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e Variety types of resources: EMI, OSG, Cloud, local cluster...
-=> DIRAC solution
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e Basf2 is our analysis software framework

* Interface to distributed computing is given by gBasf2 (grid Basf2)

— Provide transparent job execution on DC environment
» Data input/output, file catalog/metadata registration...

— Provide also collection of tools to handle job and data through
DIRAC API (gb2 tools)

B

% basf2 steeringdfile.py

( basf2

Local

( Basf2

( JobWrapper

1

DIRAC clienton WN Python steering file
% gbasf2 steeringfile.py

gbasf2 (
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 The extension module of DIRAC for Belle |
— Not only simple extension but additional functionalities

DIRAC :
( extension Extensions of base DIRAC (WMS, RMS, RSS, TMS...)
| New: VMDIRAC, WebApp
gBasf2 Job submitter, job wrapper, command line tools
AMGA API, proxy service, access monitor

>Poster session B313 (G.Park)
—2>Poster session B466 (J.Kwak)

Monitoring gstat wrapper, pilot submission, SE access

>Poster session A337 (Y.Kato)

>Poster session B314 (K.Hayasaka)

Production

P

system
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e We should continuously handle many kinds of jobs
— Key words: scalable, flexible, automatized

 Need an application layer for limited number of people to
control the complicated workflow

Production Manager Data Manager End Users

Keeps evolving

( gb2 client tools ) ( Web portal j To be considered

BelleDIRAC

Production ‘Prototype’ worked
System More development

DIRAC ("\wms JvMmDIRAC

( Fabrication System J \\{ Dlstrlbutlon System J To be developed
( AMS )—( DMS )

Grid Service

for Belle Il ) AMGA CF1s D

\

Cluster
|.Ueda@JPS meeting Cluster

remote /0 Server

To be integrated
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e Based on DIRAC Transformation system (data-driven processing system)
e Consist of several subsystems

Input data

J
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Evaluate produced events

Handle steering file to produce output events

Monitoring

Fabrication

N
J

\!—/
~
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Validation

Distribution

\

/

“ Production manager
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Manage production workflows (controlled by Ul and monitoring system)

A production

Determine adequate output storage and transfer the output

Check each subsystem status as well as distributed resources (CE, SE...)

Output data

SE1

SE2



1mplementat10n
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Still we are in the beginning of the development
To evaluate our concept we have prepared initial test bench
Dedicated for event fabrication (workload management)

°
°
°
Features
T : A
— | Production Management
e Registration with CUI (no bookkeeping yet)
L Logging by summarized information )
~

-~

— | Automatic validation of production definition

Run small number of jobs with high priority (scout job)
S

-
— (Automatic job submission )
* Can choose each own submission rate based on

L the production priority )
_ (‘Automatic resubmission of failed jobs

\_

Diagnose and log the errors
- summarize statistical information

Cleanup failed jobs (remnant on SE, catalog, or reques&

2015/4/13

Production monitor

Total Created Submitted Waiting Running Done

Completed Failed Stalled

11010 (+2000) 0 (-270) 3267 (-475) 3408 (+638) 4226 (+2052) 10 (+4) 0(-23) 0(-25)

11010 (+2000) 0(-482)

3678 (+283) 762 (-67) 6537 (+2553) 10 (+7) 2(+1) 2(-18)

12010 (+2000)  0(-532) 3361 (-97) 1507 (-189) 7054 (+2800) 18 (+16) 1(-2) 1(-4)

Failed jobs are automatically handled

Production job failure reason per site
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e Typically managing 15-25K jobs (about 150K HS06)

Running jobs by Site
30 Days from 2014-10-07 to 2014-11-06

0191010 2019.10-13 2004°10-1

-]
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|5}
a
o
-

6 20141019 20140022 M0L4-10-25 2014 10-28 2014.10 31 0141103 201411

Max: 75.538, Min: 18.3. Averaye: 15.635, Current: 19.3
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[IRAC PHNL-CASCADE us

218%
FEYN

0 LCG KMLjp 10%
B LOG CYFRONET pl 10%
B CLOUD CE1 Krokow pl [
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I LCG ULAKBIM.tr 8%

. plus 10 mare

G ated o J014:1106 01,11 00 UTT

E can75.cc.kek.jp % cané6.cc.kek.jp %

o g = g o

2 2 2

21:40 22:00 22:20 i 21:40 22:00 22:20% 21:40 22:00 22:20 %

M load_one last hour || B lcad_one Tast hour || W load_one last hour B
(now 6.27) 2 (now 1.51) B (now 1.09) 2
can&7.cc.kek.jp % can76.cc.kek.jp % can77.cc.kek.jp %

E - g = g o

3 2 3

o+ ol = i 2 2}

2:e0 2200 2220 0 2200 2220 240 2200 2220

M load_one last hour 2|| M 1oad_one 1last hour || W load_one last hour B
(now 0.31) 2 (now 0.19) 3 (now 0.13) 2

System: tolerable for more jobs
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“Campaign” driven operation
Should move on continuous production service
Need further manpower and/or automation

kjobs

Running jobs by FinalMinorStatus
136 Weeks from Week 34 of 2012 to Week 13 of 2015

T T T

Jan 2014 May 2014 Sep 2014 Jan 2015

Max: 19.8, Average: 1.66, Current: 14.6

T T T T
0
15 1
10
5L
L L y . L
Sep 2012 Jan 2013 May 2013 Sep 2013
B Execution Complete B9.8%
O Pending Requests 5.4%
o Stalled 23%
B Application Finished With Errors 14%
O Watchdeg identified this job as stalled 0.5%
O Input Data Resolution 03%
B Received Kill signal 01%
B Output Data Uploaded 01%
B Job has exceeded maximum wall clock time  0.1%

B Input Sandbox Download 01%
[ Uploading Job Outputs 0.0%
O Job has reached the CPU limit of the queue  0.0%
B Exception During Execution 0.0%
O Job has insufficient disk space to continue  0.0%
B Job exceeded maximum load average 0.0%
O Job Wrapper Initialization 0.0%
B Unexpected end of the Optimizer Chain 0.0%

Generated on 2015-04-08 13:30:27 UTC
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« Bookkeeping using GUI on IR Distribution
e Replica catalog AN

a

Fine grain logging
— e.g. Keep log files and timestamp of all failed jobs

e Log archiving
— Keep production logs on SE
e Query input data using AMGA metadata

e Reprocessing of jobs requested by other subsystems
(validation, distribution)

e Qutput merging
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Validation

. —
Distribution
Smart data distribution
Consider resource status and usage
NG

[ J
* SE capacity and free space

[ J
* Network (PerfSONAR mesh)
* Area based resource distribution plan

Belle 2 Request (Prod, Users, etc.)

Move Data

(LENS)

QPSS PerfSONAR Tests [ iy o
g Testing Results for Past 30 Days. =

- S S _— ™ available?

ey o - Logic Agent -

= g P Pt R oot » atabases - 'm —
| enou| spa 'atal ses
: | J. ni n? _‘
MDST Data | MCData 4 - —
T_ T T
.
M. Schram@Belle Il General Meeting

g
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System control by monitoring information

— Currently all of managements (e.g. resource disabling) is
performed by expert

— Move on automatic resource control

LCG.Frascati.it

DIRAC Resource Status System

Production Management System

000 100 W00 400 00 660

LCG.CNAF.it (down CE)i(total CE) = 0/6

o - 1A >Poster session B314 (K.Hayasaka)

T e P——— o
- |

Hosts
ereer et e e
s [—— -

LCG.DESY.de (down CE)/(total CE) = 0/6

i ~ Monitoring data
T— . summarized in HappyFace

= e =
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BeIIe II epr0|ts d|str|buted computlng model % : ﬁ
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‘Belle Il anaIy5|s software framework runs on GRID usmg‘”’ ~”

_job wrapper based on DIRAC API '
4‘ l ,!m§‘ :‘F *

The productlon system is aiming at autonomous operation in both

the workload and the data management XAy oh Al L

\l."&aﬁi‘{* —6 '-}‘P 1&- ;’:J/‘
Prototype production system is workmg for Belle II MC mass
productlon “" y 4]’ \ ?~

, | e\

° 3 FuII productlon system development is undergomg

—" More realistic workload management
-’ “ l'

— Smart data distribution™ =+
3 based on monitoring |nformat|on
73 Automatlc system controller =~ _
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Cloud
Local cluster
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e Contribution from small sites are NOT small!

CPU days used by Site

30 Days from 2015-03-02 to 2015-04-01 B DIRAC.UViC ca
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Gonerated on 30150401

Local cluster
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. KEK DIRAC cluster GDIRAC AMGA  LFC

Workload, data management, web portal and other services

e Remote DIRAC slaves (controlled by master server)

Plus some development serves
(Krakow, PNNL, KMI)

Some institutes manage own DIRAC slaves

for job submission and monitoring CVMEFS

- PNNL, KMI, UVic StrutumO: CERN
Strutum1: CERN, GridKa, ASGC
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