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The ChallengeThe Challenge
Build the worlds largest scientific instrumentBuild the worlds largest scientific instrumentBuild the worlds largest scientific instrument…Build the worlds largest scientific instrument…

–– LHC Project : 3bn CHF project, 11,000 workunits, 200 Companies, LHC Project : 3bn CHF project, 11,000 workunits, 200 Companies, 

–– Experiments : 146 institutes, 33 countriesExperiments : 146 institutes, 33 countries

–– Contract Management, Workflow, eContract Management, Workflow, e--business, safety, admin, customs business, safety, admin, customs 
procedures...procedures...

–– Increased Expectations with Reduced ResourcesIncreased Expectations with Reduced Resources
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The ToolsThe Tools
Frequently Asked Questions on WWW

FREQUENTLY ASKED QUESTIONS ON W3

An FAQ list is really a cop-out from managed information. 
You should be able to find everything you want to know by 
browsing from the WWW project page, as everything should 
be arranged in a logical way. Here though are things which 
maybe didn't fit into the structure, with pointers to the 
answers which maybe did. Its an experiment, started May 
92 The questioners are anonymous92. The questioners are anonymous.

I am just starting: how do I find out more?[1]

How does www keep track of the available servers?[2]

How does W3 compare with WAIS and Gopher[3] ?

How do I create my own server[4] ?
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1-10, Up, <RETURN> for more, Quit, or Help:



The ToolsThe Tools
CAD (E lid/CATIA)• CAD (Euclid/CATIA)

• Earned Value Management (EVM)
– Project schedule & costing of the accelerator

• Project Progress Tracking (PPT)
– Project management of the experiments

• Engineering Data Management System (EDMS)
• Indico

– Event, Agenda, Conference Management
• CERN Document Storages (CDS)

– Long term archiving
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EVM in 60 secondsEVM in 60 seconds

Plan to build 10 
widgets in 12 months. 

Each widget costs 
10K, therefore total K, f
expected cost = 100K 

(over 12 months) 

PLANPLAN
Cost = 10 x 10K = 100K
Time = 12 months
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Time = 12 months



EVM in 60 secondsEVM in 60 seconds
6 months have 

passed.. What is 
your budget

Not bad. Work 
is progressing 

Excellent… half way 
thru and 1/3rd spent. your budget 

status?
p g g
well & I’ve 

spent 1/3rd of 
the money

p
I conclude we are on 
schedule and under 

budgetthe money.budget.

100 Budget

50
Spent
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EVM in 60 secondsEVM in 60 secondsHow many have 
widgets have been 

built?

3

An EVM expert

Remember: Joe planned to build 10 widgets in 1 year for 100K 
In Reality: Joe has built 3 widgets in 6 months at a cost of 36K
Question: How long will it take him to build 10 widgets
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Question: How long will it take him to build 10 widgets 
and at what cost? 

Answer : 120K in 20 months



The future?The future?
Ahead schedule

Under Cost

Project trackingProject tracking

Behind sched
Over Cost

Earned Value Earned Value 
ManagementManagement

CAD CAD 
managementmanagement

ManagementManagement
Integrated Approach?Integrated Approach?

Single solution vs Best in Class?Single solution vs Best in Class?

Off the Shelf vs InOff the Shelf vs In--house?house?
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EngineeringEngineering
Document Document 
ManagementManagement

Global Global 
CollaborationCollaboration



Integrated Project Support Study Integrated Project Support Study 
Group MandateGroup MandateGroup MandateGroup Mandate

From the Director GeneralFrom the Director General. Reviewing the offering on the eve of LHC . Reviewing the offering on the eve of LHC 
commissioning one can identify three major challenges:commissioning one can identify three major challenges:commissioning one can identify three major challenges:commissioning one can identify three major challenges:

1.1. How to integrate the tools to provide a uniform and How to integrate the tools to provide a uniform and integrated fullintegrated full--
product lifecycle solutionproduct lifecycle solutionproduct lifecycle solutionproduct lifecycle solution

2.2. How to evolve the functionality in certain areas to How to evolve the functionality in certain areas to address address 
weaknessesweaknesses identified with our experience in constructing the LHC identified with our experience in constructing the LHC 

d i t t i i d t b t tid i t t i i d t b t tiand integrate emerging industry best practices and integrate emerging industry best practices 

3.3. How to coherently package the offering not just for future projects in How to coherently package the offering not just for future projects in 
CERN but moreover in the context of providing aCERN but moreover in the context of providing a centre ofcentre ofCERN, but moreover in the context of providing a CERN, but moreover in the context of providing a centre of centre of 
excellence for worldwide collaboration in future HEP projectsexcellence for worldwide collaboration in future HEP projects..
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Study Group MembersStudy Group Members

Jurgen De JongheJurgen De Jonghe
Leader of Project Management Tools SectionLeader of Project Management Tools Section
Implementor of EVM & PPTImplementor of EVM & PPT

Tim SmithTim Smith
Leader of UDSLeader of UDS

Eric Van UytvinckEric Van Uytvinck
Leader of CADLeader of CAD

Christophe DelamareChristophe Delamare
Leader of EDMS SectionLeader of EDMS Section

10James PurvisJames Purvis
ITIT--AISAIS



Review CalendarReview Calendar
Meeting between DG JP Delahaye J Ferguson W Von Rüden : 3-Apr-2006DG requestDG requestMeeting between DG, JP Delahaye, J. Ferguson, W. Von Rüden : 3-Apr-2006
Meeting between W. Von Rüden & J. Purvis : 4-Apr-2006
Study group participants selected : 7-Apr-2006 
Initial meeting of Study Group (scope/mandate): 10-Apr-2006
Mandate of study group sent to DG : 13-Apr-2006
PPT/EVM A l i M ti f St d G 12 A 2006

DG requestDG request

CrossCross--functional teamfunctional team

CrossCross--departmentsdepartments

Management involvedManagement involved

PPT/EVM Analysis Meeting of Study Group : 12-Apr-2006
UGS teamcenter presentations/visit : 20-Apr-2006

16-May-2006
23-May-2006

Dassault presentation/visit : 10-May-2006
Discussions with SuppliersDiscussions with Suppliers

p y
17-May-2006

EDMS Analysis Meeting of Study Group : 21-Apr-2006
Revised mandate given to study group : 24-Apr-2006
CDS/Indico Analysis Meeting of Study Group : 25-Apr-2006
CAD Analysis Meeting of Study Group : 26-Apr-2006

Input & Advice from Domain ExpertsInput & Advice from Domain Experts
CAD Analysis Meeting of Study Group : 26 Apr 2006
PLM/multicad analysis meeting with UGS Teamcenter : 27-Apr-2006
Discussion with I. Neilson for Grid VOM solutions : 2-May-2006
Discussion with A. Pace for Certificates : 8-May-2006
Discussion with E.V.Bij for CAE : 9-May-2006
Vi it t DESY 18/19 M 2006CrossCross--laboratory International Collaborationlaboratory International CollaborationVisit to DESY : 18/19-May-2006
Status report to Wolfgang Von Reuden : 22-May-2006
Visit to UGS to test CATIA-TeamCenter integration : 23-May-2006
Methodology Discussion with R. Folch & A. Bertarelli of TS-MME: 24-May-2006
Conference Call with Dassault : 29-May-2006

CrossCross--laboratory International Collaborationlaboratory International Collaboration

E i I d t B t P tiE i I d t B t P ti

Learn from ExperienceLearn from Experience
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Final Costing Scenario Analysis : 29-May-2006
PLM Summit 26-28 June 2006
DG Decision 4th July 2006

Examine Industry Best PracticesExamine Industry Best Practices



PLM Summit (June 06)PLM Summit (June 06)
Dr MarcDr Marc HalpernHalpern GartnerGartner•• Dr. Marc Dr. Marc HalpernHalpern, Gartner, Gartner
–– Worked with CERN in pastWorked with CERN in past

•• Dr. John Stark, PLM GuruDr. John Stark, PLM Guru
–– Did his PhD at CERN!Did his PhD at CERN!

•• Discussions with : GM, Lockheed Martin, Honeywell, Discussions with : GM, Lockheed Martin, Honeywell, 
UGS, Oracle, SAP, Red Bull, UGS, Oracle, SAP, Red Bull, MeynMeyn Food, VW, A380Food, VW, A380

•• Emerging combinations : CATA v5 CAD winner, Emerging combinations : CATA v5 CAD winner, 
TeamCenterTeamCenter is PLM/PDM leaderis PLM/PDM leader

•• CATIA & UGS not uncommon (CATIA & UGS not uncommon (e.ge.g BMW)BMW)
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SWOTSWOT
StrengthsStrengthsStrengthsStrengths WeaknessesWeaknessesWeaknessesWeaknessesStrengthsStrengths
•• Leading edge toolsetLeading edge toolset
•• Knowledge & ExperienceKnowledge & Experience
•• Choice of CATIAChoice of CATIA

StrengthsStrengths
•• Leading edge toolsetLeading edge toolset
•• Knowledge & ExperienceKnowledge & Experience
•• Choice of CATIAChoice of CATIA

WeaknessesWeaknesses
•• No integrationNo integration
•• PDM is 2DPDM is 2D--centric (not 3D)centric (not 3D)
•• Missing item notion in design stageMissing item notion in design stage

WeaknessesWeaknesses
•• No integrationNo integration
•• PDM is 2DPDM is 2D--centric (not 3D)centric (not 3D)
•• Missing item notion in design stageMissing item notion in design stage•• Choice of CATIAChoice of CATIA

•• CERN’s Web experienceCERN’s Web experience
•• Choice of CATIAChoice of CATIA
•• CERN’s Web experienceCERN’s Web experience

•• Missing item notion in design stageMissing item notion in design stage
•• Some design errors detected too lateSome design errors detected too late
•• CERN EDMS vs TeamCenter gapCERN EDMS vs TeamCenter gap
•• Early adoption of webEarly adoption of web

•• Missing item notion in design stageMissing item notion in design stage
•• Some design errors detected too lateSome design errors detected too late
•• CERN EDMS vs TeamCenter gapCERN EDMS vs TeamCenter gap
•• Early adoption of webEarly adoption of webEarly adoption of webEarly adoption of webEarly adoption of webEarly adoption of web

OpportunitiesOpportunitiesOpportunitiesOpportunities ThreatsThreatsThreatsThreatsOpportunitiesOpportunities
•• Move to CATIAMove to CATIA

•• Culture change?Culture change?
•• Change to 3D/item?Change to 3D/item?

OpportunitiesOpportunities
•• Move to CATIAMove to CATIA

•• Culture change?Culture change?
•• Change to 3D/item?Change to 3D/item?

ThreatsThreats
•• Do as beforeDo as before
•• Lose future projects to Labs with Lose future projects to Labs with 

more modern toolsmore modern tools

ThreatsThreats
•• Do as beforeDo as before
•• Lose future projects to Labs with Lose future projects to Labs with 

more modern toolsmore modern toolsgg
•• Introduce new PLM?Introduce new PLM?

•• Become centre of excellenceBecome centre of excellence
•• Future international supportFuture international support

I t t d t l t?I t t d t l t?

gg
•• Introduce new PLM?Introduce new PLM?

•• Become centre of excellenceBecome centre of excellence
•• Future international supportFuture international support

I t t d t l t?I t t d t l t?

more modern toolsmore modern tools
•• For future CERN, errors detected tooFor future CERN, errors detected too

late, too high cost?late, too high cost?
•• Investment (lack of)Investment (lack of)

more modern toolsmore modern tools
•• For future CERN, errors detected tooFor future CERN, errors detected too

late, too high cost?late, too high cost?
•• Investment (lack of)Investment (lack of)
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•• Integrated toolset?Integrated toolset?
•• CLIC/ILC & DG’s interestCLIC/ILC & DG’s interest
•• Integrated toolset?Integrated toolset?
•• CLIC/ILC & DG’s interestCLIC/ILC & DG’s interest

( )( )( )( )



PLM Challenges todayPLM Challenges today
M f CERN CAD d i d iM f CERN CAD d i d i dd ii–– Management of CERN CAD designs today is Management of CERN CAD designs today is documentdocument--centriccentric
as opposed to being as opposed to being itemitem--centriccentric

–– Current CAD data management system Current CAD data management system lacks support for fully lacks support for fully g yg y pp ypp y
interoperable multiinteroperable multi--CAD configuration managementCAD configuration management

–– At best managing CAD drawings, but At best managing CAD drawings, but unable to manage unable to manage 
interdependenciesinterdependencies and versioning between variousand versioning between variousinterdependenciesinterdependencies and versioning between various and versioning between various 
componentscomponents

–– Item concept Item concept misses link to original designmisses link to original design datadata

GoalGoal
Introduce full product lifecycle management, CAD Introduce full product lifecycle management, CAD 
interoperability and configuration managementinteroperability and configuration management
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Issue OverviewIssue Overview
Maintenance : Can I 
trace defects to the 
original design?

Coherency: Can I guarantee the design 
of dependent components won’t evolve?

DesignIdea Plan Build Install Operate

Casual 3DCasual 3D
“gaseous phase”“gaseous phase”

2D2D

Assembly : Can I 
guarantee all the parts 
of an assembly will fit 
together?

workflow

2D

Traceability : Can I 
trace the prototype to 
the design?

15



ObservationsObservations
• Fermilab & CERN

– Deliverable at design stage are 2D plansg g p
– Approval workflow based on 2D view

Problems missed found at later & more– Problems missed, found at later & more 
expensive build phase

16



FutureFuture
Defects traced to 
earliest possible stage

DesignIdea Plan Build Install Operate

3D visualisation of 
Casual 3DCasual 3D

“gaseous phase”“gaseous phase”
2D3D

model

assembly in workflow 
provides for rapid & 
early error detection

workflow

All Items/ Assembly 
declared even in 
prototype phase

2D plans

Assembly
Impact analysis

Invalidates assemblies 
if dependent 
components altered

17

2D plans
(where necessary)

components altered



Integrated Solution ArchitectureIntegrated Solution Architecture
CDS Indico PPT PLM CATIA

E i i
ProjectMeetings/

Other 
CAD…

Engineering 
Documents

Articles/PBS

j
Planning

Data
Documents Meetings/

Conferences

WBS

CAD
(JT

Neutral format)

CAD
(Original format)

CAE…
Shared Data Layer

E
R
P

CAE…

Org Users GroupsWBS Articles
P

Equipment

Requirement to “futureRequirement to “future proof” existing investmentsproof” existing investments
18

Requirement to futureRequirement to future--proof  existing investments…proof  existing investments…



ILC observationsILC observations
• Design already quite advanced

– Major players DESY & Fermi using IDEASj p y g
– DESY ILC Teamcenter operational

CERN• CERN
– 1 year before operational
– (DESY 1 yr + half year * 2.5 UGS consulting, 

Fermi 2 years still not oper and they have x-y p y
UGS recruits!)
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CERN PLM visionCERN PLM vision
CATI
A

I-
DEA
S

View
er

approv
al

Rich
Client

Rich
Client

Thin
Client

Thin
ClientClient

Internet

Client ClientClient

Internet

PLM

CDS & Indico

Project planning via PPT Documents 
via CDS

20
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DATA

PPT



2008 UPDATE2008 UPDATE
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Migration to CATIAMigration to CATIA
• CATIA is a modern parametric 3D CAD system widely used in industry• CATIA is a modern parametric 3D CAD system widely used in industry.
• It is a all-in-one multidisciplinary CAD tool with dedicated modules for many 

specific trades; (Mechanical design, cabling, FEA, machining, ergonomics, 
etc) )

October 08 22EDMS: 909402 



CATIA and SmarteamCATIA and Smarteam
CATIA is like all modern 3D CAD systems generating a large• CATIA is, like all modern 3D-CAD systems, generating a large 
amount of files with many references between them.

• Today therefore all 3D-CAD systems are used together with a 
d t t t l t h l k i t k f th li kdata management tool to help keeping track of these links.

• The tool used for CATIA data management is Smarteam, 
which also is a product from Dassault systems ensuring a 
ti ht i t ti b t th t t ltight integration between the two tools. 

CATIACATIA SmarteamSmarteam



An itemAn item--centric approach  centric approach  
• CATIA/Smarteam provides a simplified data management approach• CATIA/Smarteam provides a simplified data management approach 

where all information about a part or assembly is linked to an Item.
• This Item-centric approach makes it easier to find information, it 

allows grouping of information that belongs together and it canallows grouping of information that belongs together and it can 
improve the workflow of approving designs.

3D 3D CNCCNCItemItem
ModelModel

FEAFEA

2D2D
SpecificationsSpecifications



An itemAn item--centric approach  centric approach  
• The Item will become the carrier of information and point of• The Item will become the carrier of information and point of 

navigation throughout all the different project phases and different 
information systems used at CERN (CATIA/Smarteam, EDMS, MTF, 
D7i, EDH, Stores Catalogue, etc)., , g , )

ItemItem

DrawingsDrawings
3D Models3D Models

Manuf. Manuf. 
proceduresprocedures

Installation Installation 
proceduresprocedures

Material Material 
compositioncomposition

Maintenance Maintenance 
proceduresprocedures

SpecificationsSpecifications
FEAFEA
CNCCNC
StandardStandard

Test Test 
proceduresprocedures

Equipment Equipment 
classificationclassification

Installation Installation 
drawingsdrawings

Safety Safety 
proceduresprocedures

Recycling Recycling 
proceduresprocedures

Safety Safety 
proceduresprocedures

Spare part Spare part 
documentation documentation 
& interchange& interchange--
ability infoability info

Design Manufacturing Installation Maintenance Dismantling

Standard Standard 
partsparts

classification classification proceduresprocedures proceduresproceduresability info.ability info.



CATIA/Smarteam timelineCATIA/Smarteam timeline
CATIA / 

Smarteam & Full 
EDMS integrationEDMS integration 

CATIA / 
Smarteam 
V i 2 0Version 2.0

CATIA / 
Smarteam 
Version 1.0

CATIA with 
files on DFSfiles on DFS

July 2008July 2008 Jan 2009Jan 2009 Apr 2009Apr 2009yy pp



CATIA/Smarteam timelineCATIA/Smarteam timeline
CATIA 

/Smarteam & Full 
EDMS integration

CATIA/Smarteam with full EDMS integration:CATIA/Smarteam with full EDMS integration:

--A complete deployment of ItemA complete deployment of Item--centric centric 
functionality in CATIA/Smarteam with a full functionality in CATIA/Smarteam with a full EDMS integration 

CATIA with 
Smarteam 
V i 2 0

yy
EDMS integration.EDMS integration.
--Item lifecycles and Item based approval.Item lifecycles and Item based approval.
--Information internally approved by the Information internally approved by the 

Version 2.0

CATIA with 
Smarteam 

design office in CAD/Smarteam design office in CAD/Smarteam 
information gets published in EDMS/CDD.information gets published in EDMS/CDD.
--Feedback from EDMS/CDD to Feedback from EDMS/CDD to 

Version 1.0

CATIA with 
files on DFS

CATIA/Smarteam in case of ECRs or other CATIA/Smarteam in case of ECRs or other 
problems occurring in the following problems occurring in the following 
phases. phases. 

files on DFS

July 2008July 2008 Jan 2009Jan 2009 Apr 2009Apr 2009July 2008July 2008 Jan 2009Jan 2009 Apr 2009Apr 2009



CATIA/Smarteam & the CERN EDMSCATIA/Smarteam & the CERN EDMS

* Agile PLM was formerly called Axalant* Agile PLM was formerly called Axalant Agile PLM was formerly called Axalant Agile PLM was formerly called Axalant
* Infor EAM was formally called Datastream7i * Infor EAM was formally called Datastream7i 



ConclusionConclusion
Q litQ litQualityQuality

Pick Any two?Pick Any two? Manage all Three!Manage all Three!

Management Management 
TriangleTriangleTriangleTriangle

CostCost TimeTime

Poor project management can increase costs more rapidly than any other factor.Poor project management can increase costs more rapidly than any other factor.
Barry BoehmBarry Boehm-- Barry BoehmBarry Boehm



Closing ThoughtsClosing Thoughts

“If d 't k h i“If you don't know where you are going, 
any road will get you there.”

Lewis Carroll, Alice in Wonderland
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