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ABSTRACT 

This paper presents a deadlock precluding algorithm for the class of sequential resource Allocation system for 

flexible manufacturing systems, which allows for multiple resources flexible routings. Two classes of Petri nets 

metaphor iced from Systems of Simple Sequential Processes with Resources (ES3PR) and Systems of Simple 

Sequential Processes with General Resource Requirements (S3PGR2) whose deadlocks are related to unmarked 

siphons are considered. Based on the definition of ES3PR net, the original net is an ordinary Petri net. We further 

come out with a siphon-based algorithm of deadlock prevention for both classes of Petri nets. The proposed method 

is an iterative approach. We note that S3PGR2 net structure is a weighted conception of the ES3PR net. Based on 

this reason, the proposed algorithm can be applied to S3PGR2 net if the target net is normalized to ordinary one. 

And this algorithm is only adding generalized control place. Finally, numerical experiments using reach ability tree 

illustrate that the proposed algorithm appears to generate more permissive supervisors than the closely related 

approaches of other literatures. 

 

 

1. INTRODUCTION 
 
In distributed database system three techniques are generally used for handling the deadlocks: Deadlock avoidance, 

Deadlock prevention and Deadlock detection Deadlock Avoidance: Deadlock avoidance is an approach in which 

deadlocks are trade before they occur. When a transaction requests a lock on a data item that has already been 

locked by some another transaction in an incompatible mode, the deadlock avoidance algorithm decides if the 

requesting transaction can wait or if one of the waiting transactions need to be aborted. Deadlock Prevention: It is 

an approach which prevents the system from committing an allocation of locks that will ultimately lead to a 

deadlock. This technique requires pre-acquisition of all locks. The transactions are required to lock the entire data 

item that they need before execution. Deadlock prevention deals with deadlock ahead of time. Deadlock Detection: 

In this detection deadlock may have already occurred and the deadlock detection technique tries to detect it and 

gives the process by which it can be resolved. Thus the system periodically checks for them. The subsistence of a 
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directed cycle in the Wait-for-Graph indicates a deadlock. One transaction in the cycle called victim is aborted, 

thereby breaking the deadlock. We have analyzed in detail the algorithms presented by B. M. Alom for detecting 

and resolving deadlocks in distributed environment. In section 2, we discuss about the transaction model. In section 

3, we take up the recent work and analyze the contributions made by several researchers dealing with prevention, 

detection and resolving of the deadlocks.  

2. Deadlock Prevention for Sequence Resource Allocation System 

Deadlock prevention in a sequential resource allocation system is a well-defined problem in flexible manufacturing 

systems (FMS’s). In an FMS, the raw parts of various types enter the system and are processed simultaneously. 

While sharing a finite number of resources, such as robots, machines and vehicles, each part has a particular 

operation flow that find out the order in which resources must be assigned to the part. However, the complex 

operation processes in an FMS are executed concurrently and they have to compete for a finite set of resources. 

These relations of competition might cause the system to be deadlocked.   

 

A deadlock occurs in an FMS when parts are blocked waiting for shared resources held by others that will never be 

granted. From a theoretical viewpoint, the problem arises in any resource sharing FMS where a set of concurrently 

executing sequential processes can block the system’s evolution because each process is allocated and holds 

resource(s) requested by some other process for its further advancement. 

 

3. Deadlock Detection in Distributed Data Bases 

 
This work is concerned with issues of locking and deadlock Detection mechanisms in distributed data bases. The 

problem of system deadlocks in multiprogramming and multiprocessing systems has received considerable attention 

in the anxious literature and is well understood. There are three approaches  

 

To the treatment of deadlocks: deadlock prevention, deadlock avoidance, and deadlock detection and resolution. 

Deadlock prevention will require that all the resources should be acquired at once by a transaction. This requirement 

cannot always be satisfied in a data base environment since the resource needs of a transaction may be data 

dependent and not precisely known at the start of the transaction. Therefore, it would be necessary for a transaction 

to acquire all possible resources required, thereby decreasing system concurrency. Deadlock avoidance requires 

some advance knowledge of the resource usage of transactions in order to find out at each point in time whether 

there is a valid sequence of actions of the already initiated but not yet completed transactions so that all of them can 

be run to completion. Again, this approach is not practical in distributed data bases since the compulsory advance 

information to avoid deadlocks is either absent or is distributed enough to render inefficient any attempt to avoid 

deadlocks.  

 

4. Deadlock Detection Approaches 

 
Deadlock detection includes the building and maintaining the Transaction wait for graph and searching for the 

existence of Cycles in the graph. The graph has to be up every time that a transaction changes state, either from 

active to blocked or vice versa. It should be noted, however, that new cycles can only potentially arise when a 

transaction is blocked. Deadlock Resolution includes the selection of one or more transactions to be expropriate in 

order for the cycle to be broken. The standard used in this selection should try to minimize the penalty of preemption 

by any suitable metric. 
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Fig.1 detection approach 

 

 

5. Conclusion 
 
This paper presents two solutions to the problem of deadlock detection in distributed data bases. The first solution 

consists of a hierarchy of lock controllers and is intended to achieve better performance, in terms of communications 

cost, than a centralized approach. For this purpose, the hierarchy should be established in a way such that deadlocks 

can be detected by a site which is located as "close" as possible to the sites involved in the deadlock. The problem of 

finding a hierarchy of lock controllers which minimizes the total cost incurred in using this protocol is the subject of 

current research. The design of a distributed protocol for deadlock detection was motivated by the desire to support 

reliable operation in environments subject to failures. Both protocols use a graph model to depict the current state 

of execution of all transactions in the system. A cycle in this graph is a necessary and sufficient condition for a 

deadlock to exist. The protocols presented here do not require that a global graph be built and maintained in order 

for deadlocks to be detected. An outline of the proof of the correct operation of the proposed protocols is included in 

the paper. The communications cost involved in using the solutions presented here depends on several factors such 

as data-base 

Traffic pattern, distance between participating sites, hierarchy Topology(for the hierarchical protocol only), and 

others. A Detailed analysis of the performance characteristics of these protocols is the subject of further work. 
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