MISTA 2009

Proceedings of the

4™ Multidisciplinary International Conference on
Scheduling: Theory and Applications

10" — 12™ August 2009
Dublin, Ireland

Edited by

Jacek Blazewicz, Poznan University of Technology, Poland
Maciej Drozdowski, Poznan University of Technology, Poland
Graham Kendall, University of Nottingham, UK

Barry McCollum, Queens University Belfast, UK

Published by University of Nottingham, UK
ISSN 2305-249X

ISBN-10: 0-9545821-6-0

ISBN-13: 978-0-9545821-6-6



Table of Contents

Plenary Papers

Atkin J.A.D., Burke E.K. and Greenwood J.S. A Comparison of Two Methods for Reducing

Take-Off Delay at London Heathrow AIrPOrt..........cooiveeiiiieeiiiee e 12
Dror M. and Steiner G. *Strong’-*Weak’ Precedence in Scheduling: Extended Order

g o] [ToF L1 oo LTRSS 28
Kwan R.S.K. Case Studies of Successful Train Crew Scheduling .........cccocevviiiiiniiinnnnne, 43
Papers
Serafini P. On some Combinatorial Properties of PESP ..o 59
Kvaratskhelia A. and Lazarev A. Polynomial Algorithm for 1 | rj,p; = p, pmnt | 2 wic;

SCheduling ProbIem..........oooiii e 68
Bini E. Modeling Preemptive EDF and FP by Integer Variables...........ccccccoiiiiiiiiinn. 77
Kergosien Y., Lenté C. and Billaut J-C. Home Health Care Problem: An Extended Multiple

Traveling Salesman Problem ... 85
XuY.and QuR. A GRASP Approach for the Delay-Constrained Multicast Routing

e 0] o] [T BRI 93
Monch L. and Almeder C. Ant Colony Optimization Approaches for Scheduling Jobs with

Incompatible Families on Parallel Batch Machines............cccoceiiieniiiiiiiicee e, 105
Guedes A.C.B. and Ribeiro C.C. A Heuristic for Minimizing Weighted Carry-Over Effects in

Round RODIN TOUMM@MENTS ........viiiiiiieiiiiee et e e neee s 115
Alsheddy A. and Tsang E. Empowerment-based Workforce Scheduling Problem................ 130
Gunawan A. and Lau H.C. Master Physician Scheduling Problem ...........ccccccoiiiiiinnnn. 145
Al-Betar M.A. and Khader A.T. A Hybrid Harmony Search for University Course

L0002 1] 1T oo PRI 157

Jat S.N. and Yang S. A Guided Search Genetic Algorithm for the University Course
Timetabling Problem ... 180

Madnch L., Fowler J.W., Dauzere-Péres S., Mason S.J. and Rose O. Scheduling
Semiconductor Manufacturing Operations: Problems, Solution Techniques, and Future
CRAIENGES. ...ttt e et e e st e e e be e e e bee e nes 192

Osman I.H., Belouadah H., Fleszar K. and Saffar M. Hybrid of the Weighted Minimum Slack
and Shortest Processing Time Dispatching Rules for the Total Weighted Tardiness Single
Machine Scheduling Problem with Availability Constraints............cccccooeiiiiniieniinnn, 202



Tanaka S. and Sato S. An Exact Algorithm for the Precedence-Constrained Single-Machine
SCheduling ProbIem..........ooiiii e 216

Ourari S., Briand C. and Bouzouia B. Minimizing the Number of Tardy Jobs in Single
Machine Scheduling USING MIP ........oooiiii e 227

Hanzélek Z. and Sticha P. Time Symmetry of Project Scheduling with Time Windows and
TAKE-GIVE RESOUITES ....vvieeiiieeeiiie e eitee et ettt e ettt e e st e e snbe e e snb e e snse e e e bt e e e nneeenes 239

Benabid A. and Hanen C. Decomposed Software Pipelining for Cyclic Unitary RCPSP with
PreCedenCe DRIAYS ........oiiiiiiiiiiie et 254

Sterna M. and Juraszek J. Scheduling Policy for On-Line Translation Service.................... 266

Guitouni A. and Masri H. A Nonlinear Mixed Integer Program for Search Path Planning
ProbIEM (SPPP) ... 277

Hazir O., Kedad-Sidhoum S. and Chrétienne P. Batching and Scheduling with Tardiness
PENAITIES. ...t aa e 291

Shabtay D. and Steiner G. Bicriteria Models to Minimize the Total Weighted Number of
Tardy Jobs with Convex Controllable Processing Times and Common Due Date
ASSTONIMEINT L.ttt e ettt ettt e e ssb e e asb e e e sbe e e esbe e e enbe e e enbeeeanbbeeanbeeeenneeenns 301

Dozi¢ S., Kali¢ M., Babié¢ O. and Cangalovi¢ M. Heuristic Approach to the Airline Schedule
Disturbances Problem: Multi-FIeet Case........c..vveiiiiiieeiiiiiiee e 311

Berlinska J. and Drozdowski M. Heuristics for Divisible Loads Scheduling in Systems with
LIMITEA MBIMOIY ...ttt e et e e et e e e be e e e neee s 321

Baker K.R. and Trietsch D. Three Heuristic Procedures for the Stochastic Flow Shop
(0] o] (=111 SRR RRSRRR 330

Ormsbee L., Lingireddy S. and Chase D. Optimal Pump Scheduling for Water Distribution
N A1 =11 SO T PEPPTR 341

Khowala K., Fowler J., Keha A. and Balasubramanian H. Single Machine Scheduling with
INEEITEIING JOD SELS.....eiiiiiiiiiiie e e 357

Vakhania N. An Efficient Implicit Enumeration for Scheduling Equal-Length Jobs with
Release Times on a Single Processor to Maximize Throughput............cccccoviieeiiiee e, 366

Simonin G., Darties B., Giroudeau R. and Kénig J-C. Isomorphic Coupled-Task Scheduling
Problem with Compatibility Constraints on a Single Processor ..........cccccccvvvvveeiiiiiineenn, 378

Vakhania N. Scheduling Jobs with Release Times Preemptively on a Single Machine to
Minimize the Number of Late JODS........ccuviiiiiiii e 389

Sabar N.R., Ayob M. and Kendall G. Solving Examination Timetabling Problems using
Honey-Bee Mating Optimization (ETP-HBMO) .........cocoiiiiiiiiiie e 399

Burke E.K., Qu R. and Soghier A. Adaptive Selection of Heuristics within a GRASP for Exam
Timetabling ProbIems..... ... 409



McCollum B., McMullan P.J., Parkes A.J., Burke E.K. and Abdullah S. An Extended Great

Deluge Approach to the Examination Timetabling Problem............ccccooiiiiiinn, 424
Qu R., He F. and Burke E.K. Hybridizing Integer Programming Models within an Adaptive
Decomposition Approach for Exam Timetabling Problems............cocoiiniiiinn, 435
Pillay N. Evolving Hyper-Heuristics for the Uncapacitated Examination Timetabling
0] o] [T TSP TPRPRPRRIY 447
Kravchenko S.A. and Werner F. Parallel Machine Problems with Equal Processing
B 1L L TP TP PPPPPPPPPPPTR 458
Aggoune R. and Mati Y. Recent Advances in Solving Two-Job Shop Scheduling Problems:
Extensions and Improvements of the Geometric APProach...........ccccceeviieeiiieeiiiee e, 469
Mokotoff E. Minimizing the Makespan and Total Flow Time on the Permutation Flow Shop
SCheduling ProbIem..........ooiiiii e 479
Bartdk R. and Skalicky T. A local Approach to Automated Correction of Violated Precedence
and Resource Constraints in Manually Altered Schedules...........ccccoooviiiiiniiiiienee, 507
Dusa V. and Bartdk R. Preemptive Scheduling with Precedences and Alternative
RESOUICES ...ttt e e e e e e et e e e e s e e bbb e e e e e e e e e e e annnees 518
Chen S-H., Chen M-C., Chang P-C., Zhang Q. and Chen Y-M. Development of Effective
Estimation of Distribution Algorithms for Scheduling Problems ...........cccccooviiiin, 531
Schwiegelshohn U.  An Owner-Centric Metric for the Evaluation of Online Job
SCNEAUIES.......eee et e et e et e et e e e be e nes 557
Pappis C.P., Rachaniotis N.P. and Dasaklis T. A Deterministic Resource Scheduling Model in
EPIAEMIC LOGISTICS. ..ceuiiiiiiiieeiiiiee ettt ettt e et e e e e e neee s 570
Detienne B., Dauzére-Péres S. and Yugma C. Scheduling Inspection Operations Subject to a
Fixed Production SChEAUIE ...........cueiiiiiiii e 581
Ceschia S. and Schaerf A. Tabu Search Techniques for the Heterogeneous Vehicle Routing
Problem with Time Windows and Carrier-Dependent COSES ..........cccceviiieiiiieiiieeiiinnn, 594
Tran T.H. and Ng K.M. A Water Flow Algorithm for Flexible Flow Shop Scheduling with
Limited Intermediate BUFFEIS ........ouiiiiiiiiiiie e 606
Papa G. and KoroSec P. Metaheuristic Approach to Loading Schedule Problem................. 616
Herrmann J.W. Generating Cyclic Fair Sequences for Multiple Servers.........c..ccccceevvnenne. 628

Elvikis D., Hamacher H.W. and T’kindt V. Scheduling Two Interfering Job Sets on Uniform
Parallel Machines with Makespan and Cost FUNCLIONS ............ccceeiieeiiieniiiee e 645

Nishi T. and Hiranaka Y. Lagrangian Relaxation and Cut Generation for Sequence
Dependent Setup Time Flowshop Scheduling Problems ..o, 655



Abstracts

Lazarev A.A. and Gafarov E.R. Estimation of Absolute Error for the Resources-Constrained

Project Scheduling ProbIlem ..o 671
Lehoux-Lebacque V., Brauner N. and Finke G. Polynomial Complexity of the Cyclic

Identical Coupled Task Problem ... 679
Bilgin B., De Causmaecker P. and Vanden Berghe G. A Hyperheuristic Approach to Belgian

NUrse ROStEFING ProDIEMS .........oiiiiiiiiie e 683
Maenhout B. and Vanhoucke M. Reactive Nurse Scheduling in Hospitals.......................... 690
Haspeslagh S., De Causmaecker P. and Vanden Berghe G. A Multi-Agent System Handling

Personnel Shortages in HOSPITAIS ..........ooiiiiiiiiiiei e 693
Fowler JW., Gul S., Denton B.T. and Huschka T.R. Bi-Criteria Scheduling of an Outpatient

PrOCEAUIE CBNTEE ...ttt et e et e e st e e abeeeeneee s 696

Juraszek J., Pesch E. and Sterna M. Simulated Annealing Method for Maximizing Revenue on

Parallel MAChINES .........oooiiiiiiiee et nee s 699
Bozejko W., Uchronski M. and Wodecki M. Scatter Search for a Weighted Tardiness Flow

] 010 o o 0] o] (=1 1 TP 702
Almeder C., Katzensteiner S. and Hartl R.F. A VNS-Based Solution Approach for a Flexible

Flow Shop Problem with Limited BUFFEr ........cc.vvviiiiiiii e 706
Abdul-Hamid N.H., Kendall G. and Sagir M. Mathematical Modeling for Maximising Gate

RECEIPE PrODIBM ... nee s 709
Goossens D.R. and Spieksma F.C.R. Soccer Schedules in Europe: An Overview................ 715
Lewis R. and Thompson J. Round-Robin Sports Scheduling from a Graph Colouring

Perspective: A Case Study in Rugby Union Scheduling.........ccccooveiiiiiiiniiieiee e, 718
Santos C.A., Zhang A., Gonzalez M.T., Jain S. and Byde A. Workforce Planning and

Scheduling for the HP IT ServiCes BUSINESS ..........cciiiieiiiieeiiiee e 720

Belién J. and Demeulemeester E. Integrated Workforce Staffing and Scheduling: A Case
Study at a Major Aircraft Maintenance COMPaNY ..........ccveerieeriieeeniiee e 724

Abdullah S., Turabieh H., McCollum B. and Burke E.K. An investigation of a Genetic
Algorithm and Sequential Local Search Approach for the Curriculum-Based Course
Timetabling Problem ... 727

Muiller T., Rudova H. and Murray K. Interactive Course Timetabling ............ccccoovevveennnnn. 732

Parkes A.J., McCollum B., McMullan P. and Burke E.K. Recent Work on Planning and
Management of University Teaching SPace .........coccveiiiiiiiiiiiiie e 737

Gunther H-O. An MILP-Based Approach to Short-Term Production Scheduling and Lot
Sizing with Major and Minor Setups: A Case Study from the Beverage Industry ............ 741

Oguz C. and Narin O. Solving Berth Allocation Problem with Column Generation ............ 744



Blazewicz J., Machowiak M. and Oguz C. Approximation Algorithm for Berth and Quay
Crane Allocation Problem with BOUNAS ...........coouviiiiiiiiiee e 748

Berghman L. and Leus R. Solving a Dock Assignment Problem as a Three-Stage Flexible
FIOW-Shop ProBIEM ... 752

Creemers S., De Reyck B., Lambrecht M. and Leus R. Project Scheduling with Alternative
Technologies and Stochastic Activity DUFatioNS.............coouveeiiieeiiiee e 756

Hurink J.L., Kok A.L., Paulus J.J. and Schutten J.M.J. Time-Constrained Project Scheduling
WIth ACJACENT RESOUITES .....eeiiiieiiiiie e eiiie ettt ettt st e et e e s e e be e e e nneeenes 761

Lin E.Y.H. On the Effective Approach of Teaching Activity Scheduling in Project
MANAGEIMENT ...ttt e e e e r e e e e e e s e s bbb r et e e e e e e b rreee s 764

Weeks K.O., Gao H., Alidaee B. and Rana D. An Empirical Study of Impacts of Production
Mix Efficiency, Product Route Efficiency on Operations Performance and Profitability: A

Reverse LOQIStICS APPIOACH ........uii ittt e e e e nee s 765
Zerola M., Bartak R., Lauret J. and Sumbera M. Planning Heuristics for Efficient Data
MOVEMENT ON The G ..o e 768
Nobibon F.T., Herbots J. and Leus R. Order Acceptance and Scheduling in a Single-Machine
Environment: Exact and Heuristic AlgOrithms ............oocveviiiiiiii e 772
Pawlak G. and Rucinski M. Single Machine Re-Entrant Jobs Scheduling in the Car Factory
PAINT SNOP .. et e e nee e 775
McCollum B., Kwan R.S.K. and McMullan P.J. Real World Optimisation through Spin Out
ACTIVITY ettt et e e bt e e b e e e et e e e be e e e nr e e nreeenns 778

Glass C. and Chakhlevitch K. Scheduling in a Micro-Biological Laboratory: Heuristics for
Sequencing Food Sample Tests, to Co-ordinate with Production of Perishable Media

IMTAEEITANS ...ttt e et e e rb e et e et e e be e e nre s 782
Ozcan E., Misir M. and Burke E.K. A Self-Organising Hyper-heuristic Framework........... 784
Ozcan E. and Burke E.K. Multilevel Search for Choosing Hyper-Heuristics ...................... 788

Burke E.K., Curtois T., Hyde M., Kendall G., Ochoa G., Petrovic S. and Vazquez-Rodriguez
J.A. HyFlex: A Flexible Framework for the Design and Analysis of Hyper-Heuristics ... 790

Hyde M., Ozcan E. and Burke E.K. Multilevel Search for Evolving the Acceptance Criteria of
A HYPEI-HEUIISTIC ...ttt e b e nes 798

Gomes M.C., Barbosa-Pdvoa A. and Novais A.Q. Scheduling of Job Shop, Make-to-
Order Industries with Recirculation and Assembly: Discrete Versus Continuous Time

1Yo L PSPPSRI 802
Ciavotta M., Ruiz R. and Minella G. New Results for the Multi-Objective Sequence
Dependent Setup Times FIowshop Problem ... 808

Gather T. and Zimmermann J. Exact Methods for the Resource Levelling Problem ............ 811



Lokketangen A., Haugen K., Lanquepin G. and Olstad A. Using a Set of Fixed Prices when

Solving Profit Maximization Capacitated Lot-Size Problems (PCLSP) .........cccccoeveenee. 821
Abd-Aziz Z. and Kendall G. An Investigation of an Ant-based Hyperheuristic for the
Capacitated Vehicle Routing Problem ... 823
Borgulya 1. Solving the Undirected Capacitated Arc Routing Problem with a Memory Based
1Y/ 1=3 1 o o TR TPRPRRTPRIY 827
Gendreau M., Cété J-F. and Potvin J-Y. An Effective Heuristic for the Pickup and Delivery
Traveling Salesman Problem with LIFO Loading and Multiple Stacks...............ccc........ 831

Ruiz R. and Naderi B. Variable Neighborhood Descent Methods for the Distributed
Permutation FIOWShOP ProbIem ..........c..ooiiiiiii e 834

McCollum B., Kendall G., McMullan P. and McGoldrick J. Decision Support Systems for
Tankering within the AIrling INAUSEIY .........ooiiiiiiii e 837

Bril R.J., Cucu-Grosjean L. and Goossens J. Response Time Analysis in Distributed Real-
Time Systems: An Improvement Based on Best-Case Finalization Time Analysis........... 839

Yomsi P.M. and Sorel Y. Schedulability Analysis for non Necessarily Harmonic Real-Time
Systems with Precedence and Strict Periodicity Constraints using the Exact Number of
Preemptions and N0 1d1e TIME ......c.ueeiiiiiii e 843

Rudec T., Baumgartner A. and Manger R. Speeding up the Optimal Off-Line Algorithm for
Solving the K-Server ProbIem ... 852



	001 Preamble
	099 Plenary
	101_Burke
	102_Dror
	103_Kwan
	199 Papers
	200_061_P
	205_086_P
	210_051_P
	215_110_P
	220_032_P
	225_070_P
	230_100_P
	235_068_P
	240_036_P
	245_113_P
	250_044_P
	255_104_P
	260_103_P
	265_040_P
	270_038_P
	275_101_P
	Introduction
	Problem Statement
	Integer Linear Programming Formulation
	Iterative Resource Scheduling Algorithm
	Time Symmetry
	Experimental Results
	Conclusions
	List of Variables
	Results on Benchmarks

	280_049_P
	285_018_P
	290_053_P
	295_045_P
	300_001_P
	305_026_P
	310_020_P
	315_004_P
	Three Heuristic Procedures for the Stochastic Flow Shop Problem
	Abstract. Although the deterministic flow shop model is one of the most widely studied problems in scheduling theory, its stochastic analog has remained challenging. No computationally efficient optimization procedure exists even for the general two-machine version. In this paper, we describe three heuristic procedures for the stochastic two-machine flow shop problem and report on computational experiments to compare their effectiveness. We find that all three are reliably better than using an arbitrary sequence, and they are capable of generating solutions close to optimal. In addition, the conditions under which they perform well can vary, and our experiments shed some light on these differences.
	1 Introduction
	2 Stochastic counterpart models
	3 Heuristic procedures
	4 Computational experiments
	5 Summary and conclusions
	1. Johnson, S.M., “Optimal Two- and Three-Stage Production Schedules with Setup Times Included,” Naval Research Logistics Quarterly, 1, 61-68 (1954). 
	2. Ku, P.-S. and S.-C. Niu, “On Johnson’s Two-Machine Flow Shop with Random Processing Times,” Operations Research, 34, 130-136 (1986).
	3. Makino, T., “On a Scheduling Problem,” Journal of the Operations Research Society Japan, 8, 32-44 (1965).
	4. Talwar, P.P., “A Note on Sequencing Problems with Uncertain Job Times,” Journal of the Operations Research Society Japan, 9, 93-97 (1967).
	5. Cunningham, A.A. and S.K. Dutta, “Scheduling Jobs with Exponentially Distributed Processing Times on Two Machines of a Flow Shop,” Naval Research Logistics Quarterly, 16, 69-81(1973). 
	6. Portougal, V. and D. Trietsch, “Johnson’s Problem with Stochastic Processing Times and Optimal Service Level,” European Journal of Operational Research, 169, 751-760 (2006).
	7. Baker, K.R. and D. Triestch, Principles of Sequencing and Scheduling, Wiley (2009).
	8. Campbell, H.G., R.A. Dudek and M.L. Smith, “A Heuristic Algorithm for the n Job, m Machine Sequencing Problem,” Management Science, 16, 630-637 (1970).

	320_072_P
	325_105_P
	330_132_P
	335_008_P
	340_002_P
	345_123_P
	350_099_P
	355_116_P
	360_092_P
	370_089_P
	375_012_P
	380_119_P
	385_069_P
	390_041_P
	395_064_P
	400_027_P
	405_078_P
	410_017_P
	415_048_P
	420_016_P
	425_039_P
	430_024_P
	435_029_P
	440_043_P
	445_022_P
	699 Abstracts
	700_075_A
	705_073_A
	710_028_A
	715_052_A
	720_109_A
	725_107_A
	730_023_A
	735_063_D
	737_034_A
	740_120_A
	745_006_A
	750_131_A
	755_127_A
	760_097_A
	765_079_D
	770_095_A
	Introduction
	Applied Approach
	Experiments
	Conclusions

	775_114_A
	780_003_A
	785_030_D
	790_047_A
	795_088_A
	800_074_A
	805_021_A
	810_117_A
	815_124_A
	820_057_A
	825_015_A
	830_094_A
	835_118_A
	840_125_A
	845_085_A
	850_077_A
	855_112_A
	860_096_A
	865_066_A
	870_019_A
	875_076_A
	880_093_A
	885_121_A
	890_007_D
	895_090_A
	900_083_A
	905_122_A
	910_062_A
	915_033_D
	920_014_A
	995 Author Index



