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Outline

 The Production Cycle
« Automat-able Aspects of the production cycle

 The Production level software tools of the production coordinator

— Simulation Production Request API
— STAR Unified Meta Scheduler

— The Job Feeder

* Feeder flow chart

* Redirection example
— The Job Scanner

- Simplified Example
— Resubmission

« Detailed Overall Diagram

— Charts derived from information collected by the job scanner
- Dataset accumulation plot
« Causes of failure plot
* Percent success after resubmission plot
- Data Transfer plot

"
t +h
ALY

II“._. I.L -

! L o
: A R BROOKHEVEN F'C'ﬁ‘ = Office of Computing in High Energy | 2
NATIONAL LABORATORY w——al Science and Nuclear Physics
LLE DEPARTMENT OF ENERGY - .




Production Cycle
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Production Cycle (Automate able)
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Production Cycle (Software Tools)
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Simulation Request API

 Request API

— Advanced language allows for flexible/complex Input validation

— Requests are fully documented and reproducible (database
back-end)

— Custom rolls
 Users - can view

« PWGC (physics working group convener ) -can submit request
* Production manager - can do everything (submit, modify, delete,

update statues)
— Content Management system used in STAR : s s

— Written in PHP - lots of expertise to maintain custom modules
— Drupal provides access level rights (ACL).
— Self-consistent with STAR web support plans
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! “kHome | ‘W Bookmarks ¢ Scientific Linux (JDistros

-
B or:
i
Hiorme « Content » Creale eanlent 7
Simulation Requests Submit Simulation Production Request On This Date subject
1212805340 Leves lest request D Requesl Title: Leve's tesi request
Leve's test pipe il
II:!+ i
Ibhaldu Test request
. Description/Justification:
Content
Creale content
Fage
Simulation Reconstruction
Request Form
Slory =
O A Physics Working Group or Detector Subsystem:
STAR Simulution Requests I PWG:_ JFS_ (Light flavor spectra) j
My moeount Collision: =
L Administer HITHIT] j
Log ol The specics of the porticales being collided
Energy: ©
I 2HIGev j
The energy level of the partlcales boing collided
Event generator, version: ©
I HERWIG 6.507 j
The evenl genoralor solbware and version
Even generator input file (if applicable):
The nome ond path o the inpoi [ile
Exammple: Sstarfufobnimyfile. s Sstunfufolmdmyfile atup
Geometry version for simulation:
I}'cal']fl!l j =
The geome try version >
B 2 =




SUMS (STAR Unified Meta Scheduler)
Discussed In:

C I_ E PO6 Meta-configuration for dynamic resource brokering: the SUMS approach

(JDL/RDL) ey « Converts the users xml
— . P a: job descript into N jobs.
XML  Resolves dataset
binding
Input Data sessionFile * Allows for resubmitting

& ” ~ [  offailed jobs

Files / Catalog Reqest.... (XML Serialized Jobs) i it
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Session File

The Job Feeder @

Keeps queue topped up, does not submit 3,000 jobs

all jobs at once.

Increases scalability Done
Automates submission

Keeps queue at max occupancy ===

Allows for fine tuning of resource usage
- ASk for Only N SIOtS at a tlme ............................. .

Reduces recovery time from cluster failure ot
— Limits number of jobs exposed to failure Submitted

— Can be used to prevent submission to black- Yet
hole sites (feeding too quickly)
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The Job Feeder
Open session(state) file.

L . Save
Unsubmitted oop'ng session(state) file.
Mode
A
N = [RunningJobs] + [IdleJobs] A"'“a"bl Submit
for user A at site B Aot Lol = (MaxAllowable - N)
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The Job Feeder
(Redirection After Submission)




The Job Scanner

* Records the state of jobs

« Scans standard job structure (parses the job tree)

— Pattern recognition of standard success and error states from
keywords in log files (Example: “segmentation violation” )

— Input/Out file sizes and MD5sums are captured.

'(J'utptvutFI«al (*.root)

........... . . OutputFile (*.fzd)

Lot Batch System Lo
y g Job Log OutputFlles 0...n
Scanner :

\@\ ,.

Search Directory CondorG Submit File

CondorG Submit File 0...n

Ui

InputFlles 0...n

b
Job Error Log L !

Executable _..I .
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Simplified Example

Executable .csh

echo "SUMS_RECO_START"

root4star -b -1 -q bfc.C\(${Events},\"trs,srs,ssd,fss,y2007g ... S{INPUTA™)
echo "SUMS_RECO_END"
| \ "
echo "SUMS_OUTPUT_FILE_NAME"="${finalDirectory}/$5UMS_OUTPUT_FILE Z C
— echo "SUMS_OUTPUT_FILE_MD5="md5sum $SUMS_OUTPUT_FILE g
i echo "SUMS_OUTPUT_FILE_CPSTART=""/bin/date’ W
 globus-url-copy -p 25 file:$SCRATCH/${SUMS_OUTPUT_FILE} User
5 gsiftp://stargrid.rcf.bnl.gov${finalDir}/${SUMS_OUTPUT_FILE} REQUESt
»-h- echo "SUMS_OUTPUT_FILE_CPEND=""/bin/date’
_ScannerConfigFile |
‘#DB colname  |Sring to mattch Data Type |File Type Primary key :
jobID_MD5  |"Asetenv REQUESTID ([A-F0-91{32})$" STRING | "A*\.csh$" PK |
processiD "Asetenv JOBINDEX ([0-9]%)%" INT "A#\.cshs" PK
Esubmitﬂttempt "Asetenv SUBMITATTEMPT ([0-9]*)%" INT "A*\.cshs" PK
>—+ outputMD5 "ASUMS_QUTPUT_FILE_MD5=([A-F0-9]{32})$"|STRING "A*\.(out|log)$"
cpStart "ASUMS_OUTPUT_FILE_CPSTART=(.*)$" DATE "A¥\.(condorg)$"
I,‘—} cpEnd "ASUMS_OUTPUT_FILE_CPEND=(.*)%" DATE "A¥\ (out|log)s"

| Output File (stdout)

SUMS_OUTPUT_FILE_NAME-=/star/data08/a/b/c.tags.root

A 4

SUMS_OUTPUT_FILE_CPSTART=Thu Feb 5 19:47:28 PST 2009
~»| SUMS_OUTPUT_FILE_CPEND=Thu Feb 5 19:50:45 PST 2009

SUMS_OUTPUT_FILE_MD5=4BF58A76682503014E404A96DC94D9D3

4BF58A76682503014E404A96DC94D9D3

S
—
—
S
J OutputFile




Resubmission

* During the initial submission where the users request
description is transformed into jobs, the jobs are also
written into an XML serialized file.

« Should any job(s) fail the user can feed this file back to
the scheduler and resubmit exactly only the failed jobs.

sums-submit —policy zenEC2 myRequest.xml sums-submit -resubmit 1,2,357 D9CC6.session.xml
: sums-submit -resubmit 56-85 D9CC6.session.xml
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User

" SUMS (Scheduler) &
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Efficiency of Jjobs execution for the period of 3_months on pdsf site
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N Jobs

Submission Attempts for Productions
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pdsf site

Size of files transffered for the period Z_months from

48,6808

36.060 -
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LB-g8-688c
LB-g8-688c
LB-g8-688c
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98-c8-608c
98-Z8-6088c
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FO-c8-608c
FO-c8-608c
£8-cB-608c

ci-g8-6088c

Date of file transferring

Humnber of files/18:

= 5ize of files in GB



Conclusions

* Much of the production cycle is automat-able
— someone still needs to oversee the process as a whole.
« A production level suite of Independent components allows for essentially
piping jobs between each component to achieve different manipulations.

— Simulation Production Request API — provides request validation and request
documentation for reproducibility.

— SUMS scheduler generates and submits jobs as well as producing session files
for later (re)submission and feeding of jobs.

— The Feeder takes overhead off the infrastructure without decreasing throughput
while keeping production manageable.

— The Scanner, catalogs and identifies failed jobs for resubmissions (finds the
needle in a haystack).
« Far superior to the quality that can be achieved, inspecting the jobs by hand.
» Cataloging is provided and statistics can be extracted

— The resubmission system, which is a subcomponent of SUMS, makes
resubmission of many jobs simple with out needing the original files and scripts.

« This simplistic approach if applied diligently can get us a long way.
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Simulation Requests

1212805340 Leve's test request O

User login

Username: ~

e

Password: ©

Qe

“ Create new account

o Request new pass word

Navigation
~ Content

“ an this dute

Test request

Fri, 1 2/19/2008 - 22:03 — |bhajdu

Des eription: this iz o test request

event generator: MEV SIM

geometry for simu: Y2003

magnetic liekd: FIELDOFF

Eta interval:

Z distribution:

ptLow:

2
=

cenfkrality:

embedded particles per event: 0

On This Date subject

Leves lest request
Leve's test page

Test reqquest
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