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Table 1 Communication atilities
#1 EEEARF

Initial and final transferences tokens®

Initial -Message Obtain the data associated to the initial tokens transferred during the firing of the transition®

Final - Message Taken asseciates data ta the final tokens that will be generated at the task termination®
Transference of tokens during the process execution®

Send - Yoken Send a token through the indicated intermediate arc®

Wait_Token Receive a token from the place tinked to the indicated intermediate arc.

If ihere is no token availahble, the task is suspended until one arrives®

. Receive a token through the indicared ntermediate arc.
Receive  Token . _ . -
Task execuition continues even when there are no tokens avsilable®
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g TGES WA PLE Y Token. 3 Token ARIETE . HF & 428 HhiT.

Table 2 Process control wtilities
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Suspend the execution of a task during the indirated time,

Dela ,
¥ Allow the CPU to execute other ready tasks®

. Logicelly terminates a task, de-allocate all tokens its assigned resources, and send the final
Terminate 5
tokens®
Ab Abnarmally terminates a rask afrer some error conditions.
ort . . . . L
The final tokens are not dispatched and the aperating system halts job execution®
Ask_PID Dynamically modifies the assigned priority®
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Table 3 Interrupt management utilities
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. 4 . e
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Fig. 5 Examples of a Peiri net with intermediate arcs
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Abstract ; In the multi-processor environmrment, real-time sysiems have a concurrent event driven nature. The
software structure presents multiple synchronization points and producer-consumer interrelations, which give rise
10 a very complex control siructure, The lack of standard methods and 1cols for software development in these sys-
tems results in poorly specified software with an unclear structure that is very difficult and expensiva to maintain,
In order to develop this kind of software with high efficiency and maintainabilicy, the Perri net is adepted 1o repre-
sent multi-processor system soltware since the Petri net is a very powerful description too] for the parallel and con-
current program. In this pzper. a methodology for programming multiprocessor real-time systems is discussed.
This methodology is based on two programming levels ; the task level, which involves programming the basic ac-
tions that may be executed in the system as units with a single control thread, and the job level, on which parallel
programs to be executed by the complete multiprocessor system are developed. The model that has been chosen for
the representation of the system software is based on an objected oriented Petri net, which facilitates job-level pro-
gramming. In this research. in order (0 support a reliable program structure, a natural, simple, and flexible pro-
cedure has been sought to describe the concurrence, synchronization, and communication phenomena inherent in
this kind of software in a way that is very close to how the human programmer conceives of them. The structure
and implementation of an operating system for the proposed methodology are described in this paper.

Key words: multiprocessor operating system; Petri net; ohjecr-ariented technique; concurrent system modeling
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