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Context
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Context

ntext
@ A Phd thesis entitled: Resolution methods for multi-skill project
scheduling problems [2010-2013]

@ Collaboration between Néréide and Scheduling team (OC team) of the
Computer science Laboratory of University of Tours (Polytechnic school
of Tours)




Context

Involved parties

@ Néréide: An ERP integrator, especially Apache Open for Business
solutions.

@ OC team: specialized in scheduling problems and decision aid problems.
It is attached to CNRS 2 (ERL CNRS 6305)

Figure: Practitioner cooperate with academician around OFBiz

?National center for scientific research(http://www.cnrs.fr/)
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Context

Objective
@ Define one or more project scheduling model, taking into account
resource availabilities and skills

@ Propose good scheduling methods for these models

@ Integrate these models as will as proposed solutions into OFBiz as
J add-ons




Context

Results

ca.demic results
@ 3 national conferences (ROADEF'2010, ROADEF’'2011, ROADEF’2012)

@ 3 international conferences (IESM'2011, OR'2011, PMS'2012)
@ a scientific paper is going to be submitted in an international journal
before the end of this year
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Context

Results

Practical results
@ Integration of Drools into OFBiz through an add-on
@ User defined rules for tasks priorities
@ Two project scheduling models are studied
°

Add-ons integrating the first model are developed and can be used for
demonstration on OFBiz

©

Project generator for both models is implemented, to generate a project
demo data automatically

©

Developed models work with any time periodicity (hourly, daily, etc,.)

All developmen®are J@essible with GPL license -
velopmen®@ar ible wi icen 1o 72, e ] |
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Introduction

Introduction
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Introduction

More task characteristics ...

A task can have a release date, a due date or a deadline

‘O The resource requirement can be expressed in terms of skills

\ cost can be associated to a task directly or deduced from its duration
Jor assigned resources
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Introduction

Resources main characteristics

e main type of resources can be distinguished:
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Introduction

Project scheduling objectives
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Introduction

Project scheduling objectives

Two or more Qj 25 can be considered simultaneously
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Introduction

Classical approach

Identify tasks
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Introduction

Some questions

@Y How to allocate resources if many possibilities exist ?
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Applications
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Applications

Project scheduling applications
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Applications Multi-Skill project sche

Example of resource constrained scheduling

Example
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Applications

Example of resource constrained scheduling
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Applications

What change when skills are considered

\3sk has no dedicated resources

ke than one assignment is possible for a task
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Multi-Skill project scheduling models

project scheduling models

I

o polykechnique
& i
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Multi-Skill project scheduling models

Model | : Preemption and synchronization

Example

[4,0,1] [2,3,0]

[0,2,0] Person analysis web DB Unvailability
Py 1 1 1 [4.5
[0.3, 1] A ———— 4 Py Lo 1 i
Py 1 1 0 &

. Skills synchronization

«  Preemption for certain tasks

«  One person per skill during

task execution

Py Az e S
P> app | ABD o A3 Ana
Py Ay Andyse Aq web
T T T T T
0
| 5 10 Time

oukH ron
1Néréide company 3 bis, Les Isles 37270 VERETZ 2Laboratoire d'Informatique Université Frangois Rabelais Tours P

Project management and scheduling under OFBiz 18/ 30



Multi-Skill project scheduling models

Model Il : One skill per task, release and due dates,

preemption only by unavailability

Example
(0,2,2,1)
Persons| Skilll| Skill2 unavailability
P1 1 - [0,1] U[6,7)
(7,8,0,-) P2 1 3 | [48]
©432) . (r,d,p,comp)
Persons
B Unavailability

Tours P




Multi-Skill project scheduling models

Resolution methods

xact methods
o Brute-force search
Linear programming
etc.
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Implementation
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Implementation

Process

roject selection : first estimation of time and cost can be done using

{ the project is contracted and has to be released

9 a project team is selected
task requests per skill is estimated in hours, day, half a day or other time
unit measure

sach staff member has an access tohis planning
Pis R

«folysechnigue Ll
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Implementation

Heuristic algorithm

end while¥
end while QP, 'wvﬂ'v'::mm.Ll
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Implementation

Demo data generator

PSPLIB instances(http://129.187.106.231/psplib/)
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Implementation

Demo data generator

@ 7?7 @ I

&
=
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Implementation

Demo data generator

ased on PSPLIB instances(http://129.187.106.231/psplib/)

configurable interface to manage the different project parameters
number of skills, number of persons, etc.)

Number of persons 2 ] Horizon du projet ]
Number of skills [2 -] Périodicite |Hourly — |~]
% of preemtion 0% [~ Début de numérotation des projets

] skill/Person(3) [25% [~ préfix des Ids du projet [MsPR)

| f— -

| skilliTask(%) [ro= 4] suffixe des Ids du projet [MSPRQ]

! Avg Avail 5% [+] date début 29 oct, 201[@3]
| 22 = 1=
| Assig Rate Avg ‘10% ‘vl

| ] Generation des instances pour MRMTPSP

output file/dir [ | choose
Valider e, Ll
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Implementation

Quality measure

&
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Implementation

Quality measure

Can we know whether the solution was good ?
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Implementation

Quality measure

Can we know whether the solution was good 7

@ compare it, with the best known method if exists

@ developing good lower bounds (in case of minimization) and then

compare with them

P
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Implementation

Process in case of disruption

disruption may be due to task request underestimation, new tasks
at was not consider at the beginning, worker unexpected absence

@ Other afproa
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Implementation

Our approach
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Implementation

Our approach

eschedule the remaining tasks but ...
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Implementation

Our approach
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Conclusion

W) Conclusion
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Conclusion

Somme conclusions

Conclusion
@ Two models of project scheduling considering skilled-resources are

studied
@ Resolution methods are proposed and implemented

@ Add-ons, integrating algorithmic solutions to OFBiz

P
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Conclusion

Somme conclusions

Conclusion

@ Two models of project scheduling considering skilled-resources are
studied

@ Resolution methods are proposed and implemented
@ Add-ons, integrating algorithmic solutions to OFBiz

Ongoing works

@ Integrating all methods into OFBiz as add-ons

@ Add a multi-skill project scheduling module in the ofbiz-extra

| 4
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Thank you !

Questions ?
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