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Computing Software and Analysis Challenges

= Are opportunities to exercise aspects of the computing model and the
software development program with analysis activities and users

® Dedicated tests of components do not show interference problems

= CSAO06 was intended to exercise the computing model at greater than
25% of the target for 2008

= The Challenge planned for 2007 should exceed 50% of final scale
Not all elements of the experiment activities are explored in each challenge

= Increasingly complete with a variety of elements added to the activity
list in 2007

We attempt to align the challenge activities with other activities that involve
the physics user communities

= The desire is to try to stress the system with real users

= VVe have a number of automated tools to generate load and stress the
system, but the users make a much more realistic test
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Service CSA07 Status

Goal 2006
Tier-0 Reco Rate - |00Hz - Achieved
Network Transfers between Achieved
TO-T| - 300MB/s - (6/7 cont)
Network Transfers between - 20-200 - Achieved
TI1-T2 MB/s (15 sites)

Network Transfers TI-T | - 50MB/s - Not
Attempted
Job Submission to Tier-1s |50k jobs/d"| 25k jobs/d I2k'jobs/d| 3k jobs/d
Job Submissions to Tier-2s _ 75k jobs/d - Achieved

MC Simulation SOMper Not
month Attempted
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CMS is successfully using both the OSG and EGEE infrastructure to
complete the computing software and analysis service challenge

= All Tier-1 centers contributing
= CMS had 19 EGEE Tier-2 sites and 8 OSG Tier-2 sites for CSA06
® Roughly what is anticipated by the fraction of the collaboration
® Will grow to XX EGEE Tier-2s and 9 OSG Tier-2s for 2007 challenge

Infrastructure for data selection, event simulation, user analysis submission,
and load testing is designed to submit to both grids

= The 120M simulated events produced over the summer for the
challenge were balanced over sites from both grids

® The load generators for simulated analysis access to Tier-2 sites
perform direct Condor-G submission to OSG resources and use the
gLite RB in bulk submission for EGEE resources

= The user analysis submission infrastructure can use the LCG-RB to
submit to either grid transparently

IERESRFSmiab M CHEP Conference  September 4,2007 4




Prompt Reconstruction

Calibration

Re-Reco

’ Skims
/ ~|0OMB/s

20-200MB/

Simulation
Analysis

2007 5




2 i

During the first four weeks of the challenge in 2006 over 200M were
reconstructed at the Tier-0 center

= Averaged better than 50Hz for the first three weeks and increased to
more than 100Hz for the final week

= The Tier-0 work flow beat the target rate each day with 100% up time

= New CMS Software framework has good performance and memory
requirement properties

= Reconstruction, Calibration, and Analysis objects are produced and
registered in the data management system

= Calibration information was accessed by the LCG-3D Frontier
distribution system

We have a more complete application for CSAQ7
= Expect to start at double the rate
® Included Higher Level Trigger Information
= Data divided into streams similar to actual detector data
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= More than doubled the initial challenge goals
= Will start at the higher rate from the beginning of the 2007 challenge
® Hope to again beat the targets

PhEDEx Prod Data Transfers By Destination

30 Days from 2006-10-02 to 2006-10-31 GMT
Modes matching regular exprassion T1_{ ICERN). *_(FIMS5)’
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he Tier-0 to Tier-1 Transfer performance during event reconstruction

Site

Rate
(MB/s)

ASGC

26

CNAF

37

FNAL

105

FZK

26

IN2P3

32

PIC

RAL

26
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Stable performance from Tier-1s
= A couple of sites have had specific problems or downtimes

® This compares very favorably to the results from early 2006

PhEDEX Prod Transfer Quality By Destination

30 Days from 2006-10-02 to 2006-10-31 GMT
Modes matching regular expression 'T1_(?ICERN). *_{?IMS5)

T1_RAL_Buffer
T1_PIC_Buffer
T1_IN2P3_Buffer
T1_FZk_Buffer
T1_FMNAL_Buffer

T1_CMNAF_Buffer

Fraction of Successful Transfers

T1_ASGC_Buffer
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Day
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Tier-1 computing centers

® ATier-2 center can connect to any Tier-|

1200

= The reconstructed and raw data may be at only one

- Mesh ofTier— | to CMS PhEDEX - Transfer Rate

17 Weeks from 2007/16 to 2007/33 UTC

In the CMS Computing Model the analysis objects (AOD) are stored at all

Tier-2 centers is : ?
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200

= Only a small
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Add Tier-1 to Tier-1 Transfers

= Tier-l to Tier-1 transfers were tested opportunistically and only for
short times

® Roughly half the permutations were tested at all

= CMS Computing Model calls for the ability for predictable bursts of
data transfers between Tier-1 centers

Incorporate all Tier-1 to Tier-2 transfers
= As daunting as it sounds all permutations need to succeed
® Otherwise the Tier-2 will be limited for analysis

Include Tier-2 to Tier-1 Transfers

= Rate is modest, but must demonstrate the Tier-1 sites can
simultaneously receive data from CERN and Tier-2s, while sending data
to Tier-2s
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Tier-1 to Tier-1 transfers in the CMS Computing model are intended to
synchronize a re-reconstructed copy of the AODs

= The more data a Tier-| site hosts the less needs to be imported and
the more needs to be exported. Metric is 3 consecutive days

= Goal is to hit 50MB/s on average in and out of a nominal Tier-1 center

Import

ASGC | CNAF| FNAL | Fzk [IN2P3| PIc | RAL

ASGC| o0 4 | 4 | 4 | 4 | 4 4

S [cNaF| 6 0 6 6 6 6 6
L% FNAL| 18 | 1s [ o | 18] 18] 18] 18
FZK | 4 4 | 4 o | 4 | 4 4
IN2P3 | 6 6 6 6 | o 6 6
PIC | 2 2 2 2 | 2 0 2
RAL | 4 4 | 4 | 4 | 4 | 4 0

RS IEB M M T CHEP Conference  Sepember 42007




For the Tier-O Reco Rate
= Need ~2500 CPUs at CERN for the challenge

® Increase the completeness of the reconstruction algorithm

® CSAO06 Reconstruction rate was ~3s for minbias. Expected to be many times that
when the experiment starts

Tier-1 capacity should be ~600 CPUs at a nominal Tier-1
= Nominally 150TB of mass storage

® This is much smaller than the computing model calls for even for a
50% challenge, but the disk storage is scaled down because it’s only a |
month challenge and not a full year

= Tape ingest rate at all Tier-1s needs to be verified
® ~half the total capacity was actually demonstrated in CSAQ06
Tier-2 capacity would be ~I50CPUs at a nominal Tier-2
= Disk storage 20-30TB

®» This is for a nominal Tier-2 and there is a wide variation
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Aside from the Tier-O prompt reconstruction, analysis and calibration object
generation, there are four processing activities planned for CSAQ07

= Skimming

® Selection of data at Tier-1 centers based on physics filters and
transferred to Tier-2 centers for further analysis

= Analysis

® Submission os analysis code to Tier-2 centers demonstrating local data
access and the performance and the Tier-2 Storage Elements

® Includes the contribution of the load generating job robot
= Re-Reconstruction

® Processing of data at Tier-|1 centers with access to new calibration
constants through Frontier

=» Simulation

® Use the Tier-2 centers at 50% of the target rate of simulated event
production
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CMS was able to meet the metric of more than 50k job submissions per day
during the last week of CSA06. Goal is 100k jobs in CSAQ07

= User analysis was submitted by ~20 individuals
® Hoping to increase this substantially in CSAQ7

= Skimming and Re-reconstruction has been executed at all Tier-1 centers
® Successful validation of Frontier infrastructure

= The job robot introduces a load on sites that is very similar to user
specified analysis applications

jobs per activity

JobRobot ¢

analysist__
prnductiun--—:ﬂ
unknownf ]
SW_MaonitoringT

TestRobott

5000 10000 15000 20000 25000 30000 35000 40000
number of jobs

|:| submitted app-succeeded app-failed app-unknown pending running aborted cancelled
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exceeding this

Mebraska (Lincoln, ME , LUSA)T
UWMadisonCMS (Madison , USA)T
UFlorida-PG (Gainesville, LUSA)T
CIT_CMS_T2 (Pasadena, US)T
osg-gw-2.t2.ucsd.edu (La Jolla , USA)T
unknowng

Purdue-Lear [West Lafayette , USA)T
INFM-BARI (Bari, Italy)T

INFM-LML-2 (Legnaro (PD), ltaly)t
INFM-ROMAL-CMS (Rome, [taly)t
IN2P3-CC (Lyon, France)t

pic (Barcelona, Spain)t

MIT _CMS {Cambridge, USAJT
TZ_Estonia (Tallinn, Estonia)f

INFM-PISA (Pisa, [taly)

BelGrid-UCL (Louvain-la-Meuve, Belgiurm)
CIEMAT-LCGZ (Madrid,Spain)

TW-FTT (Taipei, Taiwan)

DESY-HH (Hamburg, Germany)
EEgrid-ULEUE (Erussels, Eelgium)

CS5C5-LCG2 (Manno, Switzerland)t
INFM-TL (Bologna, Italy) A
Taiwan-LCG2 (Taipei, Taiwan)t

FZK-LCG2 (Karlsruhe, Germany)
USCMS-FMAL-WCL (Batavia, lllinois, USA)
SPRACE (Sao Paulo, Brazil)
LEI-LT2-IC-HEP (London, UK}

The CMS dashboard is a successful collaboration of ARDA and CMS

®» The goal was a 90% successful completion and currently is CMS is

jobs per site

006
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We expect to begin producing a large sample of events with HLT
information divided into Primary datasets in early September

About 20 days from the start we should complete sample preparation
= Begin reconstruction and distribution by the middle of September

Simulation at the Tier-2s will continue from the beginning

About a week after the beginning we expect to start the skimming at the
Tier-1 sites

= Data movement and analysis access

By two weeks we expect to begin reprocessing at Tier-1 sites
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CSAOQ06 was a successful challenge

= Many elements of the CMS Computing Model were validated at the
25% scale and above

= Also gave some clear directions for areas we needed additional effort in
debugging and commissioning

CSAO07 will start shortly after CHEP
= New functionality will be added
= A 50% scale will be attempted

® We will almost certainly find problems and bottlenecks at this new
scale and functionality

It will be a busy fall
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