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Structural approaches to deadlock avoidance in concurrent
resource allocation systems

Jonghun Park and Spyros Reveliotis
Georgia Institute of Technology

Resource-oriented petri nets for deadlock avoidance in
automated manufacturing

Naiqi Wu � and Mengchu Zhou �
� Guangdong University of Technology and � New Jersey Institute of

Technology
� Developmentof anANALYTICAL / ALGEBRAIC

criterionfor testingthecorrectnessof tentative
algebraicdeadlockavoidancepolicies(DAP’s)
for Single-UnitSequentialResourceAllocation
Systems(SU-RAS)

� Thebehavior of SU-RAScontrolledbyalgebraic
DAP’sismodeledbyaPNclassin whichliveness
is equivalentto thenon-existenceof reachable
emptysiphons. But the latter propertycanbe
testedalgebraically.

� Theincludedexampledemonstratesthattheproposed
methodologycaneffectively expandthe class
of algebraicDAP’s for SU-RAS.

� The proposedwork hasexpandedtheclassof
effectively computablealgebraicDAP’sfor SU-RAS,
potentiallyenhancingtheoperationalflexibility
of thesesystems. Futureworkwill extendthese
resultsto broaderRAS classes.

� Introduction

� Petrinetsandsystemmodeling

� Livenessof interactive subnets

� Performanceimprovementthroughanexample

Deadlock avoidance for manufacturing systems with partially
ordered process plans

Widodo Sulistyono and Mark A. Lawley
Purdue University

Queuing Network Analysis for an IC Foundry
J. Y. Juang and H. P. Huang
National Taiwan University

� A tool-groupbasedhybriddecomposed
queueingnetwork model

� Systemdiagnosis: arrival and
servicepatternanalysis

� Systemprediction: productcycle
time,lot remainingcycletime,
N-stepcycle time, tool group
move, stagemove, tool group
utilization

� Successfullyappliedtoafamous
IC foundry

A Formalism for the Composition of Concurrent Robot
Behaviors

Eric Klavins and D. E. Koditschek
University of Michigan

Petri-Net and GA Based Approach to Modeling, Scheduling,
and Performance Evaluation for Wafer Fabrication

J. H. Chen and L. C. Fu
National Taiwan University

� Synthesisof Hybrid, Concurrent
RobotBehaviors

� Applicationsin Automated
Manufacturing

� CompositionalPetriNetsare
LiveandReversible

	 Provideaneffectiveschedulingmethod
for waferfabrication.

	 UsePetri-Netfor modelingtools
& GA for schedulingapproach.

	 Two casesof simulationsto show
thesuperiorityof this method.

	 Presentasystematicmodelingmethod
& aneffective schedulingpolicy.
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