B.J. F rey , D. Dueck. Science 2007

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Ho w AP w o rks ??

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Ho w AP w o rks ??

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Ho w AP w o rks ??

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Ho w AP w o rks ??

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Ho w AP w o rks ??

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Ho w AP w o rks ??

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Ho w AP w o rks ??

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Ho w AP w o rks ??

Xiangli ang Zhang, Michele Sebag, Cecile Germain-Renaud Grid Monito ri ng with Job Stream Mining



Monito ri ng system: Grid adapted StrAP

Streaming Jobs

Monito ri ng Outputs

Grid adapted StrAP

Grid adapted StrAP (Streaming AP):

Online clustering streaming jobs

� > one-scan of the stream

Incremental up date of mo del

� > k eep tracking the stream

Detecting distributi on changes in stream

� > abso rb new patterns

Data streaming with A�nit y p ropagation. Xiangli ang Zhang, Cyril F urtlehner, Michele Sebag. ECML

2008.
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Reservoir
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Mo del

Reservoir

eeeeeeefeeeeeeef jjjiiiij

Do es x

t

�t the current mo del ??

if y es, up date the mo del

otherwise, go to reservoir
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Has the distributi on changed ??

CHANGE TEST

if y es, rebuilt the mo del

otherwise, continue
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Our Mo del

Output

e

i

, the exempla r (center of cluster)

n

i

, size of cluster

�
i

, average distance of p oints to their exempla r

T , time stamp when the cluster w as latterly visited

P a rameters

� , threshold of compa ring each p oint with mo del (set to a

round value of �
i

in the initial mo del)

� , deca y windo w (decrease the w eight of old exempla rs)

P age-Hinkley pa rameters (change detection)
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EGEE (Enabling Grids fo r E-sciencE)

F unded b y Europ ean Commission

(contribution: 32,000 ,0 0 0 euro)

Sta rt in Ap ril 2004

Grid infrastructure available

to scientists 24 hours-a-da y .

http://public.eu - e g ee .o rg /
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EGEE Jobs

EGEE logs of 39 RBs during 5 months (2006-01-01

2006-05-31)

collected b y Real Time Monito r (RTM) system

( http://gridp o rtal.hep.ph.ic.ac.uk/rtm/)

5,268, 5 6 4 jobs

fo r each job, its

�nal status (go o d o r t yp e of erro rs)

UI, RB, CE

time stamps of every services happ ened
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Job attributes

registrati on_Ti m e : time fo r registeri n g the job

match_Ti m e : time to �nd a matching resource

upto_schedu led_ transfer_Time : time acceptation and transfer ( w aiting + ready

time), as rep o rted b y the JobControll e r (JC)

upto_schedu led_ acce p tance_ Time : the same as Ready_fo r_T ransfer_Ti me, but

as rep o rted b y the LogMonito r (LM)

logmonito r_ce_scheduled_Time : time job w aiting in a queue

logmonito r_wn_Tim e : execution time
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Pre-p ro ces s ing and No rmalization

Pre-p ro cessing

6 b o olean attributes

indicate whether the services w ere reached o r not

No rmalization

b y centering with standa rd deviation 1

job x

i

is no rmalized to x

0
i

= x

i

� �
s

where, � and s a re mean and standa rd deviation from a pa rt of

streams.
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Discuss

Real-time qualit y:

on average 10000 jobs in 1 minut e vs maxim u m load:

80000 p er da y

Intel 2.66GHz Dual-Co re PC with 2 GB memo ry co ding in

matla b

on average 60000 jobs in 1 minut e co ding in C/C++

compact and live description of job patterns

p rop o rtion of go o d jobs and failed jobs

di�erent time cost of services the jobs w ent through
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k eep tracking the evolving of job distribution

p rovides intuitive view of grid regime and its stabilit y
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La rge-time scale Monito ring: Global view
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Clustering the exempla rs �> Sup er exempla rs

Sup er clusters: Cluster of exempla rs

the histo ry b ehavio r of these sup er clusters
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UI A1 A1 B1 D1 and A1
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Streaming Jobs

Monito ri ng Outputs

Monito ri ng on sho rt-time scale

Clustering Qualit y

Monito ri ng on medium -t i m e scale

Monito ri ng on la rge-tim e scale

Discussion and Conclusion

real-time monito ring Grid job streams

p roviding multi-scal e mo dels to describing the status of Grid

p rop o rtion of di�erent t yp e of job patterns (realtime-view,

da y-view, w eek-view ....)

rupture steps

o�ine globally analysis

go o d qualit y clustering is gua ranteed
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F uture w o rk

mo re comp rehensive description of the jobs, e.g., related to UI

and CE

interp ret the mo del dynamics, e.g., relating the rebuild

frequency to calenda r o r so cial events, in collab o ration with

the op eration teams.
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Thank y ou

Qestions ??
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