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EN G I N EST Simpler « Smarter  Swifter

m Foundation: June 2000, Spin-off from INRIA

= Profile: Planning and Scheduling Specialist
m Founders: 3 PhD brothers

m Offices: Nancy and Beijing

m Technology: NCL (Natural Constraint Language)

= Products: POEM®, PlanSuite™, POEM APS

m Market: Management & Optimization

m Strategy: A Product, Simpler and Smarter




Optimization & Logic Programming Simpler + Smarter + Swifter

» Mathematical Description Language
* Modeling and Solving

Til e [150.0,240.0], Tol € [250.0,490.0], Ti2 e [150.0, 190.0],
To2 e [210.0,340.0], FE1 € [2.941,10.0], FE2 e [3.158, 10.0],

Fil = 0.0, Fi2 = 0.0, FB12 = 0.0, FB21 = 0.0, Fol = 0.0, Fo2 = 0.0,

T11=500.0-Tol,  T12=250.0- Til, T21=350.0-To2,  T22=200.0-Ti2,
Fil + Fi2 =10.0, Fo2+FB12=FE2, Fol +FB21=FEl, Fil + FB12=FEl,
Fi2 + FB21 = FE2,

FE2 X (To2 - Ti2) = 600.0, FE1 X (Tol - Til) = 1000.0,
150.0 X Fil + To2 X FB12 -Til X FE1 = 0.0, 150.0 X Fi2 + Tel X FB21 -Ti2 X FE2 = 0.0,

1300 X exp(0.6 X log(20000 X 6/ (4 X ~/T11 x T12 + (T11+T12)))) +
1300 X exp(0.6 X log(12000 X 6/ (4 X /T21 x T22 + (T21+T22)))).




View & Interaction Simpler « Smarter « Swifter
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State Of The Art Simpler « Smarter  Swifter

Linear Programming (Canonical Form)

Efficient

maximize c!

X
subject to Ax
and =

Numeric

b

Linear Model

0

Not The Only Choice

Programming in First-Order Logic
Example: Crew Scheduling

Quantifier Logic
Pairing  PAIRING,

U

Set Programming
i € Pairing Le gP airingi = LEG, Logical Function
Object Oriented
Can Be The Best

min .

i€ pairing COStPAITING;




Strategy Simpler « Smarter  Swifter

Resource Optimization

capacity ; resources %requirement

y A A A y

personnel transport manufacturing time funds

A A y Y y
personnel vehicle task minimize minimize
lannin routin schedulin delay/makespan cost

y P

modeling

A \ 4 \ 4 A A

distinctness sum / cumulation set covering sorting / sequencing routing

with many variants




PUbI ications Simpler « Smarter « Swifter

Books

* J. Zhou: The NCL Natural Constraint Language. a—
Springer, ISBN 978-3-642-23844-4 (2012). L

* J. Zhou: The NCL Natural Constraint Language.
Science Press Beijing, ISBN 978-7-03-031784-1 (2012).

« SR (HARARIESD .
Rl H ok, ISBN 978-7-03-024973-9 (2009).

Journal Papers H 2 i

The 5L "yl UsrnErsied | angnsgs

* J. Zhou: Introduction to the constraint language NCL.
Journal of Logic Programming. 45 (1-3): 71-103 (2000).

* J. Zhou: A Permutation-Based Approach for Solving the
Job-Shop Problem. Constraints 2(2): 185-213 (1997).




The POEM Platform Simpler « Smarter  Swifter

POER — [ProductionScheduling.n]
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Simpler « Smarter « Swifter

Applications

m [ ogistics

m Manufacturing

m Airline Companies
® Human Resources

m High-Speed Trains...

Licensing

m Application license: for end-users and software mtegrators
m Development license: for software developers

m Academic license: for universities and institutes
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Vehicle Routing (Benchmarking
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POEM APS: Production Scheduling
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Production Scheduling: Electronics
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Aircraft Schedulmg Flights & Maintenances Simpler + Smarter + Swifter

MEE 3

T

Qé@@@é@[ﬂ][’pﬂé@@ﬁ@é@é@

AR BT &
AEZTE S

Bz 2011:06:04 (228) 2011:06:-05(22/) 2011:06:06 (238) 2011:-06-07 (238)

K i] ﬁﬁ‘ 1 1
12:00 16:00 20:00 ©00:00 ©04:-00 ©B:00 12:00 16:00 20:00 O00:00 ©04:00 O©0B:00 12:00 16:00 20:00 O0QO0:00 ©04:00 OB:00 12:00 16:00 20:00 00:00 ©04:00 O0B:00 12:00 1
T T Y ' 1l T T T T o S | T S T | T T Y

e B | =

| |60 gE [0 v |dba Bk | & | & [Bla|& |0 | =

00 00EHE

2e0] et 1] [o2 zeasf s 2e0] o 29011, o2 15027 | [ea 237 Joa zeffee [ca 2502 /7me] Jex 2e0f e 2] [ 2e2slee 200 ca 2501 (A [ca ool 2] [t 2eas]] ca 2e0] 2 1502 /7] [ea 2e0fes 2

| mlﬁﬂiﬁlﬁﬂlmlm Bl == By (o 2l W e | EIIEE FERE f

INEEEEE EiE=] E=4 4 EEIEEEANEE EENEE o5 e i
SABS Er A

] E Y EY ST A S R R CA R EH 1 = E s R

i3 [+]
= ik i ) 2011|:06:28(2|sﬂ) i 2011|:07:01(:§SH) i 3011I:07:04('.i'?ﬁ) | 2ouorzor ('.;TH) i zo11|:07:10(3|1'm) ) 3011‘:07:15(2':%) ) 2011‘:0?:16“'!8H) ) 2011|:0?:13(:f3H) ) r7|
b 12-00 07-00 02-00 21-00 16-00 11-D0 DG-D0 D1-00 20-00 15-00 10-00 05-00 00-00 19-00 14-00 09-00 D4-00 23-00 18-00 13-00 08-00 03-00 22-00 17-00 12-00 07-00 D2-00 21-00 16-00 11-00 06-00 01-| ||
L DD I RO OO RO DD DI ORI R R R R R R
744 T4H4HHE
747 T4THHRE
[«]
I<][+] [+] L
1 N
o N 12-00 07-00 02-00 21-00 1E-00 11-00 D6-00 D1-00 20-00 15-00 10-00 05-00 00-00 19-00 14-00 09-00 04-00 23-00 18-00 13-00 02-00 03-00 23-00 17-00 12-00 07-00 02-00 21-00 16-00 11-00 DE-00 O1-[ | e
|0 gt s JE 5 - v
alln]
AMECO_JP AMECO-JP G:42:00 HEET
H380_1 H3B0-1 [z ] N [ [C1za |
0 b2l ecchd2 OVR
w0 |H3so- i T | B
KD e [[am [ama | TR Ca ]
=g
B |wmE - 7 28 23 30 00 02 03 o4 05 06 07 08 09 0 1 12 13 4 15 16 1 18 19 20 21 7
12-00 O7-00 02-00 21-00 16-00 11-00 06-00 01-00 20-00 15-00 10-00 05-00 00-00 19-00 14-00 03-00 04-00 23-00 18-00 13-00 02-00 03-00 22-00 17-00 12-00 O7-00 02-00 21-00 16-00 11-00 06-00 l}:l:iy
T T T T T T T T T T T T T e T T T T T T T T T T T T T iy
H380_1 |H380-1 =0
AIR CHINA
Pl AL
z0 v I 1A
HSB0_1M |H380-1M
10
a1 141 ull [ | e |

11.07. 2011 14:06:00 2o

P [ADE (1) 430 bE ecchdz OVR V.



Personnel Planning: Call Center
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Planning of March 2007
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YuecCeohniolen)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Jean leohniolen)
GLLE] [ [ O] [ GEEEEE] [] ] [
Biphane teohnlolen)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ceorge teohnlolen)
3 3 1 1 3 3 3 3 1 1 3 3 3 3 1 1 3 3 3
Faul (leohniolen)
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Ciaude (rohniolen)
3 3 3 3 3 3 3 3 3 3 3 3 J 3 3 3
Canlel teohnlolen)
3 3 2 2 3 3 3 3 2 2 3 3 3 3
Cllle s feohniolen)
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Frederio Ceohnlolen)
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Perre (eohnlolen)
2 2 2 2 2 2 2 2 2 2 2 2 2
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