
US-CMS Core Application SoftwareUS-CMS Core Application Software
 Planning, Schedule, and Milestones Planning, Schedule, and Milestones

Ian FiskIan Fisk

DOE/NSF ReviewDOE/NSF Review

November 28, 2001November 28, 2001



CAS 2001-11-28 Ian M. Fisk, UCSD 2

IntroductionIntroduction

��US-CMS Core Application Software Planning is done using twoUS-CMS Core Application Software Planning is done using two
programsprograms

� Atlas Developed XProject
� Useful for web display and milestone and task tracking

�Microsoft Project

� Useful for task layout and graphing

��Both are accessible fromBoth are accessible from

      http://heppc16.ucsd.edu/Planning_newhttp://heppc16.ucsd.edu/Planning_new

and the information stored is equivalentand the information stored is equivalent

��Today I would like to go over theToday I would like to go over the
� Schedule, tasks, and milestones over the last year

� Planning for next few years
� It has been the policy of CAS to roll-out the detail of the planning: very

detailed for one year (level 5-6), less detailed for out-year(4-5), level 3 for
more distant future.

��Leaving plenty of time for discussionLeaving plenty of time for discussion
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WBS 2.1 ArchitectureWBS 2.1 Architecture

��Next year the largest WBS item in terms of people will be 2.1 with 3.25Next year the largest WBS item in terms of people will be 2.1 with 3.25
FTEFTE••s scheduleds scheduled

��The most critical items for the development of Physics TDR baselineThe most critical items for the development of Physics TDR baseline
software are in this task.software are in this task.

� CMS Core Framework
� Detector Description Database
�OSCAR

� Calorimetry reconstruction framework
� Analysis Architecture
� Database Choice

��The most critical item next year is the delivery of the CMS baselineThe most critical item next year is the delivery of the CMS baseline
software for the physics TDRsoftware for the physics TDR

��US-CMS is requesting one additional developer to work in ArchitectureUS-CMS is requesting one additional developer to work in Architecture
to participate in the persistency reevaluation leading to the final databaseto participate in the persistency reevaluation leading to the final database
choice at the end of the year.choice at the end of the year.
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2.1.2.1 Detector Description Database2.1.2.1 Detector Description Database
The detector description database project completed two trackingThe detector description database project completed two tracking
milestones in 2001 and is expected to soon complete its top levelmilestones in 2001 and is expected to soon complete its top level
milestone with the release of the first prototype capable of storage ofmilestone with the release of the first prototype capable of storage of
CMS detector. (0.75 FTE Michael Case)CMS detector. (0.75 FTE Michael Case)

Expected byExpected by
CMS week Dec.CMS week Dec.

Nov 15, 01Nov 15, 01Release of DDD PrototypeRelease of DDD Prototype2.1.2.1.52.1.2.1.5

Basic CMS geometries will be stored, and basic core functionality will beBasic CMS geometries will be stored, and basic core functionality will be
achieved.  XML schema designed and implemented.achieved.  XML schema designed and implemented.

Suitability of XML for the detector storage was performed.  Conclusion wasSuitability of XML for the detector storage was performed.  Conclusion was
that data model much more important than format.   Milestone wasthat data model much more important than format.   Milestone was
completed with the release of CMS internal note describing the data modelcompleted with the release of CMS internal note describing the data model
in XML.in XML.

Tools were developed to perform direct translations between GEANT3 Tools were developed to perform direct translations between GEANT3 tztz
geometry storage format to XML.geometry storage format to XML.

March 15, 01March 15, 01March 1, 01March 1, 01Tools for Conversion of GEANT3 Tools for Conversion of GEANT3 tztz
files to XMLfiles to XML

2.1.2.1.22.1.2.1.2

August 1, 01August 1, 01July 1, 01July 1, 01Assessment of XML TechnologyAssessment of XML Technology2.1.2.1.42.1.2.1.4
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DDD PlansDDD Plans

��The top level milestone of 2002 in DDD is the release of the fully functionalThe top level milestone of 2002 in DDD is the release of the fully functional
prototype expected in April.  To complete thisprototype expected in April.  To complete this

� Development for storage of all CMS solids and positioning parameters (2.1.2.1.5)
� Interface modules for CMS software clients need to be developed

� US-CMS is committed to IGUANA development (2.1.2.1.9)
� Evaluation of user interface and calibration data storage format needs to be

performed.

��DDD functional prototype needs to be finished to complete the physicsDDD functional prototype needs to be finished to complete the physics
validation of OSCAR GEANT4 prototype needed to complete the Physics TDR.validation of OSCAR GEANT4 prototype needed to complete the Physics TDR.
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OSCAR and OSCAR and Calorimetry Calorimetry FrameworkFramework
DevelopmentDevelopment

OSCAR Librarian is a continuing task involving 0.25 FTE (Hans Wenzel)OSCAR Librarian is a continuing task involving 0.25 FTE (Hans Wenzel)

Calorimetry Calorimetry Framework development started in spring of 2001 and hasFramework development started in spring of 2001 and has
completed a series of tracking milestones.  The first formal deliverable iscompleted a series of tracking milestones.  The first formal deliverable is
expected in Dec. of 2001 (0.5 FTE Vladimir expected in Dec. of 2001 (0.5 FTE Vladimir LitvinLitvin).).

Before redesign was started.  A proposal was submitted to PRS Groups andBefore redesign was started.  A proposal was submitted to PRS Groups and
CCS Architectural developers.CCS Architectural developers.

Dec. 3, 01Dec. 3, 01Dec. 3, 01Dec. 3, 01First Release of code for use inFirst Release of code for use in
ProductionProduction

2.1.2.3.1.82.1.2.3.1.8

The first major production for the completion of the DAQ TDR will begin inThe first major production for the completion of the DAQ TDR will begin in
Feb. 2002,  this code needs to be thoroughly checked by production andFeb. 2002,  this code needs to be thoroughly checked by production and
PRS groups before it can be qualified for a large productionPRS groups before it can be qualified for a large production

After a significant period with no developer support.  After a significant period with no developer support.  Calorimetry Calorimetry code wascode was
given minor upgrades and ported to the new Sun compilergiven minor upgrades and ported to the new Sun compiler

Feb. 21, 01Feb. 21, 01Feb. 21, 01Feb. 21, 01Old Old Calorimetry Calorimetry framework updatedframework updated
and ported to new compilerand ported to new compiler

2.1.2.3.1.22.1.2.3.1.2

July 7, 01July 7, 01July 3, 01July 3, 01Release of redesign documentRelease of redesign document2.1.2.3.1.52.1.2.3.1.5
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OSCAR and OSCAR and Calorimetry Calorimetry FrameworkFramework
PlansPlans

��OSCAR Librarian and development will continue to be a US responsibility.OSCAR Librarian and development will continue to be a US responsibility.
It is expected that the expertise will be very valuable in the creation ofIt is expected that the expertise will be very valuable in the creation of
production tools for large scale OSCAR production needed for validation.production tools for large scale OSCAR production needed for validation.

�� Vladimir  Vladimir Litvin Litvin has been appointed has been appointed Calorimetry Calorimetry code coordinator.code coordinator.
�Over the course of the next year.  Coordinating input from PRS groups will be

needed to complete the DAQ and Physics TDR•s
� In order to complete the Computing TDR of 2003 and 5% and 20% data

challenges of 2003 and 2004, additions will be needed in this module to allow
the simulation of •rawŽ data, simulated data more similar to what will be read
from the detector.
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2.1.2.4 Analysis Architecture2.1.2.4 Analysis Architecture

��Analysis architecture development progressed very well with bothAnalysis architecture development progressed very well with both
milestones completed (0.75 FTE milestones completed (0.75 FTE LassiLassi  TuuraTuura).).

� Kernel was released on schedule at the end of Oct.
� Examples and Documentation Released a few weeks later.
� Used for basic OSCAR GEANT4 visualization prototype

Feb 9, 01Feb 9, 01Feb 9, 01Feb 9, 01Use Case Analysis For New AnalysisUse Case Analysis For New Analysis
ArchitectureArchitecture

2.1.2.4.12.1.2.4.1

Oct 31, 01Oct 31, 01Oct 31, 01Oct 31, 01Analysis Architecture kernel ReleasedAnalysis Architecture kernel Released2.1.2.4.32.1.2.4.3

Analysis Architecture kernel was released with documentation andAnalysis Architecture kernel was released with documentation and
examples.  Used by IGUANA developers for GEANT4 visualization prototypeexamples.  Used by IGUANA developers for GEANT4 visualization prototype

Use case analysis was performed before the analysis architectureUse case analysis was performed before the analysis architecture
development was starteddevelopment was started
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Analysis Architecture PlansAnalysis Architecture Plans

��The new Analysis Architecture will be supported and developed throughThe new Analysis Architecture will be supported and developed through
20022002

��The updated version of The updated version of ORCAVis ORCAVis will be ported to the new analysiswill be ported to the new analysis
architecture.architecture.

��A meta data browser will be developed through the spring of 2002 forA meta data browser will be developed through the spring of 2002 for
use in production and physics analysis using the new architectureuse in production and physics analysis using the new architecture
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2.1.2.5 Production Framework2.1.2.5 Production Framework

CMS will start a new development effort starting after the first of the year.CMS will start a new development effort starting after the first of the year.
Building on the expertise gained in production tool and production supportBuilding on the expertise gained in production tool and production support
tasks.  There will be an effort to create a Production Framework estimated totasks.  There will be an effort to create a Production Framework estimated to
require 0.75 FTE, scheduled to be spread over two people (Greg Grahamrequire 0.75 FTE, scheduled to be spread over two people (Greg Graham
and Tony Wildish).and Tony Wildish).

�Goal is to divide the file handling and some of the database interaction aspects
of COBRA from the event reconstruction aspects.

� This allows more people to participate in Core architectural development
� Should smooth the transition to another persistency solution, if necessary.
� Should make a better defined interface to grid applications when available.

��Initial Design of split is expected Jan. 2002Initial Design of split is expected Jan. 2002

��First release of split with existing functionality April 2002First release of split with existing functionality April 2002
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Database EvaluationDatabase Evaluation

��CMS has the major milestone of the final choice of the databaseCMS has the major milestone of the final choice of the database
scheduled for late 2002.scheduled for late 2002.

� This is an experiment wide effort with investigations being performed of a
variety of potential solutions.

� US-CMS has asked for an additional developer in CMS architecture next
year to participate in this very  important area.

� US-CMS will also be organizing off-project Root expertise to help in that
branch of the investigation.
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WBS 2.2 IGUANA StatusWBS 2.2 IGUANA Status

��IGUANA Completed their major milestones in October the review ofIGUANA Completed their major milestones in October the review of
baseline GUI technologies and the release and use of the new analysisbaseline GUI technologies and the release and use of the new analysis
architecturearchitecture

��Additional IGUANA milestones had to be delayed by a lack of availableAdditional IGUANA milestones had to be delayed by a lack of available
manpowermanpower

CLHEPCLHEP

CernlibCernlib

Geant3 andGeant3 and
Geant4Geant4

OpenInventorOpenInventor

SoQtSoQt

QtQt

The goal of is to exploit external software as much as possible inThe goal of is to exploit external software as much as possible in
IGUANA.  The baseline GUI technologies were reviewed.  CurrentIGUANA.  The baseline GUI technologies were reviewed.  Current
IGUANA external software packages areIGUANA external software packages are

GraphvisGraphvis

doxygendoxygen

OpenGLOpenGL

Oct 31,01Oct 31,01Oct 31, 01Oct 31, 01Review of baselineReview of baseline
technology GUItechnology GUI
technologiestechnologies

2.2.1.4.32.2.1.4.3
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IGUANA Manpower LimitationsIGUANA Manpower Limitations
��IGUANA schedule called for an additional CAS engineer to be hired toIGUANA schedule called for an additional CAS engineer to be hired to
work on IGUANA.work on IGUANA.

� Endorsed by thus DOE/NSF review panel in November.
� Proposal submitted last winter
� Funding made available in late summer.

� Currently interviewing to fill position

��IGUANA schedule slippedIGUANA schedule slipped
�Work on 2D visualization evaluation and implementation delayed.

�Work on Data Browsers delayed.
� Additional IGUANA developer should prevent further slippage

��To complicate matters, at the beginning of the calendar year CERN lost theTo complicate matters, at the beginning of the calendar year CERN lost the
primary developer for software configuration tools (SCRAM).primary developer for software configuration tools (SCRAM).

�Without SCRAM support, code including IGUANA stops being compilable.

�We had to divert a large portion of Ianna Osborne•s time away from IGUANA
to SCRAM support for the first quarter.
� New CERN replacement has been hired for SCRAM
� Not mission creep, temporary patch to solve critical problem.
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IGUANA 2.2 PlansIGUANA 2.2 Plans

IGUANA is an active development project and a useful tool for the PRSIGUANA is an active development project and a useful tool for the PRS
groups, so it has development and M&O elements.groups, so it has development and M&O elements.



CAS 2001-11-28 Ian M. Fisk, UCSD 15

2.2 IGUANA Schedule and Milestones2.2 IGUANA Schedule and Milestones

��December 2001December 2001

Creation of list for visualization development in 2002 and agree Creation of list for visualization development in 2002 and agree 
priorities with PRS.priorities with PRS.

��February 2002February 2002

    Integration of existing IGUANA browser for GEANT4 with Integration of existing IGUANA browser for GEANT4 with 
OSCAR detector element overlap detection toolOSCAR detector element overlap detection tool

��March 2002March 2002

Completion of migration of ORCACompletion of migration of ORCA visualisation visualisation program to the   program to the  
new IGUANA plug-in Architecture.new IGUANA plug-in Architecture.

��June 2002June 2002

VisualisationVisualisation of the generic DDD ("Detector Description  of the generic DDD ("Detector Description 
Database") description of CMS detector (subject to DDD delivery Database") description of CMS detector (subject to DDD delivery 
in March 2002, as planned)in March 2002, as planned)
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IGUANA Milestones and ScheduleIGUANA Milestones and Schedule

��July 2002July 2002

Completion of 2D browser and deployment with ORCA Completion of 2D browser and deployment with ORCA 
visualizationvisualization

��October 2002 October 2002 Top Level MilestoneTop Level Milestone

Completion of the IGUANA contributions to the CCS "Physics Completion of the IGUANA contributions to the CCS "Physics 
TDR baseline software" milestone at the end of 2002TDR baseline software" milestone at the end of 2002

��December 2002December 2002

  Delivery of tested and integrated IGUANADelivery of tested and integrated IGUANA  visualisation visualisation systems  systems 
for ORCA, OSCAR, and DDD as required to start Physics TDR for ORCA, OSCAR, and DDD as required to start Physics TDR studiesstudies
(list of desired functionality to be agreed with PRS Dec (list of desired functionality to be agreed with PRS Dec 2001)2001)
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2.3 Distributed Data Management and2.3 Distributed Data Management and
ProcessingProcessing

The long term goals of this task are the implementation of the CMSThe long term goals of this task are the implementation of the CMS
distributed computing system for reconstruction and analysis.  The shorterdistributed computing system for reconstruction and analysis.  The shorter
term goals involve production related elements which are needed toterm goals involve production related elements which are needed to
generate the  production required to complete the DAQ and Physics TDR.generate the  production required to complete the DAQ and Physics TDR.
As well as distributed computing elements which are needed to completeAs well as distributed computing elements which are needed to complete
the 5% and 20% data challenges.the 5% and 20% data challenges.

��The next major production will start Jan 2002 and must be completed byThe next major production will start Jan 2002 and must be completed by
June 2002 to keep the DAQ TDR on scheduleJune 2002 to keep the DAQ TDR on schedule

� Production must become smoother and requires better production tools.

��In order for the 5% and 20% data challenges to be meaningful exercisesIn order for the 5% and 20% data challenges to be meaningful exercises
the system used must be sufficiently similar to the final productionthe system used must be sufficiently similar to the final production
system.system.

�Good interactions with the Grid projects are necessary.
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2.3.1 Grid Planning and Interaction2.3.1 Grid Planning and Interaction

��This year CMS formed a CCS Level 2 Task for Grid SystemsThis year CMS formed a CCS Level 2 Task for Grid Systems
� This will be responsible to interacting with the Grid Projects

� Defining Requirements

� Evaluating Grid Components
� Tracking Progress

� Integrating Grid Developed Components

��A yearly Grid Implementation Plan will be created and Tracking andA yearly Grid Implementation Plan will be created and Tracking and
Technical Assessment will be continuously performedTechnical Assessment will be continuously performed
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2.3.2 Complexity Progression2.3.2 Complexity Progression

��CMS has an aggressive ramp up of computing complexity to reach a fullCMS has an aggressive ramp up of computing complexity to reach a full
sized system.sized system.

��Target to reach 50% of complexity by 2004Target to reach 50% of complexity by 2004

��The complexity milestones have so far been met, the most recent is 200The complexity milestones have so far been met, the most recent is 200
CPUCPU••s met this year, but have required a considerable amount of efforts met this year, but have required a considerable amount of effort
discovering, diagnosing, and solving bottlenecks.discovering, diagnosing, and solving bottlenecks.

��US-CMS currently devotes 0.25 FTE to this task (Tony Wildish)US-CMS currently devotes 0.25 FTE to this task (Tony Wildish)
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Distributed Computing ComponentsDistributed Computing Components

��2.3.3 Distributed Process Management2.3.3 Distributed Process Management
�Grid Schedulers
� Job Tracking Systems

��2.3.4 Distributed Database Management2.3.4 Distributed Database Management
� Data Movers
� Data Managers
�Global Data Catalogues

� Database Tools   (CMS Specific Task)

��2.3.5 Load Balancing2.3.5 Load Balancing
� Resource Discovery
� Resource brokers

� Smart Schedulers
� Load Balancing Algorithms

Development requires effort from the Grid project.  Significant effort isDevelopment requires effort from the Grid project.  Significant effort is
also required integrating the tools into the CMS environmentalso required integrating the tools into the CMS environment
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Job Specification and Submission 2.3.6Job Specification and Submission 2.3.6
��Good Production Tools are needed to generate the datasets needed toGood Production Tools are needed to generate the datasets needed to
complete the complete the TDRTDR••ss: IMPALA and MC_RUNJOB: IMPALA and MC_RUNJOB

Nov 28, 01Nov 28, 01Compilation of User Reaction to SpecificationCompilation of User Reaction to Specification2.3.6.3.2.72.3.6.3.2.7

MC_MC_Runjob Runjob job specification scheme needs to be validated by production teamjob specification scheme needs to be validated by production team

Interface the Italian developed BOSS job tracking system with US-CMSInterface the Italian developed BOSS job tracking system with US-CMS
developed production scripts.developed production scripts.

First release of MC_First release of MC_Runjob Runjob tools for chaining executables, submitting, andtools for chaining executables, submitting, and
templating templating jobs for use in production.jobs for use in production.

Site dependencies were removed from the production scripts for job specificationSite dependencies were removed from the production scripts for job specification

Release of FNAL developed production scripts to CERNRelease of FNAL developed production scripts to CERN

Expected Dec 1Expected Dec 1Aug 6, 01Aug 6, 01Release of MC_RUNJOB for use in ProductionRelease of MC_RUNJOB for use in Production2.3.6.3.2.22.3.6.3.2.2

Sep30, 01Sep30, 01Sep 25, 01Sep 25, 01Interface of BOSS Scheduling System withInterface of BOSS Scheduling System with
IMPALAIMPALA

2.3.6.3.2.52.3.6.3.2.5

May 2, 01May 2, 01May 2, 01May 2, 01Release of Site Independent ScriptsRelease of Site Independent Scripts2.3.6.3.1.92.3.6.3.1.9

Mar 06, 01Mar 06, 01Mar 6, 01Mar 6, 01First Release of Scripts to Remote Site (CERN)First Release of Scripts to Remote Site (CERN)2.3.6.3.1.62.3.6.3.1.6
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Tools for Job Specification PlansTools for Job Specification Plans
��Low level milestones generally met this year, some elements ofLow level milestones generally met this year, some elements of
MC_MC_Runjob Runjob have taken longer than expected.have taken longer than expected.

��MC_MC_Runjob Runjob will be shortly released.  It will be used for a largewill be shortly released.  It will be used for a large
calibration  sample being generated for the PRS groups.  Allows all thecalibration  sample being generated for the PRS groups.  Allows all the
elements of the CMS production chain: generation, simulation,elements of the CMS production chain: generation, simulation,
reconstruction, and analysis to be submit as a single script.reconstruction, and analysis to be submit as a single script.

��Production Scripts will be upgraded to handle job specification forProduction Scripts will be upgraded to handle job specification for
OSCAR jobs.  Expected in March 2002OSCAR jobs.  Expected in March 2002

� In order to perform the physics validation of GEANT4 large samples will
need to be simulated.

��Maintenance will continue on the IMPALA scripts and upgrades andMaintenance will continue on the IMPALA scripts and upgrades and
development will progress on MC_development will progress on MC_RunjobRunjob

��Integration with Grid Scheduling elements expected by June 2002Integration with Grid Scheduling elements expected by June 2002
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Job Monitoring 2.3.6Job Monitoring 2.3.6

��One of the missing elements of the CMS production system is advancedOne of the missing elements of the CMS production system is advanced
system monitoring tools.system monitoring tools.

� It is difficult to determine the efficiency of the farm and difficult to discover
and solve bottlenecks.

� This summer a development effort was started toward a common set of
monitoring tools
� Combined CMS and Grid effort (0.50 FTE Iosif Legrand 2.0 FTE of Grid

Developers)

� Utilizes Iosif•s JINI investigation work

� First Release expected for Feb Production
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Distributed Production 2.3.8 andDistributed Production 2.3.8 and
Analysis Prototyping 2.3.9Analysis Prototyping 2.3.9

In order for the 5% and 20% data challenges to be meaningful tests, theIn order for the 5% and 20% data challenges to be meaningful tests, the
system used must bear a significant resemblance to the final productionsystem used must bear a significant resemblance to the final production
system.system.

CurrentlyCurrently

��CMS has 6 regional centers qualified for the full production chain and 6CMS has 6 regional centers qualified for the full production chain and 6
additional centers that can perform basic additional centers that can perform basic cmsim cmsim generation.generation.

�Well distributed computing has been achieved, but it is manpower
intensive.  A production coordinator is needed at each site.

��Prototypes for data Prototypes for data replicators replicators exist (GDMP), but they have requiredexist (GDMP), but they have required
considerable effort to enable and use.considerable effort to enable and use.

� Centers have occasionally had to switch back to more basic systems for
replication.

��Difficult to monitor the use of resources and track the progress ofDifficult to monitor the use of resources and track the progress of
productionproduction



CAS 2001-11-28 Ian M. Fisk, UCSD 25

Distributed Computing 2002Distributed Computing 2002

��By the end of 2002 CMS should have a reasonable DistributedBy the end of 2002 CMS should have a reasonable Distributed
Production SystemProduction System

� Deployment of wide area system monitoring tools
� Useful for system scheduling
� Necessary input to Grid schedulers

� Deployment of Job Automation Tools
� Integration of job specification tools and Grid Schedulers

� Some functionality already demonstrated by PPDG MOP and EU-
DataGrid Testbed1

� Data Replication, Cataloguing, Management Tools
� Tools to track and control the location of data files across regional

centers

� Some functionality already achieved by GDMP (PPDG and EU-DataGrid
Work package 2)
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Distributed Computing 2003Distributed Computing 2003

��By 2003 the benefits of Grid Distributed computing should be clearlyBy 2003 the benefits of Grid Distributed computing should be clearly
evident.evident.

�Grid Resource Discovery and Resource Brokering modules should begin to
be available.
� Elements with track and allocate computing resources: CPU, storage

and network

� Smart Planning and Scheduling tools should begin to make intelligent
choices about the most efficient location to run an application

� Elements which determine where to run a job based on the availability of
data and computing resources

� Distributed Analysis should begin to be performed
� Providing grid functionality to physics users
� Dealing with the chaotic environment of analysis
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DDMP ManpowerDDMP Manpower

��When CMS distributed production started CMS made a considerableWhen CMS distributed production started CMS made a considerable
investment in Production Toolsinvestment in Production Tools

� Prototypes of data movers
� Job Specification and Submission Tools
� Basic System Monitoring

� Database Administration Tools

��As CMS production has become more stable and the Physics TDRAs CMS production has become more stable and the Physics TDR
approaches, US-CMS has pulled engineering support out of DDMP andapproaches, US-CMS has pulled engineering support out of DDMP and
into CMS Architectural developmentinto CMS Architectural development

� Rely on the Grid projects to develop components

��As Grid components become available they will need to be evaluatedAs Grid components become available they will need to be evaluated
and integrated into the CMS computing environmentand integrated into the CMS computing environment

� US-CMS is requesting an additional developer in 2003 to work in DDMP
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ConclusionsConclusions

��CMS Software schedule is tight with high level milestones approachingCMS Software schedule is tight with high level milestones approaching
quicklyquickly

� A great deal of effort will be expended in CMS Architecture and IGUANA
over the next twelve months to arrive at Physics TDR baseline software
� Baseline database choice

� Physics TDR baseline components for subsystem architectures: DDD,
OSCAR, and Analysis Architecture

� Baseline IGUANA package for visualization
� Additional IGUANA developer this year comes just in time

� Requested additional Architecture developer critical

� In order to complete the 5% and 20% data challenges CMS will have to
work with the Grid projects to develop and integrate components into a
functional distributed computing system


