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PRAM in the Sixties 

2015-03-06 Pierre Bonnal - Design Society @ CERN 4 



2015-03-06 Pierre Bonnal - Design Society @ CERN 5 

PRAM in the Sixties 

CERN PS 56-59  

CPM in 1959 

PERT in 1959 

PDM in 1960-68 

PRAM in 1966 

RCPS in mid-60s 

CERN ISR 67-71 
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PRAM in the Sixties 



Web-based tools in the Nineties 
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Web-based tools of the Nineties 



Project Control 2.0 in the years 2000s 

(EVM  LSM  RSM) 
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Project Control 2.0 

Large Hadron Collider 1995-2008 

Multi-billion-CHF project  very large scale 
Many contributors, several sources of funding 

Highly technological project  several challenges 
Sufficient room for creativity and innovation 

Performance-driven project  it must work! 
Even if it takes more time and more resources 

Highly distributed project  really worldwide! 

Public-funded project  public auditors 
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Project Control 2.0 (cont’d) 

In 1994  “Must Win” project, under-funded  

and under-resourced! 

All CERN’s departments involved in some ways 

LHC Project Leader appointed as a director 

Budgeting and cost control  Project Administrator 

Planning and scheduling  Technical Co-ordinator 

No link between the cost control system and  

the scheduling system! 
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Project Control 2.0 (cont’d) 

Technical Co-ord.  “the project is behind schedule” 

Project Admin.  “the project is under-running” 

The LHC Project Management Team was not  

in capacity to demonstrate that EAC < TAB 

Member States asked CERN Management to set up 

an appropriate Project Control System 
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Project Control 2.0 (cont’d) 

Multi-level planning and scheduling 
3 levels  master, co-ordination and detailed 

Earned Value Management-based 

Interfaced to accounting system  Actual Costs 

Interfaced to contract management system 

Interfaced to human resource management system 

In-kind contributions 

Collaborative and web-based  obvious! 

Lean  planning + reporting by Project Engineers 
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Project Control 2.0 (cont’d) 

But how to get rid of the 90%-syndrome?  

 

Activity 
completed? 

Progress still 95%! 

Activity 
completed? 

Progress 90%! 

An activity of the project 

Activity 
not started 
Progress 0% 

Activity 
half-way 

Progress 50% 

Activity 
almost done 
Progress 90% 

Deliverable-oriented PM System 
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Project Control 2.0 (cont’d) 

Transparency of the physical progress reporting 
A “10 magnets out of 20” physical progress statement 

is more informative than a “50% complete” statement! 

Payment milestones of result-oriented contracts 

refer to effective deliveries 
Finish dates of contract activities are always known! 

Finally, a trend in project management practices  
(ref. Patrick A. Howard. Deliverable-oriented project 

management. ProjectWorld’98 Proceedings, 1998) 
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Project Control 2.0 (cont’d) 
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Project Control 2.0 (cont’d) 

4 types of activities 



LHC Project EVMS  |  Weak points 

Introduced while AC = CHF 1 billion!! 

Granularity between contract breakdown structure, 

co-ordination schedule, codes of accounts… 

Too many activities  12’000+ activities 

Varying granularity of activities: 

  from a few kCHF to several MCHF 

  from a few weeks to several months 

Project Engineers planned too optimistically 

Weak integration with schedule networks 
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LHC Project EVMS  |  Lessons learned 

Number of planned activities < 500 

Work Package vs. Planned Package features 

Constrain the size of the activities so that: 

80% of the activities in range 0.2% – 2% BAC 

Duration < 10% project duration and 3 months 

No. of level-of-effort activities in range 1 – 1% 

Unambiguous responsibility  only one per activity 

Systematics in breaking down to ease taking over 
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LHC Project EVMS  |  Strong points 

Deliverable-orientation  collaborative framework 

Strong Project Leader support  essential! 

Microsoft® Excel® sheets to interact with DBs 

Strongly integrated with corporate databases 

Planned (baseline) vs. expected (trend) figures 

“AC = EV rule” for in-kind contributions 

One repository of activities for all groups 
(eliminate overlap, detect holes…) 

Contributed to cost consciousness at all levels 

Regain confidence of CERN’s Member States 

 



Improvements 

Embed a resource-constrained critical path 

scheduling engine 
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Improvements (cont’d) 

Embed a resource-constrained critical path 

scheduling engine 

Embed repetitive & linear scheduling methods 

functionalities 

 



Improvements (cont’d) 

Embed a resource-constrained critical path 

scheduling engine 

Embed repetitive & linear scheduling methods 

functionalities 

Manage better the Project Management Reserve 

in synchronization with change records 

Consider a Planning & Scheduling 2.0 approach 
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                    in the Years 2010s 
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GSI FAIR (Germany) 

CERN (Switzerland) 

TUT (Finland) 

UPM (Spain) 

KIT (Germany) 

Sensetrix (Finland) 

bgator (Finland) 

Oxford Technology (UK) 

 

The research leading to this framework has received 
funding from the European Commission under the FP7 

ITN project PURESAFE, grant agreement no. 264336. 

A&M ParisTech (France) 

U. de Savoie (France) 

= 15 early-stage researchers 

ESS (Sweden) 

ECP (France) 

LASS (France) 
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The need: 

A systems engineering (SE)  
framework suited to scientific facilities  
and systems that are subject  
to ionizing radiations 

The preferred solution: 

Participative-based 
every project/systems engineer  
contributes actively to managerial tasks  

Lean thinking-based 
enhance outcome value  
while limiting waste 

Open source-based 
creative common license 

2015-03-06 



Editorial Content 

Guidelines, Standards, 

Specifications, SW, etc. 

Improvement of  

the editorial content 
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cern.ch/openSE Not yet openSE.org 
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Lifecycle 

A common understanding of a facility or system lifecycle  



Processes 

A common understanding of key processes 

• Systems Engineering processes: 
gathering needs and defining requirements, 

systems architecting and modelling, verifying & validating, 

managing product risks, managing configuration & quality 

• Project Management processes: 
scoping, planning and scheduling, costing,  

managing project risks, supplying components 

• Design and Engineering processes: 

DfS, DfE, DfMA, DfP, DfC, DfO, DfR, DfA, DfM, DfT/DfRH* 
* Design for Telerobotics / Design for Remote Handling 
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Roles 

A common understanding of roles and responsibilities 
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Results 

A common understanding of the expected results 

• The systems or the facility indeed 

• The means for “ORAMS’ing” them 

• Information, documentation 
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Will Project Planning &  

Scheduling 2.0 (PDM 2.0) be next? 
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Planning & Scheduling 2.0 

Mathieu Baudin’s PhD thesis (A&M ParisTech) 

Algorithms developed and prototype working 

Algorithms tested at GSI FAIR Darmstadt  

Will they be embedded in IMPACT? 

Will they be embedded in commercial packages? 
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CERN has always been  
on the cutting edge in matter 
of particle physics 

CERN has always been 
on the cutting edge in matter 
of technologies 

CERN has also always been  
on the cutting edge in matter 
of project management 
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Thanks. 


