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CHAPTER 1
INTRODUCTION

Modeling of a system is an important stage of its development life cycle. First a
system is modeled and then the model is analyzed for conformity with the requirements
and the expected behavior. A system can be initially designed on paper but its dynamic
behavior is generally difficult to demonstrate. Modeling of systems has become possible
on computers due to the availability of tools for different types of problems. Using these
tools, one can design and analyze various systems graphically. A complicated system can
be broken down into well-defined subsystems, each of which can be modeled on one
screen (for conceptual manageability) or further subdivided if necessary. The components
of each subsystem can be represented by simple graphical shapes. Subsystems can
communicate with one another as needed and some initial conditions may be needed by
each subsystem. These conditions may be inputs originating in other subsystems.

Using such an approach, one can design and model the behavior of any subsystem
assuming that its initial condition is satisfied. After modeling of a subsystem is done, one
can analyze the model for its required behavior and can refine the design if some
discrepancies are detected. By an iterative process of analysis and modification, one can
come up with a desired model of each subsystem. Finally, the subsystems can be put

together to construct a model of the whole system, which can then be implemented.
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For representing a model on a monitor’s screen, one can use a simple directed
graph with nodes and arcs; with the nodes representing the different parts of a system or
the different parts of a subsystem, and the arcs showing their interactions. But this
approach cannot capture the parallelism and the resulting synchronization which may
exist among the different parts.

Petri Net is a versatile modeling tool that can be an answer to the modeling
problems mentioned in the last paragraph. A Petri Net is an abstract and formal model
of the information flow of a system [Peterson77]. It is a graphical and mathematical tool
that can be applied to different systems [Murata89]. A Petri Net describes a system which
may exhibit concurrent and/or asynchronous properties. Since it is also a mathematical
model, it can be analyzed for different properties such as reachability, safeness,
boundedness, and liveness [Murata89].

The main objective of this thesis was to develop a graphical tool which can help
in developing a Petri Net model of a given system and to animate the execution of the
Petri Net, i.e., to provide the before-firing and after-firing snapshots of a given Petri Net
and to track the movements of tokens upon firing of a transition (for definitions refer to
Chapter II).

Chapter II of this thesis provides a literature review on Petri Nets. The design and
the implementation issues of the software tool developed as part of this thesis are
presented in Chapter III. In Chapter IV, the evaluation of the tool is discussed. Finally,
Chapter V summarizes the thesis, gives some conclusions, and suggests some areas of

future work.



CHAPTER 11
LITERATURE REVIEW
2.1 Definitions

This section contains some of the basic definitions about Petri Nets used in this
thesis. These definitions are mostly based on two of the major references on Petri Nets,
namely [Agerwala79] and [Murata89].

A Petri Net is a triple, PN = (P, T, A), where P = {p,, p,, -.., P.} is a finite set of
places, T = {t,, t,, ..., t,} is a finite set of transition, and A c {PX T} U {T X P}isa
set of directed arcs.

A place in a Petri Net graph is a node that can be represented by a circle. Each
place p has a preset and a postset. The preset of a place is defined as *p = {t | (t,p) €
A}, where *p represents the preset of the place p. The postset of a place is defined as p*
= {t | (p,t) € A}, where p* represents the postset of the place p. The preset and the
postset of a place p define its interconnections with a set of transitions.

A transition in a Petri Net is a node which can be represented by a bar. Similar
to a place, each transition also has a preset and a postset, which define its
interconnections with a set of places.The preset of a transition is defined as *t = {p | (p,t)
€ A}, where *t represents the preset of the transition t. The postset of a transition is

defined as t* = {p | (t,p) € A}, where t* represents the postset of the transition t.
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An enabled transition is a transition that can fire. Firing of a transition means that
it removes one token from each place present in its preset and adds one token to each
place present in its postset. An enabled transition must satisfy the following condition:
¥V p € *, M(p) 2 1, where *t is the preset of the transition t, i.e., the set of places
incident on transition t, and M(p) represents the mapping of the place p to a non-negative
integer, i.e., the number of tokens in place p.

A Marked Petri Net, PN_, is defined as PN, = (PN, M) or PN, = (P, T, A, M,),
where M, is the initial marking of the Petri Net and M: P --> I, where I = {0, 1, ...}. A
mapping of a place p to an integer i, i 2 0, is interpreted as 1 rtoken(s) being present in
place p. Hence for a marked Petri Net PN_, if place p, is mapped to 3, we say that place
p, contains 3 tokens. A marking is represented by a |Pl-vector M, where IP! is the total
number of places. The jth entry of the vector M gives the number of tokens currently in
place p;.

A Petri Net graph can be formally defined as a bipartite directed graph. It has two
types of nodes: circles and bars. Circles represent places and bars represent transitions.
Places and transitions are connected via directed arcs. No arcs are allowed from places
to places or transitions to transitions, hence bipartite. Tokens are represented by small
filled circles or black dots inside the places. A sample Petri Net graph is given in Figure
1.

The marked Petri Net, shown in Figure 1, can be defined as PN, = (P, T, A, M),
where P = {p;, P, P» Pas Psh: T = {1, 1, 13, 1.}, A = {(P1: &)y (P2s 1)s (P, 1) (Pas 1) (Ps,

tA)v (tla pa)’ (K2v Pz): (t3, p])a (t3’ p5)7 (t47 p3)}v and M() = (0, 1, 1a 09 O)



Figure 1. Example of a Petri Net graph

The initial marking, M, = (0, 1, 1, 0, 0), indicates that the places p, and p, contain one
token each. At this initial marking, the only enabled transition is t,. Firing of t, leads to
the marking M, = (0, 1, 0, 1, 0). Now t, is enabled, i.e., it can fire. The successive firings
of the transitions and the resulting movements of tokens is referred to as the execution

of a Petri Net.

2.2 Properties of Petri Nets

2.2.1 Reachability

The notion of reachability captures all the possible configurations that can be
derived from a given initial configuration [Peterson81] [Murata89]. For a marked Petri
Net PN,, = (PN, M,), a marking M, is said to be reachable from a marking M, if there
exists a firing sequence which leads to marking M, from marking M,. The set of all

reachable markings, called the Reachability Set for PN, is represented by R(PN, M,). The
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Reachability Set R(PN, M,) for a Petri Net PN = (P, T, A) with an initial marking M, is
the set of markings recursively defined by:

« M, € R(PN, M,), and
« If M, € R(PN, M,) and M, is reachable from M, by a firing of a transition t enabled

for M,, then M, € R(PN, M,).

2.2.2 Safeness and Boundedness

A place in a Petri Net is safe if the number of tokens in that place never exceeds
one [Peterson81]. A Petri Net is safe if all its places are safe. Boundedness is a
generalization of safeness. If we declare a Petri Net as being safe when the contents of
each of its places never exceeds n tokens, then we say that the given Petri Net is n-safe

or n-bounded, where n is a finite non-negative integer [Murata89].

2.2.3 Liveness

A Petri Net is said to be live if, from any marking, it is possible to fire any
transition of the net by following some possible firing sequence [Peterson81] [Murata89].
Being live for a Petri Net means that there is no deadlock in the system represented by
that Petri Net.

Different levels of liveness are defined as follows [Commoner72] [Peterson81]
[Murata89]:

« Level O0: A transition t is live at Level O if it can never be fired.

e Level 1: A transition t is live at Level 1 if it can be fired at least once in any reachable

marking.
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« Level 2: A transition t is live at Level 2 if it can be fired at least n times where n is a
finite positive number.

» Level 3: A transition t is live at Level 3 if it can be fired infinitely often in some

infinite firing sequence.

 Level 4: A transition t is live at Level 4 if it can be fired from any reachable marking.

2.2.4 Coverability

A marking M,, for a marked Petri Net PN,,, is said to be coverable if there exists
a reachable marking M, such that, V p € P, M,(p) 2 M,(p), where M,(p) stands for the
number of token(s) in place p for marking M, and M,(p) stands for the number of

token(s) in place p for marking M,.
2.3 Modeling with Petri Nets

Petri Nets can be used to model different systems, especially systems which
contain parallelism. A Petri Net can capture the potential parallelism effectively. The Petri
Net shown in the Figure 2 is equivalent to a PARBEGIN/PAREND construct.

A finite state machine can be represented by a subclass of Petri Nets known as
state machine Petri Nets [Murata89]. Transitions in this class of Petri Nets have exactly
one incoming arc and exactly one outgoing arc, i.e., the indegree and the outdegree of
every transition is one. Figure 3 depicts an example of a finite state machine (FSM) and

its corresponding state machine Petri Net.
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Petri Nets can represent the flow of control in computer programs containing
different constructs such as DO-WHILE, IF-THEN-ELSE, CASE, and

PARBEGIN-PAREND [Agerwala79] [Peterson81].

t

s

b

Figure 2. The Petri Net of a PARBEGIN/PAREND
construct

P4

Ps

P4

Figure 3. An FSM and its equivalent state machine Petri Net



2.4 Analysis of Petri Nets

A Petri Net can be analyzed for its various properties (see Section 2.2). There are
different approaches to analyzing a Petri Net. Murata classifies different methods of
analyzing Petri Nets into three categories [Murata89]: coverability/reachability tree,
incidence matrix and state equation, and reduction techniques. The following subsections

describe these three categories of methods for analyzing Petri Nets.

2.4.1 Coverability/Reachability Tree Method

The Reachability tree represents the reachability set of a Petri Net (see Section
2.2.1). A sample Petri Net and its reachability tree is depicted in Figure 4 (adapted from

[Peterson81]).

(1.3.0) ©, 3, 1) ©,1,1) \.’
/ AN AN ) l

Figure 4. A Petri Net and its corresponding reachability tree
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2.4.2 Incidence Matrix and State Equation

Murata and Johnsonbaugh discuss the matrix approach to analyzing the behavior
of systems modeled by Petri Nets [Murata89] {Johnsonbaugh89]. For a given marked Petri
Net PN, = (P, T, A, M), with [Pl = m and IT! = n, the incidence matrix A = [a;] is an
n by m matrix of integers, such that a; = a;, - a; , where:

a;;, is the number of arcs from transition t; to place p; (output place), and

a;; is the number of arcs from place p; (input place) to transition t,.

The entry a;; of the incidence matrix gives the number of tokens changed in place p; when
transition t; fires. The marking M, is represented by an m x 1 column vector of non-
negative integers. The jth entry of the incidence matrix represents the number of tokens
in place p; immediately after the kth firing. The state equation for a Petri Net can be
written as, M, =M, , + ATU,, k=1,2, ..

where U, is an n x 1 column vector called the control vector containing only one
non-zero entry (i.e., containing a 1 at position i indicating that t, fires in the kth firing),
AT is the transpose of the incidence matrix A, and M, ; and M, give the markings before
and after the kth firing, respectively.

Murata gives the following theorem for the reachability of a marking M, from an
initial marking M, [Murata89].

If M, is reachable from M, in a marked Petri Net PN, = (PN, M,), then

(Bp(aM) = 0, where aM is defined as M, - M,, and B is a fundamental

circuit matrix.

The fundamental circuit matrix Bf [Deo74] is given by B, = [L: - ALTALDT].
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To get the fundamental circuit matrix Bf, the incidence matrix A of order n x m is

partitioned as follows.

m-r r
q A |r
A=
Ay Ay n-r

where A,, is a non-singular square matrix of order r (the rank of the incidence matrix)
and the other matrices, A, A,,, and A,,, are of the orders shown above. 1, is the identity
matrix of order u =m - 1, A;," and A,," represent the transpose of matrices A,; and A,,,

and the exponent -1 represents the inverse of a matrix.

2.4.2.1 Example This section contains a simple example (adapted from

[Murata89]) to illustrate the concepts and notations introduced in the last subsection.

P2

P4

p3 t3

Figure 5. A Petri Net graph
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Consider the Petri Net shown in Figure 5 . The corresponding incidence matrix A = [a;]

(see Section 2.4.2), of order 3 x 4, is given bellow.

The entry a;; = -2 indicates that when transition t, fires, two tokens disappear from place
p,- Similarly, the entry a,, = 2 indicates that two tokens appear at place p, when transition

t, fires. The initial marking M, is represented by a 4 x 1 column vector.

M, =

= O O N

Consider the firing of transition t;, changing marking M, to M,, which can be given as

follows.

O N O W

The state equation M, = M, , + ATU,, k = 1, 2, ... (see Section 2.4.2) can be written as

follows.

3 2 -2 1 1 0
0 0 1 -1 0

= + 0
2 0 0 -2 2 1
0 1 1 0 -1

The incidence matrix A is of rank 2 and can be partitioned into A,;, A,,, A,,, and A,, (see

Section 2.4.2), where
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2 1 0 1
ATl g I PR

Hence the fundamental circuit matrix B, (see Section 2.4.2) can be given as follows.

B = 1 0 1/2 2
! 0 1 =-1/2 -1
Now, we can observe that (B))(aM) = 0 holds for aAM = M, - M,. Hence marking M, is

reachable from marking M, (see the theorem in Section 2.4.2).

a. Fusion of Beriea Places b. Fusion of Parallel Piacea
-
map
/ ﬂ
c. Fusion of Series Transitions dFusion of Paraliel Transitions

S 2

Figure 6. Six transformation techniques
preserving safeness, liveness, and
boundedness

2.4.3 Reduction Techniques

There are a large number of transformation techniques for Petri Nets [Murata89].
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These techniques reduce the complexity of a Petri Net to some extent. Here we will
present six simple transformations that preserve properties of safeness, liveness, and

boundedness [Murata80]. These transformations are depicted in Figure 6.



CHAPTER 11

IMPLEMENTATION ISSUES

3.1 Implementation Platform and Environment

3.1.1 Sequent Symmetry S/81

The Symmetry S/81 is a powerful mainframe-class multiprocessor system
developed by Sequent Computer System, Inc. Its shared-memory, multiprocessing
architecture consists of the following elements:

* A parallel architecture using multiple industry-standard microprocessors.

« The DYNIX/ptx or DYNIX V3.0 operating system, both UNIX system ports.

« Standard interfaces including Ethernet, MULTIBUS, VMEbus and SCSI

[Sequent90].

The operating systems of the Symmetry S/81 have been engineered to incorporate
parallel processing features. However, UNIX compatible software can run on the
Symmetry S/81 without modification or with slight modification. In multi-user
applications, tasks are automatically distributed to multiple processors which increases
system throughput and reduces response times [Sequent90].

DYNIX V3.0 supports both the Berkeley UNIX and UNIX System V command

sets, whereas DYNIX/ptx is compatible with AT&T System V3.2 only [Sequent90].
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3.1.2 The X Window System

The X Window System is a software system used to develop graphical user-
interfaces (GUI). Its device-independent nature allows programmers to develop portable
GUIs [Young90] [Chandrashekar91] [Chandrashekar93], the only requirement being that
the X protocol should be supported by the hardware. The X protocol defines the
interaction between a server and a client. The X Window System has a client-server
architecture. A server is a process responsible for all input and output devices, and an
application acts as a client [ Young90].

The X library provides the interface between an application and the X Window
System. One such library is Xlib, a low level library of C routines that provides access
to X graphics and interface functions [Johnson90] [Keller90] [Barkakati91]. Developing
a GUI is usually done using toolkits which are easier to use than Xlib. The standard
toolkit, known as the X Toolkit, consists of two parts, a layer known as Xt Intrinsics and
a set of user-interface components known as widgets [Johnson90]. The Xt Intrinsics
supports many different widget sets. One of these widget sets is the Motif Widget Set by
the Open Software Foundation (OSF). The Motif widget set provides GUI components

such as menus, buttons, and scroll bars.

3.1.3 OSE/Motif Toolkit

The OSF/Motif Toolkit, developed by members of the Open Software Foundation
(OSF), is based on the X Toolkit Intrinsics (Xt). It is a set of functions and procedures

that provides quick and easy access to the lower levels of the X Window System. The set
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of functions and procedures provides user-interface objects called widgets. The Motif

user-interface specification is completely imple mentation independent [Heller91].

The complete architecture of Motif consists of other components as illustrated in

Figure 7 [Berlage91].

Application UL

.| | Windo .
Mnge“r’ Toolkit Conpile

!

Library Library

Window
Systemn |

X Display |

Legend:

UIL: User Interface Language.

Figure 7. Architecture of OSF/Motif (Source: [Berlage91])
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The X Window System acts as the lower layer of the whole structure, which
makes the system machine independent. The Motif window manager manages the basic
functions of a window such as moving, resizing, and iconizing. The Motif window
manager follows a set of standard conventions known as the Inter-Client Communication
Conventions (ICCC), which enable it to manage X applications developed using different
toolkits. It also manages the stacking order of the overlapping windows and controls the
input focus determining which application window receives the input [Berlage91].

A User Interface Language (UIL) is provided to specify the presentation details
of the user-interface objects. These specifications are translated by the UIL compiler and
are read in at run time. Any Motif application can be designed without the use of UIL
[Berlage91].

The most important component of the architecture of OSF/Motif is the Motif
toolkit, which provides a set of widgets. It provides widgets for some common user-
interface objects such as scroll bars, push buttons, labels, menus, dialog boxes, and text
entry or display areas. In addition to these basic widgets, there are widgets called
managers, which control the layout of other widgets. A widget operates, to a great extent,
independently of the application. Xt dispatches events to a widget, which takes actions
accordingly. For example, a label widget knows how to draw itself, how to highlight itself
and how to respond to a mouse click (or a user-defined action) by calling an application
function [Nye90] [Heller91].

Figure 8 shows the class inheritance hierarchy for the Motif widget set. Classes

defined by Xt are also shown. Xt defines certain base classes of widgets, whose behavior
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can be inherited by its subclass widgets. These base classes provide a common platform

to all Xt-based widget classes.

Primitive | Composite Shell i
| | I I 1

| Lavel | |[Scrougar] { [ Text [ OverrideShell J [ WMShel
| ]

[Texmeld [ List Eeparalor Errowaunon L MenuShell [ VendorShell
|

1 |
[LTopLeveIShell_J | TransientShell
{Drawn- Push- Toggle- | | Cascade- | 1

Button Bution Button Button LAppIicationSheHI | DilogShell

Constraint

Manager

| ] L 1
Scale [ DrawingArea Uullethoard L RowColumn
[ScrolledWmdow | PanedWindow l [ Frame

| 1 1
[ MainWindow r Form [SelectionBox [MessageBOx

1
I ]
I Command ' [FileSelectionBOx

Figure 8. Class inheritance hierarchy for the Motif widget set (Source: [Nye90])
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The Xt’s Core widget class is the root of the hierarchy and serves as the
supperclass for all widgets. It provides some common resources inherited by all widgets,
such as position and size.

The Motif Primitive widget class is a subclass of Core. It inherits resources from
Core and adds a few features of its own, such as the control of Motif 3-D shadows style.
In the hierarchy of Primitive widgets, the Label widget class adds features of its own
namely, the ability to display a string or a pixmap, and adds mechanisms for changing
the font and placement of the string. All the subclasses of the Label widget class such as
PushButton, inherit these added features along with others [Nye90].

The Xt’s Composite widget class, which is a subclass of Core, introduces
geometry-management capabilities. The Constraint class, also provided by Xt, is a
refinement of the Composite class that provides the user or the application a way to
manage the size and position of a widget. Motif also provides the Manager class, a
subclass of the Constraint class, which acts as the supperclass of all Motif geometry-
managing widget, such as RowColumn, ScrolledWindow, and BulletinBoard [Nye90].

The Xt’s Shell widget class is a subclass of the Composite class. The Shell
widgets provide an interface between other widgets and the window manager. The Shell
widgets set the properties required by the window manager, and handle the window
manager protocol for the application. As interacting with the window manager is very
complex, there are quite a few Shell widget classes. The OverrideShell class is used to
put up a temporary window that completely bypasses interaction with the window
manager. Motif introduces the MenuShell class to service the special interface required

by the Motif architecture. The WMShell widgets are simple, wire bed-frames that have
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no special attributes. The VendorShell widget class is a subclass of WMShell so that
vendors can define attributes that are specific to their own window managers. Dialog
boxes are usually implemented in Xt using the TransientShell widget class. Window
managers are not supposed to iconify the TransientShell widgets separately. If an
application is iconified, all of its TransientShell widgets are iconified by the window
manager. The Motif DialogShell is a subclass of TransientShell. The TopLevelShell and
ApplicationShell widget classes are used by applications as their main top-level window

[Nye90] [Young90] [Heller91].

3.2 Implementation

3.2.1 Program Structure

The software for the tool DrawPetri is divided into 19 modules (C programs).
Every module includes sub-programs (functions) associated with a particular action
needed during the invocation of DrawPetri. The first three modules are used to setup the
initial environment while others are used to implement different options provided by
DrawPetri. All functions necessary to implement an option are included in one module
so that each option can be modified independently of the rest of the program. The

modules are discussed below.

1. DrawPetri.c: This module is the main program file of DrawPetri. Various
external functions are called to setup the initial user-interface of DrawPetri. To initialize
the environment, functions are called from the program file init.c. To develop the user-

interface, functions present in the program file user_interface.c are called.
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2. init.c: This program file contains the functions required to initialize the
environment which includes the initialization of different data structures and global
parameters. It also creates different cursor shapes used by the application.

3. user_interface.c: This program includes functions which are called to establish
the initial user-interface of DrawPetri. It creates pull-down menus, a display bar for the
file name, a panel of action buttons, a display bar for the action selected and a scrollable
(virtualized) drawing area. Inidally, no action is selected and the lower display bar
displays "NOTHING" for the prompt ACTION SELECTED. The default file name
"Untitled’ is displayed on the display bar located at the top of the main window.

4. alloc_node.c: The functions included in this program file allocate a new node,
either a place or a transition. It consists of two functions which provide the desired node,
i.e., a place or a transition. Memory is allocated for the data structure PLACE or
TRANSITION (whichever is needed), and the members of the data structure are
initialized.

5. open_file.c: This program file contains the functions required to implement the
Open and the New options, selectable from the pull-down menu File. Motf’s
FileSelectionDialogBox widget is used for the file selection. Functions needed to read an
existing file are also included in open_file.c

6. close_file.c: This file consists of functions needed to implement the Quit option.
One of its responsibilities is to provide a dialog box titled SHUT DOWN, when the Quit
option is selected.

7. draw_object.c: The functions used to draw graphical objects, representing

places, transitions, links, and labels are included in this program file. The Xlib functions



23

XDrawArc, XDrawRectangle, XDrawSegments, XDrawLine, and XDrawString are used
in these functions.

8. link.c: The functions included in this file are related to the operation of drawing
a link. When the LINK option is selected, one of its functions is called to pop up a dialog
box, where the user is prompted to enter the link definition, i.e., a source and a
destination for the link to be drawn. There are a few functions which check the validity
of the link.

9. edit_label.c: The functions of this file implement the Editl.abel option present
in the pull-down menu Edit. A dialog box is presented by a function where a user enters
an old label and a new label. There are functions to check the validity of this label
change.

10. delete.c: This file consists of functions used to implement the DeleteObject
option which can be selected from the pull-down menu Edit. There is a function which
selects an object to be deleted, then another function is called to delete the selected
object.

11. put_token.c: The functions of this file are responsible for the PUT_TOKEN
option. The display of the dialog boxes and the other operations required for this option

are managed by these functions.

12. spec.c: The functions included in this file implement the EDIT_SPEC and the

SHOW_SPEC options. Dialog boxes are created and a user is provided an editable area

to edit the interpretation of a node. One of the functions decides which node is selected

by the user.
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13. save.c: The functions used to implement the Save and the Save As options are
included in this file. The function which actually writes the information to a file is also
included here.

14. cursor.c: The functions present in the file cursor.c are used to create and assign
different shapes to the cursor. These shapes are used on different occasions.

15. help.c: This file contains the help messages of DrawPetri.

16. utility.c: This file consists of different utilities used by DrawPetri.

17. undo.c: The functions involved in the implementation of the Undo option are
included in this file. The Undo option is given in the pull-down menu Edit or it can be
called by clicking the third button of the mouse while positioning the cursor inside the
drawing area.

18. warn_msg.c: This file provides different warning messages that might be
needed during the invocation of DrawPetri.

19. fire.c: The functions of this file are associated with the pull-down menu Firing.
One of its function selects a transition to fire. If the selected transition is found to be
enabled, the corresponding action is taken and the marking after firing is shown. Several

functions are included to implement the options selectable from the pull-down menu

Firing.

Each file, except warn_msg.c, has its own header file. The name of the header file
is the same as the program file with an extension ’h’, e.g., the header file for
user_interface.c is user_interface.h. In the header file of a program file, the header files

for X and Motif are included. Each header file also declares the external functions that
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are called by the functions present in the corresponding program file. Each header file
also declares the functions defined in the file.

The include-file called data_str.h is shared among the above-mentioned program
files (except for help.c and warn_mesg.c). It contains the definitions of the different data
structures and constants. The global variables are declared as external variables in the file
global.h, which is included as header file in every file except DrawPetri.c.

The files mentioned above are all managed by a makefile named "Makefile". Each

program file is compiled separately and then linked together.

3.2.2 The User Interface

The user-interface of DrawPetri is developed using different Motif widgets. The
C program user_interface.c (see Section 3.2.1) contains all the necessary function calls
to establish the initial user-interface of DrawPetri. The initial user-interface of DrawPetri
is depicted in Figure 9.

The main interface of DrawPetri is divided into five regions. Each region with the
constituent components is discussed below.
* Region 1 displays the name of the current file being edited. Whenever DrawPetri is
started or a new file is opened, the string "Untitled" is displayed as the file name. During
the process of editing a Petri Net structure, if a file is saved with another name, the new
file name is displayed. If an existing file is opened, its complete path is not displayed.

Only the character string after the last forward-slash (/) is taken as the file name, e.g., if
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the file name, with a complete path, is "/z/hassanm/temp/petri_filel", then only
"petri_file1" will be displayed.
* Region 2 is comprised of a scrollable (virtualized) drawing area. The drawing area is
implemented by creating a Motif widget of the class XmDrawingAreaWidgetClass. It is
created as a child of a ScrollWindow widget. The size of the drawing area is 1000x1200
(width x height) pixels. Within the drawing area, a user can draw a Petri Net structure of
a system. The drawable objects consist of circles (places), arrowhead lines (links),
rectangles (transitions), and strings (labels and tokens). The drawing area can be scrolled
in both directions, horizontally and vertically, using the horizontal and vertical scroll bars.
* Region 3 is located at the bottom of region 2 (the drawing area). It displays the current
action selected from the pull-down menu or from the options available on the left panel.
If there is no active action, it displays the string "NOTHING".
» Region 4 consists of four pull-down menus: File, Edit, Firing, and Help. The File menu
contains options: New, Open, Save, Save As, and Quit. The New option lets a user create
a new file. If no drawing action is done in the current session, a file with a default name
"Untitled" is opened and the drawing area is cleared. Otherwise, a dialog box is displayed
prompting the user to save the current file. Three buttons: YES, NO, and CANCEL are
provided. The YES button saves the current file and opens a new one. The NO button
opens a new file without saving the current changes to the file. The CANCEL button
cancels this option.

The Open option allows a user to open an existing file. When this option is
chosen, a dialog box titled File Selection appears. This dialog box displays the directories

and the files of the current directory in separate scrollable sections. Initially, this dialog



28

box displays the files in the current directory. A directory can be changed by selecting
one of the directories from the given list or it can be changed using the Filter option of
the dialog box. This option can also be used to display the file names satisfying some
generic expression using wild cards (as in UNIX). To change the directory, a valid path
in the Filter text box is needed, which should be followed by the choice of the Filter
button. A file can be directly selected by typing a valid file name (the full path must be
indicated unless the file is in the current directory) in the Selection text box. A file can
be opened by selecting it from the list or through the Selection text box, and choosing the
OK button. A desired file can also be opened through the Files list by double clicking on
it. If the selected file is in the correct format, the file is opened and the corresponding
Petri Net structure is displayed in the drawing area. Now the user can edit the file.
However, if the selected file is not in the required format, a warning message box will
pop up and the user must respond to it before taking any further action. After responding
to the warning message box, a new selection can be made. When a file is successfully
opened, the File Selection dialog box pops down (otherwise it will remain visible). The
CANCEL button is provided to pop down the dialog box without opening a file.

The Save option stores the changes made to the current Petri Net structure without
closing the file. If the user chooses the Save option when a file has not yet been named,
a Save dialog box pops up. It prompts the user to enter a file name. Two warning
message boxes may pop up, one for an invalid file name (no name) and the other for a
file name that already exists. The CANCEL button is provided to cancel the Save

operation if so desired.
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The Save As option allows a user to name and save a copy of the current file with
a new name. The current file name, displayed in a text box, can be browsed but cannot
be edited. Another text box is provided for the entry of a new name, which should be
followed by the choice of the SAVE button. The new name will be displayed and the old
file will be closed. If the recent changes to the old file are not saved before saving as a
new file, the changes will not appear in the old file but they will appear in the new file.
If the old file has not yet been named, a dialog box pops up to prompt the user to save
the current file. If a user decides to save the file, the Save dialog box pops up.

The Quit option ends the current session of DrawPetri. When this option is
selected, a SHUT DOWN dialog box pops up. The user is prompted to save the current
file. Three buttons: YES, NO, and CANCEL are provided. The YES button saves the file
and ends the session (if a file name is given). If the file has not yet been named, the Save
dialog box pops up (discussed previously). The NO button ends the session without
saving the current changes to the file. The CANCEL button cancels this option.

The Edit menu provides three options: Undo, EditLabel, and DeleteObject. Undo
reverses the last action (drawing action) that is performed on the drawing area. This
action can be executed by clicking the third button of the mouse. The SteppedFire option,
which is located in the Firing menu, is not an undoable option. Only drawing actions are
undoable. For example, a most recently deleted object can be restored using Undo. After
restoring an object, if Undo is selected again, it deletes the object.

Using the option EditLabel, a user can change the label of a node (a place or a
transition). A dialog box titled EDIT LABEL pops up. A user is prompted for an old and

a new label for a node. If both labels are valid (an existing old label and a non-existing
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new label) and the DONE button is pressed, the change takes place. A warning message
box may appear if an invalid label is given.

The option DeleteObject is used to delete an object. The object may be a place,
a transition, or a link. When this option is selected, the cursor for the drawing area
changes to a pirate sign (skull and cross-bones). To delete an object, the cursor must be
placed over it and the first button of the mouse should be clicked.

The Firing menu has three options: SteppedFire, ViewHistoryFile, and
ExecutionSequence. The options provided may be used to observe the dynamic behavior
of a Petri Net model. The SteppedFire option is provided to select and fire a transition.
The selected transition should be an enabled transition, otherwise a warning message box
will pop up. An enabled transition is indicated by a filled rectangle. If the selected
transition is enabled, it is fired. After each firing, the marking of the Petri Net is updated.
The ViewHistoryFile option displays the history file, generated for the current session of
firing. For each transition fired, the history file contains the label of the transition fired
and the marking of the Petri Net (the token assignment). The ExecutionSequence option
displays the history of the execution sequence, i.e., a list of the transitions fired. The last
fifty transitions (if more than 50) are displayed.

The Help menu provides a quick help during the invocation of DrawPetri. A brief
help is available on options PLACE, TRANSITION, LINK, PUT_TOKEN, EDIT_SPEC,
SHOW_SPEC, Undo, DeleteObject, EditlLabel, SteppedFire, ViewHistoryFile, and

ExecutionSequence. More detailed help is available in the User Guide for DrawPetri

(APPENDIX B).
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» Region 5 is a panel of seven action buttons on the left side of the main window. These
are the frequently-used options. The PLACE option can be selected by pointing and
clicking on it. Upon selection of the PLACE option, the display area for the action
selected displays DRAW PLACE. Now the user can draw a circle on the drawing area
representing a place. The radius of the circle is fixed. When a user first clicks some place
on the drawing area, a place in the form of a circle with a dotted-line boundary appears.
This place can be moved to a desired location. A click of the second button of the mouse
will make the place "permanent” (i.e., the boundary becomes a solid line). A default label
is provided for each place. The labels can be edited using the EditLabel option (discussed
previously).

The TRANSITION option is provided to draw a rectangle representing a transition.
The width of a transition is fixed. A user can stretch a transition horizontally or vertically
to a desired length. When a user, after selecting the TRANSITION option, clicks on the
drawing area, that point on the drawing area is taken as one of the corners of the
rectangle representing the transition. After stretching to the desired length, a click of the
second button of the mouse will make the transition permanent. A default label is
provided for each transition. The labels can be edited using the EditLabel option
(discussed previously).

The LINK option is provided to draw a link between a place and a transition.
When this option is selected, a dialog box titled LINK DEFINITION appears. The user
is prompted to enter the "definition" of the link to be drawn. To "define" a link, the user
should mention the source and the destination of the link. A valid label (i.e., an existing

label) of a place or a transition should be given for the source and for the destination. If
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an invalid label is entered, a warning message box pops up. It also wamns if a link is
defined for a same type node, which is against the definition of a Petri Net graph (the
graph must be bipartite, as discussed in Chapter II). If a link is defined correctly, the
dialog box pops down. Now the user should select the source on the drawing area and
drag the mouse to the destination. As soon as it hits the destination, the link is
established. The source is selected by clicking on its boundary. If a user clicks away from
the boundary (inside or outside), a warning message box pops up. It displays the
definition of the link being drawn and asks the user to re-select the source. After selecting
the correct source, a dotted link becomes visible. The user can stretch it and also change
its path by clicking the second button of the mouse. The drawing of a link can be
cancelled by clicking the third button of the mouse before hitting the destination. If any
other option is selected during the process of drawing a link, the process of drawing a
link is canceled.

The PUT_TOKEN option allows a user to assign a number of tokens to a place.
When this option is chosen, a dialog box titled PUT TOKEN pops up. A user is prompted
for the label of the place where the tokens are to be assigned. Three buttons:
INCREMENT, DECREMENT, and DONE are provided. The INCREMENT button
increments the number of tokens by one and the DECREMENT button decrements the
number of tokens by one. Initially, each place is assigned zero number of tokens. If the
number of tokens at a place is a zero and a user clicks the DECREMENT button, a
warning message box will pop up (as a negative number of tokens cannot be assigned).

Other warning message boxes may also pop up for various reasons: for an invalid label
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(no label), for a label which does not exist, or for a label which is a transition. To pop
down the PUT TOKEN dialog box, the DONE button is provided.

The EDIT_SPEC and SHOW_SPEC options deal with the specification of a node.
The specification of a node consists of the label of the node, the type of the node (place
or transition), and the interpretation of the node. The EDIT_SPEC option lets the user
type in the interpretation of the node. Using the SHOW_SPEC option, a user can only
view the interpretation of a node. When a user selects either of these two options, the
cursor definition for the drawing area changes to a hand pointing to an object. When a
user clicks on a node whose épeciﬁcation is to be edited or viewed, a window titled EDIT
SPECIFICATION or SHOW SPECIFICATION pops up, where the user can edit or view
the specification of the selected node. For the EDIT SPECIFICATION window, two
buttons, SAVE and CANCEL, are provided. The user can save the edited interpretation
by clicking the SAVE button or can cancel it by clicking the CANCEL button. There is
only one button, namely DONE, for the SHOW SPECIFICATION window. Clicking it
will pop down the window.

The last action button is the HISTORY option. This is a toggle button (like a light
switch). Every time it is clicked, it changes its state (ON/OFF). When this HISTORY
switch is active (ON), a small square next to it becomes black; otherwise, it becomes
white indicating that it is not active (OFF). Initially, it is in the OFF state. When it is
turned ON, a history file is generated for a session of the firing of the Petri Net. For each
transition fired, the history file contains the label of the transition fired and the marking
of the Petri Net (i.e., its token assignment). When it is desired to generate a history file

for a session of firing, a user should turn this switch ON. When this switch is turned ON,
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a dialog box pops up. It prompts the user to enter a file name for the history file to be
generated. After entering a valid file name (a non-existing name), the selection of the
DONE button turns ON the HISTORY switch. The CANCEL button pops down the
dialog box and the HISTORY switch is turned OFF. A warning message pops up for an
invalid file name. If a valid file name is given and the DONE button is clicked, the
HISTORY switch is turned ON. Now the user should select the SteppedFire option from
the Firing menu to execute (to fire the transitions of) the Petri Net. The history file is
updated for each transition fired. If any option other than from the menus Firing and Help
is chosen, the history switch is turned OFF (i.e., the firing session ends). The history file
generated for a session of firing can be viewed using the ViewHistoryFile option present

in the Firing menu.

3.2.3 Other Implementation Details

In this subsection, a brief implementation detail regarding the drawing of a link
with an arrowhead is mentioned, plus a few known limitations of DrawPetri.

Initially, drawing a link with an arrowhead proved to be rather difficult. This
problem was posted on the internet news group "comp.windows.x" and some help was
received from Mr. Paul Brown (e-mail address: brown@zen.wes.army.mil). After
necessary modifications the code was used for drawing a link with an arrowhead. The
section of the code sent by Mr. Paul Brown is given in Appendix D, located inside the
C program draw_object.c. The logic is explained below.

Let the line for which an arrowhead is needed have coordinates (x1, y1) and (x2,

y2). Two small line segments @ and b are drawn from the point (x2, y2), to make the
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arrowhead. The line segment a is drawn between coordinates (x1la, yla) and (x2a, y2a),
and the line segment b is drawn between (x1b, y1b) and (x2b, y2b).

The values of these coordinates are given below,

xla = x2
yla=y2
x2a = length * cos(a - B)
y2a = length * sin(o - )
x1b = x2
ylb =y2
x2b = length * cos(a - B)
y2b = length * sin(a - PB)

The constant "length" is the length of each line segment. The value used for length
is 15. Other values are, o = tan'((y2 - y1)/(x2 - x1)) and B = 20.0 * k, where k is a
constant whose value is 0.01745329. The quantities k, length, o, and B are declared as
double integer. The value of the expression tan'((y2 - y1)/(x2 - x1)) is calculated using
the C math function atan2(). Finally, the three line segments are drawn using the Xlib
function XDrawSegments(), which makes the required line with an arrowhead.

One of the limitations of DrawPetri is that the total number of objects that can be
drawn in the drawing area is limited by an array size. The size of this array is currently
1000, which can be changed if desired. Also, the size of the drawing area is limied, so
a system that needs a larger area cannot be designed on one screen. A large Petri Net
should be broken down into subsystems, so that it can fit in the given drawing area.

However, the default size of the drawing area, which is 1000x1200 (width x height)

pixels, can be changed.



CHAPTER IV
EVALUATION OF THE TOOL

In this chapter, the evaluation of the tool DrawPetri is mentioned together with
some observations and possible improvements based on the evaluation. DrawPetri was
prototypically evaluated by giving the graduate students of the Operating Systems II
course offered by the Computer Science Department of Oklahoma State University at
Stillwater, Oklahoma, assignments to draw the Petri Net model of an existing simulation
package named the Unified Simulation Environment (USE). The USE system is used in
the prototyping and evaluation of architectures and operating systems [Hassan92] [Jhun92]
[Daily93]. Approximately 35 graduate students used DrawPetri and some useful feedback
was received. A number of smaller subsystems were also modeled by DrawPetri, as

explained in the next section.
4.1 Sample Systems Modeled by the Tool

One of the systems modeled by DrawPetri was the USE system (mentioned
above). Figure 10 shows the design of part of the USE system. This system is modeled
and its dynamic behavior is observed. The execution of the resulting Petri Net structure
of the system was close to the actual expected behavior of the system.

Other subsystems were also modeled using DrawPetri and their dynamic behavior

was observed. The Petri Net shown in Figure 11 represents a model of a readers-writers
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synchronization [Murata89], where the 5 tokens at place pl represent 5 processes that
may read and write in a shared memory represented by p2. Up to 5 processes may be
reading concurrently, but when one process is writing, no other process can be reading
or writing. It is easily verified that up to 5 tokens (processes) may be in the place labeled
Reading if no token is in the place labeled Writing, and that only one token (process) can
be in the place labeled Writing since all 5 tokens in place p2 will be removed when tl
fires once.

The Petri Net shown in Figure 12 represents parallel activities [Murata89]. The
parallel or concurrent activities represented by transitions t2 and t3 begin at the firing of

the transition labeled ParBegin and end with the firing of the transition labeled ParEnd.
4.2 Observations

From the feedback obtained from the users of DrawPetri, several useful
observations were made. Based on those observations, a number of changes were made
to the initial implementation. One of the important changes made was the method of
drawing links. Initially, only straight links (one-segment lines) could be made, i.e., a line
was drawn between two pairs of coordinates (x1,y1) and (x2, y2). The problem with this
approach was that sometimes the user had to pass the link through some objects that came
in its path. There was no way to change the direction, thus bypassing an object, and
continue making the link. The algorithm for drawing a link was changed so that a link
may have as many segments as needed. The course of the path of a link can be changed

by clicking the second button of the mouse. As soon as the destination node is hit, a link
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is established. If a link consists of several segments, only the segment hitting the
destination node will have an arrowhead.

Another observation made was that the Undo option was heavily used during the
process of editing a Petri Net structure. To undo the last action, the user had to go to the
pull-down menu Edit every time and select the Undo option from there. To ease the
process of editing, the Undo action was associated with the third button of the mouse as
well as the pull-down menu and the button selection. Now a user can undo the last action
by clicking the third button of the mouse, while keeping the cursor inside the drawing

arca.



CHAPTER V
SUMMARY AND FUTURE WORK
5.1 Summary

In Chapter 1, the significance of modeling and the main objective of this thesis
was stated. Chapter II presented an introduction to Petri Nets. The topics covered in this
chapter consisted of the basic definitions to understand Petri Nets; some of the important
properties of Petri Nets such as reachability, safeness and boundedness, liveness, and
coverability; modeling with Petri Nets; and analysis of Petri Nets. Chapter III discussed
the implementation issues of the DrawPetri tool. Section 1 of Chapter III addressed the
implementation platform and the run-time environment, including an introduction to the
Sequent Symmetry S/81, the X Window System, and the OSF/Motif Toolkit. Section 2
of Chapter III explained the program structure of the tool, the user-interface, and other
implementation details. Chapter IV outlined the pilot evaluation of the tool.

The main objective of this thesis was to develop a graphical tool that can help in
developing a Petri Net model of a given system and to animate the execution of the
resulting Petri Net (i.e., to provide the before-firing and after-firing snapshots of the
corresponding Petri Net). This tool can be used to design a system or part of system that
can fit in the drawing area of the tool. If a big and complex system is desired to be

designed, it can be broken down into well-defined subsystems, each of which can be
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modeled on the given drawing area. The user-interface components are implemented using
OSF/Motif widgets (discussed in Chapter III). This tool was used by a number of users
to design reasonably complex systems. The graduate students of the Operating System II
course, offered by the Computer Science Department, Oklahoma State University, so far
have been the main users of this tool (see Chapter IV). In general, the users were able to
model a fairly complex system using this tool. Their feedback was used to improve the

tool.
5.2 Future Work

The future versions of this tool should incorporate one or more of improvements
mentioned below.

A nested Petri Net model can be implemented, so that the limitation of drawing
a Petri Net one screen at a time can be removed. A Block and Move option can be
implemented for obtaining less cluttered models. Analysis of a Petri Net model can be
introduced in the form of some options.

Finally, as it was originally intended, the DrawPetri tool can be incorporated into
the existing simulation package called the USE system (used for the prototyping and
evaluation of architectures and operating systems) [Jhun92] [Hassan92] [Daily93] not only
to model different systems but also to use the resulting Petri Net as an executable

specification of a desired system.



REFERENCES

[Agerwala79] T. Agerwala, "Putting Petri Nets to Work", IEEE Computer, vol. 9,
no.12, pp. 85-94, December 1979.

[Barkakati91] N. Barkakati, X Window System Programming, Macmillan Computer
Publishing, Carmel, IN, 1991.

[Berlage91] Thomas Berlage, OSF/Motif: Concepts and Programming, Addison-
Wesley Publishing Company, Reading, MA, 1991.

[Chandrashekar91] S. Chandrashekar, B. E. Mayfield, and Mansur H. Samadzadeh, "A
Project Engineering Tool to Assist in the Development and Maintenance of
Project Life Cycles", Proceedings of the ACM/IEEE-CS 1991 Symposium on
Applied Computing, Edited by: V. Kumar and E. A. Unger, Kansas City, MO,
pp. 119-122, April 1991.

[Chandrashekar93] S. Chandrashekar, B. E. Mayfield, and Mansur H. Samadzadeh,
"Towards Automating Software Project Management", accepted for publication
in The International Journal of Project Management, vol. 11, no. 1, pp. 29-38,
February 1993.

[Commoner72] F. Commoner, Deadlocks in Petri Nets, Report CA-7206-2311,
Massachussetts Computer Associates, Wakefield, MA, 50 pages, June 1972.

[Daily93] S. R. Daily and Mansur H. Samadzadeh, "Object-Oriented Simulation of
Capability Based Architectures", The Twenty Sixth Annual Simulation
Symposium, Sponsored by SCS, IEEE-CS, and ACM, in conjunction with The
1993 Simulation Multi-Conference, pp. 258-266, Washington D.C., March 29-
April 1, 1993,

[Deo74] N. Deo, Graph Theory With Applications to Engineering and Computer
Science, Prentice Hall, Inc., Englewood Cliffs, NJ, 1974.

[Hassan92] Khaled M. Hassan and Mansur H. Samadzadeh, "An Object-Oriented
Environment for Simulation and Evaluation of Architectures," Proceedings of
1EEE 25th Annual Simulation Symposium in conjunction with The 1992 SCS
Simulation Multiconference, Orlando, FL, pp. 91-97, April 1992.

44



45

[Heller91] Dan Heller, Motif Programming Manual, O’Reilly & Associates, Inc.,
Sebastopol, CA, 1991.

(Jhun92] Ik-Jeong Jhun, Khaled M. Hassan, and Mansur H. Samadzadeh, "Simulation
of a Computing Environment Using Stochastic Processes and the Object-
Oriented Technology," Proceedings of the Twenty-Third Annual Pittsburgh
Conference on Modeling and Simulation, Volume 23, Part 3, Edited by:
William G. Vogt and Marlin H. Mickle, Pittsburgh, PA, pp. 1579-1585, April
30-May 1, 1992.

[Johnson90] E. F. Johnson and K. Reichard, Advanced X Window Application
Programming, Advanced Computer Books, Management Information Source,
Inc., Portland, OR 1990.

[Johnsonbaugh89] R. Johnsonbaugh and T. Murata, "Petri Nets and Marked Graphs:
Mathematical Models of Concurrent Computation", The American
Mathematical Monthly, vol. 89, no. 8, pp. 552-566, October 1989.

[Keller90] B. J. Keller, A Practical Guide to X Window Programming, CRC Press
Inc., 2000 Corporate Blvd., N.W., Boca Raton, FL, 1990.

[Murata80] T. Murata and J. Y. Koh, "Reduction and Expansion of Live and Safe
Marked Graphs", IEEE Trans. Circuit Syst., vol. CAS-27, no. 1, pp. 68-70,
January 1980.

[Murata89] T. Murata, "Petri Nets: Properties, Analysis, and Applications”,
Proceedings of the IEEE, vol. 77, no. 4, pp. 541-580, 1989.

[Nye90] Andrian Nye, X Protocol Reference Manual for Version 11 of the X Window
System, O’Reilly & Associates, Inc., Sebastopol, CA, 1990.

[Peterson77] J. L. Peterson, "Petri Nets", ACM Computing Surveys, vol. 9, no. 3, pp.
223-252, September 1977.

[Peterson81] J. L. Peterson, Petri Net Theory and the Modeling of Systems, Prentice
Hall, Inc., Englewood Cliffs, NJ, 1981.

[Sequent90] DYNIX/ptx User’s Guide, Sequent Computer, Inc., 1990.

[Young90] D. A. Young, The X Window System: Programming and Applications with
Xt, OSF/Motif Edition, Prentice Hall, Inc., Englewood Cliffs, NJ, 1990.



APPENDICES

46



APPENDIX A
GLOSSARY AND TRADEMARK INFORMATION

accelerator: A key combination used to invoke a menu entry quickly without displaying
that menu.

application window: The window where an application resides with its complete user
interface. -

background: The flat area on which a widget resides.

background color: The color from which all widgets generate their top and bottom
shadows and their select color, and against which labels and bitmaps are created

with the foreground color.

bipartite graph: A graph G is called bipartite if its vertex set V can be decomposed into
two disjoint subsets V, and V, such that no edge is allowed between pairs of
vertices in the same subset.

bitmap: An image created by using only two colors of the screen.

button: Either a physical button on the mouse or a widget that simulates a real button on
the screen.

callback: A mechanism invoking a procedure of an application by a widget under specific
conditions.

class: Common description for a set of similar objects with the same structures but
different attribute values.

class hierarchy: Logical ordering of classes, in which a subclass is the specialization of
its superclass. Subclasses may inherit, change, or add features.

click: Pressing and releasing a mouse button without intervening pointer motion.

client: Any widget or a set of widgets that is managed to be displayed in a window.
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client-server model: In client-server model, a process known as a server is responsible for
providing some facilities to other processes known as clients. In the X Window
System, a server (X server) is responsible for all input and output devices and an
application, that uses the facilities provided by X server, is referred to as a client.

composite widget: A widget that may have other widgets as children and control their
geometries.

control vector: For a Petri Net with n transitions, the control vector U, is an n by 1
column vector of (n - 1) 0’s and one non-zero entry. The 1 is in the jth position
indicating that transition t; fires at the kth firing.

dialog box: A window that is popped up by the application when detailed information
needs displaying or needs to be acquired.

enabled transition: A transition t is said to be enabled if every place present in its preset
has at least one token.

event: Message sent by the X server to an application.

event handler: A procedure to reposnd to one or more types of events for a specific
widget.

execution of a Petri Net: Firing of a transition changes the marking of a Petri Net. The
successive firing of transitions and the resulting movements of tokens is referred
to as the execution of a Petri Net.

firing: Firing of a transition means that it removes a token from each place present in its
preset and puts a token in each place present in its postset.

fundamental circuit matrix: A matrix in which all rows correspond to a set of fundamental
circuits.

geometry management: The procedure of automatically negotiating size and location of
widgets in a hierarchy.

graphics context(GC): Various information for graphics output such as foreground pixel,
background pixel, line width, clipping region, and so on. A graphics context can
only be used with drawables that have the same root and the same depth as the
graphics context.

graphical user interface (GUI): A visual representation of a computer’s functions that can
be manipulated by nonprogrammatic means.

icon: A small symbol that represents an object or action that can be selected or performed
by selecting that icon.
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identity matrix: The matrix having 1’s along its main diagonal and 0’s for all other
entries.

incidence matrix: For a given marked Petri Net, PN = (P, T, A, M), with m places and
n transitions, the incidence matrix A = [a;] is an n by m matrix of integers, such
that a; = a;, - a;., where a;, is the number of arcs from transition t; to place p; and

a,;. is the number of arcs from p; to t.

inheritence: A mechanism to make use of the functionality of a superclass in a subclass
without duplicating it.

indegree: Indegree of a node is the number of arcs terminating in that node.

inter-client communication conventions (ICCC): A set of standard rules that control
interaction among clients and between a client and the window manager.

intrinsics: Basic library underlying Motif that implements fundamental mechanisms for
setting up widget classes.

marking: A marking of a Petri Net gives a mapping of places to non-negative integers.
Each integer represents the number of token(s) present in the corresponding place.

mnemonic: Character abbreviation used for a menu command.

MULTIBUS: An industry-standard bus that can be used to connect a variety of peripheral
devices to an S/81 system.

non-singular matrix: A square matrix A is said to be non-singular if its determinant is
non-zero.

outdegree: Outdegree of a node is the number of arcs emanating from that node.

pixel: A single identifiable spot on the screen or in a pixmap. A pixel may have a number
of different color values (black and white on a monochrome screen).

pixel values: A pixel is an N-bit value, where N is the number of bit planes used in a
particular window or pixmap; that is, N is the depth of the window or pixmap. For
a window, a pixel value indexes a colormap to derive an actual color to be visible.

pixmap: A three-dimensional array of bits. A pixmap is usually considered as a
two-dimensional array of pixels, where each pixel can be a value from 0 to 2V
and where N is the depth (z axis) of the pixmap. A pixmap can also be considered
as a stack of N bitmaps.

pointer: An alternate term used to describe a mouse cursor.



place: A place in a Petri Net graph is a node represented by a circle.

postset of a place: Postset of a place p is a set of transitions such that there is an arc from
place p to each transition of the set.

postset of a transition: Postset of a transition t is a set of places such that there is an arc
from transition t to each place of the set.

preset of a place: The set of transitions incident on a place p is called the preset of place
p.

preset of a transition: The set of places incident on a transition t is called the preset of
transition t.

protocol: A mutual agreement between a client and a server to accomplish certain actions.
reachability set: The set of all reachable markings is called the reachability set.

reachability tree: The reachability tree represents the reachability set of a Petri Net (it can
be an infinite tree).

server: The server offers the basic windowing mechanism. It handles inter-process
communication (IPC) connections from clients, demultiplexes graphics requests
onto the screens, and multiplexes input back to the appropriate clients.

singular matrix: A square matrix A is said to be singular if its determinant is equal to
zero.

token: For a marked Petri Net, each place is mapped to a non-negative integer i, which
is interpreted as i token(s) being present at that place.

toolkit: Objects and functions available to an application programmer.

transition: A transition in a Petri Net graph is a node represented by a bar. A transition
is an abstraction of an action.

transpose matrix: Transpose of a matrix A, of order m by n, is a matrix, of order n by m,
obtained by interchanging the rows and columns of matrix A. It is usually denoted

by A'.

widget: Basic interface object of the X toolkit intrinsics associated with an X window
with encapsulated functionality.

window: A rectangular area on a display screen that is associated with a particular
program.
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window manager: The underlying application that makes it possible for windows to be
displayed and directly manipulated on the screen.

X: A portable, networked, and transparent window system.

X client: Application process that uses the services of the X server for input and output.

Xm: The prefix Xm is placed before any value that is specified as a widget resource. A
convention that identifies the X window system and Motif values as different from

other values used in source code.

XmN: The prefix XmN is placed before any resource classification that asks for a
specified value.

X protocol: Protocol by which X clients and X server communicate.

X server: Process that exclusively controls the display hardware and accepts requests from
clients.

X toolkit intrinsics: A library of utility functions and data structures layered between Xlib
and the widget set.

X Window System: Hardware-independent and network-transparent base layer that
provides services to graphical user interfaces.

Xt intrinsics: See X toolkit intrinsics.

TRADEMARK INFORMATION

DEC is a registered trademark of Digital Equipment Corporation.

DYNIX, DYNIX/ptx, Sequent, and Symmetry are registered trademarks of the Sequent
Computer System, Inc.

Motif, OSF, and OSF/Motif are registered trademarks of the Open Software Foundation.

The X window System is a registered trademark of the Massachussetts Institute of
Technology.

UNIX is a registered trademark of AT&T.



APPENDIX B
USER GUIDE FOR DrawPetri

1. Introduction

The Petri Net tool DrawPetri is available on Sequent Symmetry S/81 system
located at the Computer Science Department of Oklahoma State University, Stillwater,

Oklahoma.

The tool DrawPetri provides a graphical environment to model a system using
Petri Net as a modeling tool. The user interface of DrawPetri is developed using the
OSF/Motif widget set. The initial screen of DrawPetri contains various available functions
using four pull-down menus and seven action buttons (Figure 13). At the top of the main
window, the name of the current file being edited is displayed. The display bar at the
bottom of the main window shows the current action selected. To draw a Petri Net model,
a scrollable (virtualized) drawing area is provided. Descriptions of all available actions
is explained in the next section.

2. Using Menus

The DrawPetri menu system consists of the following parts: menu bar, menu pads,
menus, and menu options. The menu system allows a user to communicate with
DrawPetri. Each part of the menu system is described below. The initial screen of
DrawPetri is illustrated in Figure 13.

Menu Bar: The menu bar is located at the top left of the main window. It displays
titles for menus.

Menu Pads: The titles on the menu bar are called menu pads. They display the
names of the menus. A user can use the mouse to display the menu associated with each

menu pad.

Menus: When a user chooses a menu pad from the menu bar, DrawPetri displays
a menu. A menu (also called a pop-up menu) is a list of options. When a user chooses
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an option from a menu, the user is telling DrawPetri what action to take. "Choose" means
to activate a selection (highlighted option) by clicking with the mouse.

Menu_Options: Each menu contains options. The options on each menu are
logically related to the menu pad. On a single menu, options can be further grouped and
separated by horizontal lines. When a menu option is chosen, an action occurs: A window
may open or close, an action may be selected, a dialog box may appear, or a command
may be executed.

Certain menu options are followed by an ellipsis "...". An ellipsis means that more
information will be needed to complete the action. With each selection of this type of
option, a dialog box appears to request the additional information needed.

Some menu options have a control-key shortcut listed next to them on the menu.
A user can use the control-key combination as a shortcut to choose a menu option without
displaying the menu.

To choose a menu option with the mouse, point to the menu pad and hold down
the mouse button. The menu appears. While still holding down the mouse button, drag
until the appropriate option is selected. Then release the mouse button to choose the

option. The menu disappears.
3. Using Dialog Boxes

When an option that is followed by an ellipsis is chosen, the box that appears is
called a dialog box. Dialog boxes also appear at other times during a DrawPetri session
when more information is needed to complete an action. A dialog requires a user to
provide additional information before an action can be taken.

Once a dialog box is displayed, a user must exit it before being able to use any
other feature of DrawPetri. To exit a dialog box, choose the appropriate push button. If
a dialog box is displayed and a user tries to perform an action outside of it, the computer
beeps. A particular dialog box may contain different objects such as push buttons, text
box, and list. These objects are defined below.

Push Button: A push button is a small rectangle containing the key words that
describe the action it triggers. The action associated with a push button occurs
immediately when it is clicked. Sometimes another dialog box appears as an action.

Text Box: This rectangular box indicates an editable text region where text may
be entered. To enter text in a text box, click on the text box to position the cursor, then
type and edit as usual. DrawPetri also has descriptive text regions, where text is displayed
but cannot be edited. Some descriptive text can be browsed by the user, e.g., the text box
for current file name in the "Save As" dialog box.
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List: This box contains a list of items such as directories, files, and fields that can
be selected. If necessary, click on the arrow at either end of the scroll bar to move
through a list. Click on a desired item to select it.

Moving within a dialog box using the mouse: A user can move within a dialog
box using the mouse by positioning the pointer, selecting, and clicking to choose a push
button or a text editing region.

Moving within a dialog box using the keyboard: In a dialog box, the tab key may
be used to move from control to control.

Repositioning a dialog box on the screen: A dialog box can be repositioned on the
screen. To move a dialog box using the mouse, point to the title bar, hold down the
mouse button, and drag until the dialog box is in the desired location and then release the
mouse button.

4. File Menu

The File menu contains options that allow a user to create, open, and save a file.
A user can also exit DrawPetri through this menu.

The New option lets a user create a new file. If no drawing action is done in the
current session of DrawPetri, a file with a default name "Untitled" is opened and the
drawing area is cleared. Otherwise, a dialog box is displayed prompting the user to save
the current file. Three buttons: YES, NO, and CANCEL are provided. The YES button
saves the current file and opens a new one. The NO button opens a new file without
saving the current changes to the file. The CANCEL button cancels this option.

The Open option allows a user to open an existing file. When this option is
chosen, a dialog box titled File Selection appears. This dialog box displays all the files
in a directory. The first time that this dialog box appears during a session, it displays the
files in the default directory. The directory can be changed using the Filter option of the
dialog box. This option can also be used to display the file names satisfying some generic
expression using wild cards (as in UNIX). To change the directory, type a valid path in
the Filter text box and choose the Filter button. A file can be directly selected by typing
a valid file name (indicate the full path, if not in the current directory) in the Selection
text box. To open a file, select it from the list or through the Selection text box, and
choose the OK button. A desired file can also be opened through the Files list by double
clicking on it. If the selected file is in the correct format, the file is opened and the
corresponding Petri Net structure is displayed in the drawing area. Now the user can edit
the file. However, if the selected file is not in the required format, a warning message box
will pop up and the user must respond to it before taking any further action. After
responding to the warning message box, a new selection can be made. When a file is
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successfully opened, the File Selection dialog box pops down (otherwise it will remain
visible). To leave the dialog box without opening a file, choose the CANCEL button.

The Save option stores the changes made to the current Petri Net structure without
closing the file. If the user chooses the Save option when a file has not yet been named,
a Save dialog box pops up. It prompts the user to enter a file name. Two waring
message boxes may pop up, one for an invalid file name (no name) and the other for a
file name that already exists. The CANCEL button is provided to cancel the Save
operation if so desired.

The Save As option allows a user to name and save the copy of a current file with
a new name. The current file name, displayed in a text box, can be browsed but cannot
be edited. Another text box is provided for the entry of a new name, which should be
followed by the choice of the SAVE button. The new name will be displayed and the old
file will be closed. If the recent changes to the old file are not saved before saving as a
new file, the changes will not appear in the old file but they will appear in the new file.
If the old file has not yet been named, a dialog box pops up to prompt the user to save
the current file. If a user decides to save the file, the Save dialog box pops up.

The Quit option ends the current session of DrawPetri. When this option is
selected, a Shut Down dialog box pops up. The user is prompted to save the current file.
Three buttons: YES, NO, and CANCEL are provided. The YES button saves the file and
ends the session (if a file name is given). If the file has not yet been named, the Save
dialog box pops up (discussed previously). The NO button ends the session without
saving the current changes to the file. The CANCEL button cancels this option.

5. Edit Menu

The Edit menu provides three options: Undo, EditLabel, and DeleteObject. Undo
reverses the last action (drawing action) that is performed on the drawing area. This
action can be executed by clicking the third button of the mouse. The SteppedFire option,
which is located in the Firing menu, is not an undoable option. Only drawing actions are
undoable. For example, a most recently deleted object can be restored using Undo. After
restoring an object, if Undo is selected again, it deletes the object.

Using the option EditLabel, a user can change the label of a node (a place or a
transition). A dialog box titled EDIT LABEL pops up. A user is prompted for an old and
a new label for a node. If both labels are valid (an existing old label and a non-existing
new label) and the DONE button is pressed, the change takes place. A warning message
box may appear if an invalid label is given.

The option DeleteObject is used to delete an object. The object may be a place,
a transition, or a link. When this option is selected, the cursor for the drawing area
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changes to a pirate sign (skull and cross-bones). To delete an object, place the cursor over
it and press the first button of the mouse.

6. Firing Menu

The Firing menu has three options: SteppedFire, ViewHistoryFile, and
ExecutionSequence. To observe the dynamic behavior of a Petri Net model, select the
SteppedFire option, and point and click on the transition to be fired. The selected
transition should be an enabled transition, otherwise a warning message box will pop up.
An enabled transition is indicated by a filled rectangle. If the selected transition is
enabled, it is fired. After each firing, the marking of the Petri Net is updated. The
ViewHistoryFile option displays the history file, generated for the current session of
firing. For each transition fired, the history file contains the label of the transition fired
and the marking of the Petri Net (the token assignment). The ExecutionSequence option
displays the history of the execution sequence, i.e., a list of the transitions fired. The last
fifty transitions (if more than 50) are displayed.

7. Help Menu

The Help menu provides a quick help during the invocation of DrawPetri. A brief
help is available on options PLACE, TRANSITION, LINK, PUT_TOKEN, EDIT_SPEC,
SHOW_SPEC, Undo, DeleteObject, EditLabel, SteppedFire, ViewHistoryFile, and
ExecutionSequence. More detailed help is available in the User Guide for DrawPetri (i.e.,
this document).

8. Action Buttons

The seven action buttons on the left side of the application window are provided
for a quick selection. These are the frequently-used options. The PLACE option can be
selected by pointing and clicking on it. Upon selection of the PLACE option, the display
area for the "current action selected" displays DRAW PLACE. Now the user can draw
a circle on the drawing area representing a place. The radius of the circle is fixed. When
a user first clicks some place on the drawing area, a place in the form of a circle with a
dotted-line boundary appears. This place can be moved to a desired location. A click of
the second button of the mouse will make the place "permanent" (i.e., the boundary
becomes a solid line). A default label is provided for each place. The labels can be edited
using the EditLabel option (discussed previously).

Select the TRANSITION option to draw a rectangle representing a transition. The
width of a transition is fixed. A user can stretch a transition horizontally or vertically to
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a desired length. When a user, after selecting the TRANSITION option, clicks on the
drawing area, that point on the drawing area is taken as one of the corners of the
rectangle representing the transition. After stretching to the desired length, a click of the
second button of the mouse will make the transition permanent. A default label is
provided for each transition. The labels can be edited using the EditlLabel option
(discussed previously).

To draw a link between a place and a transition, select the LINK option. When
this option is selected, a dialog box titled LINK DEFINITION appears. The user is
prompted to enter the "definition" of the link to be drawn. To "define" a link, the user
should mention the source and the destination of the link. A valid label (i.e., an existing
label) of a place or a transition should be given for the source and for the destination. If
an invalid label is entered, a waming message box pops up. It also warns if a link is
defined for a same type node, which is against the definition of a Petri Net graph (the
graph must be bipartite, as discussed in Chapter II). If a link is defined correctly, the
dialog box pops down. Now the user should select the source on the drawing area and
drag the mouse to the destination. As soon as it hits the destination, the link is
established. The source is selected by clicking on its boundary. If a user clicks away from
the boundary (inside or outside), a warning message box pops up. It displays the
definition of the link being drawn and asks the user to re-select the source. After selecting
the correct source, a dotted link becomes visible. The user can stretch it and also change
its path by clicking the second button of the mouse. The drawing of a link can be
cancelled by clicking the third button of the mouse before hitting the destination. If any
other option is selected during the process of drawing a link, the link will be canceled.

The PUT_TOKEN option allows a user to assign a number of tokens to a place.
When this option is chosen, a dialog box titled PUT TOKEN pops up. A user is prompted
for the label of the place where the tokens are to be assigned. Three buttons:
INCREMENT, DECREMENT, and DONE are provided. The INCREMENT button
increments the number of tokens by one and the DECREMENT button decrements the
number of tokens by one. Initially, each place is assigned zero number of tokens. If the
number of tokens at a place is a zero and a user clicks the DECREMENT button, a
warning message box will pop up (negative number of tokens cannot be assigned). Other
wamning message boxes may also pop up for various reasons: for an invalid label (no
label), for a label which does not exist, or for a label which is a transition. To pop down
the PUT TOKEN dialog box, the DONE button is provided.

The EDIT_SPEC and SHOW_SPEC options deal with the specification of a node.
The specification of a node consists of the label of the node, the type of the node (place
or transition), and the interpretation of the node. The EDIT_SPEC option lets the user
type in the interpretation of the node. Using the SHOW_SPEC option, a user can only
view the interpretation of a node. When a user selects either of these two options, the
cursor definition for the drawing area changes to a hand pointing to an object. When a
user clicks on a node whose specification is to be edited or viewed, a window titled EDIT
SPECIFICATION or SHOW SPECIFICATION pops up, where the user can edit or view
the specification of the selected node. For the EDIT SPECIFICATION window, two
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buttons, SAVE and CANCEL, are provided. The user can save the edited interpretation
by clicking the SAVE button or can cancel it by clicking the CANCEL button. There is
only one button, namely DONE, for the SHOW SPECIFICATION window. Clicking it
will pop down the window.

The last action button is the HISTORY option. This is a toggle button (like a light
switch). Every time it is clicked, it changes its state (ON/OFF). When this HISTORY
switch is active (ON), a small square next to it becomes black; otherwise, it becomes
white indicating that it is not active (OFF). Initially, it is in the OFF state. When it is
turned ON, a history file is generated for a session of the firing of the Petri Net. For each
transition fired, the history file contains the label of the transition fired and the marking
of the Petri Net (i.e., its token assignment). When it is desired to generate a history file
for a session of firing, a user should turn this switch ON. When this switch is turned ON,
a dialog box pops up. It prompts the user to enter a file name for the history file to be
generated. After entering a valid file name (a non-existing name), select the DONE
button. The CANCEL button pops down the dialog box and the HISTORY switch is
turned OFF. A warning message pops up for an invalid file name. If a valid file name is
given and the DONE button is clicked, the HISTORY switch is turned ON. Now the user
should select the SteppedFire option from the menu Firing to execute (to fire the
transitions) the Petri Net. The history file is updated for each transition fired. If any
option other than from the menus Firing and Help is chosen, the history switch is turned
OFF (i.e., the firing session ends). The history file generated for a session of firing can
be viewed using the ViewHistoryFile option present in the menu Firing.



APPENDIX C
SYSTEM ADMINISTRATOR GUIDE FOR DrawPetri
1. Description

The DrawPetri program is a graphical tool to model systems using Petri Net as a
modeling tool. To run DrawPetri, the X Window System and the Motif widget set are
required. The user interface of DrawPetri is developed using the OSF/Motif widget set.
DrawPetri’s interface consists of menus, windows, dialog boxes, as well as other features
that make it easy for a user to communicate with DrawPetri.

DrawPetri is designed for use with a mouse, but its menu system and other
selection panels can be traversed using the keyboard also. It is recommended that users
use the mouse for ease-of-use. The initial interface screen of DrawPetri contains different
actions accessible using four pull down menus and seven action buttons. The display bar
at the bottom of the main window shows the current action selected. To draw a Petri Net
model of a system, a scrollable (virtualized) drawing area is provided. The filename is
displayed at the top of the main window.

2. Maintenance

The information about drawing objects is stored in an array named "buffer". This
array is a member of the structure "graphics_data" (see file data_str.h) The size of the
buffer is 1000, i.e., a maximum of 1000 objects can to drawn. The constant
MAX_OBJECTS defined in the header file data_str.h defines this limit. To change this
limit, the definition of the constant MAX_OBJECTS needs to be modified.

A node can have a maximum of 30 nodes in its preset (incoming links) and
postset (out going links). These limits are defined by the constants MAX_PRESET and
MAX_POSTSET, respectively. They are defined in the header file data_str.h. These limits
can be set according to the requirements.

The interpretation of a node has a limit of 200 characters. This limit is defined by
the constant INFO_LENGTH. It is defined in the header file data_str.h. It can be modified
if desired.
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The ExecutionSequence option present in the menu Firing, displays a maximum
of the fifty latest transitions fired. The constant HISTORY _COUNT defined in the header
file fire.h defines this limit. This limit can be modified. The line "#define
HISTORY_COUNT 50" needs to be modified.

The maximum length of the label of a node is 300. The constant
LABEL_LENGTH defines this length. It is defined in the header file data_str.h. This
value can be modified if desired.

The help and warning messages of DrawPetri are located in the files help.c and
warmn_msg.c. These are ASCII files, so any ASCII editor can be used to modify these
files.

To add or modify a pull down menu, the routine CreatePanel2 located in the file
user_interface.c needs to be modified. The BuildPulldownMenu() routine is to be called
to add a new pull down menu. To add an item in an existing menu, the declaration of that
menu needs to be modified.

The size of the application window is the size of the Motif Form widget
(XmFormWidgetClass). The default size is 1000x1200 (width x height) pixels. This size
can be modified by setting the XmNwidth and the XmNheight resources of the widget
"form". The corresponding code is in the main routine in file DrawPetri.c. Similarly, the
default size of the drawing area can be modified by setting the resources of the widget
"petri_board".

If a new program file is added in the application, Makefile needs to be modified.

3. Options

As an Xt toolkit-based program, DrawPetri accepts the standard X toolkit
command line options [Young90]. The commonly-used options include:

-bg color
This option defines the color to be used for the background of the window.

The default is white.

-display display
This option defines the X server to which the program is connected.

-fg color
This option defines the color to be used for the foreground of the window.

The default is black.

-geometry geometry
This option defines the user preferred size and position of the application

window.
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-iconic
This option indicates that DrawPetri should ask the window manager to
start it as an icon instead of as a normal window.

This option reverses the foreground and background colors.

-title string
This option defines the window title string, which may be displayed by
window managers. The default title is the command line specified after the
-e option, if any; if not, the application name is used.



APPENDIX D

PROGRAM LISTING

The program structure of the DrawPetri tool is discussed in section 3.2.1. The
order of the program listings is as follows:

data_str.h
DrawPetri.h
DrawPetri.c
user_interface.h
user_interface.c
alloc_node.h
alloc_node.c
init.h

init.c
open_file.h
open_file.c
close_file.h
close_file.c
draw_object.h
draw_object.c
link.h

link.c
edit_label.h
edit_label.c
delete.h
delete.c
put_token.h
put_token.c
spec.h

spec.c

save.h

save.c
cursor.h
Cursor.c
help.h

help.c
utility.h
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utility.c
undo.h

undo.c
warm_msg.C
fire.h
fire.c

/*

File name: data_str.h

Description: This file contains the data structures and the constants,
used in the software.

*/

#include <X1l/Intrinsic.h>

/* constants definitions used for flags */

#define UNDO_LABEL 100
#define UNDO_DEL_LINK 99
#define UNDC UNDEL LINK 98
#define UNDC_DEL PLACE 97
#define UNDO_UNDEL PLACE 96
#define UNDO DEL_TRANS 95
#define UNDO UNDEL TRANS 94
#define EDIT_SPEC 93
#define SHOW SPEC 92
#define ENABLED 91
#define PRESET 90
#define POSTSET 89
#define NO g
4define YES M
tdefine NONE -1
#define MAX_ OBJECTS 1000 /* max. number of objects */
#define FILE NAME LENGTH 100 /* max. length of a filename */
#define ACTION_LENGTH 100 /* max. length of a string for current action */
4define INFO_LENGTH 200 /* max. length for the interpretation of a node */
#define LABEL LENGTH 300 /* max. length for a label */
#define MSG LENGTH 500 /* max. length for a warning message string */
#define MAX:PRESET 30 /* max. number nodes in the preset */
#define MAX POSTSET 30 /* max. number nodes in the postset */
#define MAX_ARGS 25 /* max. number of arguments */
typedef struct PL {
char label [LABEL LENGTH]; /* label */
char preset [MAX PRESET] [LABEL LENGTH]; /* preset */
char postset [MAX POSTSET] [LABEL_LENGTH]; /* postset */
int cur_preset no; /* current number of nodes in
- - the preset */
int cur postset no; /* current number of nodes in
- - the postset */
int no_of tokens; /* number of tokens */
int freq in preset; /* frequency in the preset */
char interpretation[INFO LENGTH]; /* interpretation */
struct PL *next; - /* pointer to a next place */
struct PL *prev; /* pointer to a previous place */
}PLACE;
typedef struct { /* place head */
char place_selected[LABEL_LENGTH]; /* last place selected */

char place pre selected[LABEL_LENGTH]; /* place before the current

-~ selection */

indicates if a selected place is

a preset or a postset of a
transition, used for undo action */

int pre_post; /*

int pre post_index; /* gives the index in the preset or
- - the postset */
int last token; /* last token put in a place, used
- for undo action */
PLACE *HEAD; /* pointer to the start of the list */
}P_HEAD;

typedef struct TRANS({
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char label [LABEL LENGTH]; /* label */

char preset [MAX_PRESET] [LABEL LENGTH); /* preset */

;har postset[MAX_POSTSET][LABEL_LENGTH}: /* postset */

int cur_preset_no; /* current number of nodes in
the preset */

int cur_postset_no; /* current number of nodes 1n
the postset */

int enabled; /* flag for enabled transition
*/

char interpretation{INFO_LENGTH]; /* interpretation */

struct TRANS ‘*next; /* pointer to a next
transition */
struct TRANS ‘*prev; /* pointer to a previous
transition */
JTRANSITION;
typedef struct f{ /* transition head */
char trans_selected{LABEL LENGTH]; /* last transition selected */
char trans_pre_selected[LABEL LENGTH}; /* transition before the current
selection */
int pre_post; /* indicates if a selected
transition is a preset or a
postset of a place, used for
undo action */
int pre_post_index; /* gives the index in the preset
or the postset */
char del link[LABEL_ LENGTH]; /* label of the last deleted
link, used for unde action */
TRANSITION *HEAD; /* pointer to the start of the
transition list =*/
}T_HEAD;

/I
/‘k
/t

typedef struct {
char object [ACTION LENGTH];
char label [LABEL_LENGTH];

int x1, yl, x2, y2; /™
void (*func) () /¥
GC gc; /*

}BUF_ELEMENT;

typedef struct

char object {ACTION_LENGTH]
char label [LABEL_LENGTH];
int x1l, x2, yl, v2;

int height, width;

int foreground, background;
void (*current func) ()

GC gc;

GC xorgc;

BUF_ELEMENT buffer [MAX_OBJECTS]
int”™ next_pos;

}graphics_data;

typedef struct {

buffer element */

cbject to be drawn */

label */

positions */

function to draw the obiect */
graphic context for the object */

/* graphics data */

/* object to be drawn */

/* label */

/* positions */

/* width and height of an object */

/* foreground and background color */
/* function to draw the object */
/* graphics context of the object */

graphics context for the rubber band effect */
buffer of objects */

next position in the buffer */

A

Widget label widgetl; /* widget */
Widget label widget2; /* widget */
graphics _data *temp_data; /* pointer to a graphics data */

JEDIT_LABEL_STRUCT;

typedef struct {

Widget w;
graphics_data *data;
}MenuCallbackData;
typedef struct _menu_item { />
char *label; /*
WidgetClass *class; /*
char mnemonic; /*
char *accelerator; /*
char *accel text; />
void (*callback) (): /*
caddr t callback_data; /*
}Menultem;

typedef struct del_item { /*

list for the deleted link,

/* widget */
/* pointer to a graphics data */

pull down menu item */

label of the pull down menu */
pointer to a Motif widget class */
mnemonic */

accelerator */

text for the accelerator */
callback function */

callback data */

used for undo action */



BUF_ELEMENT buffer; /* buffer */
struct del item “*next; /¥ pointer to a next deleted item */
) DEL_ITEM;

typedef struct HIS | /* history item =/
char trans_label [LABEL_LENGTH); /* label +/
struct HIS *next; /* pointer to a next item */
struct HIS *prev; /* pointer to a previous item */

}HISTORY ITEM;

typedef struct { /* history head */
int count; /* number of items in the history list */
HISTORY ITEM *HEAD; /* pointer to the start of the history list =/
) HéSTORY_ITEM *TAIL; /* pointer to the end of the history list */
H HEAD;

/l'

File name: global.h

Description: This file contains the external declaration of the global variables.
These global variables are actually declared in DrawPetri.c. The file
global.h is included in all the files.

*/

#define FILE NAME LENGTH 100
#define ACTION LENGTH 100
#define LABEL LENGTH 300

/* these glopal variables are declared in DrawPetri.c */

extern H HEAD *H_LIST; /* see DrawPetri.h for details */
extern DEL_ITEM *DEL_LIST;

extern P HEAD *P LIST:

extern T_HEAD *T_LIST;

extern int PLACE CNT;

extern int TRANSITION CNT;

extern int LINK CNT;

extern int UNDO_ACTION;

extern EDIT LABEL STRUCT edit label cb struct;
extern char LASTI[LABEL_LENGTH]; -
extern char LAST2[LABEL_LENGTH];

extern char SRC_FOR_UNDO_LINK{LABEL LENGTH];
extern char DST_FOR_UNDO_LINK[LABEL_ LENGTH];
extern char GLOBAL‘FILE_NAME[FILE_NAME_LENGTH];
extern char action_selected[ACTION_LENGTH];

extern Widget drawing, filename display, action _display, toplevel;
extern Cursor busy_cursor, pirate cursor, hand_cursor;

/i

File Name: DrawPetri.h

Description: This file includes header files required for the module
DrawPetri.c. It also declares the global variables. All the
external functions used in DrawPetri.c are also declared.

*/

#include <Xm/Form.h>
#include <Xm/Frame.h>
#include <Xm/RowColumn.h>
#include <Xm/Separator.h>
#include <Xm/SeparatoG.h>
#include <Xm/DrawingA.h>
#include <Xm/ScrolledW.,h>
tinclude "data_str.h"

/*

These externally defined functions are called in DrawPetri.c

*x/

extern void initialize(); /* declared in init.c */

extern void InitCursors(); /* declared in cursor.c */

extern Widget CreatePanel2(); /* declared in user_interface.c */

/* declared in user_interface.c */
/* declared in user_interface.c */
/* declared in user_interface.c */

(
extern void CreatePanella()
extern void CreatePanellb()
)
)

et N

extern void CreatePanellc(

extern void CreatePanelld(); /* declared in user_interface.c */
extern void init_data():; /* declared in init.c */

extern void RewriteFileName(); /* declared in utility.c */

extern void RewriteActiocn(}); /* declared in utility.c */

extern void GetStartPos(): /* declared in user_interface.c */
extern void TrackMouse(): /* declared in user_interface.c */

extern void Refresh(); /* declared in user_interface.c */
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declaration of the global variables */

HEAD *H LIST; /* pointer to the head of the history list */
L_ITEM *DEL_LIST; /* pointer to the first item of the delete list */
HEAD *P_LIST; /* pointer to the head of the place list */

HEAD *T_LIST; /* pointer to the head of the transition list */
t PLACE_CNT; /* place count */

t TRANSITION_CNT; /* transition count */
t LINK_CNT; /* link count */
t UNDO_ACTION; /* undo action */
t HISTORY_SWITCH:; /* history switch (ON/OFF) */

IT_LABEL_STRUCT edit_label cb struct; /* structure used by callback function

in edit label.c */

ar LAST][LABEL_LENGTH]; /* temporary storage for a label */
ar LAST2[LABEL_LENGTH]; /* temporary storage for a label */
ar SRC_FOR_UNDO_LINK[LABEL_LENGTH]; /* temporary storage for a label */
ar DST_FOR_UNDO_LINK[LABEL_ LENGTH}; /* temporary storage for a label */
ar GLOBAL_FILE NAME[FILE NAME LENGTH]; /* filename */

ar trace_filename[FILE_NAME_LENGTH]; /* filename */

ar action_selected[ACTION_LENGTH]; /* current action selected */
global widgets */

dget drawing, filename_display, action_display, toplevel;

global cursor shapes */

rsor busy cursor, pirate_cursor, hand cursor;

le name: DrawPetri.c

Description: This file contains the main() module. It sets up the initial

*/
#i
ma
in
<h
{

user~interface of the DrawPetri. Functions included in the file
user_ interface.c are called to established the user-interface.

nclude "DrawPetri.h"

in(argc, argv)

t argc;

ar *argvi];

Widget form, petri board, panell, framel, frame2, frame3,
framed4, scroll_win ,panel2, sepl, sepd, sep5;

int n;

Arg wargs[MAX_ARGS];

graphics_data data;

initialize(); /* initializes the system */

toplevel = XtInitialize("DRAW_PETRI", "Draw_petri", NULL, 0, &argc, argv);

InitCursors{();

/t

Initiating a form widget, child of toplevel widget. All the regions of the
main user-interface will be children of this form widget., Size of the form is
950x700 (WidthxHeight} pixels. This size can be changed if desired.
*/
n = 0;
XtSetArg(wargs[n], XmNwidth, 950); n++;
XtSetArg(wargs[n], XmNheight, 700); n++;
form = XtCreateManagedWidget ("form", xmFormWidgetClass,

toplevel, wargs, n):
/‘!
The widget framel is a frame widget which contains the pull down menus at the
top left side of the screen. The pull down menus are managed by a row column
widget panel2 {child of framel). The function CreatePanel2{) creates the pull
down menu system. Each pull down menu is made child of the widget panel2

(row column}.
*/
n = 0;
XtSetArg(wargs(n], XmNtopAttachment, XmATTACH_FORM): n++;
XtSetArg(wargs[n], XmNleftAttachment, XmATTACH FORM); n++;
XtSetArg(wargs(n], XmNeorientation, XmHORIZONTAL); n++;
XtSetArg(wargs([n), XmNshadowThickness, 5)}; n++;
XtSetArg(wargs[n], XmNshadowType, XmSHADOW_OUT); n++;
framel = XtCreateManagedWidget ("framel",xmFrameWidgetClass, form,wargs,n);
panel2 = XtCreateManagedWidget (*panel2", xmRowColumnWidgetClass,
framel, wargs, n);
CreatePanel2 (panel2, &data);
/*
The widget sepl is a separator widget (horizontal), separating the pull down
menu system and the display region for the filename from rest of the user interface.
*/

n = 0;
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XtSetArg(wargs[n}, XmNtopAttachment, XmATTACH WIDGET); n++;
XtSetArg(wargs[n), XmNtopWidget, framel); n++;
XtSetArg(wargs[n}, XmNleftAttachment, XmATTACH FORM); n++;
XtSetArg({wargs[n), XmNrightAttachment, XmATTACH FORM); n++;
XtSetArg(wargs[n), XmNorientation, XmHORIZONTALY; n++;
XtSetArg(wargs([n], XmNseparatorType, XmNO LINE); n++;
XtSetArg(wargs{n], XmNshadowThickness, 5); n++;

sepl = XtlreateManagedWidget ("sepl",xmSeparatorWidgetClass,

form,wargs,n);

/n't
The sepd is an invisible vertical separator between the pull down menu system
the filename display region.
x*

/
n = 0;
XtSetArg(wargs[n), XmNtopAttachment, XmATTACH FORM); nt+;
XtSetArg(wargs(n], XmNleftAttachment, XmATTACH WIDGET); n++;

XtSetArgl(wargs{n], XmNleftWidget, framel); n++;
XtSetArg(wargs(n], XmNbottomAttachment, XmATTACH WIDGET):; n++;
XtSetArg{wargs[n], XmNbottomWidget, sepl); n++;

XtSetArg({wargs[n], XmNseparatorType, XmNO_LINE); n++;
XtSetArg(wargs[n}, XmNshadowThickness, 0); n++;
XtSetArg(wargs[n], XmNorientation, XmVERTICAL); n++;
sep4 = XtCreateManagedWidget ("sep4", xmSeparatorWidgetClass,
form,wargs,n):;
n = 0;
XtSetArg({wargs[n], XmNtopAttachment, XmATTACH FORM); n++;
XtSetArg{wargs[n], XmNleftAttachment, XmATTACH WIDGET); n++;
XtSetArg(wargs[n], XmNleftWidget, sepd); n++;
XtSetArg({wargs([n), XmNrightAttachment, XmATTACH_FORM); n++;
XtSetArg(wargs{n], XmNbottomAttachment, XmATTACH WIDGET): n++;
XtSetArg(wargs[n], XmNbottomWidget, sepl); n++;
XtSetArg{wargs{n], XmNshadowThickness, 5); n++;
XtSetArg(wargs[n], XmNshadowType, XmSHADOW OUT); n++;
frame2 = XtCreateManagedWidqet("frameQ",xm?rameWidqetClass,form,warqs,n);
filename display = XtCreateManagedWidget (“filename",
xmDrawingAreaWidgetClass,
frame2, NULL, C);
XtAddCa.lback (filename_display, XmNexposeCallback,
RewriteFileName, NULL);

/I
The widget frame3 is a frame widget which contains the action buttons
provided at left side of the screen (below pull down menu system and left

of drawing area). The pull down menus are managed by a row column widget,
panell (child of frame3). The functions CreatePanella() through
CreatePanellc() create the buttons needed for different actions. Separators
are also made between the group of buttons. Separators are made as above.
*/

n = 0;

XtSetArg(wargs(n), XmNtopAttachment, XmATTACH_WIDGET); n++;

XtsSetArg(wargs{n}, XmNtopWidget, sepl); n++;

XtSetArg(wargs[n], XmNbottomAttachment, XmATTACH _FORM); n++;

XtSetArg(wargs[n}, XmNleftAttachment, XmATTACH_FORM); n++;

XtSetArg{wargs([n], XmNshadowThickness, 5); n++;

XtSetArg(wargs[n], XmNshadowType, XmSHADOW OUT), n++;

frame3 = XcCreateManagedWidqet("frameB",merameWidgetClass,form,wargs,n);

n = 0;

XtSetArg{wargs[n}, XmNorientation, XmVERTICAL); n++;

panell = XtCreateManagedwWwidget ("panell", xmRowColumnWidgetClass,
frame3, wargs, n);

CreatePanella(panell, &data);

/* makes separator and calls CreatePanellb() */

n = 0;

XtSetArgi{wargs[n), XmNseparatorType, XmDCUBLE LINE); n++;

XtSetArg(wargs([n], XmNshadowThickness, 6} n++;

XtCreateManagedWidget(“panellsepl",meeparatorWidgetClass,
panell,wargs,n};

CreatePanellb{panell, &data);

/* makes separator and calls CreatePanellc() */

n = 0;

XtSetArg (wargs(n}, XmNseparaterType, XmDOUBLE _LINE); n++;

XtSetArg{wargs[nj, XmNshadowThickness, 5); n++;

XtCreateManagedWidqet(“panellsepZ",meeparatorwidgetClass,
panell,wargs,n);

CreatePanellc(panell, &data);

/* last separator within panell >/

n = 0;
XtSetArg(wargs(n), XmNseparatorType, XmDOUBLE_LINE); n++}
XtSetArg(wargsin], XmNshadowThickness, 5); n++;

and
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XtCreateManagedWidget {("panellsep3", xmSeparatorWidgetClass,
panell,wargs,n);
/* creates the option HISTORY */
CreatePanelld (panell);
/'k
An invisible vertical separator. It separates the left panel of buttons from
the drawing area and the display region for the action selected.

*/

n = 0;

XtSetArg(wargs[n], XmNtopAttachment, XmATTACH_WIDGET): n++;
XtSetArg(wargs[n], XmNtopWidget, sepl); n++;

XtSetArg(wargs[n}, XmNbottomAttachment, XmATTACH FORM); n++;
XtSetArg(wargs{n}, XmNleftAttachment, XmATTACH WIDGET); n++;
XtSetArg(wargs([n]), XmNleftWidget, frame3): n++;
XtSetArg(wargs[n], XmNseparatorType, XmNO LINE); n++;
XtSetArg(wargs[n), XmNshadowThickness, 0)7 n++;
XtSetArg({wargs[n], XmNorientation, XmVERTICAL); n++;
sep5 = XtCreateManagedWidget ("sepS", xmSeparatorWidgetClass,
form,wargs,n);
z
The widget action_display is used to display the current selected
action.
*/
n = 0;
XtSetArg(wargs[n], XmNleftAttachment, XmATTACH WIDGET); n++;
XtSetArg(wargs([n), XmNleftWidget, sepS); n++;
XtSetArg({wargs([n], XmNrightAttachment, XmATTACH FORM); n++;
XtSetArg(wargs[n], XmNbottomAttachment, XmATTACH FORM); n++;
XtSetArg({wargs{n], XmNshadowThickness, 5); n++; -
XtSetArg(wargs[n], XmNshadowType, XmSHADOW_OUT); n++;
frame4 = XtCreateManagedWidget ("frame4",xmFrameWidgetClass, form,wargs,n);
action_display = XtCreateManagedWidget ("action",
xmDrawingAreaWidgetClass,
frame4, NULL, 0);
XtAddCallback(action_display, XmNexposeCallback,
RewriteAction, NULL):
/t
The widget scroll_win is the parent of the widget petri board (drawing area).
It is used to scroll the drawing area.

*x/

n = 0;

XtSetArg{wargs(n], XmNtopAttachment, XmATTACH_WIDGET); n++;
XtSetArg(wargs[n], XmNtopWidget, sepl); n++;
XtSetArg(wargs[n], XmNbottomAttachment, XmATTACH_WIDGET); n++;
XtSetArg({wargs([n], XmNbottomWidget, framed); n++;
XtSetArg(wargs([n], XmNleftAttachment, XmATTACH_WIDGET); n++;
XtSetArg(wargs[n], XmNleftWidget, sep3): n++;

XtSetArg{wargs[n}, XmNrightAttachment, XmATTACH_FORM); nt+;
XtSetArg{wargs[n], XmNscrollBarDisplayPolicy, XmAS_NEEDED); n++;
XtSetArg(wargs[n], XmNscrollingPolicy, XmAUTOMATIC); n++;
XtSetArg(wargs{n], XmNshadowThickness, 5); n++;
scroll win = XtCreateManagedWidget ("scroll win",

- xmScrolledWindowWidgetClass,

form,wargs, n);
/t
The widget petri board is used as a drawing area. Its default size is
1000x1200 (WidthxHeight)} pixels. This size can be changed if desired.
x/
n = 0;
XtSetArg{wargs[n), XmNwidth, 1000); n++;
XtSetArg(wargs{n}, XmNheight, 1200); n++;
Xt SetArg(wargs(n], XmNshadowThickness, 5): n++;
petri board = XtCreateManagedWidget {"petri_board", xmDrawingAreaWidgetClass,
- scroll win, wargs, n);

drawing = petri_board;
XtAddCallback(pefri_board, XmNexposeCallback, Refresh, &data);

/* Adds event handlers */
XtAddEventHandler{petri_board, ButtonPressMask, FALSE, GetStartPos, &data);

XtAddEventHandler (petri_board, PointerMotionMask, FALSE, TrackMouse, &data);
init data(petri board, &data); /* initializes the data */
XtRealizeWidget{toplevel);

XtMainLoop(); /* starts main loop */

/t
File name: init.h ' . o
Description: Its contains the header files required for the file init.c.

It also declares the functions defined in the file init.c.
*/
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#include <X1l/StringDefs.h>
#include <stdioc.h>

#include <string.h>
#include "data str.h"
#include “"global.h"

/'ﬁ

The file delete.c consists of following functions.

For details, refer explanation before the declaration of each
function.

*/

void initialize();

void init_data();

GC CreateXorGe ()

/i
File name: init.c
Description: It contains the functions required to initialize the system.

>/

#include "init.h"
extern char trace filename(FILE_NAME_LENGTH];

/i

initialize() initializes the environment at the startup of the
system. It initializes some global variables which are
defined and explained in the header file DrawPetri.h.

*/

void initialize()
{

/* initializes the variables */

PLACE_CNT = 0;
TRANSITION CNT = 0;
LINK CNT = 0;
UNDO_ACTION = NO;
DEL _LIST = NULL;

/* initial name of the file is given */
strcpy (GLOBAL_FILE NAME, "Untitled"):

/* initial name of the file is given */
strcpy (trace_ filename,™Untitled");

/* irnitial display for the action selected */
strcpy (action_selected, "NOTHING");

/*
The P_LIST is dynamically created. Allcocates memory for P HEAD
{see data structure for its members) and initializes its members

with default values.

*/

if{(P_LIST = (P_HEAD *)malloc(sizeof(P_HEAD))) == NULL) {
printf{"out Of Memory\n");
exit (0);

}

P _LIST->HEAD = NULL;

strepy (P_LIST->place_pre_selected, "");
strcpy (P_LIST->place_selected, "");

P _LIST->pre post = NULL;
P LIST >pre_post_index = =1;
/l’

The T LIST is dynamically created. Allocates memory for T HEAD
(see data structure for its members) and initializes its members

with default values.

*/

if((T_LIST = (T_HEAD *)malloc(sizeof(T_HEAD))) == NULL) {
printf{"Out Of Memory\n");
exit (0);

}

T LIST->HEAD = NULL;

strepy (T _LIST->trans_pre_selected,"");
strecpy(T_LIST->trans selected, ")

T LIST->pre_post = NONE;

T “LIST->pre_post_index = NONE;

The H LIST is dynamically created. Allccates memory for H_HEAD
(see data structure for its member) and initializes its only

member HEAD with NULL .



*/

if ((H_LIST = (H_HEAD *)malloc (sizeof(H HEAD))) == NULL) {
printf(“out Of Memory\n"); -
exit (0);

}
H_LIST->HEAD = NULL;

}

/%
init_data() creates two graphics contexts (GCs). One GC is used

by the graphics objects (standard), while the other GC is used

to get rubber band effect.

The member gc of the structure “graphics data" (see data str.h) is standard the GC
and the member xorge is for rubber band effect. -

The graphics context is created using the foreground and background

colors obtained from the widget’s resources.

*/

void init_data{w, data)
Widget w;
graphics_data *data;
{

XGCvalues values;
Arg wargs|{5];
int n;

data->current_func
data->next_pos

now

NULL;
]

’

/* obtains the foreground and background colors from the widget */
n = 0;

XtSetArg{wargs|[n], XtNforeground, &values.foreground}; n++;
XtSetArg(wargs{n], XtNbackground, &values.background); n++;
XtGetValues(w, wargs, nj};

/* defines the standard GC */
data->gc = XtGetGC(w, GCForeground ' GCBackground , &values);

/w

The function CreateXorGec() creates a graphics context in
exclusive-OR mode which is used for the rubber band effect.
*/

data->xorgec = CreateXorGe(w);

/*
CreateXorGec () creates a graphics context in exclusive-OR mode
which is used to draw the rubber objects.

*/

GC CreateXorGce (w)
Widget *H
{
XGCValues values;
GC gc;
Arg wargs([10};

/* obtains the foreground and background colors from the widget */
XtSetArg(wargs[0], XtNforeground, &values.foreground);
XtSetArg(wargs{l), XtNbackground, &values.background);

XtGetValues(w, wargs,2);
/* sets the foreground to the XOR of the foreground and background */

values. foreground = values.foreground * values.background;
/* sets to draw a dashed line */
values.line_style = LineOnOffDash;
values. function = GXxor;
gc = XtGetGC(w, GCForeground | GCBackground |
GCFunction | GCLineStyle, &values);

return gc;

/t

File name: user_interface.h ) )
Description: It contains header files required for the file user_ interface.c.
It also declares the external functions and the functions

defined in the file user_interface.c
>/
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<stdio.h>
<stdlib.h>
<string.h>
<Xm/PushB.h>
<Xm/PushBG. h>
<Xm/SeparatoG.h>
<Xm/CascadeB.h>
<Xm/RowColumn.h>
<Xm/FileSB.h>
<Xm/ToggleBG.h>
<math.h>
“data_str.h"
“global.h*

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
tinclude
#¥include
#include

typedef struct {
char *object;
void (*func) ();

luser_data;

/i

/*

These externally defined function are called

*/

extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern

SetHandCursor{); /*
SetBusyCursor();
SetPirateCursor();
ResetCursor{);
InitCursors();
PutTokenHelp();
EditSpecHelp();
ShowSpecHelp();
DeleteHelp();
PlaceHelp():
TransHelp();
LinkHelp{);
FireHelp{):
UndoHelp () ;
TransSelected{);
FiringHistory{();
SteppedFire();
DrawPlace({);
DrawToken () ;
DrawLink () ;

void DrawTransition{);
void DrawArrowHeadLink();
TRANSITION *GetNewTrans();
PLACE *GetNewPlace {};
void PopUpFileSelector();
void OpenNewFile({):

int OpenFilel(}:;

void save_object (}; /*
void SelectSaveFileOption();
void SaveFileAs();

void SavelLinkInfol();

void GetLinkInfo():

int BellIfLinkSourceOk{();
int BellIfLinkDestOk({);
void RewriteFileName{();
void RewriteAction{):

void RedrawDrawingBoard(};
void PutErrorDialog{);
void initialize({}:

void init_data{():

void DeleteObject ()

void UndoLastDraw ()

void SelectNodeForSpec(};
void GetTokenInfo():

void GetLabelInfo():;

veid CloseFile():

char *GetFileMsgStr();
void ViewHistoryFile({)’
void ExeSequence();

void
void
void
void
void
void
void
veoid
void
vceid
void
void
void
void
void
void
void
void
void
void

/*

/i

/*

/i
/*

/t

/*

/*
/*
/*
/*
/*
/*
/*
/!

/i

defined

defined

defined

defined

defined

defined

defined

defined

defined

defined

defined
defined
defined
defined
defined
defined
defined

in

in

in

in

in

in

in

in

in

in

in
in
in
in
in
in
in
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/* used to defined an option and its function */
/* object selected */
function to draw the object */

user_interface.c

cursor.c */

help.c */

fire.c */

draw_objects.c */

alloc_node.c */

open_file.c */

save.c */

link.c */

utility.c */

init.c. */
delete.c. */
undo.c. */

spec.c */

put_token.c */
edit_label.c */
close_file.c */
warn_msg.c. */

The file user interface.c consists of the following functions.

For details, refer explanation before the declaration of each function.

x/

void
void
void
void
void

RemovelncompleteLink ();
FileSelecticnCancel ()’
FileSelectionDone({);
CreatePanella();
CreatePanellb(};



void CreatePanellc(
void CreatePanelld(
void SetDeleteObj()
void GetStartPos();
void TrackMouse():
void GetEndPos();
void Activate();
void Refresh{):
Widget CreateFileSelector();
Widget CreatePanel2(}:
Widget BuildPulldownMenu{();

)
Y

/*
File name: user_interface.c
Description: This file contains the functions required to make the
user-interface of the DrawPetri.
*/

#include "“user_interface.h®

user_data selection[]) = { /* three options */

“PLACE", DrawPlace, /* title of the option and its function */

"TRANSITION", DrawTransition,
"LINK", DrawLink,
}:

/>
CreatePanella() creates a part of the cption panel provided on the left
side of the screen. The options provided are PLACE, TRANSITION, and LINK.

*/

void CreatePanella(parent, data)
Widget parent;
graphics_data *data;
{
Widget w, titles;

Arg wargs [MAX_ARGS];
int i, n;
n = 0;

XtSetArg(wargs[n], XmNentryClass, xmPushButtonWidgetClass);
n++;
XtSetArg{wargs[n], XmNx, 10); nt++;
XtSetArg(wargs[n], XmNy, 60); n++;
titles = XmCreateRadioBox (parent, “titles", wargs, n);
XtManageChild (titles});
for(i = 0; i < XtNumber (selection}; i++) {
n = 0;
XtSetArg(wargs[n], XmNuserData, &selection[i]); n++;
XtSetArg(wargs{n}, XmNshadowThickness, 1); nt+;
w = XtCreateManagedWidget {selecticn(i].object, xmPushButtonWidgetClass,
titles, wargs, n);
XtAddCallback (w, XmNactivateCallback, Activate, data);

user_data panellb[] = {
“PUT_TOKEN", DrawToken,

)i

/* )
CreatePanellb() creates the fourth option of the panel provided
on the left side of the screen. The option created is PUT_TOKEN.

*/

void CreatePanellb(parent, data)
Widget parent;
graphics _data *data;

{
Widget w, titles;

Arg wargs [MAX_ARGS];
int i, n;
n = 0;

XtSetArg(wargs(n], XmNentryClass, xmPushButtonWidgetClass);
n++;
XtSetArg({wargs([n], XmNx, 10); n++;
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XtSetArg{wargs({n], XmNy, 60); n++;
titles = XmCreateRadioRox (parent, "titlies", wargs, n);
XtManageChild(titles);
for{i = 0; i < XtNumber{panellb); i++) {
n = 0;
XtSetArg(wargs(n], XmNuserData, &panellb([i])); n++;
XtSetArg(wargs{nj, XmNshadowThickness, 1); n++;
w = XtCreateManagedWidget (panellb{i].object, xmPushButtonWidgetClass,
titles, wargs, n);
: XtAddCallback {w, XmNactivateCallback, Activate, data):
}

user_data panellc[] = {
“EDIT_ SPEC", SelectNodeForSpec,
"SHOW_SPEC™, SelectNodeForSpec,

t:

/*
CxeatePanellc() creates the fifth and the sixth options of the panel provided
on the left side of the screen. The options created are EDIT SPEC and
SHOW_SPEC. -

>/

void CreatePanellc(parent, data)
Widget parent;

graphics_data *data;

Widget w, titles;

Arg wargs [MAX_ ARGS];

int i, n;

n = C;

XtSetArg(wargs(n!, XmNerntryClass, xmPushButtonWidgetClass);
n++;

XtSetArg(wargs{n!, XmNx, 10); n++;
XtSetArg(wargs([nj, XmNy, 6C); nt+;
titles = XmCreateRadioBox (parent, "titles", wargs, n);
XtManageChild(titles);
fer(i = C; i < XtNumber(panellc); 1i++) {
ﬁ=0,‘
XtSetArg{wargs[nj, XmNuserData, &panellc[i]); n++;
XtSetArg{wargs([n], XmNshadowThickness, 1); n++;
w = XtCreateManagedWidget (panellc(i].cbject, xmPushButtonWidgetClass,
titles, wargs, r):
XtAddCallback (w, XmNactivateCallback, Activate, data);

1

1

/t
CreatePanelld() creates the option HISTORY
*/

veid CreatePane.ld(parent)
Widget parent;
{

Widget history_cn;

history on = XtCreateManagedWidget ("HISTORY", xmToggleButtonGadgetClass,
- parent, NULL, 0);
XtAddCallback (history_on, XmNvalueChangedCallback, FiringHistory, NULL):

}

/!

CreatePanel? () creates the panel which contains all the pull-down menus.
The available pull-down menus are File, Edit, Firing, and Help.

*/
Widget CreatePanell2(parent, dataj
Widget parent;
graphics_data *data;
{
Widget file selector;
Widget w?
Arg wargs {107}
int n;

static MenuItem fire items[] = { /* items of Firing */
{"SteppedFiring", sxmPushButtonWidgetClass, ’'S", NULL, NULL,

SteppedFire, NULL},



{"ExecutionSequence", &xmPu
ExeSequence, NULL},

shButtcnWidgetClass, *V‘, NULL, NULL,

{"ViewHistoryFile", gxmPushButtonWidgetClass, ’V’, NULL, NULL,

ViewHistoryFile, NULL},
NULL,
bi

static Menultem help items[}

= { /* items of Help */

{"PLACE", &xmPushButtonWidgetClass, ‘P’, NULL, NULL,

PlaceHelp, NULL},

{"TRANSITION", &xmPushButtonWidgetClass, ‘T’, NULL, NULL,

TransHelp, NULL},

{"LINK", s&xmPushButtonWidgetClass, ’L’, NULL, NULL,

LinkHelp, NULL},

{“PUT_TOKEN", &xmPushButtonWidgetClass, 'K’, NULL, NULL,

PutTokenHelp, NULL},

{"EDIT SPEC", &xmPushButtonWidgetClass, ‘E’, NULL, NULL,

EditSpecHelp, NULL},

{"SHOW SPEC", s&xmPushButtonWidgetClass, ‘S’, NULL, NULL,

ShowSpecHelp, NULL},

{"FIRING", &xmPushButtonWidgetClass, ‘F’, NULL, NULL,

FireHelp, NULL},

{"DELETE_OBJECT", &xmPushButtonWidgetClass, ‘D’, NULL, NULL,

DeleteHelp, NULL},
{"UNDO", &xmPushButtonWidge
UndoHelp, NULL},
NULL,

tClass, 'U’, NULL, NULL,

bo -

static Menultem file items([]
{"New", &xmPushButtonWidget
OpenNewFile, NULL},
{"Open ...", &xmPushButtonW
PopUpFileSelector, NULL},
{"", gxmSeparatorGadgetClas
{"save", &xmPushButtonWidge
SelectSaveFileOption, NUL
{"Save As ...", &xmPushButt
SaveFileAs, NULL},
{"", &xmSeparatorGadgetClas
{"Quit", s&xmPushButtonWidge
“Ctrl-Q", CloseFile, NULL
NULL,

static Menultem edit_items[]
{"Undo", &xmPushButtonGadge
UndolLastDraw, NULL},
{"DeleteCbiject", &xmPushBut
SetDeleteCbj, NULL},
{"EditLabel ...", &xmPushBu
GetLabelInfo, NULL},
NULL,
}:

/* registers the callback d
fire items{0].callback_data
edit items([0].callback_data
edit items[1]).callback_data
edit_items{2].callback_data

= { /* items of File */
Class, ’'N", NULL, NULL,

idgetClass, “0’, NULL, NULL,

s, NULL, NULL, NULL, NULL, NULL},
tClass, ’S’, "Ctrl<Key>sS", “Ctrl-s",
L},

onWidgetClass, 'A’, NULL, NULL,

s, NULL, NULL, NULL, NULL, NULL},
tClass, ‘D, “Ctrl<Key>Q",
Y,

= { /* items of Edit */
tClass, ‘U‘, NULL, NULL,

tonGadgetClass, ‘D', NULL, NULL,

tronWidgetClass, ‘E’, NULL, NULL,

ata */

= {(caddr t)data;
(caddr t)data;
(caddr_t)data;
(caddr_t)data;

oW n

/* creates a Motif file selection widget and registers callback data */
file selector = CreateFileSelector (parent,data);

file items({0].callback_data
file items{l].callback_data
file items([3].callback_data
file items[4].callback data
file items[6].callback_data

= (caddr t)data;
(caddr t)file_selector;
(caddr_t)data;
(caddr_t)data;
= (caddr_t)data;

oo

/* creates a menu bar for the pull-down menus */

n = 0;

XtSetArg{wargsin], XmNshadowThickness, 0); n++;

w = XmCreateMenuBar (parent,
/* creates the pull-down me
(void) BuildPulldownMenu(w,
(void) BuildPulldownMenu(w,
{(void) BuildpPulldownMenu(w,
{(void) BuildPulldownMenu (w,
XtManageChild(w);

return w;

“MenuBar", wargs, n);

nus */
"File", 'F’, file_items);
"Edit", 'E’, edit_items);
“Firing", 'r’, fire_items);
"Help", ‘H’, help_items);
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/t
C;eateFileSelector() creates a Motif file selection dialog box.
-

Widget CreateFileSelector(w, data)
Widget W’
graphics_data *data;
{
Widget parent = w;
static Widget file selector;

Arg wargs [MAX_ARGS|;
XmString str;
int n;

while (!XtIsWMShell (parent))

parent = XtParent (parent):;
str = XmStringCreateSimple("File Selection");
n = 0;
XtSetArg(wargs[n],XmNdialogTitle, str); n++;
XtSetArg(wargs{n],XmNdialogStyle, XmDIALOG FULL APPLICATION MODAL); n++;
XtSetArg(wargs[n],XmNtextColumns, 40); n++; - -
file_selector = XmCreateFileSelectionDialog(parent,"FILES",wargs,n);
XtUnmanageChild (XmFileSelectionBoxGetChild(file selector,

XmDIALOG_HELP_BUTTON)):

XtAddCallback (file selector, XmNokCallback, FileSelectionDone, data);
XtAddCallback (file_ selector, XmNcancelCallback, FileSelectionCancel,data);
return file_selector;

/t
FileSelectionCancel{) is a callback function associated with the
cancel button of the file selection dialog box.

*/

void FileSelectionCancel (w, data, call data)

Widget IH -

graphics_data *data;

XmFileSelectionBoxCallbackStruct *call _data;

{
ResetCurrentAction({data); /* resets the current action */
strcpy{action_selected, "NOTHING");
RewriteAction(); /* displays the action selected */

XtUnmanageChild(w); /* pops down the dialog box */

/t
FileSelectionDone{) is a callback function associated with the
done button of the file selection dialog box.

*/

void FileSelectionDone(w, data, call_data)
Widget w;

graphics data *data;
XmFileSelectionBoxCallbackStruct *call data;
{

FILE *fp;
char *mask, filename(10CO0], inverse([100], mesg[MSG_LENGTHI];
int i, 32

ResetCurrentAction(data):;
/* if pothing is selected as filename x/
if(!XmStringGetLtoR(call_data—>value,XmSTRING_DEFAULT_CHARSET,&mask)) {
strcpy (mesg,GetFileMsgStr (*NULL_FILE"}):
PutErrorDialog{w,mesg);
XtUnmanageChild{w);
XtFree (mask);
return;

}
/* if file cannot be opened */
if(OpenFile{mask,data) == -1) {
strcpy(mesg,GetFileMsgStr("FILEWCANNOT_OPEN“));
PutErrorDialog(w, mesg);
XtFree (mask};
return;

}

/% if file is not in the correct format */

else if (OpenFile (mask,data) == 0) |{
strcpy(mesg,GetFileMsgStr(“FILE_FORMAT_ERR")):



PutErrorDialog(w, mesg);
XtFree (mask);
return;

}

/* extracting the filename */

j = 0
for(i = strlen(mask); i > 0 ; i--) |
if(mask[i=1) == 7/")
i = 0;
else
) inverse[j++] = mask([i-1];
inverse[j] = "\0’;
j = 0;
for(i = strlen(inverse); i1 > 0; i--}
filename[j++] = inverse[i-1);
filename[j] = *\0’;

strcpy (GLOBAL_FILE NAME, filename); /* updates the filename */
RewriteFileName(); /* displays the filename */
RedrawDrawingBoard (data) ;

XtFree {mask);

strcpy {action_selected, "NOTHING") ;

RewriteAction();

XtUnmanageChild{(w); /* pops down the dialog box */

/t

SetDeleteObj() as a callback function assigns DeleteCbject () function
to the current function, whenever the option Delete Object is selected
from the pull-down menu "Edit".

*/

void SetDeleteCbj(w, data, call data)

Widget w; -

graphics_data *data;

XtPointer call data:

{
ResetCurrentAction(data); /* resets the current action */
strcpy (data->obkject, "DEL_OBJECT");
data->current_func = DeleteObject; /* assigns the function */
strcpy (action_selected, "DELETE OBJECT");
RewriteAction();
SetPirateCursor(drawing); /* sets cursor shape to pirate sign */

/*

GetStartPos() 1s an event handler function. It is called whenever a
mouse button is pressed within the drawing area. Depending upon

which button is pressed and the current action, an action takes place.

*/

void GetStartPos{w, data, event)

Widget w;
graphics_data *data;
XEvent *event;
{
TRANSITION *t_temp;
PLACE *p_temp;
char token_label [20];
char link label[100]:
if((data-)current_func)&&(event-)xbutton.button == Buttonl)) {
/*

If the current object is PLACE and butteon 1 is pressed, a
place is made, i.e., a circle with a default label.

*/

if (strcmp(data->cbject,"PLACE") == 0) {

strepy (data->object, "START_PLACE");

data->x1 = event->xbutton.x - 20;
data->yl = event->xbutton.y - 20;
data->x2 = data->x1 + 40;
data->y2 = data->yl + 40;
data->height = 40;

data->width = 40;

sprintf(data->label, "p%d",PLACE_CNT+1}; )
DrawPlace (w, data-»>xorgc, data->x1, data->yl, data->height,
data->width, data); /* draws a place */
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If the current object is DEL OBJECT and button 1 is pressed, a
selected object is deleted.
*/
else if(strcmp(data->object,"DEL_OBJECT") == 0) (
data->x1 = data->x2 = event->xbutton.x;
data->yl = data->y2 = event->xbutton.y;
(* (data->current_func)) (w, data):
}
/*
If the current object is STEPPED_FIRE and button 1 is pressed, a
selected transition is fired.
*x/
else if (strcmp(data->object, "STEPPED FIRE") == 0) |{
data->x1 = data->x2 = event=->xbutton.x;
data->yl = data->y2 = event->xbutton.y;
(* {data->current func)) (data);
) —
/*
If the current object is EDIT_SPEC and button 1 is pressed, a
dialog box pops up, displaying the specification of the selected
node. User can edit the interpretation of the node.
*/
else if (strcmp(data->object,“EDIT SPEC") == 0) {
data->x1 = data=->x2 = event->xbutton.x;
data->yl = data->y2 = event->xbutton.y:;
(* (data->current_func)) (data,EDIT_SPEC);
; —
/*
If the current object is SHOW SPEC and button 1 is pressed, a
dialog box pops up, displaying the specification of the selected
node. User cannot edit the interpretation of the node.
x/
else if (strcmp(data->object, "SHOW_SPEC") == 0) ({
data->x1 = data->x2 = event->xbutton.x;
data->yl = data->y2 = event->xbutton.y;
(* (data->current_func)) {data, SHOW_SPEC);
)
/x
If the current object is LINK and button 1 is pressed, the selected
node is checked for the source of the link. If the selected node
is a valid source, a bell is sounded.
*/
else if{strcmp(data->object,“LINK") == 0) {
data->x1 = data->x2 = event->xbutton.x;
data->yl = data~>y2 = event->xbutton.y;
if(BellIfLinkSourceOk (data})
LINK CNT++;
}
else if (strcmp(data->object, "START_ LINK")
data->current func = Drawlink;
(* (data->current_func)) (w, data->gc,
data->x1, data->yl,
data->x2, data->y2);

1
"

0y |

/* if the place selected is the source i.e., postset is to be updated */

if(P LIST->pre post == POSTSET)
sprintf{link_label, "PLACE=>~~%s~~TRANSITION=>~~%s~~LINK%d~~",
- p LIST->place pre selected,
T LIST->trans_pre_selected,
LINK CNT);
else if(P LIST->pre post == PRESET)
sprintf(link label, "TRANSITION=>~~%s5~~PLACE=>~~%s~~LINK$d~~",
- T LIST->trans_pre_selected,
P LIST->place_pre_selected,
LINK_CNT);
strcpy (data->label, link_label);

save object (data):
data-)buffer[data—>next_pos-l].x2;

data->x1 =

data->x2 = event->xbutton.x;

data->yl = data->buffer[data->next_pos-1].y2;
data->y2 = event->xbutton.y;

(* (data->current func)) (w, data->xorgc,
- data->x1, data->yl,
data->x2, data->y2):
data->current func = DrawlLink;
strepy (data->object, "START_LINK®);
}
else if(strcmp(data-)object,"TRANSITION") == 0) {
data->x1 = data->x2 = event->xbutton.x;
data->yl = data->y2 = event->xbutton.y;
sprintf{data->label, nt§d", TRANSITION_CNT+1);

strcpy(data—>object,"START_TRANS“),
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}
}
/* button 2 of the mouse is pressed */
else if (event->xbutton.button == Button2) {
/*
If the current object is START PLACE, a circle is drawn with
a default label -
*/
if (strcmp(data->object, "START PLACE") == 0) {
/* erases the previously drawn circle for the rubber band effect */
DrawPlace (w, data->xorgc, data=->x1, data->yl, data->height,
data->width, data);
strcpy (data->object, "PLACE") ;
UNDO_ACTION = UNDO DEL PLACE; /* updates the undo action */

p_temp = GetNewPlace(); /* gets a new place node */
strcpy (data->label,p temp->label);

data->xl1 = event->xbutton.x - 20;

data->yl = event->xbutton.y - 20;

data->x2 = data->x1 + 40;

data->y2 = data->yl + 40:

data->height = 40;

data->width = 40;

save_object (data);
DrawPlace (w, data->gc, data->x1, data->yl, data->height,
data->width, data);

data~>x1 = data->x1 + 5;
data->yl = data=->yil + 25;
data->x2 = 0;

data->y2 = 0;

/* displays the number of tokens */

data->current func = DrawToken;

strepy (data->object, "PUT_TOKEN")

strcpy (data->label,p temp->label):

save object(data);

DrawToken (data->x1, data->yl, data);

strcpy (data->object, "PLACE") ;

P_LIST->last_token = 0;
b
If the current object is START TRANS, a transition is drawn with
a default label
*/
else if (strcmp{data->cbject,"START TRANS")

strcpy (data->object, "TRANSITION");

/* erase the previously drawn transition for the rubber band effect

DrawTransition(w, data->xorgc, data->xl, data->yl,

data->x2, data->y2, data, "“NO_LABEL");

UNDC_ACTICON = UNDO DEL_TRANS; /* updates the undo action */

t temp = GetNewTrans(); /* gets a new transition */

strepy (data->label, t_temp->label);

data-»>x2 = event->xbutton.x;

data->y2 = event->xbutton.y;

/* checks the default size of the transition */

if(abs (data->x2-data->x1) >= abs{data->y2-data->yl)) {

if (abs{data->x2-data->x1} < 8) {
if{data->x2 > data->x1l)
data->x2 = data->x1 + 8;
else
data->x2 = data->x1 - B;

i

= 0) {

I
if(data->y2 > data->yl)
data->y2 = data->yl + 8;
else
data->y2 = data->yl - 8;

;lse if (abs (data->y2-data->yl} >= abs(data->x2-data->x1}) {
if{abs(data->y2-data->yl) < 8} {
if (data=->y2 > data->yl}
data->y2 = data->yl + &
else
data->y2 = data->yl - 8;
}
if(data->x2 > data->x1)
data->x2 = data->x1 + 8;
else
data->x2 = data->x1 - 8;

) .
save object (data); /* saves the currently drawn object */
/* draws a transition at current position */
DrawTransition {w, data~->gc,data=->x1, data->yl,

data->x2, data->y2, data, "PUT_LABEL"};



}
/i
If thg current object is START LINK, the current drawing action of a
link is cancelled -
*/
else if(strcmp(data->object, "START LINK") == 0){
RemovelncompleteLink (data); /* removes the incomplete links */
RedrawDrawingBoard (data);
data->current_func = NULL; /* updates the current action */
strcpy (data->object, ") ;
strcpy (action_selected, "NOTHING") ;
RewriteAction():;
return;
}
}
/i
If.buttgn 3 gf the mouse is pressed inside the drawing area and no
object is being drawn, an undo action is taken

*/
else if (event->xbutton.button == Button3) {
if {(stremp(data->object, "START_TRANS™) != 0) &&
(stremp (data->object, "START_LINK") != Q) &6
(stremp (data->object, "START PLACE"™) != 0))({
UndolastDraw (w, data); -
}
}
}
/*
Removelncompletelink () removes any incomplete link from the buffer
of the objects.
~/
void Removelncompletelink (data)
graphics_data *data;
{
int i;
char link_num{3C];
data->current func = NULL;

strcpy (data->object, "");
sprintf(link_num,"LINK%d“.LINK_CNT);

for (i = data->next_pos-1 ; i »>= 0; i--) {
if (! (strstri{data->buffer[i].label,link_num}}) {
return;
else {

data->next_pos—-;

}

}
LINK_CNT=-=;
i
/t
TrackMouse ()} is an event handler function. It is called whenever a
mouse is moved within the drawing area. Depending upon the value of
the current object, an action takes place.

*/

void TrackMouse (w, data, event)
Widget w;

graphics _data *data;

XEvent *event;

DEL ITEM *temp_ item,
- *free item;
char link_label[lOO]:
if(data->current_funcl{
/* if the object is START_PLACE */
if(strcmp(data->object,"START_PLACE") == 0) {
/* erases the previously drawn place for the rubber band effect */
DrawPlace {(w, data->xorge, data->x1, data->yl, data->height,
data->width, data}:;
event->xbutton.x - 20;

data->x1 =

data->yl = event->xbutton.y - 20;
data->x2 = data->x1 + 40;
data->y2 = data->yl + 40;

data->height = 40;
data->width = 40; o
/* draws a place at current position */



DrawPlace{w, data->xorgc, data->xl, data-»yl, data->height,
} data->width, data):;
/* if the object is START LINK */
else if(stremp(data->object, "START LINK") == Q)
/* erases the previously drawn link for the rubber band effect */
(*(data->current_func)) (w, data->xorgc, data->x1, data->yl,
data->x2, data->y2);
/* updates the last point */
data->x2 = event->xbutton.x;
data->y2 = event->xbutton.y;
/* draws a link at current position */
(* (data=->current_func)) (w, data->xorgec, data->x1, data->yl,
data->x2, data->y2);
/* checks if the link hits the destination */
if(BellIflinkDestCk (data)) |
data->current _func = Drawlink;
/* erases the previously drawn link for the rubber band effect */
(* (data->current_func)) (w, data->xorgc, data->x1, data->yl,
data->x2, data->y2);
UNDQO ACTION = UNDO DEL_LINK;
sprintf(link_label, "LINK%d",LINK_CNT);
strepy (T_LIST->del_link,link_label);
data->current_func = DrawArrowHeadLink;
/* draws a final link at current position with an arrow head */
DrawArrowHeadLink (w, data->gc, data->x1, data->yl, data->x2, data->y2);
strepy (data->object, "LINK") ;
SavelinkInfo(); /* saves the link information */
strecpy (link_label, "");
if(P LIST->pre post == POSTSET)
sp?int £ (link:label, "PLACE=>~~%s5~~TRANSITION=>~~%s~~LINK&d~~",
P_LIST->place_selected,
T_LIST->trans_selected,
LINK_CNT) ;
else if(P_LIST->pre post == PRESET)
sprintf(link_label,"TRANSITION=>~~%s~~PLACE=>~—%s~~LINK%d~~",
T _LIST->trans_selected,
P_LIST->place_selected,
LINK_CNT);
strcpy {data=->label, link_label):
save object (data); /* saves the object in the buffer */
RedrawDrawingBoard (data);
data=->current_func = NULL;
strcpy {(data->cbject, "END_LINK"};
temp item = DEL _LIST; /* frees any previously saved deleted link */
whilé(temp item != NULL)
free item = temp_item;
temp_item = temp_item->next;
free(free_item);

}
DEL_LIST = NULL;
}
}
else if(strcmp(data->cbject, "START_TRANS") == 0y |
/* erases the previously drawn transition for the rubber band effect */
DrawTransition(w, data->xorgc, data->x1, data->yl,
data-»>x2, data->y2, data, FALSE);
data->x2 = event->xbutton.x;
data->y2 = event->xbutten.y;
/* checks the default size of the transition */
if (abs (data->x2-data->x1) >= abs (data->y2-data->yl)) |
if (abs (data->x2-data->x1) < 8) {
if (data->x2 > data->x1)
data->x2 = data->x1 t 87
else
data->x2 = data->x1 =~ 8;
}
if (data->y2 > data->yl)
data->y2Z = data->yl + 8;
else
data->y2 = data->yl - 8;
élse if (abs{data->y2-data->yl) >= abs (data->x2-data->x1)) |
if(abs(data->y2-data->yl) < 8) {
if (data=->y2 > data->yl)
data->y2 = data->yl + 8;
else
data->y2 = data->yl - 8;

}
if {data=->x2 > data->x1l)
data->x2 = data-»>x1 + 8;



else
data->x2 = data-»>xl1 - 8;
}
/* draws a transition at the current position */
DrawTransition(w, data->xorgc, data->x1, data->yl,
data->x2, data->y2, data, FALSE);

/i

Activate(} is a ca}lback function. It is called whenever a button provided
on Fhe left panel is pressed. Depending upcn which button is pressed, an
action takes place.

*/

void Activate(w, data, call data)
Widget w; -
graphics_data *data;
XmToggleButtonCallbackStruct *call data;
( -
user_data *select;
Arg wargs([5];
int n;

if(!call_data->set) return;

ResetCurrentAction(data); /* resets the current action */

n = 0;

XtSetArg{wargs{n], XmNuserData, &select); n++;

XtGetValues(w, wargs, n);

strcpy (data—->object, select->cbject);

ResetCursor (toplevel); /* resets cursor shapes */

ResetCursor {drawing);

if(strcmp(data->cbject,"LINK") == 0) { /* if the object is LINK */
SetBusyCursor (toplevel);
strcpy (action selected, "DRAW LINK"); /* updates the action selected */
Rewrxtehction?);
GetLinkInfo({w, data); /* pops up a dialog box for the link definition */

}
else if(strcmp(data->object, "PUT_TOKEN"} == (0) { /* if the object is PUT_TOKEN */
SetBusyCursor (toplevel); /* sets cursor to a watch sign */
strcpy (action_selected, "PUT TOKEN"}; /* updates the action selected */
RewriteAction();
GetTokenInfo(w, data); /* pops up a dialog box */
}
else if(strcmp(data->cbject, "PLACE") == Q) { /* if the object is PLACE */
strcpy (action_selected, "DRAW PLACE"); /* updates the action selected */
RewriteAction();
data->current_func = select->func; /* assigns a function */
}
else if(strcmp(data->cbject, "TRANSITION") == 0){ /* if the object is TRANSITION */
strcpy (action selected, "DRAW TRANSITION"); /* updates the action selected */
RewriteAction();
data->current_func = select->func; /* assigns a function */
}
else if(stremp(data=->object,"EDIT SPEC") == 0) { /* if the object is EDIT_SPEC */
strcpy (action selected, "EDIT NODE SPECIFICATION®):
RewriteAction ()
SetHandCursor (drawing);
data->current func = select->func; /* assigns a function */

) : .
else if(strcmp(data->cbject, "SHOW_SPEC") == 0) { /* if the object is SHOW_SPEC */

strepy (action_selected, “SHOW NODE SPECIFICATION");
RewriteAction();
SetHandCursor (drawing)

data->current func = select->func; /* assigns a function */

}
}

/t

BuildPulldownMenu{) builds a pull-down menu system.

*/

Widget BuildPulldownMenu(parent, title, mnemonic, items)
Widget parent;

char *title, mnemonic;

Menultem *items;

{

Widget pull_down, cascade, w;



int i;
XmString str;

pull_down = XmCreatePulldownMenu(parent, ™ pulldown®, NULL, 0);

str = XmStringCreateSimple{title); N

cascade = XtVaCreateManagedWidget (title, xmCascadeButtonWidgetClass, parent,
XmNsubMenuld, pull down,
XmNlabelString, str,
XmNshadowThickness, 4,

XmNmnemenic, mnemonic,
. NULL) ;
XmStringFree (str);
for{i = 0; items[i].label != NULL; i++) {

w = XtVaCreateManagedWidget (items[i].label, *items[i].class, pull down,
XmNshadowThickness, 4, -
NULL) ;
if(items[i].mnemonic)
XtVaSetValues{w, XmNmnemonic, items([i).mnemonic, NULL):;
if(items[i].accelerator) {
str = XmStringCreateSimple (items{i].accel text);
XtVaSetValues (w, XmNaccelerator, items{i].accelerator,
XmNacceleratorText, str, NULL);
XmStringFree({str);
}
if(items([i].callback) {
XtAddCallback (w, XmNactivateCallback, items[i].callback,
items[i].callback_data};
}
}
return cascade;

}

/*
Refresh() is a callback function registered for the widget drawing. It is
called when the drawing widget get exposed.
*/
void Refresh(w, data, call_data)
Widget w;
graphics_data *data;
caddr_t call_data;
{
if(strcmpl{data->object, "START_TRANS") == 0) |

strepy (data->object, "TRANSITION") ;

else if(strcmp(data->object,"START_PLACE") == 0) {
strcpy (data->object, "PLACE") ;

}
RedrawDrawingBoard(data):

/*
File name: alloc_node.h )
Description: It includes the header files and declares the functions defined

in the file alloc_node.c. */

#include "data_str.h"
#include "global.h"

: 4

4he file alloc node.c consists of following functions.

For details, refer explanation before the declaration of each
function.

*x/

PLACE *GetNewPlace():

TRANSITION *GetNewTrans();

/*
File name: alloc_node.c )
Description: It contains the functions which dynamically allocate the memory

for the nodes PLACE and TRANSITION.
*/

#include "alloc_ncde.h”

/*
GetNewPlace{) dynamically allocates the memory needed for the node
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PLACE and initializes its members. It

also increments the PLACE_CNT,

assigns a defaglt label to currently created place and puts this
place in the link list of the places, i.e., P LIST.
Value returned: {PLACE =*). -

*/

PLACE *GetNewPlace ()

{

PLACE *p_temp;
char plabel [LABEL_LENGTH]; /* label for the place */
if((p_temp = (PLACE *)malloc(sizeof (PLACE))) == NULL) |{

printf ("Out Of Memcry\n");

exit (0);
}

p_temp->next = NULL; /* initializes the members of the structure PLACE */
p_temp->prev = NULL;

p_temp->cur preset no
p_temp->cur_postset _no
p_temp->no_of tokens

p_temp->freq_in_preset

e oo

L ()
jejelo el

‘

strepy (p_temp->interpretation,"");

PLACE_CNT++; /* increments PLACE CNT */

sprintf(plabel, "p%d",PLACE CNT); /* creates a default label */

strepy (p_temp->label, plabel);

strcpy (P_LIST->place_selected, plabel);

if(P_LIST->HEAD == NULL) /* updates the link list of the places */
P_LIST->HEAD = p temp;

else {

p_temp->next = P_LIST->HEAD;
P_LIST->HEAD~>prev = p temp;
P_LIST->HEAD = p_temp;

}

return{p_temp); /* returns a pointer to a new place */

/*

GetNewTrans ()

dynamically allocates the memory needed for the node

TRANSITION and initializes its members. It also increments the
TRANSITION CNT, assigns a default label to currently created transition
and puts this transition in the link list of the transition, i.e.,

T LIST.

Value returned: (TRANSITION *).
Same inline comments as in GetNewPLACE ().

*/

TRANSITION *GetNewTrans({)

{
TRANSITION
char

1f(({t_temp

*t_temp;
tlabel (LABEL_LENGTH}:

= (TRANSITION *)malloc(sizeof (TRANSITION))} == NULL) {

printf{"Out Of Memory\n");

exit(0);

}

t_temp->next = NULL;
t_temp->prev = NULL;

t_temp->cur_preset_no = 0;
t_temp->cur_postset_no = 0;
t_temp->enabled = NO;

strcpy (t temp->interpretation,“");

TRANSITION

CNT++;

sprintf (tlabel, "t%d", TRANSITION_CNT);
strcpy(t temp->label, tlabel):
strepy (I LIST->trans_selected, tlabel);
if{T LIST->HEAD == NULL)

T_LIST->HEAD = t_temp;

else |

t temp->next = T_LIST->HEAD;
T LIST->HEAD->prev = t_temp;
T_LIST->HEAD = t_temp;

}

return(t_temp):

/t
File name:
Description:

open_file.h . ) ) '
It contains the header files required for the file open file.c.
It also declares the external functions and the functions
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defined in the file open file.c

*/

#include <X1il/Intrinsic.h>
#include <Xll/StringDefs.h>
#include <Xm/MessageB.h>
#include <Xm/Text.h>
#include <Xm/PushB.h>
#include <Xm/BulletinB.h>
#include <stdio.h>

#include "data str.h"
#include *“global.h"

/t

These externally defined functions are called in the functions

defined in the file open file.c.
*/ -

extern void DrawPlace(); /*
extern void DrawTransition(); /*
extern void DrawToken(); />
extern void Drawlink():; /*
extern void DrawArrowHeadLink(); /*
extern void AllTrim(); /*
extern void ResetCurrentAction{}; /*
extern void RewriteAction{); /*
extern void RedrawDrawingBoard{():; /*
extern void RemovelncompletelLink(); /*
extern void ResetCursor{): /*
extern void PreSaveFile(); /*
extern void SaveFile(); /*
/1’

defined
defined
defined
defined
defined
defined
defined
defined
defined
defined
defined
defined
defined

in
in
in
in
in
in
in
in
in
in
in
in
in

draw_object.
draw_object.
draw_object.
draw_object.
draw_object.
utility.c */

utility.c */
utility.c */
utility.c */
utility.c */

cursor.c %/
save.c */
save.c */

The file open_file.c consists of following functions.
For details, refer explanation before the declaration of each

function.

*/

void PopUpFileSelector():
void CancelOpenNew();
void NoSaveOpenNew():
void SaveOldOpenNew();
void InitEnvironment{();
void FreePlacelist ()’
void FreeTransList{);

int OpenFile();

void AssignFunction{();
void FileOpeningWarn():;
void DoneFileOpeningWarn();

/t
File name: open_file.c

Description: It contains the functions related to the operation of opening

a file.
*/

#include "open_file.h"

/*

neaaan

*/

*/
*/
*/

PopUpFileSelector({) as a callback function pops up the file selection

dialog box. If any object is drawn, it puts warning message about

saving the current file.
*/

void PopUpFileSelector(w,file_selector,call_data)

Widget w;

Widget file selector;
XtPointer call_data;

{

FileOpeningWarn (w,
changes. \nWhenever you change the path,
change.", file_selector);

}
else { i
stGCy(ACCion_selected,“OPEN FILE");

RewriteAction ()

i ; /* resets the cursor */ .
R a tile s /* pops up the file selection dialog box */

XtManageChild(file_selector);
}

i CTION != NO) /* warning message */ . )
Ef 1 e0peRingh "Savé the changes in current file.\nOpening a file wouldn’t save the

click Filter to update the

/* updates the action selected */
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/i

OpenNewFile (), as a callback function pops up a dialog box titled
Cpen New File,

*/

void OpenNewFile(w, data, call data)
Widget w; -
graphics_data *data;
XtPointer call data;
{
static Widget open_file dialog = NULL;
Arg wargs [MAX_ARGS]:
int n;
XmString strl, str2, str3, strd, str5;

ResetCurrentAction(data);

if(dgta—>pext_pos == 0) { /* if nothing is drawn */
InitEnvironment (data); /* initializes the system for a new file */
strcpy {action_selected, "NOTHING"); /* updates the action selected */

RewriteAction();
ResetCursor (drawing); /* resets the cursor */
return;
}
strcpy (action_selected, "OPEN NEW FILE"); /* updates the action selected */
RewriteAction{();
ResetCursor (drawing);
if(lopen_file_dialcg) {
/* creates a dialog box titled Open New File */
n = 0;
strl = XmStringCreate(" Open New File *,XmSTRING DEFAULT CHARSET);
XtSetArg(wargs[n},XmNdialogTitle,strl); n++; - -
str2 = XmStringCreate("Save Current file",XmSTRING DEFAULT CHARSET):;
XtSetArg (wargs[n},XmNmessageString,str2); n++; - -
str3 = XmStringCreate ("YES",XmSTRING DEFAULT CHARSET);
XtSetArg(wargs[n],XmNokLabelString, str3); n++;
str4 = XmStringCreate ("NO",XmSTRING DEFAULT CHARSET):;
XtSetArg{wargs[n],XmNcancellLabelString, strd4); n++;
str5 = XmStringCreate ("CANCEL",XmSTRING_DEFAULT_CHARSET) ;
XtSetArg(wargs(n],XmNhelpLabelString,str5); n+t+;
XtSetArg(wargs[n], XmNmessageAlignment, XmALIGNMENT BEGINNING) ;
XtSetArg(wargs{n],XmNdialogStyle, XmDIALOG_FULL_APPLICATION_MODAL); n++;
XtSetArg(wargs([n]),XmNnoResize, True); n++;
XtSetArg(wargs{n],XmNautoUnmanage,False); n++;
XtSetArg(wargs([n],XmNdefaultButtonType, XmDIALOG_HELP_BUTTON}; n++;
open file dialog = XmCreateErrorbialog(w, "open_ file dialog",wargs,n);
XmStringFree (strl);
XmStringFree{str2);
XmStringFree {str3};
XmStringFree(strd);

XmStringFree(str5);
XtAddCallback (open file dialog, XmNokCallback, Save0ldOpenNew, data);

XtAddCallback (open file dialog, XmNcancelCallback, NoSaveOpenNew, data);
XtAddCallback(open:file_dialog, XmNhelpCallback, CancelOpenNew, NULL):
XtManageChild(open file dialog);

}

else {
XtManageChild (open_file_dialog);

/I’
CancelOpenNew() is a callback function registered with the CANCEL
button of the dialog box, titled Open New File. It cancels the operation

and pops down the dialog box.
*/

void CancelOpenNew{w, client_data, cail data)
Widget w;

XtPointer client_data:;

XtPointer call data;

{

strcpy (action_selected, "NOTHING"); /* updates the action selected */

RewriteAction(}; .
ResetCursor (drawing); /* resets the cursor /
XtUnmanageChild (w); /* pops down the dialog box */

/i



NoSaveOpenNew().is a callback function registered with the NO
button of the.dla%og box, titled Open New File. User selects NO when
the current file is not to be saved.

*/

void NoSaveOpenNew (w, data, call data)
Widget w; -
graphics_data *data;
XtPointer call_data;
{
InitEnvironment (data); /* initializes the system */
strecpy (action_selected, "NOTHING"); /* updates the acticn selected */
RewriteAction();
ResetCursor (drawing); /* resets the cursor */
XtUnmanageChild(w); /* pops down the dialog */

/l

SaveQldOpenNew () is a callback function registered with the YES

button of the dialog box titled Open New File. User selects YES when

the current file is to be saved. If a filename is already given, it
saves and opens a new file. Otherwise it calls the function PreSaveFile ()
to display the dialog box for the save option.

*/

void SaveOldOpenNew (parent, data, call data)
Widget parent;

graphics_data *data:

XtPointer call_data;

{
/* if a filename is previously given, it is saved and a new file is opened */
if (stremp (GLOBAL_FILE NAME,"Untitled") != 0) {
SaveFile(data); /* save the current file */
InitEnvironment (data); /* initializes the system */
strcpy (action_selected, "NOTHING"); /* updates the action selected */
RewriteAction();
ResetCursor (drawing); /* resets the cursor */
XtUnmanageChild (parert); /* pops down the dialog */
return;
}

PreSaveFile(parent, data); /* call to save the file */

}

/x
InitEnvironment () initializes the environment for a new file. It
frees up the memory and initializes the variables.

*/

void InitEnvironment (data)

graphics_data *data;

{
FreePlacelist ()
FreeTransList{)
UNDO_ACTION = N
LINK CNT = O
strcpy (GLOBAL_FILE_NAME, "Untitled");
data->next_pos = 0;
data->current_func = NULL;
strcpy (data->object, "");
strcpy (data->label, "");
RedrawDrawingBoard(data):
RewriteFileName ()
ResetCursor (drawing}:
strcpy(action_selected,"NOTHING");
RewriteAction();

/* frees up the memory associated with the P_LIST */
/* frees up the memory associated with the T_LIST */

.
;
0;

/* clears the drawing area */

/ * Y . 3
FreePlaceList () frees up the memory associated with the linked
list for the places.

*/

void FreePlacelist()

{
PLACE *p_templ,
*p temp2;

p_templ = P_LIST->HEAD;
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if(p_templ == NULL) return;

while(p_templ->next != NULL)
p_templ = p templ->next;

while(p_templ != NULL) {

p_temp2 = p templ;

p_templ = p templ->prev;

free(p temp?2);
}
PLACE_CNT = 0;
strcpy (P_LIST->place_pre selected,"");
strepy (P_LIST->place selected,"");
P_LIST->pre_post = NULL;
P_LIST->pre_post_index = -1;
P_LIST->HEAD = NULL;

}

/I

FreeTransList () frees up the memory associated with the linked
list for the transitions.

*/

void FreeTransList ()
{
TRANSITION *t_templ,
*t _temp2;

t_templ = T_LIST->HEAD;

if(t_templ == NULL) return;
while(t_templ->next != NULL)
t templ = t_templ->next;
while (t templ != NULL) {
t temp2 = t_templ;
t templ = t _templ->prev;
free(t temp2);

}
TRANSITION_CNT = 0;
strepy(T_LIST->trans_pre_selected,"");
strepy (T_LIST->trans_selected, ™)
T_LIST->pre_post = NULL;
T_LIST~>pre_post_index = -1;
T LIST->HEAD = NULL;

}

/k
OpenFile () reads in a input file.
*/

int OpenFile(filename, data)
char *filename;
graphics_data *data;

{

FILE *fp;

FILE *fpl;

PLACE *p_temp:

TRANSITION *t_temp;

char puffer [INFO_LENGTH],
*p;

int i;

if{!(fpl = fopen(filename,“r")}) |
printf ("Cannoct open file \n");
return(-1);

}

/* opens an intermediate file to save the encoded information */
if(! (fp = fopen("PETRINETTEMPFILE","w+"))) {

printf("Cannot open file \n");

return(-1);

} . N
EncodeFile{fp, fpl); /* encodes the input file */

fclose (fp);

fclose (fpl): R
if (! {fp = fopen("PETRINETTEMPFILE","r 1) |

printf ("Cannot open file \n"):;
system{”rm PETRINETTEMPFILE"):;

return(-1);

/* removes the intermediate file */



}
/* reads the enocoded informati i i i *
foets (buffer, 80, fp) ion from the intermediate file ¥/
p =strtok(buffer," \n");
if (stremp(p, "BUFFER_INFO") != Q) { /* file not in required format */
fclose (fp);
system("rm PETRINETTEMPFILE");
return (0);
)
i = 0;
InitEnvironment (data); /* initializes the envircnment */
fgets(buffer,80, fp);
p =strtok (buffer,"™ \n");
/* reads the informations from the file */
while({ (strcmp(p, "PLACE_LIST INFO") !'= 0) &s (!'feof(fp))) {
AssignFunction(data, i, p);
data->buffer(i].gc = data->gc;
strcpy (data->buffer([i).object,p); /* reads an cbject */

fgets(buffer, 80, fp);
p =strtok(buffer," \n");
strcpy (data~>buffer(i].label,p); /* reads a label for a place */

/* reads position of the object */
fgets (buffer, 80, fp);
p =strtok{(p," \n"});
data->buffer(i].x1l = atoi(p);
fgets(buffer, 80, fp);
p =strtok{buffer," \n");
data->buffer(i].x2 = atoi(p);
fgets(buffer, 80, fp}:
p =strtok (buffer," \n");
data~>buffer({i] .yl = atoi(p)-;
fgets (buffer, 80, fp);
p =strtok{buffer,™ \n"});
data->buffer{i).y2 = atoci(p):
i++;
fgets {(buffer, 80, fp);
p =strtok{buffer,™ \n");
}
data->next pos = i;
if(strcmp(ﬁ,“PLACE_LISTHINFO“) != Q) { /* error in reading */
fclose{fp):
system{("rm PETRINETTEMPFILE");
InitEnvircnment (data);
return (0);

}
fgets (buffer, 80, fp);
p =strtok (buffer," \n");

P LIST~->HEAD = NULL; /* adds a place in the P _LIST */
while ({strcmp{p, "TRANSITION_LIST_INFO") 1= 0) && (!feof({fp))) {
if{(p_temp = (PLACE *)malTloc(sizeof (PLACE))) == NULL) {
printf ("Out Of Memory\n"):
exit (0);

}

/* initializes the members */
p_temp->next = NULL;
p_temp->prev = NULL;

p temp->cur preset_no = 0;
p_temp->cur_postset _no = 0;
p_temp->no_of_tokens = 0;

strcpy {(p_temp->label, p}; /* stores the label */
strepy (p_temp->interpretation, “")7
if(P LIST->HEAD == NULL) /* updates the P_LIST */
p LIST->HEAD = p_temp;
else {
p_temp->next = P_LIST—)HEAD;

P LIST->HEAD->prev = p_temp;
P_LIST->HEAD = p_temp;

}
fgets(buffer,BO,fp)< )
= uffer,” \n"):?
?f(;;;iggzi,"PREéET_LIST“) 1= 0) { /* error in reading */
fclose(fp);
system{"rm PETRINETTEMPFILE"Y)
InitEnvironment (data};
return(0);

}
fgets(buffer,eo,fp):
p =strtok (buffer,” \n"};
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p_temp->cur preset _no = atei(p); /* current number of nodes in the preset */
for(i = 0; 1 < pP_ temp >cur_preset _no; i++) |
fgets(buffer, 8C, fp);
p —strtok(buffer," \n");
} strepy (p_temp->preset{i],p); /* reads preset */
fgets (buffer, 80, fp);
p =strtok (buffer," \n");
if(strcmp{p, "POSTSET_LIST") != 0) { /* error in reading */
fclose (fp):
system(“rm PETRINETTEMPFILE"™);
InitEnvironment (data) s
return(0);

}
fgets (buffer, 80, fp):
p =strtok (buffer,™ \n");
p_temp->cur_postset_no = atoi(p); /* current number of nodes in the postset */
for(i = 0; 1 < p_ temp->cur postset no; i++) {
fgets (buffer, 80, fp) ;
p —strtck(buffer " \n");
strcpy (p_temp->postset{i],p); /* reads postset */

}

fgets(buffer, 80, fp);

p =strtok (buffer," \n");

p _temp->no_of tokens = atoi(p); /* number of tokens */
fgets (buffer, INFO LENGTH, fp);

p =strtok(buffer,”\n");

/* reads the interpretation */
while{(strcmp(p, "END INTERPRETATION") != 0) && (!feof(fp))) {
strcat (p_temp->interpretation, p):
strcat (p_temp->interpretation, "\n");
fgets(buffer, INFO_LENGTH, fp):
p =strtok{buffer,™\n");
)
AllTrim{p temp->interpretation); /* trims the interpretation */
fgets{buffer, 80, fp):
p =strtox (buffer,™ \n");
}
if(strcmp(p, "TRANSITION _LIST_INFO“) != 0) { /* error in reading */
fclose (fp):
system("rm PETRINETTEMPFILE");
InitEnvironment (data}:
recurn(0):;

}
fgets(buffer, 80, fp);

p =strtok (buffer," \n");
T _LIST->HEAD = NULL; /* adds a transition in the T_LIST */
while ({stremp{p, "GLOBAL_PTL_COUNTS") != 0) && (!'feof(fp))) {
if((t _temp = {TRANSITION *)malloc(sizeof (TRANSITION))) == NULL) {
printf("Out Of Memory\n");
exit (0);

}

/* initializes the members */
t_temp->next = NULL;
t_temp->prev = NULL;

t _temp->cur_preset_no = 0;
t_temp->cur_postset _no = 0:
= NO;

t_temp-— >enabled
strcpy (¢t _temp->label, p); /* stores the label */

strcpy (¢t _temp->interpretation,""):

if(T LIST->HEAD == NULL) /* updates the T_LIST */
T _LIST->HEAD = t_temp;
else |

t temp->next = T_LIST-~>HEAD;
T LIST->HEAD->prev = t_temp;
T _LIST->HEAD = t_temp;
}
fgets(buffer, 80, fp);
P —strtok(buffer,“ \n"),
if(strcmp(p,"PRESET_LIST“) t=0) |
fclese (fp):
system("rm PETRINETTEMPFILE"):
InitEnvironment {data);
return(0);

/* error in reading */

}

fgets(buffer.&O,fp)i )
=strtok (buffer,™ \n"); )

g L:m; Scur _preset_no = atoi{p); /* current number of nodes in the preset */

for(i = 0; 1 < t_temp->cur_preset_no; i++) |

fgets (buffer, 80, fp);



p =strtok(buffer,"” \n");
strcpy (t_temp->preset(i],p); /* reads preset */

fgets (buffer, 80, fp);
p =strtok{buffer," \n"“y;
if(stremp(p, "POSTSET_LIST") != 0) { /* error in reading */
fclose (fp);
system("“rm PETRINETTEMPFILE"™) ;
InitEnvironment (data);
return(0);

}

fgets (buffer, 80, fp);

p =strtok (buffer," \n");

t_temp->cur postset _no = atoi{p); /* current number of nodes in the postset */
for(i = 0; 1 < t_temp->cur postset no; i++) |
fgets(buffer, 80, fp); B B

p =strtok (buffer," \n");

strcpy (t_temp->postset{i],p); /* reads postset */

}

fgets(buffer, 80, fp);

p =strtok(buffer," \n");

t_temp->enabled = atoi(p); /* flag for enabled transition */
fgets(buffer,INFO_LENGTH,fp);

p =strtok (buffer, "\n");

/* reads the interpretation */
while((strcmp(p, "END_INTERPRETATION") != 0) && (!feof(fp))) {
strcat(t_temp->interpretation, p);
strcat (t temp->interpretation, “\n");
fgets (buffer, INFO LENGTH, fp);
p =strtok(buffer,"\n");
}
AllTrim(t temp->interpretation); /* trims the interpretation */
fgets(buffer, 80, fp};
p =strtok (buffer, ™ \n");
}
if(strcmp(p, "GLOBAL_PTL_COUNTS") != Q) { /* error in reading */
fclose({fp);
system("rm PETRINETTEMPFILE");
InitEnvironment (data):;
return{(0);

}
fgets (buffer, 80, fp);
p =strtok(p," \n");
PLACE CNT = atoi(p): /* total number of places */
fgets{buffer, 80, fp):
p =strtok(p," \n");
TRANSITION CNT = atoi({p); /* total number of transitions */
fgets{buffer, 80, fp);
p =strtok(p,™ \n");
LINK CNT = atoi(p); /* current link count */
fgets(buffer, 80, fp):
p =strtok(p," \n"): . .
if(strcmp(p,"END_OF_FILE") t= 0) { /* error in reading */
fclose(fp);
system("rm PETRINETTEMPFILE");
InitEnvironment (data);
return{0);

}

fclose(fp); /* closes the file after reading */
system("rm PETRINETTEMPFILE"); /* removes the tgmporary file */
scrcpy(GLOBAL~FILE_NAME,filename); /* updates the filename */

/*
AssignFunction()
object to be drawn.
file.

*/

assigns a drawing function depending uponlthe
Function is assigned while reading an input

void AssignFunction{(data, i, str)
graphics data *data;

char *str;
{
if(strcmp(str, "PLACE") == 0)
data->buffer([i].func = DrawPlace;
else if(strcmp(str,“TRANSITION“) == Q)
data->buffer([i].func = DrawTransition;
else if(stremp(str, "LINK") == 0)

data->buffer(i].func = DrawArrowHeadLink;



else if (stremp(str, "PUT TOKEN") == ()
data->buffer[i].func = DrawToken;

else if(strcmp(str,"START LINK") == 0)
data->buffer(i].func = DrawLink;

/i

F?leOpenianarnﬂ) Pops up a warning message about saving the current
file before trying to open a new file.

*/

void FileOpeningWarn (w, reason,file selector)
Widget w; -
char *reason;
Widget file_selector;
{
static Widget warning = NULL;
Arg wargs [MAX_ARGS};
int n;
XmString strl, str2, str3;

/* creates a dialog box */
if(!lwarning) |
n = 0;
strl = XmStringCreateLtoR (" WARNING "“,XmSTRING DEFAULT CHARSET) ;
XtSetArg(wargs(nj,XmNdialogTitle,strl); n++: -
str2 = XmStringCreatelLtoR(reason, XmSTRING DEFAULT CHARSET):;
XtSetArg({wargs[n],XmNmessageString, str2); n++; -
str3 = XmStringCreateLtoR{"CLICK HERE",XmSTRING DEFAULT CHARSET);
XtSetArg(wargs(n],XmNokLabelString,str3); n++; ~ -
X:SetArg(wargs[n],XmNmessageAlignment,XmALIGNMENTﬁBEGINNING);
XtSetArg(wargs{n}],XmNdialogStyle, XmDIALOG FULL APPLICATION MODAL); n++;
XtSetArg{wargs([n},XmNnoResize, True); n++; - -
XtSetArg(wargs[(n],XmNdefaultPosition,False); n++;
XtSetArg(wargs[n},XmNx,350); n++;
XtSetArg({wargs([n],XmNy, 300); n++;
warning = XmCreateErrorDialog(drawing, "warning",wargs,n):
XmStringFree(strl);
XmStringFree(str2);
XtAddCallback (warning, XmNokCallback, DoneFileOpeningWarn, file_ selector);
XtUnmanageChild (XmMessageBoxGetChild (warning, XmDIALOG CANCEL BUTTON));
XtUnmanageChild(XmMessageBoxGetChild (warning, XmDIALOG_HELP_BUTTON));
XtManageChild(warning);
}
else { /* dialog box already exists */
n = 0;
str2 = XmStringCreateLtoR{reason, XmSTRING_DEFAULT_CHARSET) ;
XtSetArg(wargs[n],XmNmessageString, str2); n++;
XtSetValues{warning,wargs,n);
XtManageChild (warning);

/i
DoneFileOpeningWarn(), as a callback function pops up the file
selection dialog box.

*/

void DoneFileOpeningWarn(w, file selector, call_data)
Widget w;

Widget file selector;

XtPointer call data;

{ .
strcpy {(action_selected, "OPEN FILE"); /* updates the action selected */

RewriteAction{(); .
ResetCursor (drawing); /* resets the cursor shape */

XtManageChild(file_selector);
XtUnmanageChild (w)’

/*
File name: close_file.h
iption: It contains t € C
peseription It also declares the external functions and the functions
defined in the file close_file.c

*/

he header files required for the file close_file.c.
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¥incluae<stdio.h>
#include<string.hn>
#incliude<X1l/StringDefs.h>
#include<Xm/MessageB.h>
#include"data str.h"
#include”global.h"

/i
The;e ex;ernally defined functions are called in the functions
defined in the file close_file.c.

*/

extern void RewriteAction(); /* defined in utility.c */
extern void ResetCurrentAction(); /* defined in utility.c */
extern void PreSaveFile({}; /* defined in save.c */

/'k

The file close_file.c consists of following functions.

For details, refer explanation before the declaration of each
function.

*/

void CloseFile();

veid CancelCloseFile(
void NoSaveCloseFile{
void SaveCloseFile();

)i
)

/%
File name: close file.c

Description: It centains the functions used to implement the option "Quit".
*/

#include "close_file.h"

/i

CloseFile{) is a callback function. It is called when the option "Quit"
is selected from the "File" pull-down menu. It pops up a dialog

box titled SHUT DOWN, where user is prompted to save the current

file. Here user can select YES, NOC or CANCEL.

x/

void CloseFile{w, data, call data)
Widget "N

graphics_data *data;

XtPointer call_data;

{
static Widget shut_down = NULL; /* widget for the dialog box SHUT DOWN */

Arg wargs[10];
int n;
XmString xmstrl, xmstr2, xmstr3, xmstrd, xmstr5; /* XmStrings used in the
dialog box SHUT DOWN */
if(data->next pos == 0) /* if no object is drawn, exit without saving */
exit (0);

ResetCurrentAction(datae); /* resets any current drawing action */
strepy (action selected, "QUIT"); /* sets current action to QUIT */

RewriteAction{); /* displays the selected action */
if(!shut down}) { /* creates if the shut_down widget does not exist */
n=0;"

/* sets resorces for shut_down widget */
xmstrl = XmStringCreate (" SHUT DOWN ",XmSTRING_DEFAULT#CHARSET):
XtSetArg(warqs[n],XmNdialhoitle,xmstrl); n++;
xmstr?2 = XmStringCreate{"Save Current file",XmSTRING DEFAULT_CHARSET);
XtSetArg(wargs(n],XmNmessageString,xmstrZ); n++;
xmstr3 = XmStringCreate("YES“,XmSTRING_DEFAULT_CHARSET);
XtSetArg(wargs[n],XmNokLabelString,xmstr3); n++;
xmstrd = XmStringCreate("NO“,XmSTRING_DEFAULTﬁCHARSET):
XtSetArg(wargs[n],XmNcancelLabelString,xmstr4); n++;
xmstrd = XmStringCreate("CANCEL",XmSTRINS_??FAULE_CHARSET);
etArg (wargs{n],XmNhelpLabelString, Xxmstra); n++;

§EgeEAr3{wargs{n},XmNmessageAlignment,XmALIG?MENT_BEGINNING);
XtSetArg(wargs[n],XmNdialqutyle,XmDIALOG_FULL_APPLICATION_MODAL); n++;
XtSetArg(warqs[n],XmNnoResize,True;;lE;;; s

toUnmanage,ra ; ;
thetArg(wargS[n]I§2:ggfault8utgonType,XmDIALOG_HELP_BUTTON); n++;

XtSetArg (wargs(n], ! y 0 T
shut down = XmCreateErrorDialog(w, shut down®,wargs,n);

XmStringFree (xmstrl); /* frees memory */
XmStringFree (xmstr2);
XmStringFree (xmstr3);
XmStringFree (xmstrd);
XmStringFree (xmstrS5);



/* rggifiers callback functions */
XtAddCallback (shut down, XmNokCallback, SaveCloseFi

- ’ . >File, data);
chddCallback(shut_down, XmNcancelCallback, NoSaveCloseFile, data);
XtAddCallback (shut_down, XmNhelpCallback, CancelCloseFile, NULL);
XtManageChild{shut_down); /* manages the shut down widget */

else { /* if the shut_down widget exist impl it *
XtManageChild (shut down): Sr simply manage it ¥/
} -
}

/t

CancelCloseFile() is a callback function of shut down widget’s
CANCEL button. It cancels the operation of Quit and gets back
to the application.

*/

void CancelCloseFile{w, client data, call data)
Widget w; - -
XtPointer client_data;

XtPointer call data;

{
strcpy (action_selected, "NOTHING"); /* current action is NOTHING */
RewriteAction(); /* displays the selected action */
XtUnmanageChild(w); /* unmanages the widget shut _down */

}

/*
NoSaveCloseFile{) is a callback function of shut_down widget’s
NC button. It shuts down the application without saving the file.

*/

void NoSaveCloseFile({w, data, call data)
Widget w; -
graphics_data *data;

XtPointer call data;

{
}

exit {(0);

/‘k

SaveCloseFile{) is a callback function of shut_down widget’s

SAVE button. If filename is already given, it saves and shuts

down the application. Otherwise it calls the function PreSaveFile{() to

display the dialog box for save option.
x
/

void SaveCloseFile(parent, data, call_data)

Widget parent;
graphics_data *data;
XtPointer call data;
{
if(strcmp (GLOBAL_FILE NAME, "Untitled™) != 0} {

SaveFile (data); /* saves the file */
exit{0): /* shuts down the application */

)

PreSaveFile{parent, data): /* call for save dialog */

}

/*

File name: draw_object.h

Description: It contains the hea
It also declares th

der files required for the file draw_object.c.
e functions defined in the file draw_object.c

*/
tinclude <math.h>

tinclude “data_str.h"
#include "global.h"

/* ) .
tect.c consists of following functions.
T e e pefore the declaration of each

For details, Tefer explanation
function.



*/

void CheckPoints();

void DrawPlace();

void DrawToken{):

void Drawlink();

void DrawArrowHeadLink({():
void DrawTransition();

/!

File name: draw_object.c

Description: IF contains the functions used to draw differnt objects,
circle, rectangle, line, etc.

*/

#include “draw_object.h"

/k

Some X servers do not draw polygonal figures correctly if the numeric
value of the second point is less than the first in either direction.
The function CheckPoints () checks for this case and reverses the
coordinates if necessary.

*x/

void CheckPoints(xl, yl, x2, y2)
int  *x1, *yl, *x2, *y2;
{

int temp;

if(*x2
temp
*x1
*x2

*x1) |
*x1;
*x2;
temp;

BoRoWA

)

if(*y2
temp
tyl
*y2

*yl) |
*yl;
*y2;
temp;

W oA

}

/t

DrawPlace() uses Xlib graphics functions XDrawArc{) and
XDrawString() to draw a circle and a string representing
a place and its label.

*/

void DrawPlace(w, gc, x1l, yl, x2, yZ, data)
Widget w;
GC gc;
int x1, yl, x2, y2;
graphics data *data;
{
Display *dpy = XtDisplay(w);

Window win = XtWindow(w};
char p_label [LABEL_LENGTH];
strcpy(p_label,data->label); /* gets the label of a place */

/* draws a circle */
XDrawArc (dpy, win, ge, x1, yl, 40, 40, 0, 64 * 360);
/* draws a string */

XDrawString (dpy, win, gc. x1+43, yl+22, p_label, strlen(p_label)):;

/t

DrawToken{) uses Xlib graphics func
number of tokens in a place.

*x/

tion XDrawString() to display the

void DrawToken(xl, yl,data)

int x1, yl;

graphics_data *data;

(
PLACE *p temp;
char label [LABEL_LENGTH];
Display *dpy = XtDisplay(draylng):
Window win = XtWindow(drawing):’

e.g.,
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/* searches for the desired place in th
P L
p_temp = P_LIST->HEAD; ° ¢ FrIsT.
while((strcmp{p temp->lakel data->label) != 0
- . 1= 134 1=
p_temp = p_temp->next: ) (p_temp := NULLY)

if(p_temp->noc of tokens > 99) /* if tok > i
sprintf(label, "<w>"); orens 2% displays w v/
else
sprintf(label,"<%d>",p_temp—>no_of tokens);

/* displgys token as string */
XDrawstring(dpy, win, data->gc, x1, yl, label, strlen{(label)):

/*
DrawArrowHeadLink () draws the final part of a link with an
arrowWw head, i.e., the part that hits the destination.

*/

void DrawArrowHeadlink(w, gc, x1, yl, x2, y2)
Widget w;

GC gc:

int x1l, yil, x2, y2;

{
XSegment arrow_segment[3];
double r = ,01745329;
double 1 =15;
double temp;
double theta, alpha = 20.0*r;
Display *dpy = XtDisplay(w);
Window win = XtWindow(w);

temp = sqgrt (pow ((double)abs(y2-yl},2.0)+pow((double)abs(x2-x1),2.0));
arrow_segment [0].x1 {short) xl;

arrow_segment [0] .yl {short)yl;

arrow_segment (0] .x2 {short)x2;

arrow_segment [0].y2 (short)y2;

theta = atan2((double) { y2 - yl), {(double) (x2 - x1));

arrow_segment {1].x1 = (short)x2:

U I U}

arrow segment [1].yl (short)y2;
arrow segment {1} .x2 {short)x2 - (short) (1*cos(theta - alpha));
arrow:segment{ll.y2 (short)y2 - (short) (l*sin(theta - alpha)):
arrow_segment [2] .x1 (short)x2;

(short)y2;
(short)x2 - (short) (l*cos(theta + alpha});
(short)y2 - (short) (l*sin(theta + alpha));

arrow_segment [2] .yl
arrow_segment[Z].xZ
arrow_segment [2].y2

{1 T 1 O T

XDrawSegments (dpy, win, gc, arrow_segment, 3);

/*

DrawLink () draws the intermediate part of a link i.g.,

a part without arrcw head (not hitting the de;tinatlon). The
X1lib function XDrawlLine() is used to draw a line.

*/

void DrawLink (w, gc, x1, yl, x2, y2)
Widget w;

GC gc;

int x1, yl, x2, y2:

{

XtDisplay(w):

Display *dpy
XtWindow (w);

Window win

mon

XDrawLine (dpy, win, gc, x1, yl, x2, y2);
}

*
érawTransition() draws a rectangle representing a trgnsition.
If a transition is enabled, it is represented by a filled ) )
rectangle. It also draws the label of the transition. The Xlib functions,
XDrawRectangle(), XFillRectangle (), and XDrawString () are used.
*/
void DrawTransition{w, gc, x1, yl, x2, y2, data, flag)
Widget w;
GC gc;

ing x1, yl, x2, y2:

i.e., list of the places */
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graphics_data *data;
char *flag;
{

TRANSITION *t_ temp;

Display *dpy = XtDisplay (w):
Window win = XtWindow(w);
char t_label [LABEL_LENGTH];

CheckPoints (&x1, &yl, &x2, &y2);

/* searches the required transition in the T LIST */

t_temp = T_LIST->HEAD; B

while ({strcmp(t_temp->label,data->label) !'= 0) && (t temp != NULL))
t_temp = t_temp->next; -

if(t_temp == NULL) /* if a new tarnsition is being drawn */
lXDrawRectangle(dpy, win, gec, x1, yl, x2 - x1, y2 - yl);
else |

if(tTtemp—>enabled == YES) /* if the transition is enabled */
lXFlllRectangle(dpy, win, gc, x1, yl, x2 - x1, y2 - y1);
else

XDrawRectangle (dpy, win, gc, x1, yl, x2 - x1, y2 - yl);

/* if is required to put a label */
if(stremp(flag, "PUT_LABEL") == 0) ({
strcpy (t_label,data->label);
) XDrawString{dpy, win, gc, x2+2, yl+5, t_label, strlen(t_label));
}

/*

File name: lirk.h

Description: It contains the header files required for the file link.c.
It also declares the external functions and the functions
defined in the file link.c

*/

#include <string.h>
#include <math.h>
#include <Xm/Text.h>
#include <Xm/BulletinB.h>
#include <Xm/PushB.h>
#include <Xm/MessageB.h>
#include "data_str.h"
#include "“global.h"

/t
These externally defined functicns are called in the functions
defined in the file link.c.

*/

extern void DrawLink(}: /* defined in draw_object.c */
extern void RewriteActicn{(); /* defined in utility.c */
extern void ResetCurrentAction(); /* defined in utility.ec */
extern void TrimString(}; /* defined in utility.c */
extern void PutErrorDialeog{): /* defined in utility.c */
extern char *GetLinkMsgStr{(); /* defined in warn_msg.c */
extern void ResetCursor{(); /* defined in cursor.c */
extern void SetBusyCursor(}; /* defined in cursor.c */

/t

The file link.c consists of following functions.
For details, refer explanation pefore the declaration of each
function.

*/

void GetLinkInfo(};

void CancellinkInfo()’

void DonelinkInfo():

int IsWithinPlacel():

int IsWithinTrans();

int BellIfLinkSourceOk();

int BellIfLinkDestOk{);

void SavelinkInfo();

/i
File name: link.c , ; :
Description: It contains the functions required to implement the option

LINK.
*/



#include "link.h"

/t

GetLinkInfo() Pops up a dialog box which prompts the user for a source
and a destination of a link to be drawn. It also provides two
bu;tggs,ngggEband CANCELi If the definition of the link is valid

an e utton is clicked, the dialog b
eSS i g box pops down and then user
*/

void GetlinkInfo(parent, data)

Widget parent;

graphics_data *data;

Widget Dboard, labell,label2, headingl, heading2, done button, help button,
cancel_button; - -

Arg wargs [MAX ARGS);

int i, ny

AmString str;

EDIT_LABEL_STRUCT *info to_send;

SetBusyCursor (toplevel); /* sets cursor to watch symbol */

/* defines the LINK DEFINITION dialog box */

str E XmStringCreate ("LINK DEFINITION",XmSTRING_DEFAULT CHARSET);

n = U;

XtSetArg(wargs(n],XmNdialogTitle, str); n++;

XtSetArg(wargs([n],XmNdialogStyle, XmDIALOG FULL APPLICATION MODAL); n++;

XtSetArg(wargs[n},XmNautoUnmanage,False); n++; -

XtSetArg(wargs{n),XmNnoResize, True); n++;

board = XmCreateBulletinBoardDialog(parent, "board", wargs, n};

XmStringFree (str);

/* creates a text widget */

n = 0;

XtSetArg(wargs(n], XmNx,130); n++;

XtSetArg(wargs(n},XmNy,10); n++;

labell = XtCreateManagedWidget ("labell", xmTextWidgetClass, board, wargs, n);

/* creates a text widget */

n = 0;

XtSetArg(wargs|{n},XmNx,130); n++;

XtSetArg (wargs[n},XmNy,50}); n++;

label?2 = XtCreateManagedWidget {“label2", xmTextWidgetClass, board, wargs, n);

/* creates a label widget */

n = 0;

str = XmStringCreate ("SOURCE LABEL", XmSTRING_DEFAULT_CHARSET) ;

XtSetArg(wargs[n),XmNx,10); n++;

XtSetArg(wargs[n},XmNy,15); nt+;

XtSetArg (wargs[n},XmNlabelString,str); n++;

XtSetArg{wargs(n],XmNtraversalOn,False); n++;

headingl = XtCreateManagedWidget ("headingl", xmLabelWidgetClass,
board, wargs, n);

XmStringFree(str);

/* creates a label widget */

n = 0;

str = XmStringCreate ("DESTINATION LABEL",XmSTRING_DEFAULT_CHARSET):

XtSetArg(wargs{n],XmNx,18); n++;

XtSetArg(wargs[n],XmNy,SS); n++;

XtSetArg(wargs[n],XleabelString,str): n++;

XtSetArg(wargs[n},XmNtraversalOn,False); n++; )

heading2 = XfCreateManagedWidget ("heading2", xmLabelWidgetClass,
board, wargs, n);

XmStringFree(str);

/* creates a callback data */

info to send = (EDIT_LABEL_STRUCT *)ymalloc(sizecf (EDIT LABEL_STRUCT)};
if(info to_send == NULL} |

printf ("Out of memory\n");

exit (0);

}
info to send->label widgetl =
info to send->label widget2 = label2;
/* creates a button widget */
n = 0;
str = XmStringCreate("DONE",XmSTRINGﬂDEFAULTvCHARSET):
XtSetArq(warqs[n],XleabelStrinq,Str): n++;
XtSetArg (wargs(n],XmNx,10); n++;
XtSetArg{wargsin],h XmNy, 90); n++; . .
XtSetArg(wargs[n],XmNuseéDa;gf1;fzggozfen:l;-n++,

€ n],XmNshadowThickn L4) 7 ;
ggﬁi gégéz:rzsité;eateManaqedwidget("done“, xmPushButtonWidgetClass,
- board, wargs, n);

labell; /* stores widget in callback data */

XmStringFree(str); . .
XLAddCa?lback(done button, XmNactivateCallback, DoneLinkInfo,

data);



/* creates a button widget */
n = 0;
str = XmStringCreate ("CANCEL", XmSTRING CEFAULT CHAR

Le, G SET)
XtSetArg(wargs([n], XmNlabelString, str); n++; - B
XtSetArg(wargs{n],XmNx,50); n++;
XtSetArg(wargs([n],XmNy, 90); n++;
XtsetArg(wargs(n],XmNshadowThickness, 4) ; nt++;
cancel button = XtCreateManagedWidget (“cancel", xmPushButtonWidgetClass,

board, wargs, ;

XmStringFree (str); g5 M
/* adds a callback function */
XtAddCallback (cancel button, XmNactivateCallback, C ink data);
XtManageChild (board); ' + cancellinkinto,data)s
XmProcessTraversal (labell, XmTRAVERSE CURRENT); /* focus to first entry */
ResetCursor (toplievel); -

/i

CancelLlinkInfo() is a callback function registered with the CANCEL
but@on of the dialog box titled LINK DEFINITION. It cancels the
action and pops down the dialog box.

*

void CancellLinkInfo(w, data, call data)
Widget w; -
graphics_data *data;
XmAnyCallbackStruct *call data;

{

XtUnmanageChild (XtParent(w)); /* pops down the dialog box */
ResetCurrentAction(}; /* resets the action selected */
strcpy (action_selected, "NOTHING"); /* updates the action selected */

RewriteAction();

/*

DonelLinkInfo() is a callback function registered with the DONE
button of the dialeg box titled LINK DEFINITION. It checks the
validity of the defined link. If the definition is valid, it
pops down the dialog box and then user draws the link.

*/

void DoneLinkInfo(w, data, call_data)
Widget w;

graphics data *data;

XmAnyCallbackStruct *call data;
{
EDIT_LABEL STRUCT ~*info:
PLACE *src_p_temp, *dest p temp; /* used to traverse the lists */
TRANSITION ‘*src_t temp, *dest_t temp;
Arg wargs(2]:

int i;
Display *dpy = XtDisplay(drawing);
Window win = XtWindow(drawing);

char *src label, /* label of the source node */
xdst label; /* label of the destination node */

char source type([20], /* type of the source node, i.e., place or transition */
dest type(20]); /* type of the destination node */

char mesg[MSG_LENGTH];

XtSetArg(wargs (0], XmNuserData, ginfo);
XtGetValues(w, wargs, 1)’

src label = XmTextGetString(info-)label_widqetl);
dst label = XmTextGetString(info->label widget2);

/* gets the labels */

TrimString(src_label):

TrimString(dst_label): . .
if(strlen(src label) == 0) { /* empty string for the source /

strcpy(mequGetLinkMsgStr("NULLﬁSRC")):
PutErrorDialog(drawing,mesg);
return;

;lse if(strlen(dst label) == 0) { /* empty string for the destination */
strcpy(mesg,GetLTnkMsgStr("NULL_DST")):
PutErrorDialog(drawing,mesg);
return;
}
src p temp = P_LIST->HEAD;
"t temp = T_LIST->HEAD;
:ggTeT(ztscmp(Erc p_temp->label,src_label) != 0) &6 (src_p_temp != NULL))



src_p_temp = SIC_p_temp->next;

if(src_p temp == NULL) {
while ({strcmp(src_t temp->label, src 1lak
_t_tem 1 .src_label) !'= 0 '= NU
) Src_t_temrp = Src_t_temp->next; - ) ) £8 (sre ttemp 1z NULD))
else
strcpy (source_type, "PLACE"); /* the source is a place */

/* displays the message when the source i
/ is not found */
if((src_t_temp == NULL) && (src p_temp == NULL)){
strcpy (mesg, GetLinkMsgStr ("NO SRC") ) ;
PutErrorDialog(drawing, mesqg);
return;
)
else if(src_p temp == NULL)
strcpy (source_type, "TRANS"); /* the scurce is a transition */

dest_p temp = P_LIST->HEAD:;

dest t_temp = T LIST->HEAD;

while({strcmp(dest_p temp->label,dst label) != 0) &s& (dest p temp != NULL))
dest_p_temp = dest_p temp->next; T

if(dest _p temp == NULL) ¢{
while((stremp(dest_t_temp->label,dst label) !'= J) && (dest t temp != NULL))
cest_t temp = dest _t temp->next; -
) s
else

strcpy {dest_type,"PLACE"); /* the destination is a place */

/* displays the message when the destination is not found */
if((dest_t_temp == NULL) && (dest p temp == NULL)) ({
strcpy (mesg, GetLinkMsgStr ("NO DST™)};
PutErrorDialog(drawing, mesg);
return;
}
else if{dest p temp == NULL)
strepy (dest_type, "TRANS™); /* destination is a transition */

/* displays the message when the scurce and the destination are same type node */
if(({strcmp(source_type,dest_type)) == 0) {

strcpy (mesg, GetLinkMsgStr (“SAME_TYPE NODE"“));

PutErrorDialog(drawing, mesg); -

return;
}

/* makes the postset of the source and the preset of the destination */
if({strcmp({source_type, "PLACE"} == 0) && (strcmp(dest type,"TRANS") == 0)) {
strcpy (P_LIST->place_pre selected,src_p_temp->label);
P_LIST->pre_post = POSTSET;
P LIST->pre post_index = src_p temp->cur postset no;
strcpy (T_LIST->trans_pre_selected,dest_t temp->label);
T LIST->pre post = PRESET:
T—LIST—>pre:post_index = dest_t_temp->cur_preset no;
1
else |
strepy (P LIST—>place_pre_selected,dest_pytemp—)label);
P LIST->pre post = PRESET;
P LIST->pre post_index = dest_p_ temp->cur_preset no;
strepy (T _LIST->tTans_pre_selected,src_t_temp->label);
T LIST->pre_post = POSTSET;
T:LIST->pre:post*index = src_t_temp->cur_postset_no;
}
data->current _func =
XtUnmanageChild (XtParent (w)};

Drawlink; /* sets the current function */
/* pops down the dialog box */

/™ ) o
IsWithinPlace () checks if the coordinate (h, k) lies within the allowed
boundary of a place with center (x, y) - It calculates the radius

with these two points and checks against the allowed radius, i.e.,
18.0 to 21.0.

*/

int IsWithinPlace(x, y, b, k)
int x, y, h, k;
{

float radius;

radius = sqrt(pow((double)abS(x-h)r2-°)+P°“((d°“ble’abs(y'k)'2'0))’



if ({radius <= 21.0) && (radius >= 18.0))

return{l);
else
return{0);

/t

IsWithinTrans () checks if the coordinate

(x1, yl) and (x2, y2).
*/

int IsWithinTrans(h, k, x1, yl1,
int x1, yl, x2, y2, h, k;
{
if{((h >= x1) && (h <= x2) &&
((h <= x1) && {(h >= %x2) &&
((h >= x1) s& (h <= x2) &s&
((h <= x1) && (h >= x2) ss&
return{l);
}
else
return (0) ;

/i

BellIfLinkScurceOk () is calied when user clicks
start drawing a link. It checks if the selected source is
the selected source

X2, Y2)

(k >= yl)
(k >= yl)
(k <= yl)
(k <= v1l)

valid {according to the link definition).

valid, a bell sounds, otherwise a warning message is displayed

with the valid link definition.
*/

int BellTfL:inkSourceCk (data)

graghics_cata *data;
{
int i,
place _ndx = -1,
trans ndx = -1;

char mesg[MSG_LENGTH];

Display *dpy = XtDisplay{drawing);

for(i = 0; 1 < data->next_pos; i++) {
if(strcmp(P_LIST-)place_pre_selected,data—>buffer[i].label]
place ndx = i;
break;
}
1
for{i = 0; i < data->next_pos; i++) { i
if(stremp (T _LIST->trans_pre_selected,data->buffer[i].label) == 0) |
trans_ndx = i;
break;
}
}
if (P_LIST->pre_post == POSTSET) ({

/* if the source is valid */

if(IsWithinPlace{data->x1, data->yl, data-)buffer[glace_ndx].x1+20,
{

(h,

If

K)

(k Y2
(k <= y2
(k >= y2
{k >= y2

data->buffer{place_ndx].y1+20))

XBell (dpy, 2):

strcpy (data->object, "START_LINK");

return{l);

}

else {

/* else a warning message is displayed */

strcpy(mesg,GetLinkMsgStr("PSRCVERRvMSG"));
PutErrorDialog(drawing, mesg};

}
}

else if(T LIST->pre post == POSTSET) {
/* if the source is vaiid */

if(IsWithinTrans(data->x1,

data->yl,

data->buffer{trans_ndx].
data->buffer{trans_ndx].
data->buffer{trans _ndx].
data->buffer[trans_ndx].

XBell (dpy, 2}/

strcpy(data—>object,“START_LINK"):

return{l);

x1l,
vl,
x2,
y2))

{

Ck lies within the allowed
boundary of a transition whose top left and bottom right pecints are

on a source to
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/* else a warning message is displayed */
else {
strcpy (mesg, GetLinkMsgStr ("TSRC_ERR_MSG"));
PutErrorDialog(drawing, mesg);
}
}

return{0); /* if the source is not valid */

/*

BellIfLinkDestOk () checks if the user hits the valid destination
during the process of making a link. When the valid destination is
hit, a bell sounds and the link is established between the source
and the destination.

x/

int BellIfLinkDestOk (data)
graphics_data *data;

int 1,
place_ndx = -1,
trans_ndx = -1;

Display *dpy = XtDisplay(drawing);

for(i = 0; i < data->next_pos; i++) {
if(strcmp(P_LIST->place_pre_selected,data->buffer(i].label) == 0) ({
place_ndx = i; -
break;
}
for(i = 0; i < data->next_pos; i++) |
if (stremp(T_LIST->trans_pre_selected,data->buffer{i].label) == 0) {
trans_ndx = i;
break;
}
}
if(P_LIST->pre_post == PRESET) {

/* if the destination is valid, bell sounds and the link is completed */
if(IsWithinPlace(data->x2, data->y2, data->buffer(place_ndx].x1+20,
data->buffer[place_ndx].yl+20)) {
XBell (dpy,2); /* the link is completed */
strcpy (action selected, "NOTHING"); /* updates the action selected */
RewriteAction{();
return(l);
}
}
else if(T_LIST->pre_post == PRESET) ({
/* if the destination is valid, bell sounds and the link is completed */
if(IsWithinTrans(data->x2, data->y2,
data->buffer(trans_ndx].xl1,
data->buffer(trans_ndx]}.yl,
data->buffer(trans_ndx].x2,
data~->buffer{trans_ndx].y2)) {
XBell (dpy,2); /* the link is completed */
strcpy (action_selected, "NOTHING"); /* updates the action selected */
RewriteAction();
return(l);
}
}

return(0);

/*
SaveLinkInfo() saves the information about a completed link.
*/

void SavelinkInfo{()

{
PLACE *p_temp;
TRANSITION *t_temp;

p_temp = P_LIST->HEAD;
while((strcmp(p_temp->label,P LIST->place_pre_selected) != 0) &&
(p_temp != NULL))

p_temp = p_temp->next;
if(P_LIST~>pre post == PRESET)

strcpy (p_temp->preset [p_temp->cur_preset_no++],T_LIST->trans pre_selected); else

if (P_LIST->pre_post == POSTSET)
strepy (p_temp->postset[p temp->cur_postset_no++],



T_LIST->trans_pre_selected);
t temp = T_LIST->HEAD;
while((strcmp(t_temp->label,T LIST->trans _pre_selected) != 0) &&
(t_temp 1= NULL))

t_temp = t_temp->next;
if(T_LIST->pre_post == PRESET)

strcpy (t _temp->preset {t_temp->cur_preset_no++],P LIST->place pre_selected);
f(T_LIST->pre_post == POSTSET)

strepy (t temp-)postset[t _temp->cur_postset_no++],

P_LIST->place_pre_selected);

strepy (P_LIST=>place_selected,P_LIST->place pre_selected);
strepy (T_LIST->trans_selected, T_LIST->trans_pre selected);

}

/i

File name: edit label.h

Descripticn: It contains the header files required for the file edit label.c.
It also declares the external functions and the functions
defined in the file edit_label.c

*/

#include <string.h>
#include <Xm/Text.h>
#include <Xm/BulletinB.h>
#include <Xm/PushB.h>
#include <Xm/MessageB.h>
#include "data str.h"
#include "global.h"

/*
These externally defined functions are called in the functions
defined in the file edit_label.c.

*/

extern void RewriteAction(); /* defined in utility.c */
extern void RedrawDrawingBoard():; /* defined in utility.c */
extern void ResetCurrentAction{(); /* defined in utility.c */
extern void Removelncompletelink(); /* defined in utility.c */
extern void TrimString(}; /* defined in utility.c */
extern void PutErrorDialog(): /* defined in utility.c */
extern void ResetCursor({); /* defined in cursor.c */
extern void GetEditLabelMsgStr(): /* defined in warn_msg.c */
/*

The file edit_label.c consists of following functions. These functions are
used to implement the Edit Label option present in the pull down menu Edit.
For details, refer explanation before the declaration of each

function.

x/

void GetLabelInfol();

void CancelEditLabel ();

void DoneEditLlabel ();

int CheckAndEditPlaceList();

int CheckAndEditTransList ();

void GetLabelFromTransPreset ();

void GetLabelFromTransPostset ()}

void GetLabelFromPlacePreset {);

void GetLabelFromPlacePostset();

int UpdatePlacelInPreset ();

int UpdateTransInPreset{);

int UpdatePlacelnPostset();

int UpdateTransInPostset (};

void UpdateLabelInLinks():

/‘*

File name: edit_label.c

Description: It contains the functions required to implement the option
Edit Label.

*/

#include "edit label.h"

/*

GetLabellInfo(), as a callback procedure, pops up a dialog box which

asks a user to give an old label and a new label. It provides two buttons,
DONE and CANCEL for a user to respond. If the old label and the new label are
valid, and DONE button is clicked, then the old label is changed by the new

label.

else
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void GetlLabellnfo(parent, data ,call_data)
Widget parent;
graphics_data *data;
XtPointer call_data;
{
static Widget board = NULL, labell,label2, headingl, headingZ2,
done_button, help button,
cancel button;
Arg wargs [MAX_ARGS];
int i, n;
XmString str;
static EDIT_LABEL_STRUCT callback_data:

ResetCurrentAction(data); /* resets current drawing action */
strcpy (action_selected, "EDIT LABEL"):; /* updates the action selected */
RewriteAction(); /* displays the action selected */

/* creates the user interface of the dialog box */

if (!board) {

str = XmStringCreate ("EDIT_LABEL",XmSTRING_DEFAULT_CHARSET) ;

n = 0;

XtSetArg(wargs([n],XmNdialogTitle,str); n++;
XtSetArg(wargs[n},XmNdialogStyle, XmDIALOG_FULL_APPLICATION_MODAL); n++;
XtSetArg(wargs([n]},XmNautoUnmanage,False); n++;
XtSetArg(wargs[n], XmNnoResize, True); n++;

board = XmCreateBulletinBoardDialog(parent, "board", wargs, n);
XmStringFree(str);

/* creates a text widget */

n = 0;

XtSetArg(wargs[n},XmNx,100); n++;

XtSetArg(wargs[nj,XmNy,10); n++;
XtSetArg{wargsn],XmNmaxLength, 300); n++;

labell = XtCreateManagedWidget ("labell", xmTextWidgetClass, board, wargs,

/* creates a text widget */

n = 0;

XtSetArg(wargs[n],XmNx,100); n++;
XtSetArg (wargs[n],XmNy, 50); n++;
XtSetArg{wargs[n],XmNmaxLength, 300); n++;

label2 = XtCreateManagedWidget ("label2", xmTextWidgetClass, bcard, wargs,

/* creates a label widget */

n = 0;

XtSetArg{wargs{n],XmNx,10); n++;

XtSetArg(wargs{n],XmNy,10); nt+;

str = XmStringCreate (“OLD LABEL",XmSTRING DEFAULT_ CHARSET) ;

XtSetArg(wargs{n),XmNlabelString, str); n++;

XtSetArg(wargs{n],XmNtraversalOn,False); n++;

headingl = XtCreateManagedWidget ("headingl®, xmLabelWidgetClass,
board, wargs, n):

XmStringFree(str);

/* creates a label widget */

n = 0;

XtSetArg(wargs[n],XmNx,10); n++;

XtSetArg(wargs[n],XmNy,50); n++;

str = XmStringCreate (“NEW _LABEL",XmSTRING DEFAULT_CHARSET);

XtSetArg(wargs[n],XmNlabelString,str); n++;

XtSetArg(wargs([n],XmNtraversalOn,False); n++;

heading2 = XtCreateManagedWidget ("heading2", xmLabelWidgetClass,
board, wargs, n);

XmStringFree(str);

/* creates a button widget */

n = 0;

str = XmStringCreate ("DONE", XmSTRING_DEFAULT_CHARSET);

XtSetArg(wargs([n],XmNlabelString, str); n++;

XtSetArg{wargs([n],XmNx,10); n++;

XtSetArg(wargs[n],XmNy, 90); n++;

XtSetArg(wargsi{n],XmNshadowThickness, 4); n++;

done button = XtCreateManagedWidget ("done", xmPushButtonWidgetClass,

- board, wargs, n);

XmStringFree(str);

/* callback data */

callback_data.label widgetl = labell;

callback_data.label_widget2 = label2;

callback data.temp data = data;

/* adds a callback function */

XtAddCallback (done_button, XmNactivateCallback, DoneEditLabel,

&callback_data);

/* creates a button widget */

n = 0;

str = XmStringCreate ("CANCEL", XmSTRING_DEFAULT_CHARSET);

XtSetArg(wargs[n},XmNlabelString,str); n++;

n);

n);
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XtSetArg{wargs[n],XmNx,50); n++;
XtSetArg({wargs[n],XmNy, 90); n++;
XtSetArg(wargs{n],XmNshadowThickness, 4); n++;
cancel_button = XtCreateManagedWidget (*cancel", xmPushButtonWidgetClass,
board, wargs, n);
XmStringFree(str);
/* adds a callback function */
XtAddCallback (cancel button, XmNactivateCallback, CancelEditLabel,NULL);
XtManageChild (board);
XmProcessTraversal (labell, XmTRAVERSE CURRENT); /* focus to first entry */
ResetCursor {toplevel); -
}
else {
n = 0;
XtSetArg(wargs[n],XmNvalue, ""); n++;
XtSetValues(labell,wargs,n);
n = 0;
XtSetArg({wargs[n],XmNvalue, ""); n++;
XtSetValues (label2,wargs,n);
XtManageChild (board);
XmProcessTraversal (labell, XmTRAVERSE CURRENT); /* focus to first entry */
ResetCursor (toplevel);

/*

CancelEditLabel () is a callback function for the dialog box titled
EDIT_LABEL, created above. This is for CANCEL button. It cancels the
action of editing a label and pops down the EDIT_LABEL dialog box.

*/

void CancelEditLabel(w, client_data, call_data)
Widget w;

XtPointer client_data;

XmAnyCallbackStruct *call_data;

{
strcpy (action_selected, "NOTHING"); /* updates the action selected */
RewriteAction();
XtUnmanageChild (XtParent (w}); /* pops down the EDIT_LABEL dialog box */

}

/y:
DoneEditLabel () is a callback function for the dialog box titled

EDIT_LABEL, created above. This is for DONE button. If the old label

and the new label are valid, then the old label is changed by the new label.
Every occurence of the label is updated. It calls different

functions to accomplish this task.

*/

void DoneEditLabel (w, info, call_data)
Widget w;
EDIT_LABEL_STRUCT *info;

XmAnyCallbackStruct *call data;
{
PLACE *p_temp;
TRANSITION *t_temp;
Arg wargs[MAX ARGS};

int iy
Display *dpy = XtDisplay(drawing};
Window win = XtWindow(drawing}:

char old_label[300},
new_label[300],
*bufl,
*buf2,
mesg [MSG_LENGTH] ;

/* gets the labels from the corresponding widgets */

bufl = XmTextGetString(info->label widgetl);

buf2 = XmTextGetString(info->label widget2):

strncpy (old_label,bufl, 300);

strncpy (new_label,buf2, 300);

XtFree (bufl);

XtFree {buf2);

/* trims the labels */

TrimString(old label); /* TrimString() is defined in utility.c */

TrimString(new label);

if(strlen(old_label) == 0) { /* if the old_label is empty */
GetEditLabelMsgStr (mesg, "NULL_OLABEL"):;



PutErrorDialeg(w, mesg) ;
return;

}

else if(strlen(new_label) == 0) { /* if the new label is empty */

GetEditLabelMsgStr (mesg, "“NULL_NLABEL");
PutErrorDialog{w,mesg);
return;

}
/*

while ((strcmp (p_temp- >label,old_label) != 0) && (p_temp

/* pops up warning dialog box */

searches the old_label in the T_LIST and the P_LIST */
p_temp = P _LIST->HEAD;

p_temp = p temp->next;
t temp = T LIST->HEAD;

while((strcmp(t_temp->label,old_label) '= 0) && (t_temp

t_temp = t_temp->next;

/t
if

the old label is not found in both the lists ¥/
{((p temp == NULL) && (t_temp == NULL)) {

GetEditLabelMsgStr (mesg, "LB_NOT_FOUND");
PutErrorDialog({w, mesg);

}
/*

return;

searches the new_label in the P_LIST */

p temp = P _LIST->HEAD:

while ({strcmp(p_temp->label,new_label) != 0) && (p_temp

p_temp = p_ temp->next;

if

{p_temp != NULL) { /* the new_label already present in the P_LIST */

GetEditLabelMsgStr (mesg, “"PLABEL EXISTS");
PutErrorDialog(w, mesg);

}

/* searches the new_label in the T_LIST */

t _temp = T_LIST->HEAD;

while((strcmp(t temp->label,new_label) != 0) && (t _temp != NULL))
t_temp = t_temp->next; -

if(t_temp != NULL) { /* the new_label already present in the T_LIST */

}
if (! (CheckAndEditPlaceList (old_label,new_label,info->temp_data)))
if (! (CheckAndEditTransList (old_ label new label info->temp_data)))

}
Re
st

return;

GetEditLabelMsgStr (mesg, “TLABEL EXISTS"):
PutErrorDialog (w, mesg);

return;

GetEditLabelMsgStr (mesg, LB ] _NOT FOUND")'
PutErrorbialog{w,mesqg);
returny;

}

drawDrawingBoard(info->temp data); /* redraws the drawing area */

repy (action_selected, "NOTHING") ;

RewriteAction();
UnmanageChild (XtParent (w)); /* pops down the dilaog ¥/

Xt

/t
Chec
requ
*/

Chec
char

kAndEditPlacelist () searches the P_LIST and changes the label if

ired.

kAndEditPlaceList (old_label, new_label, data)
*o0ld_label,
*new_label;

graphics_data *data;

{

PLACE *p_temp;

int iz

p_temp = P_LIST->HEAD; /* searches the P_LIST */

while {((strcmp(p_temp->label,old_label) != 0) && (p_temp != NULL))

p_temp = p_temp->next;

if{p_temp != NULL) { /* if found */

UpdatelabelInLinks (p_temp->label,new_label,data);
if(p_temp->cur _preset_no > 0)
GetlabelFromPlacePreset (p_temp, new_label);

if (p_temp->cur_postset_no > 0)
GetLabelFromPlacePostset (p_temp, new_label);

/* updates the label */

!'= NULL))

!= NULL))

!= NULL))

strepy (p_temp->label,new_label); /* updates the label */

i = 0;

while( (strcmp{data->buffer[i].label,old_label) !=

0)

&&
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(i < data->next_pos))
i++;
if(i == data->next_pos) { /* error in the application */
printf("failed to find this label in buffer but present in PLACE_LIST\n");
print f ("ERROR\n") ;
exit (-1},

strepy (data->buffer[i].label,new_label); /* updates the label */
strcpy (LAST1,0ld label); /* stores the information for the undo action */

strepy (LAST2, new_label) ;
UNDO_ACTION = UNDO_LABEL; /* updates the undeo action */

return(l):

}
return(0); /* if the label is not found in the P_LIST */

/*
CheckAndEditTranselist () searches the T LIST and changes the label if
required.
*/
CheckAndEditTransList (old_label, new_label,data)
char *old_label,
*new_label;
graphics_data *data;
TRANSITION *t_temp;
int iz
t temp = T LIST->HEAD; /* searches the T_LIST */
while((strcmp(t_temp->label,old label) != 0) && (t_temp != NULL))
t_temp = t_temp->next;
if(t temp != NULL) { /* if found */

UpHateLabelInLinks(t_temp->label,new_label,data); /* updates the label */
if(t_temp->cur_preset_no > 0)
GetLabelFromTransPreset (t_temp, new_label):
if(t_temp->cur_postset _no > 0)
GetLabelFromTransPostset (t_temp, new_label);
strepy (t_temp->label,new_label); /* updates the label */

i = 0;
while{(strcmp(data->buffer(i].label,old_label) != 0) &&
(i < data->next_pos))
i++; .
if(i == data->next_pos) { /* error in the application */

printf(“failed to find this label in buffer but present in PLACE LIST\n");
printf ("ERROR\n");
exit (-1);

}
strcpy (data->buffer(i].label,new_label); /* updates the label */

strcpy (LAST1,0ld label); /* stores the information for the undo action */
strcpy (LAST2, new_label);

UNDO ACTION = UNDO LABEL; /* updates the undo action */

return(1); -

}
return(0); /* if the label is not found in the T_LIST */

}

/*
GetLabelFromTransPreset () picks every node from the preset of a
transition (whose label is to be changed) and updates its occurence
in the postset of these nodes.

*/

void GetLabelFromTransPreset (t_temp, new_label)
TRANSITION *t_temp;
char *new_label;

{

char label [LABEL_LENGTH];
int i:
for{i = 0; 1 < t_temp->cur_preset_no; i++) {

strcpy {label, t_temp->preset(i]);
if(!UpdatePlaceInPostset (label,t_temp->label, new_label))
UpdateTransInPostset (label,t_temp->label, new_label);



/.

GetlabelFromTransPostset ()} picks every node from the postset of a
transition (whose label is to be changed) and updates its occurence
in the preset of these nodes.

*/

void GetLabelFromTransPostset (t_temp, new_label)
TRANSITION *t_ temp;

char *new_label;
{
char label [LABEL LENGTH];
int i;
for{(i = 0; i < t_temp->cur_postset_no; i++) {

strcpy (label, t temp->postset[i));
if(!UpdatePlacelnPreset (label, t_temp->label, new_label))
UpdateTransInPreset {label, t_temp->label, new_lakel):

/%
GetLabelFromPlacePreset () picks every node from the preset of a
place (whose label is to be changed) and updates its occurence
in the postset of these nodes.

*/

void GetLabelFromPlacePreset (p_temp, new_label)
PLACE *p temp;

char *new_label;
{
char label ([LAREL_LENGTH};
int i
for{i = 0; 1 < p_temp->cur_preset _no; i++) {

strcpy (label, p_temp->preset[i]};
if {(!UpdatePlacelnPostset (label,p temp->label, new_label))
UpdateTransInPostset {label,p_temp->label, new label);

/r
GetLabelFromPlacePostset () picks every node from the postset of a
place (whose label is to be changed) and updates its occurence

in the preset of these ncdes.

*/

vold GetLabelFromPlacePostset (p_temp, new_label)
PLACE *p temp;

char 'ngw_label;
{
char label (LABEL_LENGTH};
int i
for{(i = 0; i < p_temp->cur_postset_no; i++) {

strcpy{label, p_temp->postset[i]);
if (tUpdatePlaceInPreset {label, p temp->label, new label))
UpdateTransInPreset (label,p_temp->label, new_label);
}

}

/*
UpdatePlacelnPreset {) scans the preset of a place and updates the
label 1f required.
*/
UpdatePlacelInPreset (label, old label, new_label)
char *label, /* a place whose preset is to be scaned */

*old label,

*new_label;

PLACE *p_ temp;
int flag, i;

flag = 0;

p_temp = P_LIST->HEAD;

while ((strcmp(p_temp->label,label) != 0) && (p_temp != NULL))
p_temp = p_temp->next;

if{p_temp !'= NULL) {
for(i = 0; i < p_temp->cur_preset _no; i++) { /* scans the preset

*/
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if((strcmp(p_temp->preset[i],old label) == 0)) { /* finds the label */
strcpy (p_temp->preset [i],new_label); /* updates the label */
flag = 1;

}
)

}
return(flag); /* returns 1 if the label is updated */

/*

UpdateTransInPreset (} scans the preset of a transition and

updates the label if required.

*/

UpdateTransInPreset (label, old_label, new_label)

char *label, /* a transition whose preset is to be scaned */
*o0ld label,

*new_label;

TRANSITION *t temp;

int flag, i:
flag = 0;
t temp = T _LIST->HEAD;
while ({strcmp(t temp->label, label) != 0) && (t _temp != NULL))
t_temp = t_temp->next; -
if{t_temp != NULL) ({
for(i = 0; i < t_temp->cur_preset_no; i++) { /* scans the preset */
if({strcmp(t temp->preset([i],old label) == 0)) { /* finds the label */
strcpy (t_temp->preset[i],new_label); /* updates the label */
flag = 1;

}
1
}
return(flag); /* returns 1 if the label is updated */

/*

UpdatePlaceInPostset () scans the postset of a place and
updates the label if required.
*/

UpdatePlacelInPostset (label, old_label, new_label)
char *label, /* a place whose preset is to be scaned */

*old_label,
*new_label;

PLACE *p_temp;

int flag, i;
flag = 0;
p temp = P_LIST->HEAD;
while ((strcmp(p_temp->label,label) != 0) && (p_temp != NULL))
p_temp = p_temp->next;
if(p_temp != NULL) {
for(i = 0; i < p_temp->cur_postset_no; i++) { /* scans the postset */
if((strcmp(p temp->postset(i],old label) == 0)) { /* finds the label */
strcpy (p_temp->postset[i],new_label); /* updates the label */
flag = 1;

}
}

}
return(flag); /* returns 1 if the label is updated */

/i
UpdateTransInPostset () updates the postset of a transition and
updates the label if required.
*/
UpdateTransInPostset (label, old label, new_label)
char *label, /* a transition whose preset is to be scaned */
*old_label,
*new_label;

TRANSITION *t_temp;
int flag, i:



/*

flag = 0;
t_temp = T_LIST->HEAD;
while((strcmp(t_temp->label, label) != 0) && (t_temp != NULL))
t_temp = t_temp->next;
if(t_temp != NULL} {
for{i = 0; i < t_temp->cur_postset_no; i++) { /* scans the postset */
if((strcmp(t_temp->postset{i],old_label) == 0)}) { /* finds the label */
strepy (t_temp->postset(i],new_label); /* updates the label */
flag = 1;

}
}
}

return(flag); /* returns 1 if the label is updated */

UpdatelabelInLinks () updates the label involved in all of the links.
Every link maintains its own internal label which consists of the
labels of the nodes involved. So whenever a label of a node is
changed it should be changed in the internal link’s label. This
function does this task.

*/

void UpdatelabellInLinks{old_label,new_label,data)
char *old_label;

char *new_label;

graphics_data *data:

{

char temp_ buf[LABEL_LENGTH|, /* a temporary storage which is used
by strtok() */
new link [LABEL_LENGTH], /* stores the new link label */
*P,'
int i;

/* searches the buffer and updates the link if required */

for(i = 0; i < data->next_pos; i++) {
if{(stremp(data->buffer[i].object,"LINK") == 0} ||
(stremp(data->buffer{i].object, "START_LINK") == 0){|
{(strcmp (data->buffer(i].object, "END LINK") == 0)) {

strcpy (temp buf,data->buffer([i].label);
p = strtok{temp_buf,"~~ \n");
if(stremp(p, "PLACE=>") == 0) ({
strcpy (new_link, "PLACE=>~~");
p = strtok (NULL,"~~ \n");
if(strcmp(p,old_label) == Q) {
strcat (new_link,new_label):
strcat (new_link,"~");
p = strtok (NULL, "\O"):
strcat {new link,p);
strcpy (data->buffer[i).label,new link); /* updates the link label */
}
else {
strcat (new_link,p)’
strcat (new_link,"~~");
} }
else if(strcmp(p, "TRANSITION=>") == 0) {
strcpy (new link, "TRANSITION=>~~");
p = strtok (NULL,"~~ \n");
if(strcmp(p,o0ld label) == 0) {
strcat (new_link,new_label);
strcat (new link,"~");
p = strtok (NULL,"\0");
strcat (new link,p);
strcpy(datE-)buffer[i].label,new_link); /* updates the link label */
}
else {
strcat (new link,p);
strcat (new_link, "~~%);
}
}
p = strtok{(NULL,"~~ \n");
if(strcmp(p, "PLACE=>"}) == () {
strcat (new_link, "PLACE=>~~");
p = strtok{NULL,"~~ \n"};
if{strcmp{p,0ld_label) == 0) {
strcat (new_link,new_label):
strcat (new_link,"~");
p = strtok (NULL,"\0");
strcat (new_link,p);
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strcpy (data->buffer(ij.label,new_link); /* updates the link label */

}
else if(strcmp(p, "TRANSITION=>") == 0) {
strcat (new_link, "TRANSITION=>~~");
p = strtok (NULL,"“~~ \n");
if(strcmp(p,old_label) == 0) {
strcat (new_link,new_label);
strcat (new_link, "~");
p = strtok (NULL, “\O");
strcat (new_link,p);
strcpy (data->buffer(i].label,new link); /* updates the link label */

/*

File name: delete.h

Description: It contains the header files required for the file delete.c.
It also declares the external functions and the functions
defined in the file delete.c

*/
#include “data str.h"

#include “"global.h™

/*
These externally defined functions are called in the functions
defined in the file delete.c.

*/

extern char *GetDeleteMsgStr(); /* defined in warn_msg.c */
extern void PutErrorDialog(); /* defined in utility.c */
extern void UndoLastDraw(); /* defined in undo.c */

/*

The file delete.c consists of following functions.

For details, refer explanation before the declaration of each
function.

*x/

void DeleteObject();

void ParseLinkLabel ();

/*

File name: delete.c

Description: It contains the functions required toc implement the option
Delete Object.

*/

#include “delete.h"

/i

Deleteobject () function is called whenever the mouse is clicked to
select an object for deletion. It checks if any valid object

is selected, if so, deletes it.

*x/

void DeleteObject (w, data)
Widget w;
graphics_data *data;
{
TRANSITION *t_temp; /* used to traverse the list of transitions */
PLACE *p_temp; /* used to traverse the list of places */
int x1, x2, yl, y2, xpos, ypos; /* variables to store coordinates */
int i, j, delete pos = -1;
float floatquantl, floatquant2;
int intguantl, intquant2;
char mesg [MSG_LENGTH] ;

Xpos data->x1;
ypos data->yl;
for(i = 0; i < data->next_pos; i++) {

nou

x1 = data->buffer[i]).xl;
x2 = data->buffer(i].x2;
yl = data->buffer(i].yl;
y2 = data->buffer(i].y2;

if(((xpos >= x1) && (xpos <= x2) && (ypos >= yl) && (ypos <= y2)) ||
{(xpos <= x1) && {(xpos >= x2) && (ypos >= yl) && (ypos <= y2))1||



({xpos >= x1) && (xpos <= x2) && (ypos <= yl) && (ypos >= y2))1|
((xpos <= x1) && (xpos >= x2) && (ypos <= yl) && (ypos >= y2))){

if((x2 - x1) !
floatgquantl

}

else
floatquantl = y2 - yl;

0) {
(y2-y1) / ({x2-x1)*1.0);

o

if((x2 - xpos != 0) && (y2 - ypos != 0) &&
(abs (x2 - xpos) > abs(xl - xpos))) {
floatgquant2 = (1.0*(y2-ypos))/(x2-xpos);
}
else if((xl1 - xpos !'= 0) && (yl - ypos != 0) &&
(abs (x1 - xpos) > abs(x2 - xpos))) {
floatquant2 = (1.0*{yl-ypos))/(xl-xpos):

else
floatquant2 = floatquantl;

if((floatquantl < 1.0) && (floatquantl > -1.0)) {
floatquantl = 100*floatquantl;
floatquantl = floatquantl / 10;

}

else if((floatquantl >= 10.0) || (floatguantl <= -10.0))
floatquantl = floatquantl1/10;

if((floatquant2 < 1.0) && (floatquant2 > =-1.0)){
floatquant2 = 100*floatquant2;
floatquant2 = floatquant2 / 10;

}
else if ((floatquant2 >= 10.0) || (floatquant2 <= -10.0))
filoatquant2 = fleoatquant2/10;

floatquantl;

intquant2 floatquant2;

intguantl abs (intquantl);

intquant2 = abs(intguant2);

/* if the selected object is a link */

intquantl

if((strcmp(data->buffer([i}.object,"LINK") == Q) {|
(strcmp (data->buffer[i].object, "START_LINK") == 0)) {
if ((intquantl == intquant2) || (intguantl == (intquant2+1)) ||
(intquantl == (intquant2-1))) {
delete_pos = i;
i = data->next_pos;

}

}
/* if the selected cobject is other than a link */

else if(strcmp(data->buffer(i].object,"PUT_TOKEN") != 0) {
delete_pos = i;
i = data->next_pos;
}
}

}
if (delete_pos != =1) { /* if a valid object is selected */
/* if the object selected is a transition */
if(strcmp(data->buffer(delete_pos]}.object, "TRANSITION") == 0) {
t_temp = T_LIST->HEAD;
wﬁile((strcmp(t_temp->label,data—)buffer[delete_pos].label) t=0)

(t_temp != NULL))
t_temp = t_temp->next;
if(t_temp != NULL) {

/* links should be deleted before deleting a transition */

if((t_temp->cur_preset no > 0) || (t_temp->cur_postset_no > 0))
strcpy(mesg,GetDeleteMsgStr("DEL_LINKS"));
PutErrorDialog(w, mesg);
return;

}

}
UNDO_ACTION = UNDO_DEL_TRANS;
strcpy (T_LIST->trans_selected,data->buffer{delete_pos].label);

/* if the object selected is a place */

else if(strcmp(data->buffer(delete_pos].object, "PLACE") == 0) {
p_temp = P_LIST->HEAD;
while ((strcmp(p_temp->label,data->buffer(delete_pos].label) != Q)

(p_temp != NULL))
p_temp = p_temp->next;
if(p_temp != NULL) {
/* links should be deleted before deleting a place */
if((p_temp->cur_preset_no > 0) || (p_temp-~>cur_postset_no > 0))

&&

&&

{
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strcpy (mesg, GetDeleteMsgStr ("DEL LINKS™));
PutErrorDialog{w,mesq); -
return;
}
}
UNDO_ACTION = UNDO_DEL_PLACE;
strcpy (P_LIST->place_selected,data->buffer({delete pos].label);
P_LIST->last_token = p_temp->no_of_ tokens;

}
/* if the selected object is a link */
else if((strcmp(data->buffer(delete pos].object, "LINK") == |
(strcmp (data->buffer[delete_pos).object, "START_LINK") =
UNDO_ACTION = UNDO_DEL_LINK;
ParseLinkLabel (data->buffer{delete_pos].label});
UndolLastDraw (w,data) ;
return;

|

i

i = delete_pos;

j = data->next_pos; /* saves the object for UNDO operation */
strcpy (data->buffer[j].label,data->buffer{i].label);
strcpy (data->buffer(j] .object,data->buffer(i].object);
data->buffer[3j].x1 data->buffer[i].x1;
data->buffer{j].yl data->buffer(i].yl;
data->bufferlj).x2 data->buffer([i] .x2;
data->buffer([j).y2 data->buffer(i].y2;
data->buffer(j).gc data->buffer(i].gc:;
data->buffer[j].func data->buffer(i].func;

oo

/* if the object is a place then save the number of tokens */

if(stremp(data->buffer{delete pos].object,"PLACE") == 0) {
strepy (data->buffer[j+1].label,data->buffer[i+l].label);
strcpy (data->buffer(j+l).object,data->buffer[i+l}.object);
data->buffer{j+1l].x1 data->buffer[i+l].x1;
data->buffer[j+1].yl data->buffer[i+l].yl;
data->buffer(j+1).x2 data->buffer{i+l].x2;
data->buffer[j+1]).y2 data->bufferf[i+l].y2;
data->buffer[j+1].gc data-~>buffer(i+l].qgc;
data->buffer({j+1].func data->buffer[i+l]. func;

[ TR [

}

/* deletes the object */

if(stremp(data->buffer[delete_pos].object, "PLACE") == () {

for(i = delete_pos; i < data->next_pos; i++)

strcpy (data=>buffer(i].label,data->buffer(i+2].1label);
strcpy (data->buffer{i] .object,data->buffer[i+2].object);
data->buffer(i].xl data->buffer{i+2]) .xl;
data->buffer{i].yl data->buffer[i+2].yl;
data->buffer{i}.x2 data->buffer(i+2}.x2;
data->buffer{i).y2 data->buffer{i+2].y2;
data->buffer[i].qgc data->buffer{i+2].gc:
data->buffer[i]. func data->buffer[i+2]. func;

}

LI | [}

}
else {
for(i = delete_pos; i < data->npext_pos; i++) {
strcpy (data->buffer{i].label,data->buffer{i+l}.label);
strcpy {(data->buffer(i].object,data->buffer{i+l].cbject);
data->buffer[i).xl data->buffer[i+l]) .x1;
data->buffer(i).yl data->buffer[i+l}.yl;
data->buffer(i).x2 data->buffer(i+1].x2;
data->buffer(i}.y2 data->buffer(i+l].y2;
data->buffer[i].gc data->buffer(i+l].gc;
data->buffer{i]. func data->buffer([i+l]. func;
}
}

UndoLastDraw{w,data, (XtPointer)l);

[T TR 1}

ParselLinkLabel ()} parses the link label and stores the labels of
a place and a transition involved in this link. This information
is used in undo action.

void ParseLinkLabel (link_label)

*link label;

char temp_buf[LABEL_LENGTH],

*p;

strcpy (temp_buf,link_label);

0))

{
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p = strtok({temp_buf,"~~ \n");
if(strcmp(p, "PLACE=>") == 0) {
p = strtok (NULL,"~~ \n");

strcpy (P_LIST->place_selected,p);

P_LIST->pre_post = POSTSET;

}
else if (strcemp(p, "TRANSITION=>")

p = strtok (NULL,"~~ \n");

strcpy (T_LIST->trans_selected,p);

T_LIST->pre_post = POSTSET;
}
p = strtok (NULL,"~~ \n"):
if(strcmp(p, "PLACE=>") == 0} {
p = strtok (NULL,"~~ \n");

strcpy (P_LIST->place_selected,p);

P_LIST->pre_post = PRESET;

}
else if (strcmp(p, "TRANSITION=>")

p = strtok (NULL,"~~ \n"):

strcpy (T_LIST->trans_selected,p);

T_LIST->pre_post = PRESET;
}
p = strtok (NULL,"~~ \n");
strcpy (T_LIST->del link,p):

/*
File name: put_token.h

Description: It contains the header files required for the file put_token.c.
It also declares the external functions and the functions

==

0y {

0) {

defined in the file put_token.c

*/

#include <stdio.h>
#include <string.h>
#include <Xm/Text.h>
#include <Xm/BulletinB.h>
#include <Xm/PushB.h>
#include <Xm/MessageB.h>
#include "data_str.h"
#include "global.h"

/*

These externally defined functions are called in the functions

defined in the file put_token.c.
*/

extern void RewriteAction():
extern void PutErrorDialog{();
extern void RedrawDrawingBoard():;
extern void TrimString();

extern void ResetCursor();

extern char *GetTokMsgStr();

/’k

/*

defined
defined
defined
defined
defined
defined

in
in
in
in
in
in

utility.c */
utility.c */
utility.c */
utility.c */
cursor.c */

warn_msg.c */

The file put_token.c consists of following functions.
For details, refer explanation before the declaration of each

function.

*x/

void GetTokenInfo();

void DoneTokenInfo();
void DecrementToken ()
void IncrementToken ()

'
.
.

/t
File name: put_token.c

Description: It contains the funstions required to implement the option

PUT_TOKEN.
*/

#include "put_token.h"

/*

GetTokenInfo() pops up a dialog which prompts the user for the label
of a place where token assignment is to be made.
buttons, INCREMENT, DECREMENT, and DONE. Tokens can be added or
removed by clicking the INCREMENT or DECREMENT buttons and DONE

is to pop down the dialog box.
*x/

It provides three
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void GetTokenInfo(parent, data)
Widget parent;
graphics_data *data;
{
Widget ©board, labell, headingl, increment button, decrement button,
done button; - -
Arg wargs[10];
int i, n;
XmString str;

/* defines the PUT TOKEN dialog box */

str = XmStringCreate ("PUT TOKEN",XmSTRING DEFAULT_CHARSET);

n = 0;

XtSetArg(wargs([n],XmNdialogTitle, str}); n++;

XtSetArg(wargs[n],XmNdialogStyle, XmDIALOG_FULL_APPLICATION MODAL)}; n++;

XtSetArg{wargs(n],XmNautoUnmanage,False); n++;

XtSetArg(wargs([n],XmNnoResize, True); n++;

board = XmCreateBulletinBoardDialog({parent, "board", wargs, n);

XmStringFree({str);

/* creates a text widget */

n = 0;

XtSetArg(wargsn),XmNx,130); n++;

XtSetArg{wargs[n],XmNy,10); n++;

labell = XtCreateManagedWidget ("labell", xmTextWidgetClass, board, wargs, n);

/* creates a label widget */

n = 0;

str = XmStringCreate ("PUT TOKEN AT PLACE",XmSTRING_DEFAULT_CHARSET) ;

XtSetArg(wargs([n],XmNx,10); n++;

XtSetArg({wargs[n],XmNy,15); n++;

XtSetArg(wargs[n],XmNlabelString,str); n++;

XtSetArg(wargs[n],XmNtraversalOn,False); n++;

headingl = XtCreateManagedWidget ("headingl", xmLabelWidgetClass,
board, wargs, n):;

XmStringFree (str);

/* creates the INCREMENT button */

n = 0;

str = XmStringCreate ("INCREMENT", XmSTRING_ DEFAULT_CHARSET) ;

XtSetArg{wargs[n],XmNlabelString, str); n++;

XtSetArg(wargs[nj,XmNx,10); n++;

XtSetArg(wargs[n],XmNy, 90); n++;

XtSetArg(wargs[n],XmNuserData, labell); n++;

XtSetArg(wargs[n],XmNshadowThickness, 4); n++;

increment button = XtCreateManagedWidget ("increment", xmPushButtonWidgetClass,

- board, wargs, n);

XmStringFree(str);

/* adds a callback function */

XtAddCallback (increment_button, XmNactivateCallback, IncrementToken,

data);

/* creates the DECREMENT button */

n = 0;

sty = XmStringCreate ("DECREMENT", XmSTRING_ DEFAULT_CHARSET) ;

XtSetArg(wargs[n},XmNlabelString, str); n++;

XtSetArg(wargs[n],XmNx, 90); n++;

XtSetArg(wargs[n}, XmNy, 30); n++;

XtSetArg{(wargs[n],XmNuserData, labell); n++;

XtSetArg(wargs{n],XmNshadowThickness, 4); n++;

decrement button = XtCreateManagedWidget (“"decrement",

- xmPushButtonWidgetClass,
board, wargs, n):

XmStringFree(str);

/* adds a callback function */

XtAddCallback (decrement button, XmNactivateCallback, DecrementToken,data);

/* creates the DONE button */

n = 0;

str = XmStringCreate ("DONE", XmSTRING_DEFAULT_CHARSET) ;

XtSetArg(wargs(n],XmNlabelString, str); n++;

XtSetArg(wargs([n],XmNx,170); n++;

XtSetArg(wargs[n],XmNy, 90); n++;

XtSetArg{wargs(n],XmNshadowThickness, 4}; n++;

done_button = XtCreateManagedWidget ("done", xmPushButtonWidgetClass,

board, wargs, n);

XmStringFree(str);

/* adds a callback function */

XtAddCallback (done_ button, XmNactivateCallback, DoneTokenInfo,NULL);

XtManageChild (board) ;

XmProcessTraversal (labell, XmTRAVERSE_CURRENT); /* focus to first entry */

ResetCursor {toplevel);

/t



DoneTokenInfo() pops down the PUT TOKEN dialog box.
*/

void DoneTokenInfo(w, data, call data)
Widget w; -
XtPointer data;
XmAnyCallbackStruct *call_data;
{
strepy {action_selected, "NOTHING") ;
RewriteAction(};
XtUnmanageChild (XtParent (w));
}

/%

DecrementToken() decrements the number of tokens present in

a place by one.
*/

void DecrementToken(w, data, call data)

Widget w;
graphics_data *data;
XmAnyCallbackStruct *call_data;
{

Widget info;

PLACE *p temp;

TRANSITION *t temp;

Arg wargs [MAX_ARGS]:

char p label [300],

*buf,

mesg [(MSG_LENGTH]);

XtSetArg(wargs[0], XmNuserData, &info):
XtGetValues (w, wargs, 1);

buf = XmTextGetString(info);

strnepy (p_label, buf, 300);

XtFree (buf};

TrimString(p_label);

if (strlen(p_label) == 0) { /* a null label entered */

strcpy (mesg, GetTokMsgStr ("NULL LABEL")) ;
PutErrorDialog(w, mesg);
return;

}
t_temp = T_LIST->HEAD;

while((strcmp(t_temp->label,p label) != 0) && (t_temp != NULL))

t_temp = t_temp->next;

if(f_temp '= NULL) { /* the label is a transition */
strcpy (mesg, Get TokMsgStr (“TRANS_LABEL") ) ;
PutErrorDialog(w, mesg);
return;

}
p_temp = P_LIST->HEAD;

while ((strcmp(p _temp->label,p label) != 0) && (p_temp != NULL)) {
p_temp = p_temp->next;
}
if(p_temp == NULL) { /* the label is not found */
strcpy (mesg, Get TokMsgStr ("LB_NOT_FOUND"));
PutErrorDialog(w, mesg);
return;
}
if(p_temp->no_of_tokens == 0) { /* number of tokens cannot be negative */
strepy {mesg, GetTokMsgStr ("NO_NEG_TOK"))
PutErrorDialog({w, mesg);
return;
}
p_temp->nc_of tokens--; /* decrements the number of tokens */

RedrawDrawingBoard(data); /* draws the drawing area */

/*

IncrementtToken{() increments the number cof tokens present in

a place by one.

*/

void IncrementToken(w, data, call data)
Widget w;

graphics_data *data;

XmAnyCallbackStruct *call_data;
{
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Widget info;

PLACE *p temp;

TRANSITION *t_temp;

Arg wargs [MAX ARGS];

char p label[300],
*buf,

mesg [MSG_LENGTH] ;

XtSetArg(wargs[0], XmNuserData, &info);
XtGetValues(w, wargs, 1)

buf = XmTextGetString(info);

strncpy (p_label, buf, 300);

XtFree (buf);
TrimString(p_label):
if(strlen(p label) == 0) { /* a null label entered */

strepy (mesg, Get TokMsgStr ("NULL_LABEL"));
PutErrorDialog(w, mesg):
return;

}
t_temp = T_LIST->HEAD;

while ((strcmp(t_temp->label,p_label) != 0) && (t_temp != NULL))

t_temp = t_temp->next;

if(t_temp != NULL) { /* the label is a transition */
strepy {(mesqg, Get TokMsgStr ("TRANS_LABEL")) ;
PutErrorDialog{w, mesqg);
return;

}

p_temp = P _LIST~>HEAD;

while((strEmp(p_temp—)label,p~label) != 0) && (p_temp != NULL))

p_temp = p_ temp->next;

}

if(p_temp == NULL) { /* the label is not found */
strcpy (mesg, Get TokMsgsStr (“LB_NOT FOUND")):;
PutErrorbialog(w, mesgj};
return;

}

p_temp->nc_of tokens++; /* increments the number of tokens */
RedrawDrawingBoard(data); /* draws the drawing area */

/¥

File name: spec.h

Description: It contains the header files required for the file spec.c.
It also declares the external functions and the functions

defined in the file spec.c
x/

#include <string.h>
#include <Xm/Text.h>
tinclude <Xm/BulletinB.h>
#include <Xm/PushB.h>
#include <Xm/MessageB.h>
#include "data str.h"
#include “"global.h"

/i

These externally defined functions are called in the functions
defined in file spec.c.

*/

extern void SetBusyCursor(); /* defined in cursor.c */

extern void SetHandCursor(); /* defined in cursor.c */

extern void ResetCursor{); /* defined in cursor.c */
extern AllTrim(); /* defined in utility.c */
/t

The file spec.c consists of following functions.

For details, refer explanation before the declaration of each
function.

*/

void SelectNodeForSpec();

void EditSpec{();

void CancelEditSpec();

void DoneEditSpec();

void ShowSpec();

void CancelShowSpec|():

/%

{
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File name: spec.cC

Description: It contains the functions required to implement the option
EDIT_SPEC and SHOW_SPEC.

*/

#include "spec.h"

/1(

SelectNodeForSpec() function is called whenever mouse is clicked to

select an object for EDIT SPEC or SHOW SPEC. It checks if any
valid object is selected, if so, then EditSpec() or ShowSpec() is

ca
*/

vo
gr
in
{

/%
Ed

lled.

id SelectNodeForSpec{data, flag)
aphics_data *data;
t flag;
PLACE *p_temp;
TRANSITION *t temp;
int x1l, x2, yl, y2, xpos, ypos;
int i, pos = -1;
xpos = data->x1;
ypos = data->yl;
for{(i = 0; i < data->next_pos; i++) {
x1 = data->buffer([i].x1;
x2 = data->buffer(i}.x2;
yl = data->buffer(i].yl;
y2 = data->buffer(i].y2;

if({(xpos >= x1) && (xpos <= x2) && (ypos >= yl)} && (ypos
{{xpos <= x1) && (xpos >= x2) && (ypos >= yl) && (ypos
((xpos >= x1) && (xpos <= x2) && (ypos <= yl) && (ypes
({xpos <= x1) && (xpos >= x2) && (ypos <= yl) && (ypos

nonoH o

VvV AA
RS
NN

/* checks if the object selected is a place or a transition */

if({strcmp(data->buffer[i].object, "TRANSITION") == 0) ||
(stremp (data->buffer{i).object, "PLACE") == 0)) {
pos = i;
i = data->next_pos;
}
}
}
if (pos != -1) {

/* if the object is a transition */

if(stremp{data->buffer{pos].object, "TRANSITION") == 0)

t_temp = T_LIST->HEAD;

while((strcmp(t temp->label,data->buffer(pos].label)

{t temp !'= NULL))
t_temp = t_temp->next;
if(t temp != NULL) {
SetBusyCursor (drawing) ;
if(flag == EDIT SPEC) /* EditSpec() is called */
EditSpec(t_temp->interpretation, t_temp->label,
else /* ShowSpec() is called */

ShowSpec (t_temp->interpretation, t_temp->label, “TRANSITION");
}
}
/* 1f the object is a place */
else if(strcmp(data->buffer{pos].object, "PLACE") == 0) {
p_temp = P_LIST->HEAD;
while((strcmp(p_temp->label, data->buffer{pos}.label) != 0) &s&
{p_temp != NULL)) {
p_temp = p_temp->next;
}
if(p temp != NULL)} {
SetBusyCursor (drawing);
if(flag == EDIT SPEC) /* EditSpec{() is called */
EditSpec(p_temp->interpretation, p_temp->label, "PLACE");
else /* ShowSpec() is called */
ShowSpec {p_temp->interpretation, p_temp->label, "“PLACE");

itSpec() pops up a dialog box displaying the information

about the selected node and allows the user to type any
interpretation for that node.

{

'= 0) &&

“TRANSITION");
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*/
void EditSpec(descrip, node_label, node_type)
char *descrip,
*node label,
*node_type;
{
static Widget board = NULL,
type_info = NULL, label info = NULL, headingl = NULL,
heading2 = NULL, heading3 = NULL, cancel button = NULL,
text_w = NULL,
save_button = NULL;
Arg wargs (MAX ARGS];
int n;

XmString str;

if('board) {

/* defines the EDIT SPECIFICATION dialog box */
n = 0;

str = XmStringCreate (“EDIT SPECIFICATION",XmSTRING_DEFAULT_CHARSET):

XtSetArg{wargs(n],XmNdialogTitle,str); n++;
XtSetArg(wargs([n], XmNdefaultPosition,False); n++;
XtSetArg(wargs[n],XmNx,0): n++;
XtSetArg(wargs{n],XmNy, 500); n++;
XtSetArg(wargs[n]),XmNwidth, 350); n++;
XtSetArg(wargs[n],XmNheight,220); n++;

XtSetArg(wargs(n},XmNdialogStyle, XmDIALOG_FULL_APPLICATION MODAL); n++;

XtSetArg(wargs[n],XmNautaUnmanage,False); n++;

XtSetArg(wargs{n],XmNresizePolicy, XmRESIZE_NONE); n++;

XtSetArg(wargs[n}, XmNnoResize, True); n++;

board = XmCreateBulletinBoardDialog(drawing, "board", wargs, n);

XmstringFree(str);

/* creates a label widget */

n = 0;

str = XmStringCreate (“TYPE OF NODE:",XmSTRING_DEFAULT_CHARSET) ;

XtSetArg(wargs[n],XmNx,10); n++;

XtSetArg(wargs[n],XmNy,15); n++;

XtSetArg(wargs[n],XmNlabelString, str); n++;

XtSetArg(wargs{n),XmNtraversalOn,False); n++;

headingl = XtCreateManagedWidget ("headingl", xmLabelWidgetClass,
board, wargs, n):;

XmStringFree({str);

/* creates a label widget */

n = 0;

str = XmStringCreate (node_type, XmSTRING_DEFAULT_CHARSET) ;

XtSetArg(wargs[n],XmNx,110); n++;

XtSetArg(wargs[n],XmNy,15); n++;

XtSetArg(wargs([n],XmNlabelString, str); n++;

XtSetArg(wargs[n],XmNtraversalOn,False); n++;

type_info = XtCreateManagedWidget ("type_info",

xmLabeTWidgetClass, board, wargs, n)

XmStringFree(str);
/* creates a label widget */
n = 0;
str = XmStringCreate ("NODE LABEL:",XmSTRING_DEFAULT_ CHARSET);
XtSetArg({wargs[n],XmNx,10); n++;
XtSetArg(wargs([n],XmNy,55); n++;
XtSetArg{wargs(n],XmNlabelString, str); n++;
XtSetArg(wargs[n],XmNtraversalOn,False); n++;
heading? = XtCreateManagedWidget ("heading2", xmLabelWidgetClass,
board, wargs, n);
XmStringFree(str};
/* creates a label widget */
n = 0;
str = XmStringCreate (node_label, XmSTRING_DEFAULT_CHARSET);
XtSetArg(wargs({n],XmNx,110); n++;
XtSetArg(wargs[n]},XmNy, 55); n++;
XtSetArg(wargs[n],XmNlabelString,str); n++;
XtSetArg(wargs{n],XmNtraversalOn,False); n++;
label_info = XtCreateManagedWidget (“label info",
xmLabelWidgetClass,
board, wargs, n);
XmStringFree (str);
/* creates a label widget */
n = 0;
str = XmStringCreate ("INTERPRETATION:",XmSTRING DEFAULT_CHARSET);
XtSetArg(wargs[n],XmNx,10); n++;
XtSetArg{wargs{n],XmNy, 95); n++;
XtSetArg(wargs([n],XmNlabelString,str); n++;
XtSetArg(wargs([n],XmNtraversalOn,False); n++;
heading3 = XtCreateManagedWidget ("heading3", xmLabelWidgetClass,

v
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board, wargs, n):
XmStringFree(str);
/* creates a widget to edit interpretation */
n = 0;
XtSetArg(wargs{n),XmNeditable, True); n++;
XtSetArg{wargs[n],XmNcursorPositionVisible, True); n++;
XtSetArg{wargs{n],XmNx,110); n++;
XtSetArg(wargs(n],XmNy, 95); n++;
XtSetArg(wargs{n],XmNrows,5); n++;
XtSetArg(wargs{n},XmNcolumns,30); n++;
XtSetArg(wargs{n],XmNmaxLength, INFO_LENGTH-2); n++;
XtSetArg(wargs|[n],XmNwordWrap, True); n++;
XtSetArg(wargs|[n],XmNscrollHorizontal,False); n++;
XtSetArg(wargs[n],XmNeditMode, XmMULTI_LINE EDIT); n++;
text w = XmCreateScrolledText (board, text w",wargs, n);
XmTextSetString (text w, descrip); -
/* creates a button widget */
n = 0;
str = XmStringCreate("SAVE“,XmSTRING_DEFAULT CHARSET) ;
XtSetArg(wargs([n],XmNlabelString, str); n++;
XtSetArg(wargs[n],XmNx,80); n++;
XtSetArg(wargs{n],XmNy,185); n++;
XtSetArg(wargs[n],XmNuserData,descrip); n++;
XtSetArg(wargs[n],XmNshadowThickness, 4); n++;
save button = XtCreateManagedWidget (“done", xmPushButtonWidgetClass,
- board, wargs, n);
XmStringFree(str);
XtAddCallback (save_button, XmNactivateCallback, DoneEditSpec,
text_w);
/* creates a button widget */
n = 0;
str = XmStringCreate ("CANCEL", XmSTRING_DEFAULT_CHARSET) ;
XtSetArg(wargs[n],XmNlabelString, str); n++;
XtSetArg{wargs{n],XmNx,10); n++;
XtSetArg(wargs(n],XmNy,185); n++;
XtSetArg(wargs[n],XmNshadowThickness, 4); n++;
cancel button = XtCreateManagedWidget ("cancel", xmPushButtonWidgetClass,
board, wargs, n);
XmStringFree(str);
XtAddCallback (cancel button, XmNactivateCallback,
CancelEditSpec, save_button);
XtManageChild (text w);
XtManageChild (board);
XmProcessTraversal (text_w,XmTRAVERSE CURRENT); /* focus to first entry */
SetHandCursor (drawing) ;
}
else { /* if the dialeg already exists */
n = 0;
str = XmStringCreate (node_type, XmSTRING_DEFAULT_CHARSET) ;
XtSetArg({wargs[n],XmNlabelString,str); n++; -
XtSetValues(type_info,wargs,n);
XmStringFree({str);
n = 0;
str = XmStringCreate (node label,XmSTRING_DEFAULT_CHARSET);
XtSetArg(wargs[n],XmNlabelString,str); n++;
XtSetValues(label info,wargs,n);
XmStringFree(str);
n = 0;
XtSetArg(wargs[n],XmNuserData,descrip}; n++;
XtSetValues (save_button,wargs,n);
XmTextSetString (text w, descrip);
XtManageChild (board);
XmProcessTraversal (text_w,XmTRAVERSE _CURRENT); /* focus to first entry */
SetHandCursor {(drawing);

/*

CancelEditSpec!(), as a callback function pops down the dialog box.
*/

void CancelEditSpec{w, save_button, call data)

Widget w;

Widget save_button;

XmAnyCallbackStruct *call_data;
{

}

XtUnmanageChild (XtParent (w));



/'l
DoneEditSpec() as a callback function saves the interpretation
typed by the user and pops down the dialog box.

*/

void DoneEditSpec(w, t_w, call_data)
Widget w;

Widget t_w;

XmAnyCallbackStruct *call data;
h _

char buffer[INFO_LENGTH];
char *descrip;
Arg wargs [MAX_ARGS]):;

XtSetArg({wargs[0], XmNuserData, &descrip);
XtGetValues (w, wargs, 1);

strcpy (descrip, XmTextGetString(t_w));
AllTrim(descrip);
XtUnmanageChild{XtParent (w));

/t
ShowSpec () pops up a dialog box displaying the information
about the selected node. It does not allow the user to change

the interpretation for that node.
*/

void ShowSpec(descrip, node_label, node_type)
char *descrip,

*node_ label,

*node_type;

static Widget board = NULL,
type_info = NULL, label info
heading?2 NULL, heading3
text_w NULL,
save_button = NULL;

Arg wargs{MAX_ARGS];

int n;

XmString str;

NULL, headingl = NULL,
NULL, cancel button = NULL,

[
[}

if (!board) {
/* defines the SHOW SPECIFICATION dialog box */
n = 0;

str = XmStringCreate ("SHOW SPECIFICATION",XmSTRING_DEFAULT_CHARSET) ;

XtSetArg(wargs([n],XmNdialogTitle, str); n++;
XtSetArg(wargs([n],XmNdefaultPosition,False); n++;
XtSetArg(wargs([n],XmNx,0); n++;
XtSetArg(wargs[n],XmNy, 500); n++;
XtSetArg(wargs([n],XmNwidth, 350); n++;
XtSetArg(wargs[n],XmNheight, 220); n++;

XtSetArg(wargs(n],XmNdialogStyle, XmDIALOG_FULL_APPLICATION_ MODAL); n++;

XtSetArg(wargs([n},XmNautoUnmanage,False); n++;
XtSetArg(wargs[n],XmNresizePolicy, XmRESIZE_NONE); n++;
XtSetArg(wargs([n],XmNnoResize, True): n++;

board = XmCreateBulletinBoardDialog(drawing, "board", wargs, n);

XmStringFree (str);

/* creates a label widget */

n = 0;

str = XmStringCreate("TYPE OF NODE:",XmSTRING_DEFAULT_CHARSET);
XtSetArg(wargs[n],XmNx,10); n++;

XtSetArg(wargs([n],XmNy,15); n++;
XtSetArg(wargs{n},XmNlabelString, str}); n++;
XtSetArg{wargs[n],XmNtraversalOn,False); n++;

headingl = XtCreateManagedWidget (*headingl", xmLabelWidgetClass,

board, wargs, n);
XmStringFree(str);
/* creates a label widget */
n = 0;
str = XmStringCreate (node_type, XmSTRING_DEFAULT_CHARSET) ;
XtSetArg(wargs[n],XmNx,110); n++;
XtSetArg(wargs{n],XmNy,15); n++;
XtSetArg{wargs[n],XmNlabelSstring, str); n++;
XtSetArg(wargs[n],XmNtraversalOn,False); n++;
type_info = XtCreateManagedWidget (“type_info",

xmLabeTWidgetClass, board, wargs, n);

XmStringFree(str);

/* creates a label widget */

n = 0;

str = XmStringCreate ("NODE LABEL:",XmSTRING_DEFAULT_CHARSET);
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XtSetArg{wargs([n],XmNx,10); n++;

XtSetArg(wargs[n],XmNy, 55); n++;

XtSetArg(wargs([n],XmNlabelString, str); n++;

XtSetArg(wargs(n],XmNtraversalOn,False); n++;

heading2 = XtCreateManagedWidget (*heading2", xmLabelWidgetClass,
board, wargs, n);

XmStringFree(str);

/* creates a label widget */

n = 0;

str = XmStringCreate(node label, XmSTRING_DEFAULT_CHARSET);

XtSetArg({wargs([n),XmNx,110); n++;

XtSetArg{wargs(n],XmNy, 55); n++;

XtSetArg(wargs{n],XmNlabelString, str);: n++;

XtSetArg(wargs[(n],XmNtraversalOn,False); n++;

label_info = XtCreateManagedWidget ("label info",

xmLabelWidgetClass,
board, wargs, n);

XmStringFree(str);

/* creates a label widget */

n = Q;

str = XmStringCreate ("INTERPRETATION:",XmSTRING_DEFAULT_ CHARSET);

XtSetArg(wargsn],XmNx,10}; n++;

XtSetArg(wargs([n],XmNy, 95); n++;

XtSetArg(wargs[n],XmNlabelString, str); n++;

XtSetArg(wargs[n},XmNtraversalOn,False); n++;

heading3 = XtCreateManagedWidget (*heading3", xmLabelWidgetClass,
board, wargs, n);

XmStringFree(str);

/* creates a widget to display interpretation */

n = 0;

XtSetArg(wargs([n},XmNeditable,False):; n++;

XtSetArg(wargs[n],XmNcursorPositiocnVisible,False); n++;

XtSetArg(wargs({nj,XmNx,110); n++;

XtSetArg(wargs[n],XmNy, 95); n++;

XtSetArg{wargs[n],XmNrows, 3); n++;

XtSetArg(wargs{n],XmNcolumns, 30); n++;

XtSetArg(wargs{n], XmNmaxLength, INFO_LENGTH-2); n++;

XtSetArg(wargs[n},XmNwordWrap, True); n++;

XtSetArg(wargs[n],XmNscrollHorizontal,False); n++;

XtSetArg(wargs[n], XmNeditMode, XmMULTI_LINE_EDIT); n++;

text w = XmCreateScrolledText (board, "text_w",wargs, n):

XmTextSetString(text w, descrip);

/* creates a button widget */

n = C;

str = XmStringCreate ("DONE", XmSTRING DEFAULT_CHARSET),‘

XtSetArg{wargs[n],XmNlabelString, str); n++;

XtSetArg(wargs[n], XmNx,10); n++;

XtSetArg(wargs{n],XmNy,185); n++;

XtSetArg(wargs[n], XmNshadowThickness, 4); n++;

cancel_button = XtCreateManagedWidget ("cancel", xmPushButtonWidgetClass,

board, wargs, n);

XmStringFree {str);

/* adds a callback function */

XtAddCallback (cancel button, XmNactivateCallback, CancelShowSpec, NULL);

XtManageChild(text w);

XtManageChild(board);

XmProcessTraversal (text_w, XmTRAVERSE_CURRENT): /* focus to first entry */

SetHandCursor {drawing);

}
else { /* if widget already exists */

n = 0;

str = XmStringCreate (node type, XmSTRING DEFAULT_ CHARSET):;

XtSetArg(wargs[n),XmNlabelString,str); n++;

XtSetValues(type_info,wargs,n);

XmStringFree(str);

n = 0;

str = XmStringCreate (node_label, XmSTRING_DEFAULT_CHARSET) ;

XtSetArg(wargs[n],XmNlabelString,str); n++;

XtSetValues(label info,wargs,n);

XmStringFree(str);

XmTextSetString(text_w, descrip):

XtManageChild(board);

XmProcessTraversal (text_w, XmTRAVERSE CURRENT); /* focus tc first entry */

SetHandCursor (drawing);

/t
CancelShowSpec (), as a callback function pops down the dialog box.
*/



void CancelshowSpec(w, client data, ca
Widget W
XtPointer client_data;

XmAnyCallbackStruct *call data;

{
XtUnmanageChild (XtParent (w));

}

/*
File name: save.h

Description: It contains the header files required for the file save.c.
It also declares the external functions and the functions

defined in the file save.
*/

#include <stdio.h>
#include <string.h>
#include <Xm/Text.h>
#include <Xm/BulletinB.h>
#include <Xm/PushB.h>
#include "data str.h"
tinclude “"global.h"

/*

11_data)

[~

These externally defined functions are called in the functions

defined in the file save.c.

*

/

extern void DecodeFile():; /*
extern veoid TrimString{(); /*
extern void RewriteAction(); /*
extern void RewriteFileName (); /*
extern void RedrawDrawingBoard(); />
extern void ResetCurrentAction(); /*
extern void ResetCursor(): />
extern char *GetSaveMsgStr(); /*

extern char *GetFileMsgStr{): /*
extern void RemovelIncompletelink(); /*

/t
The file save.c consists of following

defined in utility.c
defined in utility.c
defined in utility.c
defined in utility.c
defined in utility.c
defined in utility.c

*/
*/
*/
*/
*/
*/

defined in cursor.c */

defined in warn_msg.c */
defined in warn_msg.c */
defined in user_interface.c */

functions.

For details, refer explanation before the declaration of each

function.

*/

void save object();
void SelectSaveFileOption();
void PreSaveFile();
void CancelSaveFile();
void DoneSaveFile():
void DoneSaveAs();
void SaveFile():

void SaveFileAs{);
void CancelSaveAs({);
void DoneSaveAs();

/i
File name: save.cC

Description: It contains the functions required to implement the options
Save and Save As. It also contains the functions needed to

save the file to the disk
*/

#include “save.h"

/%
save_object () :

Saves the information abount an object
redraw the object.

*/

void save_object (data)
graphics_data *data;
{

data->buffer[data->next_pos].xl = da
data->buffer[data->next pos].yl = da
data->buffer(data->next pos).x2 = da
data->buffer[data->next pos].y2 = da
data->buffer{data->next_pos].gc = da

data->buffer{data->next_pos].func =

. This information is used to

ta->x1;
ta->yl;
ta->x2;
ta=->y2;
ta->gc;
data->current_func;
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strcpy (data->buffer[data->next_pos].object,data->object);
strepy (data->buffer[data->next_pos].label,data~>label);
data->next_pos++;

}

/*
SelectSaveFileOption(), as a callback function calls PreSaveFile ()
which saves the file or pops up a dialog if needed.

*/

void SelectSaveFileOption(parent, data, call data)
Widget parent;

graphics data *data;

XtPointer call data;

{
ResetCurrentAction(data);
PreSaveFile(parent, data);
}

/i

PreSaveFile() saves the current file. If the filename is not given,
it pops up a dialog box to enter a filename.

*/

void PreSaveFile (parent, data)
Widget parent;
graphics_data *data;
{
Widget board, labell, headingl, done_buttcn, cancel button;
Arg wargs [MAX ARGS); -
int n; B
XmString str;

ResetCursor (drawing);
strcpy (action_selected, "SAVE FILE");
RewriteAction{();
if (strcmp (GLOBAL_FILE NAME,"Untitled") !'= 0) {
strcpy (action selected, "Saving...");
RewriteAction{);
SaveFile(data); /* saves the file */
strcpy (action_selected, "NOTHING"); /* updates the action selected */
RewriteAction();
return;
}
/* defines a dialog box titled SAVE FILE */
str = XmStringCreate ("SAVE FILE",XmSTRING_DEFAULT_CHARSET);
n = 0;
XtSetArg(wargs[n],XmNdialogTitle, str); n++;
XtSetArg(wargs(n],XmNdialogStyle,XmDIALOG FULL APPLICATION_MODAL): n++;
XtSetArg(wargs[n),XmNautoUnmanage,False); n++;
XtSetArg(wargs|[n],XmNnoResize, True); n++;
board = XmCreateBulletinBoardDialog(parent, "board", wargs, n);
XmStringFree (str);
/* creates a text widget */
n = 0;
XtSetArg(wargs[n],XmNx,130); n++;
XtSetArg(wargs(n},XmNy,10); n++;
XtSetArg{wargs(n],XmNvalue, GLOBAL_FILE_NAME); n++;

labell = XtCreateManagedWidget ("labell™, xmTextWidgetClass, board, wargs,

/* creates a label widget */

n = 0;

str = XmStringCreate (“ENTER FILENAME “,XmSTRING_DEFAULT_CHARSET) ;

XtSetArg{wargs{n],XmNx, 10); n++;

XtSetArg(wargs{n],XmNy,15); n++;

XtSetArg(wargs([n],XmNlabelString,str); n++;

XtSetArg(wargs{n],XmNtraversalOn,False); n++;

headingl = XtCreateManagedWidget ("headingl", xmLabelWidgetClass,
board, wargs, n);

XmsStringFree(str);

/* creates a button widget */

n = 0;

str = XmStringCreate ("DONE", XmSTRING_DEFAULT_ CHARSET) ;

XtSetArg (wargs([n],XmNlabelString,str); n++;

XtSetArg(wargs[n],XmNx,10); n++;

XtSetArg(wargs[n],XmNy, 90); n++;

XtSetArg(wargs[n],XmNuserData, labell); n++;

XtSetArg(wargs(n],XmNshadowThickness, 4); n++;

done button = XtCreateManagedWidget {“done", xmPushButtonWidgetClass,

- board, wargs, n);

n)

H
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XmStringFree (str);
/* adds a callback function */
XtAddCallback (done_button, XmNactivateCallback, DoneSaveFile,
data);
/* creates a button widget */
n = 0;
str = XmStringCreate {"CANCEL",XmSTRING DEFAULT CHARSET):
XtSetArg(wargs{n],XmNlabelString, str); n++; -
XtSetArg(wargs[n},XmNx, 50); n++;
XtSetArg(wargs[n],XmNy, 90); n++;
XtSetArg(wargs[n},XmNshadowThickness, 4); n++;
cancel button = XtCreateManagedWidget ("cancel", xmPushButtonWidgetClass,
board, wargs, n}):;
XmStringFree{str);
/* adds a callback function */
XtAddCallback (cancel button, XmNactivateCallback, CancelSaveFile,NULL);
XtManageChild (board);
XmProcessTraversal (labell,XmTRAVERSE_CURRENT); /* focus to first entry */

/*

CancelSaveFile (), as a callback function pops down the SAVE FILE
dialog box.

*/

void CancelSaveFile(w, data, call_data)

Widget w;

XtPointer data;

XmAnyCallbackStruct *call data;

{
strcpylaction_selected, "NOTHING"};
RewriteAction();
XtUnmanageChild {(XtParent (w) )

}

/*
DoneSaveFile{} as a callback function saves the file when DONE
button is clicked after entering the filename.

*/

void DoneSaveFile{w, data, call data)
Widget w;

graphics data *data;

XmAnyCallbackStruct *call data;
{

FILE *chk_file;
Widget info;

Arg wargs[MAX_ARGS];
char *{ name,

mesg [MSG_LENGTH];

XtSetArg(wargs[0], XmNuserData, &info);
XtGetValues(w, wargs, 1);
f name = XmTextGetString(info);
TrimString(f_name);
if{{strlen{f_name) == 0) ||
(stremp (f_name, "Untitled") == 0)) { /* null string for filename */
strcpy (mesg, GetFileMsgStr ("NULL _FILE"));
PutErrorDialog(w, mesg):
XtFree (f_name);
return;

}
if ({chk_file = fopen(f_name,"r")) != NULL) { /* file already exists */
strcpy (mesg,GetFileMsgStr ("FILE_EXISTS"));
PutErrorDialog(w, mesg);
XtFree (f_name);
fclose(chk_file);
return;

}
strcpy (GLOBAL_FILE_NAME, f name); /* updates the filename */

RewriteFileName({); /* displays the filename */

strcpy (action_selected, "Saving...");

RewriteAction();

SaveFile(data); /* saves the file */

XtFree(f_name);

XtUnmanageChild (XtParent {w)):

strepy (action_selected, "NOTHING"): /* updates the action selected */

RewriteAction();
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/t
SaveFile actually writes the information into a file.
*/

void SaveFile(data)
graphics_data *data;

FILE *file ptr:
FILE *fpl;

PLACE *p_temp;
TRANSITION *t_ temp;
int i;

if(!(file_ptr = fopen (“PETRINETTEMPFILE","w+"))) {
printf("Cannot open file %s \n", GLOBAL_FILE_NAME) ;
exit (0),

/* saves the data into a file */
fprintf(file_ptr, "BUFFER_INFO\n");
for(i = 0; i < data->next_pos; i++) {
fprintf(file ptr,"$s\n",data->buffer{i].object);
fprintf(file ptr,“%s\n",data->buffer(i].label);
fprlntf(flle_ptr,"%d\n" data->buffer(i].x1l);
fprintf(file ptr,"%d\n",data->buffer(i].x2);
fprintf(file ptr,"%d\n",data->buffer[i}.yl);
fprintf(file ptr,“%d\n",data->buffer[i]).y2);
}
/* saves the information from the P _LIST */
fprintf(file_ptr,"PLACE_LIST_INFO\n™);
p_temp = P_LIST->HEAD;
while(p_temp != NULL) {
fprintf(file_ptr, "$s\n", p_temp->label); /* saves the label */
fprintf(file _ptr, “PRESET_LIST\n");
fprlntf(flle _ptr, "%d\n",p_temp->cur_preset_no);
for(i = 0; i < p_temp->cur_preset_no; i++) /* saves the preset */
fprintf(file ptr,"%s\n“,p temp->preset[il]);

fprintf(file_ptr, “POSTSET_LIST\n");

fprintf(file ptr,“%d\n",p temp->cur _postset_no);

for{i = 0; i < p_temp->cur_postset_no; i++) /* saves the postset */
fprintf(file_ptr,"%s\n",p temp~>postset[i]);

tprintf(file_ptr, "%d\n",p_temp->no_of_ tokens); /* saves the number of tokens */
if(strlen(p_temp->interpretation) > 0) /* saves the interpretation */
fprintf (file _ptr,"%s\n",p temp->interpretation);
fprintf (file_ptr, "END_INTERPRETATION\n");
p_temp = p_temp->next;
}
/* saves the information from the P _LIST */
fprlntf(flle ptr, *TRANSITION_LIST INFO\n")
t_temp = T_LIST->HEAD;
while(t temp != NULL) {
fprintf(file_ptr,"%s\n",t_temp->label); /* saves the label */

fprintf(file_ptr, “PRESET_LIST\n");

fprintf(file _ptr,"%d\n",t_temp->cur_preset no);

for(i = 0; i < t_temp->cur preset no; i++) /* saves the preset */
fprintf(file_ptr,"%s\n",t_temp->preset[i)

fprlntf(flle ptr, "POSTSET_LIST\n");

fprlntf(flle ptr,“$d\n",t_temp->cur_postset_no);

for{(i = 0; 1 < t_temp- >cur _postset_no; i++) /* saves the postset */
fprintf(file_ptr,"%s\n",t_temp->postset(i]);

fprintf(file_ptr,"%d\n",t_temp->enabled);

if (strlen(t_temp->interpretation) > 0) /* saves the interpretation */
fprlntf(flle ptr,"%$s\n",t_temp->interpretation);

fprintf(file ptr,"END INTERPRETATION\RN") ;

t_temp = t temp—>next,

}

fprintf (file_ptr, "GLOBAL_PTL_COUNTS\n");

fprintf(file ptr, "%d\n",PLACE_CNT):

fprintf{file_ptr, "%d\n", TRANSITION_ CNT);

fprintf(file_ptr, "%d\n",LINK_CNT};

fprintf(file_ptr, "END_OF_FILE\n");

fclose(file_ptr); /* closes the file */

if(!'(file ptr = fopen(GLOBAL FILE_NAME, "w+")))
printf("Cannot open file %s \n",GLOBAL FILE NAME):
exit (0);

}



/*

if(!(fpl = fopen{"PETRINETTEMPFILE","r")}) (
printf("Cannot open file %s \n",GLOBAL_FILE_NAME);
exit (0);
}
DecodeFile(file ptr, fpl); /* decodes the file */
fclose(file ptr);
fclose{fpl) 7
system(“rm PETRINETTEMPFILE"); /* removes the temporary file */

SaveFileAs() pops up a dialog box titled SAVE AS FILE. It prompts
the user to enter a new filename. The current file is saved by
this name, without updating the current file.

*x/

void SaveFileAs(parent, data, call data)
Widget  parent; -
graphics_data *data;

XtPointer call_data;

{

Widget board, labell,label?, headingl, heading2, done_button,
cancel button;

Arg wargs{10];

int i, n;

XmString str;

EDIT_LABEL STRUCT *info_to_send;

ResetCurrentAction(data);

ResetCursor (drawing);

strcpy {action_selected, "SAVE AS FILE");

RewriteAction{(};

/* creates a dialog box */

str = XmStringCreate ("SAVE AS FILE", XmSTRING_DEFAULT_CHARSET);

n = 0;

XtSetArg(wargs([n],XmNdialogTitle, str); n++;

XtSetArg(wargs(n],XmNdialogStyle, XmDIALOG_FULL_ APPLICATION_ MODAL}; n++;

XtSetArg(wargs{n],XmNautoUnmanage,False); n++; -

XtSetArg{wargs{n],XmNnoResize, True); n++;

board = XmCreateBulletinBoardDialog{parent, "“board", wargs, n);

XmStringFree({str);

/* creates a text widget */

n = 0;

XtSetArg (wargs[n],XmNx,140); n++;

XtSetArg(wargs[n],XmNy,10); n++;

XtSetArg(wargs(n],XmNvalue, GLOBAL_FILE NAME); n++;

XtSetArg(wargs([n],XmNeditable,False); n++;

labell = XtCreateManagedWidget ("labell", xmTextWidgetClass, board, wargs,

/* creates a text widget */

n = 0;

XtSetArg(wargs[n},XmNx,140); n++;

XtSetArg{wargs{n],XmNy, 50); n++;

label2 = XtCreateManagedWidget ("label2", xmTextWidgetClass, board, wargs,

/* creates a label widget */

n = 0;

str = XmStringCreate ("CURRENT FILE NAME",XmSTRING_DEFAULT_ CHARSET);

XtSetArg{wargs{n}, XmNx,10); n++;

XtSetArg(wargs[n],XmNy,15); n++;

XtSetArg(wargs{n],XmNlabelString,str); n++;

XtSetArg{wargs[n]}, XmNtraversalOn, False); n++;

headingl = XtCreateManagedWidget ("headingl", xmlLabelWidgetClass,
board, wargs, n):

XmStringFree (str);

/* creates a label widget */

n = 0;

str = XmStringCreate (“SAVE AS *“,XmSTRING DEFAULT CHARSET);

XtSetArg(wargs(n],XmNx, 10); n++;

XtSetArg{wargs[n],XmNy,55); n++;

XtSetArg(wargs([n},XmNlabelString,str); n++;

XtSetArg(wargs{n],XmNtraversalOn,False); n++;

heading? = XtCreateManagedWidget ("heading2", xmLabelWidgetClass,
board, wargs, n);

XmsStringFree(str);

/* callback data */

info_to send = (EDIT_LABEL STRUCT *)malloc(sizeof(EDIT_LABEL_STRUCT));

if (info_to_send == NULL) {

printf ("Out of memory\n");
exit (0);
}
info_to_send->label widgetl = labell;

n);

n);
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info_to_send->label _widget2 = label2;

/* creates a button widget */

n = 0;

str = XmStringCreate(“DONE“,XmSTRING_DEFAULT_CHARsET);

XtSetArg(wargs([n],XmNlabelString,str); n++;

XtSetArg(wargs[n],XmNx,10); n++;

XtSetArg({wargs[n],XmNy, 90); n++;

XtSetArg(wargs({n],XmNuserData, info_to_send); n++;

XtSetArg(wargs([n],XmNshadowThickness, 4); n++;

done_button = XtCreateManagedWidget (“done", xmPushButtonWidgetClass,
board, wargs, n);

XmStringFree (str);

/* adds a callback function */

XtAddCallback (done_button, XmNactivateCallback, DoneSaveAs,

data);

/* creates a button widget */

n = 0;

str = XmStringCreate (“CANCEL",XmSTRING DEFAULT CHARSET);

XtSetArg(wargs([n],XmNlabelString, str); n++; -

XtSetArg(wargs[n],XmNx,50); n++;

XtSetArg(wargs([n],XmNy, 90); n++;

XtSetArg(wargs[n],XmNshadowThickness, 4); n++;

cancel button = XtCreateManagedWidget ("cancel", xmPushButtonWidgetClass,
board, wargs, n);

XmStringFree(str);

/* adds a callback function */

XtAddCallback (cancel button, XmNactivateCallback, CancelSaveAs,NULL);

XtManageChild (board):

XmProcessTraversal (label2, XmTRAVERSE CURRENT); /* focus to first entry */

/*

CancelSaveAs (), as a callback function pops down the SAVE AS FILE
dialog box.

*/

void CancelSaveAs{w, data, call_data)

Widget w;

XtPointer data;

XmAnyCallbackStruct *call_data;
{

strcpy (action_selected, "NOTHING");

RewriteAction{); /* displays the action selected */

XtUnmanageChild(XtParent (w)); /* pops down the dialog */
}

/t
DoneSaveAs () as a callback function saves the file when DONE
button is clicked after entering the filename.

*/

void DoneSaveAs(w, data, call data)
Widget w;

graphics data *data;

XmAnyCallbackStruct *call data;
{
FILE *chk_file;
EDIT_LABEL_STRUCT *info;
Arg wargs([MAX_ ARGS];
char *old_label,
*new_label,
mesg [MSG_LENGTH] ;

XtSetArg(wargs{0], XmNuserData, &info);

XtGetValues (w, wargs, 1);

/* gets the labels */

old label = XmTextGetString(info->label widgetl);

new_label = XmTextGetString(info->label widget2);

TrimString(new_label);

if(strlen(new_label) == 0) { /* a null string is entered for the filename */
strcpy (mesg, GetFileMsgStr ("NULL_FILE")):
PutErrorDialog(w,mesqg);
return;

}

if((chk file = fopen(new label,"r"))) { /* file already exists */
strcpy (mesg, GetFileMsgStr ("FILE_EXISTS"));
PutErrorDialog(w, mesg);
XtFree {new_label);
XtFree(old label);
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fclose(chk_file);
return;
}
strcpy (GLOBAL_FILE NAME,new_label); /* updates the filename */
RewriteFileName({); /* displays the filename */
strcpy (action selected, "Saving...");
RewriteAction();
SaveFile(data); /* saves the file */
XtFree {(new_label):;
XtFree(old label);
strcpy (action_selected, "NOTHING"); /* updates the action selected */
RewriteActicn{);
XtUnmanageChild (XtParent (w)); /* pops down the dialog box */

/i

File name: cursor.h

Description: It ccntains the header files required for the file cursor.c.
It alsc declares the functions defined in the file cursor.c

*/

#include <Xll/curserfont.h>
#include "data_str.h"
#incluae “global.h"

/* .
The file cursor.c consists of following functions.
For details, refer explanation before the declaration of each
function.

*/

Cursor CreateCursor(};

void InitCursors();

void ResetCursor(}:

void SetPirateCursor{(};

void SetHandCursor();

void SetBusyCursor();

/r

File name: cursor.c .

Cescription: It contains the functions required to create different
shapes of the cursor.

*/

#include "cursor.h"

/%
CreateCursor () creates a cursor of a desired shape.
*/

Cursor CreateCursor (w, shape)
Widget w;
unsigned int shape;
{
Cursor cursor;
Display *dpy = XtDisplay(w);
cursor = XCreateFontCursor (dpy,shape); /* creates a cursor */
return{cursor); /* returns the created cursor */

/*
InitCursors{() initializes cursors of different shapes.
*/

void InitCursors{()
{
busy cursor
pirate_cursor
hand_cursor

}

CreateCursor (toplevel ,XC_watch);
CreateCursor (toplevel,XC_pirate};
CreateCursor {toplevel,XC_handl);

onow

/t
ResetCursor{) undefines the cursor for a widget. When current
cursor is undefined, default shape of the cursor is restored.

*x/

void ResetCursor (w)



Widget w;

XUndefineCursor (XtDisplay(w),XtWindow(w)); /* undefines the cursor
a widget */

/*

SetPirateCursor() defines the XC_pirate shape for the widget. This
is used when DeleteObject option is selected from the pull down
menu Edit.

*/

void SetPirateCursor(w)

Widget w;

{
extern Cursor pirate_cursor;
Display *dpy = XtDisplay(w);
XDefineCursor (dpy, XtWindow (w) ,pirate_cursor);

}

/*

SetHandCursor () defines the XC_handl shape for the widget. This
is used for pointing and selecting an object, i.e., for EDIT_SPEC,
stepped firing, etc.

*/

void SetHandCursor (w)

Widget w;

{
extern Cursor hand_cursor;
Display *dpy = XtDisplay(w);
XDefineCursor (dpy, XtWindow (w) ,hand_cursor);

}

/*

SetBusyCursor () defines the XC_watch shape for the widget. This
is used when system is busy doing some processing, i.e., during
the process of bringing up a dialog box.

*/

void SetBusyCursor (w)
Widget w;
{
extern Cursor busy_cursor;
Display *dpy = XtDisplay(w):
XDefineCursor (dpy, XtWindow (w) ,busy_cursor);
}

/*
File name: help.h

for

Description: It contains the header files required for the file help.c.
It also declares the functions defined in the file help.c

>/

#include <X11/StringDefs.h>
#include <Xm/Xm.h>

#include <Xm/Label.h>
#include <Xm/MessageB.h>
#include "data_str.h"
#include "global.h"

/*

The file help.c consists of following functions.
For details, refer explanation before the declaration of each
function.

*/

void PlaceHelp():

void TransHelp():;

void LinkHelp();

void PutTokenHelp();

void EditSpecHelp():

void ShowSpecHelp():

void FireHelp():

void UndoHelp();

void DeleteHelp();

void GenBelp():
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static void DoneHelp():
XmString StringToXmstring();

/l

File name: help.c

Description: Its contains the functions which displays a help about an
option.

*/

#include "help.h*

/*
PlaceHelp() as a callback function provides a help about the option
PLACE.

*/
void PlaceHelp(w, client_data, call_data)
Widget w;
XtPointer client_data,
call_data:
{
static char *p help_str{] = {

"To draw PLACE, select the PLACE button and then click on",
"the drawing area where you want to draw PLACE.",

"The click on the drawing area will be taken as the center",
"of the circle representing PLACE.",

"Whenever PLACE is drawn, a default label is given to it,",
"i.e., pl, p2, etc.",

LR L

L4
GenHelp(w, p_help_str):

/*
TransHelp(), as a callback function provides a help about the option
TRANSITION.

*/

void TransHelp(w, client_data, call_data)
Widget w;
XtPointer client_data,

call data;

{

static char *t_help_str[] = {
"To draw TRANSITION, select the TRANSITION button and then click on",
"the drawing area where you want to draw TRANSITION. Move the mouse",
"to get the desired size of the TRANSITION, click button 2 to end it."“,
"
"A click on the drawing area will be taken as one of the corners of",
"the rectangle representing the TRANSITION.",
"Whenever a TRANSITION is drawn, a default label is given to it,",
“i.e., tl, t2, etc.",
“If any other option is selected from the menu during the creation of",
"a TRANSITOIN, the current selection will be lost and the incomplete™,
“"TRANSITION will be erased.",

LR LS
’ .

GenHelp(w, t_help_str);

/*

Linkhelp(), as a callback function provides a help about the option
LINK.

*/

void LinkHelp(w, client_data, call_data)
Widget 'H
XtPointer client_data,
call data;
{

static char *1_help_str[} = {
“To draw a LINK, select the LINK button. A window will pop-up. Enter",
"the SOURCE and the DESTINATION of the link. Press DONE and the window",
"will pop-down. Now select the SOURCE by clicking inside it and move"“,
“the mouse to hit DESTINATION.",
“As soon as the DESTINATION is hit, a link will be established.",
nn

r
“The correct selection of SOURCE will be indicated by a bell sound.",
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"To change the path of a link, press button 1 and change the path.",
"Pressing button 2 before reaching DESTINATION will cancel the link",
"drawing process. A partially-made link is not undoable.",

"If any other option is selected from menu during the process of",
"creating a link, the current selection will be lost and the incompletev,
"LINK will be erased.",

Hu wmy .

GenHelp(w, 1_help str);

/*
PutTokenhelp(), as a callback function provides a help about the option
PUT_TOKENS.

*/

void PutTokenHelp(w, client_data, call data)
Widget w; -
XtPointer client_data,

call data;
{

static char *pt_help str(] = {
“To put TOKENS in a PLACE, select the PUT_TOKEN button . A window",
"will pop-up. Enter the label of the PLACE where you want to put®,
"the token(s). Pressing the ’increment’ or ‘decrement’ button changes",
"the number of tokens accordingly.",
wa
"The maximum number of tokens that can be displayed at any PLACE is 99,",
"w will be displayed for more than 99 tokens.™,

na owwy .
P

GenHelp(w, pt_help str);

/l

EditSpecHelp(), as a callback function provides a help about the option
EDIT_SPEC.

*/

void EditSpecHelp(w, client_data, call_data)

Widget w;

XtPointer client_data,

call data;

{

static char *es help str(] = {
"To edit the Interpratation of a node, select the EDIT_SPEC button.",
"Select the node drawn on the drawing area by pointing and clicking",
“on it. A window will pop-up in which the interpratation of the ",
"selected node can be edited."®,

we
.

"“The maximum of 200 characters can be entered for each node interpratation.™,

e wwy

GenHelp(w, es_help str);

/*
ShowSpecHelp(), as a callback function provides a help about the option
SHOW_SPEC.

*/

void ShowSpecHelp(w, client data, call_data)
Widget w;

XtPointer client data,

call_data;
{
static char *ss_help_ str([] = {
"To view the interpratation of a node, select the SHOW_SPEC button.",
“Select the node drawn on the drawing area by pointing and clicking",
“on it. A window will pop-up where the interpratation of the selected"”,
“"node can be viewed.",

an wwy

GenHelp{w, ss_help str);

/*
FireHelp(), as a callback function provides a help about the option
Stepped Firing.
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*/

void FireHelp(w, client_data, call_data)

Widget w; -

XtPointer client_data,

call_data;

{

static char *f_help str[] = {
"Pull~down menu Firing contains options Stepped Firing",
"and History.",
"To fire a transition, select Stepped Firing and click",
"on the transition to be fired.",
"Select History to display list of the last 20 fired",
“transitions.",

LN uu)'.

GenHelp(w, f_help str);

/*

UndoHelp(), as a callback function provides a help about the option
UNDO.

*/

void UndoHelp(w, client_data, call_data)

Widget W,

XtPointer client_data,

call data;

{

static char *u_help_str(] = {
"To UNDO the last draw action on the drawing area, select UNDO from",
"the pull-down menu Edit or click button 3 of the mouse while inside",
"the drawing area.",
"Any partially-drawn LINK or TRANSITION is not undoable, rather it *,
"would UNDO the last action before this incomplete action.",

ne lvu)'.

GenHelp(w, u_help str);

/t

DeleteHelp(), as a callback function provides a help about the option
DELETE_OBJECT.

*x/

void DeleteHelp(w, client_data, call data)
Widget w;
XtPointer client_data,
call data;
{
static char *d_help str[] = {
“To delete any object, first select DELETE_OBJECT from the pull-down",
"menu Edit and then click on the object to be deleted.",
"Whenever DELETE_OBJECT is selected, the cursor changes the pirate sign.",

we sy

GenHelp(w, d_help str);

/t
GenHelp() generates a pop up help window. The help string is passed
as an argument from the calling function.

*/
void GenHelp(w, str)
Widget w;
char *str(}l;
{
int i, n;
Widget dialog, info;

XmString xmstr,
label xmstr;
Arg wargs [MAX_ARGS];

n = 0;

label _xmstr = XmStringCreateLtoR("HELP WINDOW",XmSTRING_DEFAULT_ CHARSET);
XtSetArg(wargs[n], XmNdialogTitle, label xmstr); n++;

XtSetArg(wargs(n], XmNautoUnmanage, FALSE); n++;
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XtSetArg(wargs[n], XmNdialogStyle, XmDIALOG_FULL_APPLICATION_MODAL}; n++;
XtSetArg(wargs([n}, XmNdefaultPosition, FALSE); n++; -
XtSetArg(wargs([n], XmNx, 350); n++;

XtSetArg(wargs([n], XmNy, 300); n++;

dialog = XmCreateMessageDialog(w, "“Help", wargs, n);
XmStringFree (label xmstr);

XtUnmanageChild (XmMessageBoxGetChild{dialog, XmDIALOG CANCEL BUTTON)):
info = XmMessageBoxGetChild(dialog, XmDIALOG_MESSAGE_LABEL);

n = 0;

XtSetArg({wargs(n], XmNalignment, XmALIGNMENT BEGINNING); n++;
XtSetValues (info, wargs, n); -

XtAddCallback (dialog, XmNokCallback, DoneHelp, NULL);

/* count the text up to the first NULL string */

for(i = 0; str[i][0] != "\0'; i++)

/* converts the string array to an XmString array and sets it as
the label text */

xmstr = StringToXmstring(str, i}:

n = 0;

XtSetArg({wargs{n], XmNmessageString, Xmstr); n++;

XtSetValues(dialog, wargs, n);

/*
If the next entry in the help string array is also NULL,
then this is the last message. Unmanage the help button.
*/
if(str[++1]{0]) == *\0") {
XtUnmanageChild (XmMessageBoxGetChild{dialog, XmDIALOG_HELP_BUTTON));

}

/* adds a help callback function */

else {

XtAddCallback (dialog, XmNhelpCallback, GenHelp, &str[i]);

}
/* displays the dialog */
XtManageChild(dialog):

/*

StringToXmString() converts a character string to a

compound string (XmString) with separator components between
each line.

*/

XmString StringToXmstring(str, n)

char *str(];

int n; /* represents length of the character array */

{
XmString xmstr;
int i

/* If the array is empty just return an empty string */
if(n <= 0)
return (XmStringCreate ("", XmSTRING_DEFAULT_CHARSET));

xmstr = (XmString) NULL;
for(i = 0; 1 < n; i++) |
if(i > 0)

xmstr = XmStringConcat (xmstr, XmStringSeparatorCreate());
xmstr = XmStringConcat (xmstr, XmStringCreate(str{i],
XmSTRING_DEFAULT_CHARSET)) ;
}

return{xmstr);

/t
DoneHelp() as a callback function unmanages a widget which is
passed as an argument.

*x/

static void DoneHelp(w, client_data, call_data)
Widget w;

caddr t client datay

XmAnyCallbackStruct *call_data;

{
XtUnmanageChild(w);

}



/t
File name: utility.h

Description: It contains the header files required for the file utility.c.

It also declares the external functions and the functicns
defined in the file utility.c
*/

#include <stdio.h>

#include <ctype.h>

#include <string.h>
#include <math.h>

tinclude <X11/StringDefs.h>
#include <Xm/Xm.h>

#include <Xm/Label.h>
#include <Xm/MessageB.h>
#include "data_str.h"
#include "global.h™

/*
These externally defined functions are called in the functions
defined in the file utility.c.

*/

extern DrawTransition(); /* defined in draw object.s */
extern DrawPlace(): /* defined in draw_object.s */
extern DrawToken(); /* defined in draw_object.s */
extern MarkEnabledTrans (}; /* defined in fireTc */

extern RemoveIncompletelink(); /* defined in user_interface.c */

/i

The file utility.c consists of following functions.
For details, refer explanation before the declaration of each
function.

*/

void RewriteAction();

void RewriteFileName ();

void RedrawDrawingBoard();

void ResetCurrentAction{);

void TrimString():;

void PutErrerDialog{};

void AllTrim();

void DecodeFile():;

void EncodeFile({():

/t

File name: utility.c

Description: It contains the functions which are used by different
files of the application.

*/

#incluae "utility.h"

/¥
RewriteAction() displays the selected action at the bottom bar.
*/

void RewriteAction()
{
int pos;
char head[20];
GC gc;
Display *dpy = XtDisplay(action_display);
Window win = XtWindow (acticn_display);

strepy (head, "ACTION SELECTED:™);

pos = 5;

gc = XtGetGC({action_display, NULL, NULL);

XClearWindow (dpy,win);

XDrawString(dpy, win, gc, pos, 15, head, strlen(head));

XDrawString(dpy, win, gc, pos+150, 15, action_selected,
strlen(action_selected));

/t
RewriteFileName{) displays the filename at the top bar.
*/

void RewriteFileName ()

{
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int pos;
GC gc;
Display *dpy
Window win

XtDisplay(filename_display):
XtWindow (filename_display):;

pos = 355 - 5 * strlen(GLOBAL FILE NAME);

gc = XtGetGC(filename_display, NULL, NULL);

XClearWindow (dpy,win);

XDrawString(dpy, win, gc¢, pos, 20, GLOBAL_FILE_NAME,
strlen (GLOBAL_FILE NAME));

/*
RedrawDrawingBoard() draws the object on the drawing area.
*/

void RedrawDrawingBoard(data)
graphics_data *data;
{

Display *dpy = XtDisplay(drawing);
Window win = XtWindow(drawing);
int 1i;

MarkEnabledTrans{data);
XClearWindow (dpy,win);
if(data->next_pos > 0) {
for(i = 0; 1 < data->next_pos; i++) {
if (strcmp(data->buffer(i].object, "TRANSITION") == 0) {
strcpy (data->label, data->buffer(i].label);
DrawTransition(drawing, data->gc,
data->buffer[i].x1,
data->buffer[i].yl,
data->buffer(i].x2,
data->buffer(i].y2,
data, "PUT_LABEL") ;
}
else if(strcmp(data->buffer(i].object,"PLACE") == 0) ({
strcpy (data->label, data->buffer{i).label);
DrawPlace (drawing, data->buffer(i].gc,
data->buffer([i].x1,
data->buffer(i].yl,
data->buffer(i).x2,
data->buffer([i).y2,
data);

}
else if(strcmp(data->buffer(i}.ocbject,"PUT_TOKEN") == 0) ({
DrawToken (data->buffer(i].x1,
data->buffer{i].yl,
data);
}
else {

(* (data->buffer[i].func)) (drawing, data->gc,
data->buffer[i].x1,
data->buffer(i].yl,
data->buffer{i].x2,
data->buffer(i].y2);

/*
ResetCurrentAction() resets the current action, i.e., any incomplete
action is taken care of and nothing is assigned.

*/

void ResetCurrentAction(data)
graphics_data *data;
{
data->current_func = NULL;
if(strcmp(data->object, "START_LINK") == 0) {
strcpy (data->object, "");
Removelncompletelink {(data);
RedrawDrawingBoard (data);
}
else if(strcmp{data->object, *START_TRANS") == 0) {
strcpy (data->object,"");
RedrawDrawingBoard(data);

}
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else if(strcmp(data->object,"START_PLACE") == 0) {
strcpy (data->object, "");
RedrawDrawingBoard (data);
}
}

/*

TrimString() accepts a character string and removes any blanks
from it.

*/

void TrimString(str)
char *str;
{

int i,3;

char temp str[300];

strcpy (temp_str,str);
str(0] = ’'\O";
j =0;
for(i = 0; i < strlen(temp_str); i++} {
if(temp_str([i] != * ')
str(j++] = temp_str{i];

}
str{j} = '\0’;

/%
PutErrorDialog() pops up a warning dialog box. The warning message
is passed as an argument by the calling function.

*/

void PutErrorDialog(w,reason)
Widget w;
char *reason;
{
static Widget warning = NULL;
Arg wargs([20];
int n;
XmString strl, str2, str3;

if(!warning) {

/* creates a warning message box */

n = 0;

strl = XmStringCreateLtoR(" WARNING ", XmSTRING DEFAULT_CHARSET);
XtSetArg(wargs([n],XmNdialogTitle,strl); n++;

str2 = XmStringCreateLtoR (reason, XmSTRING_DEFAULT_CHARSET) ;
XtSetArg(wargs([n],XmNmessageString, str2); n++;

str3 = XmStringCreateLtoR("CLICK HERE",XmSTRING_DEFAULT_CHARSET);
XtSetArg(wargs[n],XmNokLabelString,str3); n++;
XtSetArg(wargs([n],XmNmessageAlignment, XmALIGNMENT_BEGINNING);
XtSetArg(wargs([n],XmNdialogStyle, XmDIALOG_FULL_APPLICATION_MODAL); n++;
XtSetArg{wargs[n), XmNnoResize, True); n++;
XtSetArg(wargs[n],XmNdefaultPosition,False); n++;
XtSetArg{wargs{n],XmNx, 350); n++;

XtSetArg(wargs([(n],XmNy, 300); n++;

warning = XmCreateErrorDialog(drawing, "“warning“,wargs,n);

XmStringFree (strl);

XmStringFree (str2);

XtUnmanageChild (XmMessageBoxGetChild (warning, XmDIALOG_CANCEL_BUTTON));
XtUnmanageChild (XmMessageBoxGetChild (warning, XmDIALOG_HELP_BUTTON));

XtManageChild(warning):;

else { /* warning message box already exists */
n = 0;
str2 = XmStringCreateLtoR (reason, XmSTRING_DEFAULT_CHARSET) ;
XtSetArg(wargs[n],XmNmessageString, str2); n++;
XtSetValues(warning,wargs,n);
XtManageChild (warning);
XmStringFree(str2):;

/t
AllTrim() accepts a character string and removes any non printable
characters from both ends.

*/
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void AllTrim(str)
char *str;
{
int i, 3;
char temp_buff[200];

for(i = strlen(str)-1; i
if ((isspace(str[i]) ==
str{i+l] = "\0’;
break;
}
}
for(i = 0; i < strlen(str); i++) {
if((isspace(str(i}) == 0)) {

0; i--) {
)

>
o)) |

break;
}
}
j = 0:
for{i = i; i < strlen(str); i++) {
temp buff[j++] = str[i];

}

temp_buff(j} = "\0’;
strcpy (str,"");
strcpy(str,temp_buff);

/w

DecodeFile () accepts two file pointers and writes second file
into first file in decoded form.

*x/

void DecodeFile(fpl, fp2)
FILE *fpl,
*fp2;
{
char ch;
while((!feof (fp2)) && ((ch=fgetc(fp2)) != EOF)) {
if(ch != ’\n’)
fprintf (fpl, "%c",ch+10);
else
fprintf (fpl, "%c",ch);

/i
EncodeFile() accepts two file pointers and writes second file
into first file in encoded form.

*/

void EncodeFile (fpl, fp2)
FILE *fpl,

*fp2;
{

char ch;
while((!feof(fp2)) && ((ch=fgetc(fp2)) != ECF)) {
if{ch !'= *\n’)
fprintf(fpl, "%c",ch-10):
else
fprintf (£pl, "%c",ch);

/'k

File name: undo.h

Description: It contains the header files required for the file undo.c.
It also declares the external functions and the functions
defined in the file undo.c

*x/

#include "data_str.h"
#include "global.h"

/*
These externally defined functions are called in the functions
defined in the file undo.c.

*/
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extern void PutErrorDialog(): /* defined in utility.c */

extern void ResetCurrentAction(); /* defined in utility.c */

extern void RewriteAction{); /* defined in utility.c */

extern void RedrawDrawingBoard{():; /* defined in utility.c */

extern char *GetUndoMsgStr(): /* defined in warn msg.c */
extern void RemoveIncompleteLink(); /* defined in user_interface.c */
/t

The file undo.c consists of following functions.
For details, refer explanation before the declaration of each
function.

*/

void UndolastDraw();

void PutlInPataBuf();

void DelFromDataBuf();

void RemovelLinkInfo({(};

void UndoLinkInfo(};

void RemovePlaceInfo{};

void UndeletePlaceInfo():

void RemoveTransInfo();

void UndeleteTransInfo():;

/t

File name: undo.c

Description: It contains the functions required to implement the opticn
Undo.

*/

#include "undo.h"

/t

UndoLastDraw () undoes the last drawing action. It checks the flag UNDO_ACTION
and depending upon its value, it calls the appropriate function to undo

the last action.

*/

void UndoLastDraw(w, data, call_data)
Widget w;

graphics_data *data;

XtPointer call _data;

{
char local_strl([30);
char local str2{30]:
char mesg[MSG_LENGTB];

if{(strcmp{data->object, "START_LINK") == 0) ]|
{strcmp(data->okbject, "START_TRANS") == 0) bl
{strcmp(data->object, “START_PLACE") == 0))
ResetCurrentAction(data);

if (UNDO_ACTION == NO) { /* there is nothing to undo */

strcpy (mesg, GetUndoMsgStr (“NO_UNDO") ) ;
PutErrorDialog(drawing, mesg);
return;

}
switch (UNDO_ACTION} {
case UNDO LABEL: /* undo action to change the label */
strepy {local_strl, LAST1);
strepy (local str2, LAST2);
if(!(CheckAnaEditPlaceList(local_str2,localwstrl.data))) {
CheckAndEditTransList {local_str2,local_strl,data);
}
break;
case UNDO DEL PLACE: /* undo action to delete a place */
RemovePlaceInfo();
data->next_pos -= 2;
UNDO _ACTION = UNDO UNDEL_PLACE:
break;
case UNDO DEL TRANS: /* undo action to delete a transition */
RemoveTransInfo();
data->next _pos -= 1;
UNDO_ACTION = UNDO UNDEL_TRANS;
break; -
case UNDO_DEL_LINK: /* undo action to delete a link */
RemoveLinkInfo();
DelFromDataBuf (data);
UNDO _ACTION = UNDO_UNDEL_LINK;
break;
case UNDO_UNDEL_PLACE: /* undo action to undelete a place */
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UndeletePlacelInfo (data);
data->next_pos += 2}
UNDO_ACTION = UNDO DEL PLACE;
break; - -
case UNDO_UNDEL_TRANS: /* undo action to undelete a transition */
UndeleteTransInfo(data);
data->next_pos += 1;
UNDO_ACTION = UNDO DEL_TRANS;
break; -
case UNDO UNDEL LINK: /* undo action to undelete a link */
UndoLinkInfo();
PutInDataBuf (data);
UNDO_ACTION = UNDO_DEL_LINK;
break;
default:
return;
}
RedrawDrawingBoard (data); /* draws the drawing area */

}

/>
PutInDataBuf () puts the previously deleted link information into
the data buffer and frees the memory.

*/

void PutInDataBuf (data)
graphics_data *data;
{
int i;
DEL_ITEM *temp_ item,
*free_item;

temp_item = DEL LIST;

while(temp_item != NULL) {
strcpy (data->buffer(data->next pos].object,temp item->buffer.object);
strepy (data->buffer(data->next _pos).label,temp _item->buffer.label);
data->buffer{data->next_pos].xl temp_item->buffer.xl;
data->buffer[data->next_pos].x2 temp_ item->buffer.x2;
data->buffer{data->next_pos].yl temp_item—>buffer.yl;
data->buffer[data->next_pos].y2 temp_item->buffer.y2;
data->buffer{data->next_pos].func temp_item->buffer.func;
data->buffer[data->next_pos).gc temp_item->buffer.gc;
free_item = temp_item;
temp_item = temp_item->next;
data->next_pos++;
free(free_item};

W wononn

}
DEL_LIST = NULL;
}

/)\'
DelFromDataBuf{) remcves a link from the data buffer and puts in the
linked list of the deleted link for the undo action.

*/

void DelFromDataBuf (data)
graphics_data *data;
{
int i, del_pos, no_of_ sublinks;
DEL_ITEM “*temp_item,
*free_item;

temp_item = DEL_LIST;

while{(temp_item != NULL) { /* removes any previously deleted link */
free item = temp_item;
temp_item = temp_item->next;

free(free_item);
}
DEL LIST = NULL;
/* searches for the link to be deleted */
for{i = 0; i < data->next_pos; i++) |
if (strstr(data->buffer[i].label,T_LIST->del_link)) {
del_pos = i:
break;

}

no _of sublinks = 0;
/* puts parts of a link into a list */
for{i = del_pos; i < data->next_pos; i++) {
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if(!(strstr(data->buffer(i].label, T_LIST->del_link))) {

break;
else { /* creates an item for the list */
if((temp item = (DEL_ITEM *)malloc(sizecf (DEL_ITEM))) == NULL) {
printf{"Out of memory\n“);
exit {0);

}

strcpy (temp_item->buffer.object,data->buffer(i].object);
strcpy (temp_item->buffer.label,data->buffer[i).label);
temp_item->buffer.xl = data->buffer[i]).xl;
temp_item->buffer.x2 = data->buffer[i].x2;
temp_item->buffer.yl = data->buffer(i].yl;
temp_item->buffer.y2 = data->buffer(i].y2;
temp_item->buffer.func = data->buffer(il.func;
temp_item->buffer.gc = data->buffer(i].gc;
temp_item->next = NULL;

if(DEL_LIST == NULL) /* puts in the list */
DEL_LIST = temp_item;
else {

temp_item->next = DEL_LIST;
DEL_ LIST = temp_item;
}
no_of_sublinks++; /* counts the number of sub-links */
}
}
/* removes the link from the data buffer */
for(i = del _pos; i < data->next_pos-no_of_ sublinks; i++) {
strcpy(data—>buffer[1] label,data->buffer{i+no of sublinks].label);
strepy (data->buffer(i]. object data->buffer(i+no _of sublinks].obiject):
data->buffer(i]. data->buffer{i+no_of sulenks] xl'
data->buffer({i]. data->buffer(i+no_ “of sublinks].
data->buffer{i] .x2 data- >buffer[1+no of _sublinks]. x2'
data->buffer(i].y2 data-~ >buffer[1+no of _sublinks].y2;
data->buffer[i].gc data->buffer[i+no of _sublinks].ge;
data->buffer(i].func data->buffer(i+no_ “of _sublinks].func;

LU T S

)

data->next_pos -= no_of sublinks; /* updates the next position */

/t

RemovelLinkInfo{) remcves the information of a link from the linked
list of the places and the transitions.

*x/

void RemovelinkInfo ()
{
PLACE *p_temp;
TRANSITION *t_temp;
int i, delete_pos;

/* finds and removes from the P_LIST */
p temp = P LIST~>HEAD;

while ({strcmp(p_temp->label,P_LIST->place_selected) != 0) && (p_temp != NULL))
p_temp = p_ temp->next;
if{p temp == NULL) {
printf ("ERROR: place for the deleted link not found\n®);
exit (0);
}
delete _pos = -1;
£(P_LIST- —>pre_post == PRESET} {
for{i = 0; i < p_temp->cur_preset_no; i++} {
if(stremp{p_ temp- >preset[i], T_ LIST->trans_selected) == 0) {

delete pos = i;
i = p_temp->cur_preset_no;
}
}
for(i = delete_pos; i < p_temp->cur_preset_no; i++)
strepy (p_ temp->preset[i], p_temp- >preset [i+1]);
p_temp->cur_preset_no -= 1;

else if (P LIST->pre post == POSTSET) f{

delete pos = -1;
for(i = 0; i < p_temp->cur_postset_no; i++) |
if (stremp(p_temp- >postset[i],T_ LIST->trans_selected) == 0) {
delete_pos = i;

i = p_temp->cur_postset_no:
}
}



/ﬁ

for (i = delete_pos; i < p_ emp->cur_postset no; i-++)
strcpy (p_temp->postset (i), p temp->postset[i+l]});
p_temp->cur_ postset no -= 1

else |
printf ("ERROR: pre post undefined\n");
exit (0);

}

/* finds and removes from the T LIST */

t_temp = T_LIST->HEAD; -

wEile((strcmp(t_temp—>label,T_LIST—)trans”selected) = 0) && (t_temp
t_temp = t_temp->next;

if(c_temp == NULL) {
printf ("ERROR: transition for the deleted link not found\n");
exit (0);

}

delete_pos = -1;
1£(T_LIST->pre_post == PRESET} ({
for(i = 0; 1 < t_temp->cur_preset_no; i++) {
if(strcmp(t_temp->preset{i],P_LIST->place selected) == 0) {
delete_pos = i; - B
i = t_temp->cur_preset_no;
}
1
for(i = delete_pos; i < t_temp->cur_preset_no; i++)
strcpy (t_temp->preset[i],t temp->preset[i+l}]);
t_temp->cur_preset no -= 1;
}
else if (T LIST->pre post == POSTSET) {
delete_pos = -1;
for{(i = 0; i < t_temp->cur_postset no; i++) {
if(strcmp(t_temp->postset[i],P LIST->place_ selected) == 0) {
gelete pos = i; B -
i = t_temp->cur_postset_no;
I
}
for(i = delete_pos; i < t_temp->cur_postset no; i++)
strcpy {t_temp->postset(i],t_temp->postset[i+l]);
T_temp->cur_postset no -= 1;
)
else |
printf ("ERROR: pre post undefined\n");
exit (0);
}

!'= NULL))

UndoLinkInfo{) undeletes a link. It gets the information of the previously
deleted link and puts back into the P_LIST and the T_LIST.

*/

Vo

{

id UndoLinkInfo ()

PLACE *p_temp;
TRANSITION *t_ temp;

p_temp = P_LIST->HEAD;

while((strcmp(p_temp->label,P_LIST->place_selected) != 0} && (p_temp != NULL))

p temp = p temp->next;

if(p_temp == NULL) {
printf ("ERROR: place for the deleted link not found\n"):;
exit (0);

}

/* puts back the link information */

if(P_LIST~>pre_post == PRESET) {

strcpy(p_temp->preset[p_temp-)cur_preset_no],T_LIST—>trans_selected);

p_temp->cur_preset _no += 1;

}
else if(P_LIST->pre_post == POSTSET) ({

strepy (p_temp->postset [p_temp->cur_postset_no],T_LIST->trans_selected);

p_temp->cur_postset_no += 1;
}
else {
printf ("ERROR: preset and postset undefined\n");

exit (0);
}

t_temp = T_LIST->HEAD;
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while((strcmp(t_temp-)label,T_LIST—>trans_selected) = 0) && (t_temp !'= NULL))
t_temp = t_temp->next; -
if(t_temp == NULL) {
printf (“ERROR: transition for the deleted link not found\n"):;
exit (0);
}
/* puts back the link information */
if(T_LIST->pre post == PRESET) ({
strcpy (t_temp->preset(t_temp->cur_preset_no],P_LIST->place_selected);
t_temp->cur_preset_no += 1;
}
else if(T_LIST->pre post == POSTSET) {
strcpy (t_temp->postset (t_temp->cur_postset no],P_LIST->place_selected);
t_temp->cur_postset no += 1;

else {
printf ("ERROR: preset and postset undefined\n");
exit (0);
}
}

/*

RemovePlacelInfo() removes the information of a place to be deleted
from the place list, i.e., P_LIST.

*/

void RemovePlaceInfol()
{
PLACE *p_temp;

p_temp = P_LIST->HEAD;
while((strcmp(p_temp->label,P LIST->place_selected) != 0) &&
(p_temp != NULL))
p_temp = p_temp->next;
if(p_temp == NULL) {
printf ("ERROR: place to be deleted not found\n");
exit (0);
}
P_LIST->last_token = p_temp->no_of_tokens;
if(P_LIST->HEAD == p_temp) { /* updates the list */
P_LIST->HEAD = p_temp->next;
if(P_LIST->HEAD != NULL)
P_LIST->HEAD->prev = NULL;
}

else {
p_temp->prev->next = p_temp->next;
if (p_temp->next != NULL)

p_temp->next~>prev = p_temp->prev;

free(p_temp); /* frees the memory */

/*
UndeletePlaceInfo() puts back the information of a place to be undeleted,
into the P_LIST.

*/

void UndeletePlacelInfo(data)
graphics_data *data;

PLACE *p_temp;

if((p temp = (PLACE *)malloc(sizeof(PLACE))) == NULL) {
printf ("out Of Memory\n");
exit (0);
}
p_temp->next = NULL;
p_temp->prev = NULL;
p_temp->cur_preset_no 0;
p_temp->cur_postset_no 0;
p_temp->no_of_tokens = P_LIST->last_token;
strcpy (p_temp->label, data->buffer{data->next pos].label);
strcpy (P_LIST->place_selected,p_temp->label);
if (P_LIST->HEAD == NULL)
P_LIST->HEAD = p_temp;
else {
p temp->next = P_LIST->HEAD;
P_LIST->HEAD->prev = p_temp;
P_LIST->HEAD = p_temp;
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/i

RemoveTransInfo{) removes the information of a transition to be deleted
from the transition list, i.e., T LIST.

*/ -

void RemoveTransInfo ()

{
TRANSITION *t_temp;

t_temp = T LIST->HEAD;
while ((strcmp(t _temp->label, T_LIST->trans_selected) != 0) &&
(t_temp != NULL))
t_temp = t_temp~>next;

if(t_temp == NULL) ({
printf ("ERROR: place to be deleted not found\n");
exit (0);

}
if (T_LIST->HEAD == t_temp) {
T LIST->HEAD = t_temp->next;
if(T_LIST->HEAD T= NULL)
T_LIST->HEAD->prev = NULL;

else { -
t_temp->prev->next = t_temp->next;
if(t_temp->next != NULL)

t_temp->next->prev = t_temp->prev;
}

free(t_temp):

/*

UndeleteTransInfo() puts back the information of a transition to be
undeleted into the T_LIST.

*/

void UndeleteTransInfo(data)
graphics_data *data;
{

TRANSITION *t_temp;

if((t_temp = (TRANSITION *)malloc(sizeof (TRANSITION))) == NULL) {
printf (*Out Of Memory\n");
exit (0);

}
t_temp->next = NULL;
t_temp->prev = NULL;

t_temp->cur_preset_no = 0;
t_temp->cur_postset_no = 0;
t temp->enabled = NO;

strepy (t_temp->label,data->buffer(data->next_pos].label);
strepy (T_LIST->trans_selected,t _temp->label)’
if(T LIST->HEAD == NULL)
T_LIST->HEAD = t_temp;
else {
t_temp->next = T_LIST->HEAD;
T LIST->HEAD->prev = t _temp;
T_LIST->HEAD = t_temp;
}
}

/*

File name: warn_msg.c

Description: It contains function which select a warning message.
*/

#include “data_str.h"
#include "global.h"

/t
GetLinkMsgStr() selects an apropriate message, related to the
option LINK, depending upon the value of the flag.
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*/

char *GetLinkMsgStr(flag)
char *flag;
{

char mesg[MSG_LENGTH];

/* Message for incorrect source (TRANSITION) selected for a link. */

if(strcmp(flag, "TSRC_ERR_MsSG") == 0) {
strcpy (mesg, "REASON: INCORRECT SOURCE!\n \n");
strcat (mesg, "LINK DEFINITION SHOULD BE AS FOLLOWS:\n\nSOQURCE S

strcat (mesg,T_LIST->trans_pre_selected);

strcat (mesg, "\nDESTINATION: ");:

strcat (mesg,P_LIST->place pre_selected);

strcat {mesg, "\nINSTRUCTION: Try to touch the boundary of the source. ");
strcat (mesqg,

"\n Then drag the mouse to touch the boundary of ");
strcat (mesqg,

"“\n the destination.");
strcat (mesgqg,

"\nNOTE : A bell sound will indicate a correct touch.\n");

return (mesg);

/* Message for incorrect source (PLACE) selected for a link. */

else if(strcmp(flag, "PSRC_ERR_MSG") == 0) {
strcpy (mesg, "REASON: INCORRECT SOURCE'\n \n");
strcat (mesg, "LINK DEFINITION SHOULD BE AS FOLLOWS:\n\nSOURCE HE I

strcat (mesg,P_LIST->place_pre_selected):

strcat(mesg,"\nDESTXNATION' "y;

strcat (mesg, T_LIST->trans_pre_selected);

strcat (mesg, "\nINSTRUCTION: Try to touch the boundary of the source. ");:
strcat (mesg,

"\n Then drag the mouse to touch the boundary of *);
strcat (mesg,

"\n the destination.");
strcat {mesgqg,

"\nNOTE : A bell sound will indicate a correct touch.\n");

return{mesqg);

}

else if (stremp(flag, "NULL_DST") == 0) {
strcpy (mesg, "REASON: Invalid entry for the destination label."):
return (mesqg);

}

else if(strcmp(flag,"NULL SRC") == 0) {
strcpy (mesg, "REASON: Invalid entry for the source label.");
return(mesg);

}

else if(strcmp(flag,”NO_SRC") == 0) {
strcpy (mesg, "REASON: The source label does not exist.");
return{mesqg);

}

else if(stremp(flag,"NO DST") == 0) {
strcpy {mesg, "REASON: The destination label does not exist.");
return(mesg);

}

else if (strcmp(flag,"SAME_TYPE_NODE") == 0) {
strcpy (mesg, "REASON: Source and destination labels are same type nodes.");
return(mesg);

}

}

/*

GetTokMsgStr () selects an apropriate message, related to the
option PUT_TOKEN, depending upon the value of the flag.

*/

char *GetTokMsgStr(flag)
char *flag;

{
char mesg(MSG_LENGTH];

if(strcmp(flag, *NULL_LABEL") == 0) {
strcpy (mesg, "REASON: Invalid entry for label.");
return(mesqg);

}
else if (strcmp(flag,"TRANS_ LABEL") == 0) f{
strcpy (mesg, "REASON: Invalid entry for label.\n");
strcat (mesg, " Tokens can be put in PLACEs only.");

return(mesg);

}



}

/*

else if(stremp(flag, "LB _NOT FOUND") == 0

)

{

strcpy (mesg, "REASON: This label does not exist.");

return (mesqg);
}
else if(stremp(flag, "NO_NEG_TOK") == 0)

{

strcpy (mesg, "REASON: PLACEs cannot have negative tokens.");

return(mesg);

}

GetEditLabelMsgStr() selects an apropriate
option EditLabel, depending upon the value

*/

void GetEditLabelMsgStr (mesg, flag)
char *mesg;
char *flag;

{

if(strcmp(flag,"NULL_OLABEL“) == 0) {
strcpy (mesg, "REASON: Invalid entry for
return;

}

else if(strcmp(flag, "NULL NLABEL") == 0)
strcpy (mesg, "REASON: Invalid entry for
return;

message, related to the
of the flag.

old_label.");

new_label.");

}
else if(strcmp(flag, "PLABEL_EXISTS") == 0) {

strcpy {mesg, "REASON: The new label already exists for

return;

}
else if (strcmp(flag, "TLABEL_EXISTS") == 0) {

strcpy (mesg, "REASON: The new label already exists for a TRANSITION."):;

{

return;
}
else if(strcmp(flag,“LB_NOT_FOUND") == Q)
strcpy (mesg, "REASON: The old label does not exist.");
return;
}
}
/t
GetDeleteMsgStr ()

option DeleteObject,

*/

char *GetDeleteMsgStr(flag)
char *flag;

{

char mesg[MSG_LENGTH];

if(strcmp(flag, "DEL LINKS") == 0) ({

selects an apropriate message, related to the
depending upon the value of the flag.

strcpy(mesg,"REASﬁN: You must first delete the links.");

return (mesq);

/*

GetFireMsgStr() selects an apropriate message, related to the

option SteppedFire, depending upon the value of the flag.
*/

char *GetFireMsgStr (flag)
char *flag;

{

}

char mesg[MSG_LENGTH];

if(strcmp(flag, "DISABLE") == 0) {

strcpy (mesg, "REASON: This transition is not enabled.");

return{mesg);

}
else if(strcmp{flag, "NO PRESET") == 0) {

strcpy (mesg, "REASON: This transition is not enabled.\n");
strcat (mesg, " It has no input PLACE(s).™);

return(mesg);

}

a PLACE.");
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/%
GetUndoMsgStr () selects an apropriate message, related to the
option Undo, depending upon the value of the flag.

*/

char *GetUndoMsgStr (flag)
char *flag;
{

char mesg[MSG_LENGTH];

if(stremp (flag, "NO_UNDO") == 0) {
strcpy (mesg, "REASON: There is nothing to Undo."):
return(mesgqg);
}
}

/r

GetFileMsgStr() selects an apropriate message, related to the
option Save, Save As, Open, and Quit.

*/

char *GetFileMsgStr(flag)
char *flag;
{

char mesg[MSG_LENGTH};

if(strcmp(flag, "NULL_FILE") == Q) ({
strcpy (mesqg, "REASON: Invalid file name."):
return(mesg);

}

else if(strcmp(flag,"FILE EXISTS") == 0) {
strcpy (mesg, "REASON: FiTe already exists.");
return {mesg);

}

else if(strcmp(flag,"FILE_CANNOT_OPEN") == 0) ({
strcpy (mesg, "REASON: File cannot be opened."):;
return{mesg);

}

else if(strcmp(flag,"FILE_FORMAT_ERR") == 0) ({
strcpy (mesg, "REASON: File not in correct format.");
return(mesqg) ;

}

}

/*

File name: fire.h

Description: It contains the header files required for the file fire.c.
It also declares the external functions and the functions
defined in the file fire.c

>/

#include <stdio.h>

#include <string.h>

#¥include <Xm/Text.h>
#include <Xm/BulletinB.h>
#include <Xm/PushB.h>
#include <Xm/List.h>
#include <Xm/PanedW.h>
#include <Xm/RowColumn.h>
#include <Xm/Label.h>
#include <Xm/ScrolledwW.h>
#include <Xm/ToggleBG.h>
#include "data_str.h"
#include "global.h"

#define HISTORY_COUNT 20
extern char trace_filename{FILE_NAME_LENGTH]:
extern int HISTORY_SWITCH:

/*

These externally defined functions are called in the functions
defined in the file fire.c.

*/

extern void RedrawDrawingBoard(}; /* defined in utility.c */
extern void ResetCurrentAction()}; /* defined in utility.c */

extern void RewriteAction(); /* defined in utility.c */
extern void PutErrorDialog{); /* defined in utility.c */
extern void SetHandCursor(); /* defined in cursor.c */

extern char *GetFireMsgStr{); /* defined in warn_msg.c */
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extern char *GetFileMsgStr(); /* defined in warn_msg.c */

/t

The file fire.c consists of following functions. These functions are
used to implement the Fire and related options present in pull

down menu Firing. For details, refer explanation before the declaration
of each function.

*/

void MarkEnabledTrans();
void SteppedFire();

void TransSelected();
void FireTrans();

int IsTransEnable{();
void UpdateH_LIST();

void FiringHistory{();
void DoneExeSeql();

void DcocneHistorySwitch{();
void toggled():

void CancelHistorySwitch();
void UpdateTraceFile();

/i

File name: fire.c

Description: It contains the function required to implement the options
present in the pull down menu Firing.

*/

#include “fire.h"

J*
MarkEnabledTrans() checks the presence of the enabled transitions due
to any design change. If a transition is found to be enabled, it

is marked.

*/

void MarkEnabledTrans (data)
graphics_data *data;
{

TRANSITION *t_temp;

t temp = T_LIST->HEAD;
while(t temp != NULL) {
if (IsTransEnable(t_temp)) /* checks if the transition is enabled */
t temp->enabled = YES;
else
t _temp->enabled = NO; /* if the transition is not enabled */
t_temp = t_temp->next;
}

/*
SteppedFire () changes the current action to STEPPED FIRING, it
registers the function TransSelected() and defines a hand-shaped
cursor for drawing area. After this, a user can select any transition

to fire.

*/

void SteppedFire{w, data, call_data)
Widget w;

graphics_data *data;

XtPointer call_data;

{
ResetCurrentAction{data); /* resets any previous incomplete action */

strcpy (data->object, "STEPPED_FIRE");

data->current func = TransSelected; /* registers function TransSelected() */

strepy (action_selected, “STEPPED FIRING"); /* STEPPED FIRING as current
action */

RewriteAction(); /* displays the action selected */

SetHandCursor {drawing);

/*

TransSelected () decides which transition is selected to fire. It
takes the current position where mouse is clicked and checks if
it selects any transition. If any enabled transition is selected,

it is fired.
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*/

void TransSelected(data)
graphics_data *data;
{
TRANSITION *t temp; /* used to traverse the T_LIST */
int x1l, x2, yl, y2, xpos, ypos; /* temporary variables to hold
coordinates */

int i, pos = -l
char mesg[SOO /* stores a warning message */
xpos = data->x1;
ypos = data->yl;
for(i = 0; i < data->next pos; i++) {
x1 = data->buffer(i).x17;
x2 = data->buffer(i).x2;
yl = data->buffer(i).yl;
y2 = data->buffer[i}.y2;
if (((xpos >= x1) && (xpos <= x2) && (ypos >= yl) && (ypos <= y2))1|
({xpos <= x1) && (xpos >= x2) && (ypos >= yl) && (ypos <= y2))i|
{{xpos >= x1) && (xpos <= x2) && (ypos <= yl) && (ypos >= y2}) ||
((xpos <= x1) && (xpos >= x2) && (ypos <= yl) && (ypos >= y2))){
/* if the selected object is a transition */
if(strcmp(data->buffer(i].object, "TRANSITION") == 0) {
pos = iy
i = data->next_pos;
}
}
}
/* if a transition is selected, i.e., pos != =1 */
if (pos != -1) {
t _temp = T_LIST->HEAD; /* searches the required transition in the T_LIST */
whlle((strcmp(t temp->label,data~>buffer{pos].label) != 0) &&
(t_temp !'= NULL))
t_temp = t_temp=->next;
if(t temp != NULL) { /* finds the transition */
if(t_temp->cur_preset _no == 0) { /* if the transition has no preset */

strcpy(mesg,GetFlreMsgStr("NO PRESET"));
PutErrorDialog(drawing, mesg); /* dlsplays a warning message */
return;

)

if(!IsTransEnable(t_temp)) { /* if the transition is not enabled */
strcpy (mesg, GetFireMsgStr ("DISABLE") ) ;
PutErrorDialog(drawing, mesg); /* displays a warning message */
return;
)
FireTrans(t temp); /* if the transition is enabled, it fires */
MarkEnabledTrans{(data); /* updates the list of enabled transitions */
RedrawDrawingBoard(data); /* draws the objects */
UpdateH LIST(t_temp->label); /* updates the history list, i.e., H_LIST */
UpdateTraceFile (t_temp->label); /* updates the trace file */

/*

FireTrans() simulates the firing of the selected transition. It
updates the preset and the postset of the transition and updates the
number of tokens in the places involved in the process.

*/

void FireTrans(t_temp)
TRANSITION *t_temp;
{
PLACE *p_temp;
int iz
/*
picks a place from the preset of the selected transition, searches in the
P LIST and decrements the number of tokens by one

*7
for{(i = 0; i < t_temp->cur_preset_no; i++) {
p_temp = P LIST->HEAD;
while ((strcmp(p_temp->label,t_temp->preset(i}) != 0) &&

(p_temp != NULL))
p_temp = p_temp->next;
1f(p temp == TNULL) {
printf ("ERROR: preset of transition not found for firing\n"):
exit (0);



/i

}

p_temp->no_of_ tokens-- ;

}

/i
picks a place from the postset of the selected transition, searches in
P7LIST and increments the number of tokens by one
*
for{i = 0; i < t_temp->cur_postset_no; i++) {
p_temp = P_LIST->HEAD; -
while((strcmp{p_temp->label,t_ temp->postset[i]) != 0) s&&
{(p_temp != NULL))
p_temp = p_temp->next;
if(p_temp == NULL) {
printf ("ERROR: postset of transition not found for firing\n"):
exit (0);
}

p_temp->no_of tokens++ ;

IsTransEnaple() decides if the selected transition is enabled.

*/

int IsTransEnable(t_temp)
TRANSITION *t_temp;

{

}

PLACE *p_temp;
int i;

if(t_temp->cur preset no == 0) return{(0); /* not enabled */
p_temp = P_LIST->HEAD;
while(p_temp != NULL) {
p_temp->freq in_preset = 0;
p_temp = p_temp->next;
}

for(i = 0; i < t_temp->cur_preset no; i++) {
p_temp = P_LIST->HEAD;
while ((strcmp(p_temp->label,t temp->preset(i]) != 0) &¢

{(p_temp != NULL))
p_temp = p temp->next;

if (p_temp == NULL) { /* error in the application */
printf ("ERROR: preset of transition not found for firing\n"};
exit (0);

}

p_temp->freq_in_preset++;

if (p_temp->no_of tokens < p temp->freg in_preset)
return(0); /* transition is not enabled */

}

return(l); /* transition is enabled */

/i
UpdateH LIST() updates the entry in the history list.
*/

void UpdateH LIST(trans_label)
char *trans_label;

{

HISTORY ITEM *h temp;

/* creates a new entry */
if((h_temp = (HISTORY_ ITEM *)malloc(sizeof (HISTORY_ITEM)))} == NULL) {
printf ("Out Of Memory\n");
exit (0});
}
h temp->next = NULL;
h” temp->prev = NULL;
strcpy (h_temp->trans_label, trans_label);
/* updates the list */
if(H_LIST—)HEAD == NULL) {
H LIST->HEAD = h_temp;
H:LIST—>TAIL = h_temp;
}

else |
if (H LIST->count >= HISTORY COUNT) ({

H_LIST->TAIL = H_LIST->TAIL->prev;
free(H_LIST->TAIL->next);

the
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H_LIST->TAIL->next = NULL;
}
h_temp->next = H_LIST->HEAD;
H_LIST->HEAD->prev = h_temp;
H_LIST->HEAD = h_temp;

H_LIST->count++;

}

/t

FiringHistory() displays a history of the firing.

*/

void FiringHistory(parent, client_data, call_data)
Widget parent; -

XtPointer client_data;
XmToggleButtonCallbackStruct *call data;

{

static Widget board = NULL, radio_box, history_on,

history off, labell, label2, text w,
done_button, cancel_button;

int n;
Arg wargs(20];
XmString str;

if(!call data->set) {

}

strcpy (trace filename,"Untitled");
return;

/* creates a user-interface for the SET HISTORY dialog box */
if{!'board) {

n = 0;

str = XmStringCreate ("SET HISTORY",XmSTRING DEFAULT CHARSET);

XtSetArg(wargs([n]},XmNdefaultPosition,False); n++;

XtSetArg(wargs[n],XmNdialogTitle,str); n++;

XtSetArg(wargs[n],XmNallowOverlap,False); n++;

XtSetArg{wargs[n], XmNx, 300); n++;

XtSetArg(wargs[n], XmNy,200); n++;

xtSetArg(wargs[n],XmNdialogStyle,XmDIALOG_FULL_APPLICATIONfMODAL); n++;

XtSetArg(wargs({n],XmNautoUnmanage,False); n++;

board = XmCreateBulletinBoardDialog(drawing, “board", wargs, n);

XmStringFree{str};

/* creates a label widget */

n = 0;

XtSetArg(wargs{n],XmNx,10}); n++;

XtSetArg(wargs{n],XmNy,15); n++;

str = XmStringCreate("Filename",XmSTRING_DEFAULT_ CHARSET);

XtSetArg(wargs[n],XmNlabelString,str); n++;

labell = XtCreateManagedWidget ("labell", xmLabelWidgetClass, board,

wargs, nj;

XmStringFree(str);

/* creates a text widget */

n = 0;

XtSetArg(wargs[n],XmNx, 70); n++;

XtSetArg{wargs[n],XmNy,10); n++;

XtSetArg(wargs[n], XmNvalue, trace filename); n++;

xtSetArg(warqs[n],XmNcursorPositTon,O); n++;

text w = XtCreateManagedWidget ("text w", xmTextWidgetClass, board,

- wargs, nj};

/* creates a button */

n = 0;

XtSetArg(wargs([n]),XmNx,10); n++;

XtSetArg{wargs([n],XmNy, 85); n++;

str = XmStringCreate ("DONE", XmSTRING_DEFAULT_ CHARSET);

XtSetArg(wargs[n},XmNlabelString, str); n++;

XtSetArg{wargs[n},XmNrecomputeSize,False); n++;

XtSetArg(wargs[n], XmNshadowThickness, 4); n++;

done button = XtCreateManagedWidget ("done", xmPushButtonWidgetClass,

- board, wargs, n);

XmStringFree (str);

/* adds a callback function */

XtAddCallback (done button, XmNactivateCallback, DoneHistorySwitch,
text w);

/* creates a button */

n = 0;

XtSetArg(wargs([n],XmNx, 50); nt+;

XtSetArg{wargs|[n],XmNy, 85); n++;

str = XmStringCreate (“CANCEL",XmSTRING DEFAULT_CHARSET) ;

XtSetArg(wargs[n],XmNlabelString, str); n++;

XtSetArqg(wargs[n),XmNrecomputeSize,False); n++;
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XtSetArg(wargs[n),XmNshadowThickness, 4); n++;
cancel button = XtCreateManagedWidget (“cancel", xmPushButtonWidgetClass,
board, wargs, n);

XmStringFree (str);

/* adds a callback function */

XtAddCallback (cancel button, XmNactivateCallback, CancelHistorySwitch,

parent);

XtManageChild (board);

XmProcessTraversal (text w,XmTRAVERSE CURRENT); /* focus to text entry */
}
else { /* if the widget already exists */

n = 0;

XtSetArg(wargs{n],XmNcurscrPosition, strlen(trace_filename)); n++;

XtSetArg(wargs[n]},XmNvalue, trace filename); n++;

XtSetValues (text_w,wargs,n); -

XtManageChild (board);

XmProcessTraversal (text_w,XmTRAVERSE CURRENT); /* focus to text entry */

/*
CancelHistorySwitch(), as a callback function pops down the dialog box.
*/

void CancelHistorySwitch{(w, client_data, call_data)
Widget H
Widget client_data;
XtPointer call data;
{
Arg wargs([5};

XtSetArg{wargs(0],XmNset,False);
XtSetValues(client_data, wargs,l):
XtUnmanageChild (XtParent (w));

/*
DoneHistorySwitch(), as a callback function pops down the SET HISTORY
dialog box and saves the filename for the tarce of firing history.

*x/

void DoneHistorySwitch(w, text_w, call_data)
Widget w;

widget text w;

XtPointer call data;
{
FILE *chk_£file;
char *bufferl,
buffer2 [FILE NAME_LENGTH],

mesg [MSG_LENGTH] ;

/* gets the filename */

bufferl = XmTextGetString(text w);

strncpy (buffer2,bufferl, FILE NAME LENGTH):
XtFree (bufferl);

TrimString(buffer2);

/* checks if filename is valid */
if(({strlen(buffer2) == 0) [}

(strcmp (buffer2,"Untitled") == 0)) { /* invalid filename */
strcpy (mesg,GetFileMsgStr ("NULL_FILE"));
PutErrorDialog(w,mesg);
return;

}
if((chk file = fopen(buffer2,"r"™)) != NULL) { /* file already exists */
strcpy (mesg, GetFileMsgStr ("FILE EXISTS"));
PutErrorDialog(w,mesg);
fclose(chk_file};
return;

}

strcpy (trace filename,buffer2); /* updates the filename */
XtUnmanageChild (XtParent (w));

/*
UpdateTraceFile() updates the tarce file of the firing history.
*x/

void UpdateTraceFile(trans_label)



char *trans_label;

{

/*

FILE *file ptr;
PLACE *p_temp;
static fire count = 0;

if (HISTORY _SWITCH == NO) return;
/* writes in the history file */
if(! (file_ptr = fopen(trace_filename,"a+"))) {
printf (“Error: Cannot open tarce file '%s’'.\n",trace filename):;
exit (0); -
}
fire count++;
fprintf(file ptr,"%d. ", fire_count);
fprintf({file ptr, “TRANSITION FIRED: ");
fprintf(file ptr,"%s (Token assignment are as follows:)\n",trans label);
p_temp = P_LIST->HEAD; B
while(p_temp != NULL) {
fprintf(file ptr,"%s = “,p temp->label);
fprintf(file_ptr,"%d\n",p_temp->no_of tokens):
p_temp = p_temp->next; -
}
fprintf(file ptr,"\n");
fclose(file ptr);

ExeSequence () displays the execution sequence.

*/

void ExeSequence(parent, client_data, call data)
Widget parent;

XtPointer «client_data;

XtPointer call data;

{

HISTORY ITEM *h_temp;

Widget board, scroll w, g_button, rowcol, scroll area;
XmString str;

XmStringTable t_list;

Arg wargs([10];

int n, count;

h_temp = H_LIST->TAIL;
/* creates a user-interface */
str = XmStringCreate ("EXECUTION SEQUENCE", XmSTRING_DEFAULT_CHARSET) ;
n = 0;
XtSetArg(wargs[n],XmNdialogTitle, str}; n++;
XtSetArg{wargsn],XmNdefaultPosition,False); n++;
XtSetArg(wargs{n],XmNallowOverlap,False); n++;
XtSetArg(wargs[n], XmNx, 200); n++;
XtSetArg(wargs[n],XmNy, 100); n++;
XtSetArg(wargs{n],XmNdialogStyle, XmDIALOG FULL APPLICATION MODAL); n++;
XtSetArg{(wargs(n),XmNautoUnmanage, False); n++; -
board = XmCreateBulletinBoardDialog{parent, "board", wargs, n);
XmStringFree (str);
/* creates a row column widget */
rowcol = XtCreateManagedWidget ("rowcol", xmRowColumnWidgetClass,
board, NULL, 0);
/* creates a screll window */
n = 0;
XtSetArg (wargs[nl],XmNheight, 200); n++;
XtSetArg(wargs[n],XmNwidth,120); n++;
XtSetArg(wargs[n],XmNscrollingPolicy, XmAUTOMATIC); n++;
XtSetArg(wargs[n],XmNscrollBarDisplayPolicy, XmAS_NEEDED); n++;
scroll w = XtCreateManagedWidget ("scrcll w", xmScrolledWindowWidgetClass,
- rowcol, wargs, n);
scroll area = XtCreateWidget ("scroll area", xmRowColumnWidgetClass,
- scroll_w, NULL, 0)/
/* creates entries for the history list */
t list = (XmStringTable)XtMalloc (HISTORY_COUNT * sizeof (XmString *));
h_temp = H LIST->TAIL;
if(h temp == NULL) {
str = XmStringCreateSimple (“NO ENTRY"):
n = 0;
XtSetArg(wargs[n],XmNlabelString, str); n++;
XtSetArg(wargs[n],XmNtraversalOn,False); n++;
XtSetArg{wargs{n],XmNautoUnmanage, True); n++;
XtCreateManagedWidget (str, xmLabelWidgetClass,
scroll area, wargs, n);

XmStringFree(str);

153



}

str = XmStringCreateSimple (h temp->trans label):
h_temp = h_temp->prev; - -
n = 0;
XtSetArg(wargs(n],XmNlabelString, str); n++;
XtSetArg(wargs|n],XmNtraversalOn, True); n++;
XtSetArg(wargs{n],XmNautoUnmanage, True):; n++;
XtCreateManagedWidget (str, xmLabelWidgetClass,
scroll area, wargs, n);
XmStringFree (str);
}
/* creates a butten widget */
n = 0;
str = XmStringCreate {("DONE", XmSTRING DEFAULT CHARSET):
XtSetArg(wargs[n],XmNlabelString, stry; n++;
XtSetArg(wargs[n],XmNrecomputeSize,False); n++;
XtSetArg{wargs[n],XmNshadowThickness, 4); n++;
q_button = XtCreateManagedWidget (“*done", xmPushButtonWidgetClass,
rowcol, wargs, n);
XmStringFree(str);
XtAddCallback (g_button, XmNactivateCallback, DoneExeSeq,
board) ;
XtManageChild(scroll area);
XtManageChild (board);

/*
DoneExeSeq() as a callback function pops down the display window.
*/

void DoneExeSeqg{w, widget, call_data)
Widget w!

Widget widget;

XtPointer call data;

{
XtUnmanageChild (widget) ;

}

/x
ViewHistoryFile(), as a callback function displays the history file.

x/

void ViewHistoryFile(w, client_data, call_data)
Widget w;

XtPointer client_data;

XtPointer call data;

{

char string(100];

if (strcmp(trace_filename,"Untitled") != 0 ) {
sprintf (string, "xterm -e view %s &",trace_filename);
system({string);

}

else {
PutErrorDialog(drawing, “"History file is not created yet."):;

}
}

for (count = 0; (count < HISTORY_COUNT) && (h_temp != NULL); count++)

{
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