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BELLE

Lyle Winton, University of Melbourne

ATLAS and BelleATLAS and Belle
• ATLAS, CERN LHC

� Investigate frontiers of 
matter/forces making up 
universe

• at extremely high energies
• at extremely small scales
• early universe environment.

� LHC is the new frontier!
� Researcher access to data (via 

LCG) is critical
• Belle, KEK

� Investigates symmetries in 
nature

� CPU and Data requirements 
explosion!

• 4 billion events needed 
simulating in 2004 to keep up 
with data production

• Belle MC Production effort
• Australian HPC has contributed

� Future… APAC National Grid!
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HEP Simulation or (Monte Carlo)HEP Simulation or (Monte Carlo)
• Simulated collisions or events (use 

Monte Carlo techniques)
� used to predict what we’ll see 

(features of data)
� Essential to support design of 

systems
� Essential for analysis

• acceptances/efficiencies; fine tuning; 
understand uncertainties

• Computationally intensive
� simulate beam particle collisions, 

interactions, decays 
� all components and materials (Belle 

is 10x10x20 m, 100 µm accuracy)
� tracking and energy deposition 

through all components
� all electronics effects (signal 

shapes, thresholds, noise, cross-
talk)

� data acquisition system (DAQ)
� We need ratio of greater than 3:1 for 

Simulated:Real data to reduce 
statistical fluctuations

Lyle Winton, University of Melbourne

Australian Belle TestbedAustralian Belle Testbed

• Rapid deployment at 5 sites in 9 days
� U.Melb. Physics + CS, U.Syd., ANU/GrangeNet, U.Adelaide CS
� IBM Australia donated dual Xeon 2.6 GHz nodes

• Belle MC generation of 1,000,000 events
• Simulation and Analysis
• Demonstrated at

PRAGMA4 and SC2003
• Globus 2.4 middleware
• Data management

� Globus 2 replica catalogue
� GSIFTP

• Job management
� GQSched (U.Melb Physics)
� GridBus (U.Melb CS)
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Initial Production DeploymentInitial Production Deployment

• Custom built central job dispatcher
� uses ssh and PBS commands
� feared Grid was unreliable
� then only 50% of facilities Grid accessible

• Access to ~120 CPU > 2GHz
� APAC, VPAC, AC3,

ARC (U.Melb)
• SRB (Storage Resource

Broker)
� Transfer of input data

KEK � ANUSF � Facility
� Transfer of output data

Facility � ANUSF � KEK
• Successfully participated in

Belle’s 4x109 event MC
production during 2004

• Next step APAC NG

Lyle Winton, University of Melbourne

Grid Job DispatchGrid Job Dispatch

• GQSched meta-scheduler
� http://epp.ph.unimelb.edu.au/EPPGrid
� Task description

• Shell script task description (easy conversion)
• Directives for processing many files from catalogues including SRB
• Directives for RSL requirements and staging

� Resource modelling
• Description via RSL
• Information/Status collection from MDS2
• Job defaults, environment, how many to submit

� Resource Brokering
• Job and Resource RSL matching

� Scheduling
• Metrics:  same job failed, other jobs failed, “distance” to data copy
• Requirements:  below job max, free CPU, data ?
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Grid Job DispatchGrid Job Dispatch
• GQSched meta-scheduler cont.

� Staging (3 models)
• Handled within job execution
• Handled by separate process on another job manager (VPAC)
• Handled by separate process on another queue (APACNF)

� Job Dispatch
• Pre-processing – “schedule-time” requirements and resource checking
• Post-processing – validation of output and reschedule if necessary
• Globus 2 implemented as abstract CPU resource

� Multiple retry on failure on all GT2 actions
� Error trapping and timeouts on all GT2 actions
� hidden from dispatcher

• LCG2 compute element supported
• Job defaults, environment, how many to submit

� Execution Wrappers (remote jobs)
• Control staging input and output
• Multiple staging retry until user defined timeout
• Stage out failover to “backup” storage resources
• Reporting of staging errors and execution status
• Job isolation and clean up

Lyle Winton, University of Melbourne

Grid Job DispatchGrid Job Dispatch

• What happens during a job
� SRB and LCG2 middleware example:

SRB server
ANU

LCG2 UI
Uni.Melb.

LCG2 CE
VPAC

PBS server
VPAC

initialise
jobs

MCAT

Sls -al

job
pre-proc

SRB store

Sget ??.sh

job
stagein

job
submit

job
stageout

job
post-proc

GT2 job

GT2 job

GT2 job

PBS job

globusrun

get status

get output

SRB store

Sget ??.dat

SRB store

qsub

qstat

Sput ??.dat

MCAT

Sls -al
Smv Scp Srm

•Look for MC job scripts in SRB

•Determine all needed input files from script

•Check output, move output, cleanup temp dirs
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Belle Analysis

evtgen from SRB UI / RB - GQSched

pre-proc: n events, input data files

CE
Stage in - SRB://

WN

Job runs

Job submitted to PBS

Stage out – SRB://, GSIFTP://

post-proc: check results, organise SRB

Initial testing

170,000 events generated
4 Gb of output data
400 cpu hours (approx.)

Lyle Winton, University of Melbourne

LCG-2 Middleware Structure

• Component architecture providing discrete 
services – UI, II, RB, CE, SE-dpm

• Designed for ease-of-use from users 
perspective
� allows query of information system for available 

resources
� job preparation, submission / monitoring / query 

of job during lifetime
� high level data management tools similar to 

traditional POSIX type commands (cp, rm etc..)
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LCG-2 Australian Deployment

• P.O.C deployment of all services on a single host 
illustrated maturity of middleware - LCG1

• ©Grid gateways© constructed and deployed at 
MARCC and VPAC – interface to local PBS 
resources

• Central information, brokering and monitoring 
services support gateway nodes

• Initial testing of Belle analysis using grid tools 
currently underway

Lyle Winton, University of Melbourne

LCG2 Issues Encountered / Resolved

• lack of grid tools on cluster compute nodes
• connectivity between Grid components

� connectivity from cluster compute nodes to 
resource broker and data store

• input/output data accessed from RB
• UI tools can be installed on any machine provided 

they have access to their local RB
• most other grid middleware requires direct 

connectivity to UI

• Connectivity to Japan
� SRB, network bandwidth (SX TransPORT?)
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General Issues EncounteredGeneral Issues Encountered
• Middleware/Globus bugs and instabilities

� too many to list here
• Distributed management

� version problems between Globus (eg. globus-url-copy can hang)
� stable Globus compiled from source – OS upgrades can break Globus
� once installed how do we keep configured

• Firewall/Network ACL
� Grid services/clients generally require public IPs with open ports
� Data Grid is more than just file staging
� many apps require access to DB or remote data while processing

• Staging work around
� GridFTP is not a problem, however, SRB/RLS/SRM are more difficult
� remote queues for staging (APAC NF)
� front end node staging to shared FS (via jobmanager-fork)
� front end node staging via SSH

• User Access Barriers
� User has cert. from CA … then what?
� Access to facilities is more complicated (allocation/account applications)
� Then all the above problems start!
� Is Grid worth the effort?

Lyle Winton, University of Melbourne

General RecommendationsGeneral Recommendations
• Start talking to System/Network Admins early

� education about Grid, GSI, and Globus
� logging and accounting
� public IPs with shared home filesystem

• Have a dedicated node manager, both OS and middleware
� don©t underestimate time required
� installation and testing ~ 2-4 day expert, 5-10 days novice (with instruction)
� maintenance (testing, metrics, upgrades) ~ 1/10 days

• Have a middleware distribution bundle
� too many steps to do at each site
� APAC NG hoping to solve with Xen VM images

• Have a service regression test script!
� small config changes or updates can have big consequences
� run from local site (tests services)
� run from remote site (tests network)

• Software Development
� service death, interm. connection failure, hangs are to be expected
� all actions must include external retry and timeout

• Automate general management tasks
� authentication lists (VO)
� CA files, especially CRLs
� host cert checks and imminent expiry warnings
� service up checks (auto restart?)
� file clean up (GRAM logs, GASS cache?, GT4 persisted)

BADG Installer
single step, guided installation
http://epp.ph.unimelb.edu.au/EPPGrid

GridMgr
manages VOs, certs, CRLs
http://epp.ph.unimelb.edu.au/EPPGrid


