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Chapter One

Introduction

Computer graphics has been widely used in many different areas of computer
science and also in applications of everyday life. A course on computer graphics is taught
in almost every university. Currently, many graphics packages are available for graphics
applications development and for instructional support. Better user interfaces and “easy to
learn” are the common goals of these graphics packages [1]. The publicly available
graphics packages either use Pascal language (GKS -- Graphics Kernel System [2] [3]) or
use C language (PHIGS -- Programmer’s Hierarchical Interactive Graphics System [4]
[5], SRGP -- Simple Raster Graphics Package [1] [6], X-Windows [7]) to program
graphics applications. Most of the computer graphics courses offered by universities use
C, C++, or Pascal. To the author’s knowledge, GNA9SGP (GNAT Ada 95 Graphics
Package) [8] [9] [10] is the first attempt to develop a free graphics library in Ada 95
programming language [8] [9] [10] under Windows environment.

GNA95GP focuses on the development of tools used in undergraduate computer
course. It is a free software [31] which is modeled after graphics package SRGP and
PHIGS to provide a high-level programming interface for students to write graphics
applications using Ada 95 language. It is designed to support dynamic and interactive

Ada 95 graphics applications which run under Windows 3.1 in IBM PCs [8] [9] [10].




Currently, GNA95GP is being ported to Windows 95 [11]. It is also used in a computer
graphics course at Oklahoma State University.

Ada 95 is an object-oriented programming language and it is the only object-
oriented programming language accepted as an ISO standard [12] [13] [14] [15]. It
supports abstract data types, data encapsulation and message passing. The development of
an Ada 95 graphics package will be helpful for developing graphics applications in Ada
95 programming language. This thesis addresses event handling, one aspect of the 2D
graphics package GNA9SGP.

This 2D graphics package in Ada 95 is developed under MS Windows 3.1 using
free software. It supports 2D drawing, event handling and storage of graphics primitives
in the PC. It is interactive and convenient to use with Ada 95 programs. It provides a tool
to draw 2D primitives and to handle events with Ada 95 programming language in both
Windows 3.1 and Windows 95 environment [10].

Event handling, which handles user inputs, is an essential aspect of computer
graphics. Via input devices such as the keyboard and the mouse, users can communicate
with programs that respond to events and draw objects on the display device. Event
handling allows a user to write interactive programs that communicate between the user
and the graphics applications. Like other graphics packages such as GKS, SRGP and
PHIGS, event handling is also an important part in GNA95GP. The remainder of this
thesis is organized as follows: Chapter 2 describes event handling in several public
graphics packages. Chapter 3 describes implementation issues of event handling in

GNAO95GP. It gives the details of the design of event handling, the functions of event




handling and the usage of event handling. Chapter 4 summarizes the work in this thesis.
Two examples illustrating the use of event handling are given in appendix I and II. The

source code for event handling is listed in appendix III.




Chapter Two

Literature Review

2.1 What is event handing?

In a computer, the most often used input devices are mouse (locator) and keyboard.
An event is a change in a device’s state caused by user action. So pressing a keyboard key
and clicking a mouse button are all events. Event Handling provides the interface to input
devices. It can get the events which are initiated by users using input devices and transfer
the actions of the users to the graphics application program [3] [4] [7]. On the other hand,
event handling also provides the information about events to the users and lets the users
know what they did. Generally, event handling includes the following two logical
devices: locator and keyboard. It also uses two basic methods (sample mode and event
mode) to get an event. It looks like a “bridge” between users and graphics applications
and makes the interactive graphics a reality.
2.2 The Theory of the Event Handing
2.2.1 Overview

According to Foley et. al. [1], the typical application-program schema for
interaction handing (event handling) is the event-driven loop. It is easily visualized as a
finite-state machine with a central wait state and transitions to other states that are caused
by user-input events. Processing a command may include nested event loops of the same

format that have their own states and input transitions. An application program may also




sample (or do polling) the input devices such as the locator by asking for their values at
any time; the program then uses the returned value as input to processing procedure that

also changes the state of the application program, the image, or the database. Figure 1

Initial Ilhsplay I

Enable Selectlon of Objects I

Wait For User Selection
Infinite
Loop

illustrates the event handling concept.

Switch (On Selection)

.........................................................................

Quit? :
No Process selections

to complete command
Yes' in each case

Figure 1 Architecture of event handling.

2.2.2 Definitions in event handling

e Measure:




It is the value of a logical input device. It includes position of points, button
status (UP, DOWN) and keyboard values. Usually it is defined as a data structure.

e Event:

It is a change in a device’s state caused by user action. All the changes of input
devices (mouse and keyboard) such as press and release any key of keyboard and mouse
buttons are events.

e Event trigger:

It is the user action that causes an event to occur. Typically, the trigger is a button
push, such as press of the mouse button (mouse down) or a press of a keyboard key.

e Sampling (Polling) mode:

The application program queries the current measure of a logical input device in a
time interval and continues execution (repeating this query all the time). Sampling spends
most of the CPU cycles in tight sampling loops regardless of whether the device's
measure has changed. If there is no new event occurring, the measure of the device will
stay the same all the time in every sampling time interval. Thus sampling mode is CPU
intensive.

e Interrupt-driven Interaction:

In order to relax the CPU-intensive sampling (polling) loop to save computer
resources, an interrupt-driven technique is used. Using this method, one or more devices
can input and then continue normal execution until interrupted by some input events;
control then passes asynchronously to an interrupt procedure, which responds to the event

and finishes what the user wants to do. In interrupt-driven interaction, the sign of a new




event is the trigger. The trigger tells the system when to interrupt and to transfer to an
interrupt procedure. Different input devices use different event triggers depending on the
properties of events and the purpose of events.

e Event-driven Interaction:

The asynchronous transfer of control is difficult and tricky. Many graphics packages
(GKS, PHIGS, SRGP) provide an “‘event-driven” technique to simulate interrupt-driven
interaction. Figure 2 shows the principles of event-driven technique and sampling. Using
event-driven technique, an application enables devices and continues execution. In the
background, these graphics packages monitor the devices and store information about

each event in an event queue. An application inspects the event queue and decides

Y

Y

get events RS
proper actions
head for each event
A
Application Program
Event
Queue
mouse event
sample set modes
get
keyboard event events
mouse event
L
Keyboard
Device

put events into event queue

o @

Figure 2 Sampling versus event-driven technique.
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whether it is in a wait state or not. If there are one or more events in the queue, the head
event is dequeued, and its information is made available to the application. When there is
no event in the queue (it is empty), the application can either do other jobs, wait for the
next event to occur, or wait for an application-specified maximum-wait-time interval to
pass depending on the specification of the application.

In the sampling mode, the device is polled and an event measure is collected,
regardless of any user activity. In the event mode (or event-driven mode), the application
either gets an event report from a prior user action, waits until a user action occurs, or
time-out occurs. The basic difference between sampling and event-driven modes is the
response to the user action.

Event handling is the most important aspect in computer graphics [19]. Interactive
graphics has now provided us an effective tool to communicate with computer, and thus it
has become a major facilitator of man/machine interaction [1]. Most graphics packages
are capable of event handing. Basically, the principle of event handling is similar to what
we discussed above. But each graphics package has its own properties on event handling.
The following is a review of some graphics packages.

2.3 SRGP graphics package
2.3.1 A brief description of SRGP

SRGP (Simple Raster Graphics Package) is designed to be a device independent

graphics package and makes use of raster capabilities. It borrows features from Apple’s

popular QuickDraw integer raster graphics package and MIT’s X Windows System for




output, and from GKS (Graphics Kernel System) and PHIGS (Programmer’s Hierarchical
Interactive Graphics System) for input [1] [2] [3] [5] [7].
2.3.2 Event handling in SRGP

(1) Device types

In order to provide device independence for graphics input, SRGP supports two
logical input devices:

e Locator:

A device for specifying screen coordinates and the state of one or more associated
buttons such as mouse.

e Keyboard:

A device for specifying character string input.

SRGP maps the logical devices onto the physical devices to achieve device
independence.

(2) Event handing mode

SRGP uses two modes to get information input by user interaction: sample mode
and event-driven mode.

(3) Sample mode

In SRGP, user can make input devices active or inactive. SRGP uses sample mode
especially for Locator. So, after an application sets Locatlor to sample mode, it can get the
Locator’s measure. In SRGP, locatorMeasure is a data structure which includes the cursor
position as a screen (X, y) coordinate pair, the number of the button that most recently

experienced a transition, and the state of the buttons as an array (UP, DOWN). The most



recent transition lets the application know which button caused the trigger for that event.
Using this Locator’s measure, the application can perform tasks like getting point
coordinates and drawing a line using the coordinates. Figure 3 is a flow chart to describe
a typical example using sample Mode. In this example, two sampling loops are used. First
sampling loop makes sure that left button of mouse is pressed down before drawing. The
second sampling loop finishes drawing when user drags the mouse. Because of the
continuous query, sample mode is CPU intensive. The sampling rate is determined
essentially by the speed at which the CPU runs the operating system, the package, and the

application.

Set Sampling Mode I

Infinite Sample get locatorMeasure Loopl
“Left button UP ? I
Yes ' i

No

~l

Draw something

__I / Loop2

Loop get locatorMeasure

Y

| ves | Leftbutton DOWN? I
Yes

No

-

Figure 3 An example use of sample technique
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(4) Event mode

Similar to sample mode, user can activate a device in event mode. Then SRGP uses
a function to inspect the event queue and get the input device information. The input
devices can be LOCATOR, KEYBOARD or NO_DEVICE. There are two processing
modes in keyboard device. One is EDIT mode and the other is RAW mode. EDIT mode
1s used when the application receives strings from the user, who types and edits the string
and then presses the return key to trigger the event. When the keyboard interactions must
be monitored closely, RAW mode is used. In RAW mode, every key press is an event
trigger. Using EDIT mode, the user can type entire strings, correcting them with the

backspace key as necessary, and then use the Return (or Enter) key as trigger. This mode

Y
Set Input Device: KEYBOARD
Set Input Mode: EVENT
Set Keyboard Processing Mode: EDIT

B
s

Get an event from event queue I
Event

Loop Get the measure of this event I
_ Y
Do other jobs : I
* -
No Is the input string empty ? ]
]
Yes

Y

Figure 4 An example of KEYBOARD EVENT with EDIT mode.
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just accepts backspace and Return keys and ignores other control keys. The measure is the
string as it appears at the time of the trigger. In RAW mode, on the other hand, each
character typed, including control characters, is a trigger and is returned individually as
the measure. Figure 4 is the flow chart of an example which uses event mode for
keyboard device. In this example, user can type any string and then press return key as
trigger of this event. Application gets this event from event queue and then gets its
measure. This string is included in this measure. User can use the string of the measure to
do what they want to so. Then user checks the measure to decide whether go on the event
loop or quit.

Figure 5 1s a flow chart of the basic usage of event mode for locator device. When

using locator (mouse) as input device, press or release of a mouse button is the trigger of

¥

Set Input Device: LOCATOR
Set Input Mode: EVENT

B
-

[

Get A LOCATOR event from
:  event queune

Y

Event ;

Loop Get the measure of this event I
Get the position of cursor and use it
to do some specific jobs :

Y

Is the cursor position in quit area or I

No

is the current instruction terminate?

I
Yes

l

Figure 5 Basic usage of LOCATOR EVENT mode.
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locator device. For exﬁmplc, press or release left button of the mouse is an event trigger.
An application can get the measure (pointer to locatorMeasure) of a mouse event using a
function call. An example is the selection of an area displayed on the display device. The
position field of the measure is used to determine which area of the screen the user
intended to pick.

In figure 5, the event mode is used for locator (mouse) input device. The application
program gets an event from event queue and then gets the measure (or some important
information) of this event. Using some data such as cursor position of the measure, the
application program can finish some works which are related to the position on the screen
such as selection of an object. And the process can repeat in an event queue to process
events until the application exits or cursor position selects the area named quit [1].

2.4 Event handling in MS Windows 3.1 SDK
2.4.1 Messages

Windows programming is a type of object-oriented programming. Windows are
rectangular areas on the screen. A window receives user input from the keyboard or
mouse and displays graphical output on its surface. It receives this user input in the form
of “messages” to the window. A window also uses messages to communicate with other
windows [20] [21]. Messages are the input to an application. They represent events that
the application may need to respond to. A message is a structure that contains a message
identifier and message parameters. The content of the parameters varies with the message
type [22]. Messages are queued in a message queue. A message queue is similar to an

event queue.
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2.4.2 Window procedure

A window procedure actually is a subprogram in window program. Usually it is
called “WndProc” [20]. In window programming, the real action occurs in the window
procedure. Based on the message received, the window procedure determines what the
window displays in the client area and how the window responds to user input.

2.4.3 Message queue

Windows 3.1 generates an input message for each input event, such as when the
user moves the mouse or presses a key. Windows 3.1 collects input messages in a
systemwide message queue and then places the messages in an application message
queue. These messages are held in an application’s message queue until the application
has processed all other messages. Windows 3.1 places messages that belong to a specific
application in that application's message queue. The application then reads the messages
by using the GetMessage function and dispatches them to the appropriate window
procedure by using the DispatchMessage function. A window procedure processes
messages to the window. Very often these messages inform a window of user input from
the keyboard or mouse.

2.4.4 Detailed description of message queue

When a window has been displayed, Windows 3.1 makes itself ready to read
keyboard and mouse input from the user. Windows 3.1 maintains a message queue for
each windows program currently running under it. When an input event occurs, Windows

3.1 translates the event into a message that it places in the program’s message queue. A

14



program retrieves these messages from the message queue by executing the following

message loop:

While (GetMessage (&msg, NULL, 0, 0))

{
TranslateMessage (&msg);
DispatchMessage (&msg);
}

return msg.wParam;

The GetMessage call that begins the message loop retrieves a message from the
message queue. This call passes to Windows 3.1 a pointer to the MSG structure called
msg. Windows 3.1 fills in the fields of the message structure with the next message from
the message queue. If the message field of the message retrieved from the message queue
is anything except WM_QUIT, then GetMessage returns a nonzero value. A WM_QUIT
message causes the program to fall out of the message loop. The TranslateMessage call
passes the msg structure back to Windows 3.1 for some keyboard translation. The
DispatchMessage call passes the msg structure back to Windows 3.1 again. Windows 3.1
then sends the message to the appropriate window procedure for processing. After that
window procedure processes the message, it returns to Windows 3.1, and the message

loop continues with the next GetMessage call.

15
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Figure 6 gives the relationship between message queue and a window procedure.

...........................................

Draw Line

Delete I_..ine

Get Point.

Give Prompt

(N

Events Proper Actions

Figure 6 The relationship between message queue and
window procedure in Windows 3.1.

In windows programming, pressing a keyboard key or releasing a keyboard key and
pushing a mouse key or releasing a mouse key all are messages (or events). Windows 3.1
gets these messages and dispatches them to appropriate window procedure to perform the
appropriate task.

2.5 GKS graphics package

2.5.1 A brief description of GKS

16



Graphics Kernel System (GKS) is an international standard for graphics
programming [2]. It consists of a set of 209 graphics functions arranged into a structure
with three levels of input and three levels of output [3]. A GKS implementation can
conform to any input level and any output level, and the combination of functions defines
a valid level of GKS. These functions include some functions which are used for
graphical display and interaction. GKS standard supports language independence. It is
defined in each computer language by means of a language binding.

2.5.2 Event handling in GKS

(1) Generating events

Graphical input involves a human action which uses an input device that is bound to
a computer. The actions involved in using the input device are translated by the graphical
system into meaningful events depending on the class of the input device used. Figure 7

describes these ideas.

Human action:
Press a key, click mouse button, ...
Human action on Physical Input Device:
Physical Input Device Keyboard, mouse, ...

Logical Input Device:

] Locator, stroke. valuator, string, ...

I Interpreted By Logical
Input Device of Certain Class
Generate Events:
[ Locator event, stroke event, ...

Generates An Event In
The Form Of A Measure
Of That Class

Figure 7 Generating events
(adopted from [19]).
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(2) Input classes

GKS includes six input classes: locator input, stroke input, valuator input, string
input, choice input, and concluding remark [2] [3]. Using the input classes, operator
actions on physical devices can be transferred to meaningful events to the graphics
system. The data type generated by an event of an input class constructs the measure of
that input class.

e Locator input:

The user selects a point on the screen by positioning the cursor and pressing a
mouse button. A mouse button action is an event. Based on this event, the measure of a
locator is generated.

¢ Stroke input:

Like a locator class, except that a sequence of points is returned rather than a single
point.

¢ Valuator input:

The user selects one value from a given range. It is usually used to deal with scroll
bars.

e String input:

In string input class, the input is a character string. The keyboard is the most
common physical device used to input the string.

¢ Choice input:

In choice input class, the input is a positive integer representing a selection from

alternatives. This is usually used as the basis of a menu selection tool.

18
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e Pick input:

The user selects an output primitive on the screen by pointing at the primitive with
the cursor and pushing a mouse button.

(3) Input mode

Three input modes are used in GKS: request mode, sample mode, and event mode.

¢ Request mode:

The system suspends until the operator explicitly requests the input event by taking
the appropriate action. The request input mode is strictly sequential. This can be
described by the process:

RequestInput-->trigger-->measure-->
RequestInput-->trigger-->measure ...

e Sample mode:

P P LT TS OUSRPPE PpR Y Or - - 7 ¥ & 4

The input device is sampled and the current value is returned without requiring
operation trigger. Sample mode is similar to the request mode in the sense that it is
sequential. The process can be described as follows:

Sample[nput-->mea.;ure-->samplelnput-->measure

¢ Event mode:

The event mode of an input device allows a set of events to be simultaneously
generated by a single trigger action. For example, pressing a button of a mouse could be
interpreted as giving rise to a locator measure, a pick measure and a choice measure at the

same time. Figure 8 illustrates this process.

19



event

queue
h1 J head
h2 Locator
' (e1)
: Pick
€2)
[el Choice
= (e3)
e3

Figure 8 An operator action generates a set of simultaneous events
(el,e2, e3). These are written to the event queue, and have
the same simultaneity class (adopted from [19]).

2.6 PHIGS graphics package
2.6.1 A brief description of PHIGS

PHIGS (The Programmer’s Hierarchical Interactive Graphics System) is a standard
approved by the International Standard Organization (ISO). It can be used in many
different computers using different operating systems and window systems. It provides
2D and 3D graphics and graphics-oriented input model [4] [5].
2.6.2 Event handling in PHIGS

(1) Input device classes

20
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In PHIGS, there are six different classes for logical devices: choice, locator, string,
stroke, valuator and pick. Using these logical devices, user can represent different types
of devices. The meaning of each device class is similar to what we described in GKS.

(2) Input model and PET

In PHIGS, an abstraction of a physical input device forms the input model. The
input device properties of all classes are determined by this model. The measure and
trigger processes are the basis of this model.

The prompt and echo type, PET, determine what the user will see from the input
device [4].

(3) Operating modes of input devices

In PHIGS input model, there are three operating modes which determine how to get
input from the device. They are request mode, sample mode, and event mode. The
meaning of each mode is similar to what we described in GKS.

¢ Request mode:

Figure 9 gives the flow diagram of a device in request mode.

REQUEST<input class>

initiates return measure

STATUS=0K

measure process

user

input

STATUS=
NONE

Figure 9 Request mode input (adopted from [4]).
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In figure 9, the measure process is initiated as request mode. For each user input, the
measure process gives an echo to prompt the user what he/she has input or what he/she
will input. Based on the echo that the user got from the measure process, user gives either
a trigger or a break signal. If user gives a trigger to respond to the echo prompted by
measure process, the measure process will return the measure and set the system
STATUS to OK immediately. Otherwise, the measure process will set the system
STATUS to NONE to respond.to the break signal given by user. Thus, in request mode,
the measure process will return the measure as soon as it receives user trigger.

e Sample mode:

Figure 10 gives the flow diagram of a device in sample mode.

Set MODE to SAMPLE Y

returns
current measure

measure process

initiates

user

input DOser I

Figure 10 Sample mode input
(adopted from [19]).

In sample mode, measure process also gives the echo to user to prompt for input.
The difference between request mode and sample modelis that request mode needs user
trigger to return measure and sample mode is independent of user trigger i.e. it will get
measure in certain time interval. In sample mode, measure process returns current

measure within some time interval.
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¢ Event mode:
Figure 11 gives the flow diagram of a device in event mode.

Get <input class> AWAIT EVENT

| |

returns current input class | input data I 2
-——r L~
event belonging oldest event

to <input class> current event report

= newest event

SET MODE to EVENT

= measure process I

initiates

echo

‘trigger event queue
user

input

user

Figure 11 Event input mode (adopted from [19]).

In event mode, user needs to respond to the echo and gives a trigger to produce an
event. Instead of returning the event measure at once, the measure process puts this event
into an event queue. Then a function call GetInputClass will get events from event queue.
Based on the input class and input data, a current event report will be returned as the
measure of the current event. The whole process is described in figure 11.

2.7 Event handling in X-Window system
2.7.1 Events
In X-window, both user input and interaction with other programs are events. Like

any other mouse-driven window system, an X client can respond to the different events.
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Events, as they occur, are placed on a queue and are processed by clients. Unlike

traditional programs, the X-window has functions for receiving events, and then the

program branches and performs the appropriate response based on the event’s type [7].

2.7.2 Event queue

X-window puts events on an event queue in the order they occur, so that a program

can read them and take actions accordingly. X-windows follows client-server model.

Application programs are called clients. Figure 12 shows the server queue and client

Client 2 I

queues.
Client 1 I
events A
Application
Server
Quene

Application

¢

NETWORK

Figure 12 The server’s event queue and client’s event queue

(adopted from [7]).

The server has an event queue which includes all events and dispatches events to

the Xlib queue in each client. The server transfers the events periodically from its queue

24

Rl s Y



to the client Xlib queues over the network. The client has an event-receiving loop to
process the events in its event queue. The client can remove each event from its client
queue at any time and process it according to its type. Peeking the queue, removing one
event and putting it back, or clearing all the events from the queue are also done by the
client.
2.7.3 Event loop

Every application program has an event loop to receive and process events. Usually
this loop is an infinite while loop. An event-getting routine is in the beginning of this
loop and a switch statement follows it to branch according to the event type. Based on the
type of event, the client performs the desirable action in each switch case.
2.8 Ada 95 language
2.8.1 General Description of Ada 95

Ada 95, the new version of Ada, has been officially approved as an ISO standard.
Ada 95 builds on the excellent Ada 83 foundation of data abstraction and modularity,
enhancing it to support type extension as part of inheritance, classwide programming for
polymorphism, and a hierarchical library [12] [13] [15]. All types in Ada 83 are static and
thus Ada 83 is not classified as a truly Object Oriented language but an Object Based
language [17]. However, Ada 95 includes the essential functionality associated with OOP
such as polymorphism and type extension [12]. Moreover, Ada 95 has many optional
functions to provide additional specialized facilities for six distinct application areas.
These areas are Systems Programming, Real-Time Systems, Distributed Systems,

Information Systems, Numerics, and Safety and Security [12].
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2.8.2 Some important features useful to GNA95GP graphics package

(1) Packages and private types

Packages are the specification of groups which are logically related. It can be used
to specify groups of related entities including subprograms that can be called from outside
the package, while the inner workings remain concealed and protected from outside users.
A package consists of two parts: the specification which gives the interface to the outside
world, and the body which gives the hidden details [14] [15].

In order to separate the characteristics used directly by outside program units from
other characteristics used within this package, a private type can be declared in a package.

(2) Type extension

It is useful to introduce a new type which is similar in most respects to an existing
type but which is a distinct type. Ada 95 supports this two ways.

(a) Derived type:

The primitive operations are inherited by the derived type. They could be replaced
and further primitive operations could be added if the derivation is in a package
specification.

(b) Tagged type:

Tagged type is a more flexible form of derivation where it is possible to add
additional components to a record type as well as additional operations. This gives rise to
a possible tree of types where each type contains the components of its parent plus other
components as well.

(3) Interfacing with other languages
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Ada 95 can communicate with the other languages using binding technology [23]
[24]. The ability of interfacing to other languages is a very important aspect in Ada 95.
Using parameters and function binding in Ada 95, a subprogram written in another
language can be called from Ada [25]. Since many bindings and other external systems
are written in C, one of the more important objectives of Ada 95 is to ease the job of
having Ada code work with such software [15]. The C interface package in Ada 95,
Interfaces.c, supports importing C programs into Ada, and exporting Ada subprograms to
C. Since system which supported procedures in Windows 3.1 are written in C, the C
interface package is helpful to develop graphics applications in Ada 95 to run under

Windows 3.1 [14].
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Chapter Three

Implementation Issues of Event Handling in GNA95GP

3.1 Software Architecture
3.1.1 Free software for GNA95GP

The software used for developing event handling package of GNA9SGP are all free
software according to the definition of the free software foundation. They are DIGPP,
GNAT, RSXWDK.

(1) DJGPP:

DJGPP is a free environment for developing 32-bits protected mode software in
C/C++ under MS-DOS [26]. The newest version of DJGPP is 2.01 [27]. GNA95GP used
version 1.12 for Windows 3.1 environment. A new version of GNA95GP is being
developed using DJGPP to run under Windows 95 [11].

(2) GNAT:

GNAT is the GNU Ada 95 Translator which works with gcc to compile Ada
source[28]. The newest version of GNAT for DOS environment is 3.05 [29]. Based on
DJGPP, GNAT compiles an Ada program using gcc and links using gnatbl to make DOS
execution file. But when a Windows 3.1 execution file is made using RSXWDK, a new
Ada library needs to be built using “ar” command to be rebuilt to avoid link errors.

(3) RSXWDK:
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RSXWDK is used to build 32-bit Windows applications with GNU-C/C++ for MS-
Windows 3.1 [30]. Now a new version RSXNTDJ is available for Windows 95 and
Windows NT [30].

Figure 13 is the software architecture for event handling in GNA95GP. It shows
how GNA9SGP is related to the application programs. Especially, it shows how the C

binding is used.

LGNA9SGP

" Event
Handling

¥Free
Software

Figure 13 Software architecture for event handling.

3.1.2 The usage of these free software

In order to use GNA9SGP correctly, the user need:
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(1) The free software packages DJGPP, GNAT, RSXWDK, and GNA95GP can be
obtained from INTERNET. The WWW sites for these software are:

DIGPP. http://www.delorie.com/djgpp/.

GNAT: http://www.gnat.com/.

RSXWDK: ftp://ftp.uni-bielefeld.de/pub/systems/msdos/misc/.

GNAOSS5GP: http://www.cs.okstate.edu/gna95gp/. In this site, there are some help
files to guide users to install and to use these software.

(2) Installation and environment setting for GNASSGP

The “README” files for DIGPP, GNAT, RSXWDK, and GNA95GP contain
installation instruction. Following are the steps to setup environment for GNA95GP.
Please refer to [10] for more information.

(3) Make an execution file of this GNA95SGP

* Compile command:

gee -c applications.ada

This command gets the object files.
* Link command:

gee -win -0 exec-file-name.w32 object files GNA9SGP library GNAT ada

library
This command gets the w32 file.

* Get execution file:

rsxwbind exec-file-name.w32
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After this command, the execution file, exec-file-name, is produced. The user can
execute this file under Windows 3.1.
3.2 Design considerations for event handling package
3.2.1 Interface with other packages of GNA9SGP

GNA95GP is a graphics package. It includes drawing package, event handling
package, and storage package. Each package is parallel with other packages in structure to
make them independ of each other and make each package portable. Because GNA95GP
supports these three packages under windows environment, the three packages must be
coordinated in the same “WinMain”. And some objects, such as Windows 3.1 class and
some windows handlers should be shared by these three packages i.e. using some global
valuables. Even though the three packages of GNA9SGP are parallel in structure, they are

dependent on each other. Figure 14 is the architecture of GNA95GP:

onasscr |

l Some Global Windows Handlers I

Y.

e %

Figure 14 The architecture of GNA95GP
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Figure 15 WinMain proeram and WndProc function.
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3.2.2 The design style of event handling package

In order to give the convenience to the user who is familiar with some graphics
packages, the event handling package offers the functions in the style of standard graphics
packages. SRGP is a graphics package which is accepted as a tool for graphics courses by
many universities [1] [6]. Event handling package follows the style of SRGP.
3.3 Implementation of event handling
3.3.1 WinMain program and WndProc function

In 3.2.1, we mentioned that a “WinMain” function will be used to coordinate the
three packages Drawing package, Event handling package, and Storage package of
GNA9S5GP. “WinMain” function and “WndProc” function implementation are given in
figure 15. In this program, a function “void UserMain(void)” is declared as the main
function. That means that all users who use GNA95GP must have their main procedure
name “UserMain”.
3.3.2 Binding between C and Ada 95

Event handling package consists of two parts, C codes and Ada codes. Using
RSXWDK, C codes can get the event properties and develop event handling functions for
Windows 3.1 program. Using GNAT, Ada language can bind with C language such that
event handling package can be developed in Ada language [23] [24] [25]. The important
and difficult process is how to bind and where to bind to make sure that the
communication is effective and to make sure that every event is received. This package

follows the standard graphics style for event handling. Figure 16 is an example of real

33

o A



source code for binding C language with Ada language in event handling. This example is

a typical usage of event handling in source codes.

’J" e e ok e ool o o e *t*#!*}

: - getcoordmanonx e

prasma lmport (C Win_getDaluxeLocatorx
o Win: GetDcluxtLocawr_X" .

'zi'mpon (C, win _getDeluxelocath
. o :  “Win_GetDeluxeLocatorY");
vy : funr:uon Gna‘?ﬁgpﬂgetbeluxeLacaer return intcger is

tcmp=Gna95gp_,get !ocator Y :iDFPB?I'
_measure posmon y: | begin
- Y:=win __getDcluxeLocatorY
remrn temp. i retan Y,
i e e.nd Gna95gp._getDeiuxeLocatorY

Figure 16 Binding between C and Ada 95.

This piece of code, shown in figure 16, highlights the key point for binding between
C and Ada 95 languages in GNA95GP. The C code calls Windows 3.1 functions
(Windows SDK) supported by RSXWDK and gives the graphical features for GNA9SGP.
Then Ada 95 code uses the feature of binding Ada with other languages (i.e. using
pragma import function of Ada 95) to get these windows information to develop Ada 95

graphical package. From figure 16, we know that the names of functions to be converted
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from C language to Ada 95 language are not necessarily the same, but the first function
name in pragma import must match exactly with the function name in C code.
3.3.3 Functions supported in the event handling package
(1) Functions in event handling of GNA95GP to set parameters
Figure 17 shows the functions for setting parameters, creating a window and getting

an CVCI]I

—-—

I S B B G B i

E.51::rc>¢;:e.dun: Gn395 gp s::thyboardMeasure ( str Strmg ),

Figure 17 Creating a window, setting parameters, and getting events.

(2) Functions in event handling of GNA95GP to get mouse measure in event mode
Figure 18 shows the functions supported by event handling package for getting

mouse measure in event mode.

'.j:Gét_mouse.meaSute-in event mode L =

functmnCmaQS __get[.mator remm Iocator measurc Ptr

.8 8 e B b e e @

function GnaQSgp_,gezDeluxf:Locator retum dcluxc Ioca't'd'r' rhaasura Ptr

Figure 18 Functions to get mouse measure in event mode.
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(3) Functions in event handling of GNA95GP to get keyboard measure in event
mode

Figure 19 shows the functions supported by event handling package for getting

keyboard measure in event mode.

Figure 19 Functions to get keyboard measure in event mode.

(4) Functions in event handling of GNA95GP to get mouse measure in sample mode
Figure 20 shows the functions supported by event handling package for getting

mouse measure in sample mode.

Getmouse'_easummsamplemode . =

"functmn_ Gna%gp;sampieﬁeluxeLocatorX.rctum mtcger,

e e e e ey

:--3:-5:functwﬁ Gan95gp sampchast‘ran rctum mtcger, o
e function Gan?Sgp__sampleLucator return locator. measurc__Ptr‘

o 'functmn Gan95gp_sampleDeiuxeLocator return deluxe locator_measure_Ptr;

. . .:.;

Figure 20 Functions to get mouse measure in sample mode.
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(5) Functions in event handling of GNA9SGP to get keyboard measure in sample

mode

Figure 21 shows the functions supported by event handling package for getting

keyboard measure in sample mode.

- | ybéﬁrd_:méésdré .i"n samlale_modé-é.i-.:?'55 -

ure GnaQSgp ' :'ampleKeyhcard ( buf_fer Smng ), .

..Key ard retum deluxe keybaard_measum Ptr

Figure 21 Functions to get keyboard measure in sample mode.

(6) Functions in event handling of GNA95GP to handle I/O
In order to make GNA95GP work effectively, an /O package is developed to

handle input and output in windows environment. Figure 22 lists these functions.

i -':procadure Gna?Sgp,_mrm_m smng':("str Smng, num: mtrgcr ).
.- ::pmcedtue Gna%g;}_,_ﬂo tn..mnng( st String, num: ﬂoat)

ea_d_ ams Sn'mg ) remrn mwger' L
read {hRﬁIe_ mtcger su“ Suing. num: integer )taeun'n imega.

Ceere e e 4 8 e

_-;'[pmcem;menasisgp_fclo _;(hﬁia mteger x

ASENALCAR AASATARS of & s o e et B

Figure 22 1/O functions of GNA9SGP under Windows environment.

3.3.4 Declaration of data types, structures and parameters list

(1) Declaration of data types and structures
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Figure 23 shows the type declarations specific to event handling in GNA95GP.

e DECLARA‘I‘ION FOR DATA TYPE AND STRUCTURE —
. ¢ OF EVENT HANDLING o

subtype XCoord is mteger ran gf: O 1024
subtype YCoord is mteger range O 800

type iocalor_mcasurc 18
: I'CCOI’d : ':
posmon pomt : o
_ button_chord: buttonChond ( 1 3)
button__of_last_.tmnsmon mtegcr'
- end record; L S
type Gna95gp_mnestmnpis -
rccord e e
seconds mtcgcr _
- ncks: mteger, i S
e,ndrecord e
type deluxe_locator tneasure 1s
record
positon: point;
_button_chord: buttnnChord( 3)
- button_of last_transition: integer;
modifier_chord: buttonChord (1 ..3);
timestamp; GnaQSgp_Umestarnp,
end record;
type mputDcwcc is (NO DEVICE LOCATOR, KEYBOARD )
type inputMode is ( INACTIVE, SAMPLE, EVENT ); :
type butmnStatus is ( UP DOWN },

----- RIGHT BU'ITON_MASK)
type kayboardMode is (EDIT, RAW )
type locator_measure_ Ptr is access locator_measure;
type deluxe_locator._measure_Ptr is access deluxe_locator_measure;
type deluxe_keyboard measure_Ptr is access deluxe_keyboard_measure;

Figure 23 Declaration of data types and structures.
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(2) Parameters list

Parameters list specific to event handling in GNA95GP is described in table 1.

Table 1 Parameters list for event handling in GNA9SGP

Parameters Name

Meaning

NO_DEVICE No input device is set.

LOCATOR Input device is set to LOCATOR.
KEYBOARD Input device 1s set to KEYBOARD.
INACTIVE | Set no input mode.

SAMPLE Input mode is set to SAMPLE mode.
EVENT Input mode is set to EVENT mode.
UP Button status is UP.

DOWN Button status is DOWN.

LEFT_BUTTON_MASK

Left button of mouse is set.

MIDDLE_BUTTON_MASK

Middle button of mouse is set.

RIGHT_BUTTON_MASK

Right button of mouse is set.

AL ENAACAE AN PR P & s =02

EDIT

Keyboard mode is set to EDIT mode.

RAW

Keyboard mode is set to RAW mode.

3.3.5 Using event handling

Event handling package supports two input devices, namely LOCATOR (mouse)

and KEYBOARD. Both devices are supported with SAMPLE mode and EVENT mode.

3.3.5.1 SAMPLE MODE

* Activating a device and setting the mode

The following function is used to activate or deactivate a device, taking a device

and a mode as parameters:
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 INACTIVE/SAMPLE/EVENT: inputMode)”':'
'I’hus to set the locator to samplc rnode, the following procedure call can be used:

 Gna%gp_setlnputMode (LOCATOR, SAMPLE),

Initially LOCATOR and KEYBOARD are inactive. Also setting one input device
does not affect another input device.

* The locator’s measure

The data type of locator_measure is shown in figure 23. After activating the locator
in SAMPLE mode using Gna95gp_setlnputMode function, users can get the current
measure calling the function Gna95gp_sampleLocator. Based on the measure received,
users can make use of the coordinates (x, y) or mouse button information to complete
actions such as drawing a line.

Sample mode can be used for LOCATOR and KEYBOARD devices. Usually
keyboard device is operated i event mode.
3.3.5.2 EVENT MODE

* Get an event

Similar to sample mode, user can activate or deactivate a device in event mode.
After functuion Gna95gp_setlnputMode has activated a device (LOCATOR or

KEYBOARD), the program can inspect the event queue by entering the wait state using:

funcuonGnaQSgp altEvem {max__waxt nmc mteger) remrn mputDevme, i
This function returns immediately if the event queue is not empty; otherwise, the

parameter specifies the maximum amount of time (measured in 1/60 seconds) the

function should wait for an event to fill the queue. A negative max_wait_time such as -1
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will make this function wait indefinitely. And a value of zero makes it return immediately
regardless of the status of the queue. The return value of this function is LOCATOR or
KEYBOARD or NO_DEVICE depending on the head event in event queue.

* The keyboard device

The keyboard device has two processing modes, EDIT mode and RAW mode.
Different processing modes have different event triggers for keyboard device. EDIT mode
1s used when the application receives strings from the user, who types and edits the string
and then presses the return key to trigger the event. When the keyboard interactions must
be monitored closely, RAW mode is used. In RAW mode, every key press is an event
trigger. Using EDIT mode, the user can type entire strings, correcting them with the
backspace key as necessary, and then use the Return (or Enter) key as trigger. This mode
just accepts “backspace” and “return” keys and ignores other control keys. The measure is
the string as 1t appears at the time of the trigger. In RAW mode, on the other hand, each
character typed, including control characters, is a trigger and is returned individually as
the measure. The application uses the following procedure to set the processing mode:

procedure Gi_liaQSgp;_se'tKeyboardProt:ezss'ingMode (ED_I'I‘fRAW:;.-keybOardede);

When function Gna95gp_waitEvent returns the device code KEYBOARD, the
application obtains the measure associated with the event by calling the procedure:

procedure Gna95gp._getKeyboard (buffer: String);

When the keyboard device is active in RAW mode, its measure is always exactly

one character in length. In this case, the first character of the measure string is the RAW

measure.
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* The locator device

Pressing or releasing of a mouse button is the trigger of locator device. When the
function Gna95gp_waitEvent returns the device code LOCATOR, the application
obtains the measure associated with the event by calling:

An application can get the measure (pointer to locatorMeasure) of a mouse event.
Typically, the position field of the measure is used to determine in which area of the
screen the user designated the point. For example, if the locator cursor is within a
rectangular region where a menu button is displayed, the event should be thought of as a
request for some action. If the locator cursor is in the main drawing area, the point might
be inside a previously drawn object to indicate it should be selected, or in an empty
region to indicate where a new object should be placed.

An event can be pressing a button or releasing a button. And events can come from
different actions of different mouse buttons. A mouse button can be set to trigger a
locator event by calling the procedure:

proccdurc Gna95gp setLocatorButtonMask (mask: buttonMask);

Button mask can be LEFT_BUTTON_MASK, or MIDDLE_BUTTON_MASK, or
RIGHT_BUTTON_MASK. The default locator mask is LEFT_BUTTON_MASK.

3.4 Create a window
A function to create a window for GNA95GP drawing objects and processing

events is supported by event handling package. This function is:

pmceadure Gna95gp Creathﬂow (namc Strmg, width: integer;
. i helgthl integer);
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This procedure is to create a window. The name of this window and its dimensions
given as parameters.
3.5 Name of event handling package

The package name “‘devices” refers to event handling package. Thus in UserMain
program, the statement “with devices; use devices;” makes event handling package
available.
3.6 1/O package for input and output
3.6.1 Usage of I/O package

Since GNA95GP supports graphical functions under windows environment, an /O
package is needed to handle input and output in windows environment.

Windows 3.1 input and output are different from DOS. Usually, the method for
Windows 3.1 program output places all the results into a string, and then puts the string

on the windows screen. A description of I/O package is given below in table 2.
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Table 2 /O package in GNA9SGP

Function/procedure name

Behavior

procedure Gna95gp_num_to_string ( str:

String; num: integer );

Puts an integer number into a string.

procedure Gna95gp_flo_to_string ( str:

String; num: float );

Puts a floating point number into a string.

procedure Gna95gp_char ( x: integer;

y: integer; text: String; size: integer);

Outputs a string to screen. The integer variables x,y are
the coordinates to position this string. The point (0,0)
is the upper left corner of the base window. The size
variable is the length of this string. If this string just

has a character, the size is 1.

procedure Gna95gp_textCoord ( x: integer;

y: integer; text: String);

Prints a string starting at the position (X,y).

function Gna95gp_fopen_read ( fname:

String ) return integer;

Opens a file to read. The string “fname” refers to the
name of the input file. The integer value returned is the
file handler for this file.

function Gna95gp_file_read (hRfile:
integer; str: String; num: integer ) return

integer;

This function reads a string whose length is an integer,
“num” , from an opened file whose file handler is

“hRfile” and returns an integer value. When the return
value is greater than zero, that means the read function

worked correctly. Otherwise, errors occurred.

function Gna95gp_fopen_write ( fname:

String ) return integer,

Opens a file to write. The string “fname” refers to the
name of the output file. The integer value returned is

the file handler for this opened file.

function Gna95gp_file_write (hWfile:
integer; str: String; num: integer ) return

integer;

This function writes a string whose length is an
integer, “num”, from an opened file whose file handler
is “hWifile” and returns a integer value. When the
value returned is greater than zero, that means the write

function worked correctly. Otherwise, errors occurred.

procedure Gna95gp_fclose ( hfile: String),

Closes the file whose file handler is “hfile”.
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3.6.2 Name of I/O package

The package name “io” refers to I/O package. Thus in user’s UserMain program,
“with io; use io;” makes I/O package visible.
3.7 Examples of event handling usage

Two example programs are used to demonstrate the usage of event handling
package. The first program uses the functions of event handling package to handle
keyboard RAW mode, locator inactive mode, locator sample mode, locator event mode,
button mask, button chord, et. al. Appendix I gives the source code of this program. The
second program uses the event handling package to get locator measure, and the
coordinates of locator point, and to draw lines using these points. Appendix II gives the
source code of this program. Appendix I gives the complete source code listing for this

event handling package.
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Chapter Four

Summary

GNASS5GP focuses on the development of tools used in undergraduate computer
course. It is a free software which is modeled after graphics packages SRGP and PHIGS
to provide a high-level programming interface for students to write graphics applications
using Ada 95 language. It is designed to support dynamic and interactive Ada 95 graphics
applications which run under Windows 3.1 in IBM PCs.

Event handling package of GNA95GP developed and implemented event handling
feature to Ada 95 2D graphics package. It provides users an easy way to write interactive
programs using the Ada 95 language. In order to be convenient for those users who are
familiar with a graphics package to learn this package, this event handling package has
been developed in the standard graphics package style. This event handling package will
be helpful for developing graphics applications in Ada 95 programming language. More

information is available at the WWW site http://www.cs.okstate.edu/gna95gp/.
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Appendix I Example One of Event Handling Usage

-- This program places the keyboard in RAW EVENT mode -

-- You use the keyboard to control the locator's mode: -

- 1 -- inactive --
- s -- sample =
= e -- event -

-- You can control button mask in this way: -
-- 1 -- toggles the status of the LEFT button in the button mask -
-- 2 -- toggles the status of the MIDDLE button in the button mask --
- 3 -- toggles the status of the RIGHT button in the button mask --

-- You quit by typing: --

-- Including Gna95gp packages --

Wig ifgt;

with objtype;

with Output:

with attribute;

with attrtype; _ )

with devices; -- this package hnadling events
use devices;

use Output;

use objtype;

use init; _ )

with demo; -- a subfunction of this ecample program
use demo;

pragma suppress(All_Checks);

-- Main Procedure s

procedure UserMain is

s: Strin El..80 .
keym:deluxe_keyboard_measure_Ptr;
begin

nat95gp_init; )
na95gp_CreatWindow("ADA WINDOWS",640,480); -- create a window

Gna95gp_setinputMode(LOCATOR INACI'I’VE); -- inactive locator

Ena95 _ﬁeém utMode(KEYBOARD,EVENT); - set keyboard as event mode

mode:= x
Gna95gp_setKeyboardProcessingMode(k_mode); -- set keyboard as RAW mode

attribute.gna95gp_setcolor(4);
DisplayLocatorMeasure;
attr ute.gna9Sgp_sctcofor(6);

loop --loop to get events --

if(mode=SAMPLE) then
timeout:=20; -- time used for sample mode --
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:::tiiglcout:z-l; -- time <0 means event mode --
device:=Gna%5gp_waitEvent(timeout);
case device is

when NO_DEVICE =>

measure:=Gna95gp_sampleDeluxeLocator;
DisplayLocatorMeasure;

when LOCATOR =>

mpasurc::Gna9lan _getDeluxeLocator;
DisplayLocatorMeasure;

when KEYBOARD =>

Gna95gp_getKeyboard(s);
keym:=Gna95gp_getDeluxeKeyboard;

if(keym.buffer(1)='k') then

-- get an event

-- when sample mode

-- whne locator mode

-- when keyboard mode
-- get keyboard input

Gna%5gp_textCoord(250,250,"Show Deluxe Keyboard");

end if;
if(s(1)='1") then

locatorButtonMask:=LEFT_BUTTON_MASK;

if(l:(? then
l:=1;
else

1:=0;

end if:

Gna95gp_setLocatorButtonMask(locatorButtonMask); -- set left button mask

DisplayLocatorMeasure;
end if;

if(s(1)="2") then

-- display results

locatorButtonMask:=MIDDLE_BUTTON_MASK;

if(m=0) then

Gna95gp_setLocatorButtonMask(locatorButtonMask); -- middle button mask

DisplayLocatorMeasure;
end if;

if(s(1)="3") then
locatorButtonMask:=RIGHT BUTTON_MASK;

if(r=0) then
r=1;

-- display results

GnaQSg&seﬂ.,ocalorButtonMask(locatorButtonMask); -- set right button mask
y

Displa
end if;

catorMeasure;
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) e utMode(LOCATOR INACTIVE):
na e e

mode gﬁq TFVE

_;iglayLocatorMcasure

Cl'l 1

if(s( a%_ s') then
gg setInputMode(LOCATOR SAMPLE);
mode

glayLocatorMeasurc
end i
1f&s(l ='e') then
setINglputIVIodc(LOCATOR LEVENT);
mo e
_?]&}'LOCMOI’MC&SUI’B

end i
1f((js(1 ='q) thcn

5gp_end

Cﬂl

end case;
end loop;

end UserMain;

pragma export (C,UserMain,"UserMain");

-- set locator inactive

-- display results

-- set locator sample mode

-- display results

-- set locator event mode

-- display results

-- quit program

S N

— The ads file of function demo

with devices;
use devices;

-- Declare data structure and give initialize --

package demo is
pragma suppress(All_Checks);

device:inputDevice;
mode:inputMode:=INACTIVE;
k_mode:keyboardMode;

measure: de uxe_ locator measure_Ptr;
timeout:integer;

L:integer:=1;

m:integer: =0;

r:integer:=0;

locatorButtonMask: buttonMask :=LEFT_BUTTON_MASK;

procedure DisplayLocatorMeasure;

end demo;
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-~ Subfunction Demo.adb of Example One

with devices;
use devices:

package body demo is
pragma suppress(All_Checks);

procedure DisplayLocatorMeasure is
x:integer;
y:integer;
s1:String(1..3);
s2:String(1..3

begin
if(mode=INACTIVE) then

k]

Gna95gp_textCoord(10,20,"LOCATOR MODE: INACTIVE ");

end if;
if(mode=SAMPLE) then

Gna95gp_textCoord(10,20,"LOCATOR MODE: SAMPLE ");

end if;

ifi modc=EVEN’IC‘)
na95gp_text
end if;

if(mode=INACTIVE) then
Gna95gp_textCoord(10,35,"
Gna95gp_textCoord(10,50,"
Gna95gp_textCoord(10,65,"
Gna95gp_textCoord(10,80,"
(gnzfiQSgp_tcxtCoord 10,95,"
end if;

then
oord(10,20,"LOCATOR MODE: EVENT "),

Gna95gp_textCoord(10,305," INSTRUCTIONS");

Gna95gp_textCoord(10,320,"

Gna95gp_textCoord(10,335,"Press 'i' to set INACTIVE mode.");
Gna95gp_textCoord(10,350,"Press 'e' to set EVENT mode.")i
Gna95gp_textCoord(10,365,"Press 's' to set SAMPLE mode.");
Gna95gp_textCoord(10,380,"Press '1' to set LEFT button mask.");
Gna95gp_textCoord(10,395,"Press 2' to set MIDDLE button mask.");
Gna95gp_textCoord(10,410,"Press '3' to set RIGHT button mask.");
Gna95gp_textCoord(10,425,"Press 'q' to quit.");

if(mode=SAMPLE or mode=EVENT) then

Gna95%g_tcxtCoord(10,35,"Bunon mask: ");
en

if(l=1)

]Gna95gp_textC00rd(96,35," LEFT
else

Gna95gp_textCoord(96,35," --------
end if;,
if(m=1) then

na95gp_textCoord(145,35," MIDDLE

else

Gna95gp_textCoord(145,35,"  ~----mnn-mnn-

end if;
if(r=1) then

na95gp_textCoord(220,35," RIGHT

else
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Gna95gp_textCoord(220,35," ---------- ");
end if;

Gna95gp_textCoord(10,50,"Position: ");
X:=measure.position.x;
Gna95gp_num_to smngéallfx)

Gna95 tcxtCoord(?O "%
Ik hen, 70, L1

na char s1,1);
elslf(x<l%‘an d x>=10

Gna95gp_char(70,50, sl 2)

else
an95gp_char(70,50,sl,3);
end if:

Gna95gp textCoord(95,50,",");

measure position.y;
num _to_string(s2,y);

ifi
%nag %()Tchar(IOO ,50,52,1);
elsif(y<100 and y>=1 then
lGna95gp cha:(IOO 0,s2,2);
else
Gna95gp_char(100,50,52,3);
end if;

Gna95gp_ tcxtCoordSlO ,65, "Button chord: ");
Gnad5gp_textCoord(100,65," "%

if(measure.button_chord(1)=DOWN) then
: na95gp_textCoord(100,65,"1");

else
Gna95gp_textCoord(100,65,"0");

end if;

Gna95gp_textCoord(110,65,",");

if(measure.button chordéZ)—DOWN) then
na95gp_textCoord(120,65,"1");
else
Gna95gp_textCoord(120,65,"0");
end if;

Gna95gp_textCoord(130,65,",");
if(measure.button chordP)-DOWN) then

1Gna95gp_textCoord 0,65,"1");
else
Gna95gp_textCoord(140,65,"0");

end if;

Gna95gp_ textCoordElO ,80,' Bulton of last trans.ltlon ");
Gna95gp_textCoord(170
Gna95gp_num_to strm%(sl ,measure.button_of_last transztlon)
Gna95gp_char(170,80,s

Gna95gp_textCoord(10,95,"Modifier chord: ");
if(measure.modifier_chord(1)=DOWN) then

Gna95gp_textCoord(120,95,"1");
else
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Gna95gp_textCoord(120,95,"0");
end if;

Gna%95gp_textCoord(130,95,",");

if(measure.modifier_chord(2)=DOWN) then
}Gna95gp_tcxtC00rd( 140,95,"1");

else
Gna95gp_textCoord(140,95,"0");

end if;

Gna95gp_textCoord(150,95,",");
if(measure.modificr_chord(3%=DOWN) then
1Gnag'S gp_textCoord(160,95,"1");
else
Gna95gp_textCoord(160,95,"0");
end if;
end if;
end DisplayLocatorMeasure;

end demo;
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Appendix I Example TWO of Event Handling Usage

- Include event handling package --

with devices;
use devices;
with WinType;
use WinType;
with head;

use head,

-- Ada_main.adb procedure --

procedure UserMain is

gragma suppress(All_Checks);

evice: inputDevice; -- declare inputDevice type
x1:integer;
y l:integer;
X2:integer;
y2:integer; i _
timeout: integer; -- timeout for getting events
measure: locator_measure_Ptr; -- measure for processing events

begin
Gna95gp_CreatWindow("ADA WINDOWS",640,480); -- create a window
Gna95gp_setInputMode(LOCATOR EVENT)Iz -- set locator event mode
Glna%Sgp__setInpuMode KEYBOARb,mAC IVE); -- set keyboard inactive
X1:=U]
y1:=0;
loop -- event loop
timeout:=-1; -- timeout < 0 means event mode
device:=Gna95gp_waitEvent(timeout); -- get an event

if (device = LOCATOR) then )
measure:=Gna95gp_getDeluxeLocator_Ptr; -- get the measure of this event
x2:=measure.position.x; -- get x coordination
y2:=measure.position.y; - get y coordination

Gna95gp_line(x ,yl,xZ,yi); -- draw a line

x}:zx%f
yi=ys

end if;

end loop;

end UserMain;

pragma export (C,UserMain,"UserMain");
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Appendix III Source Code of Event Handling Package

/3% 9% 3% 3 ok ke 3 ke Sk 3 ok ok ke ke ok ok ok ok s s e e sk ok ok ok e e sk ke ok ok Sk e ok e o s ok kK ok o sk ok ok ok sk ke s s ok ok et sk sk ko skolek sk ok ok |

/* Windows Main Program */
KK 3 3k kKK KK oK oK ok oK ok ok o o 3 o 3K ok 3K o oo sk ko o K o 3 o o o o 3 o ok o ok ok o ok ok o ok ok ok sk sk KKK K KR KK

#include <windows.h>
#include "win_head.h" /* head file for windows */

long FAR PASCAL _export WndProc (HWND, UINT, UINT, LONG) ;
void UserMain(void); /* ada main program */

HANDLE Gna95gp_hInstance; /* handler of Gna95gp */
int Gna95gp_nCmdShow;

char *szAppName="Gna95gp";

HWND

hwndMain; /* windows handler */
HDC hdc; /* handler of device content */
UINT message;
LONG |Param,plParam,;

int Gna95gp_cur_mode[3]; /* array of current mode */ )
int Gna95gp_device_at_head_of_queue; /* variable for head event in event queue */
deluxe_locator_measure Gna§5gp_cur_iocator_mcasure; /* current locator measure */

deluxe_locator_measure Gna95§ _get_locator_measure; /* get locator measure */
deluxe_keyboard_measure Gna95gp_cur_keyboard_measure; /* current keyboard

measure*/
deluxe_keyboard_measure Gna95gp _ietﬂkeyboard_measure; /*get keyboard measure*/
nt GnEQSgp_cur:locator_button_mas : /* current locator mask */

int Gna95gp_cur_keyboard_measure_length; /* length of keyboard measure */

int Gna95gp_cur_keyboard_processin g_modc; /* current keyboard processing mode */
int Gna95'%' _get_tlmestame; /* tme stamp */
int currentDevice=NO_DEVICE;

/* WinMain */
INT PASCAL WinMain (HANDLE hlInstance, HANDLE hPrevInstance,
( LPSTR lpszCmdParam, INT nCmdShow)

WNDCLASS wndclass ;
if ('hPrevInstance)

wndclass.style = CS_HREDRAW | CS_VREDRAW ;
wndclass.lpfnWndProc = WndProc ;

wndclass.cbClsExtra =0

wndclass.cboWndExtra =0 3

wndclass.hInstance = hlnstance ;

wndclass.hIcon = LoadIcon (NULL, IDI_APPLICATION) ;
wndclass.hCursor = LoadCursor (NLfLL, IDC ARROW& ;
wndclass.hbrBackground = GetStockObject (WHITE_BRU I:I) :
wndclass.lpszMenuName = NULL ;

wndclass.IpszClassName = szAppName ;

l}legisterClass (&wndclass) ;
Gna95gp_hInstance = hinstance;
Gna95gp_nCmdShow =nCmdShow;
UserMain(); /** binding ¢ program with ada program **/
r}etum 0;

/* WndProc *#/
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long FAR PASCAL _export WndProc (HWND hwnd
{

switch{ (message)

UINT message, UINT wParam,
LONG lParamg)

case WM_MOUSEMOVE:
1f(Gréa'92E;p_cur_mode[LOCATOR]::]NACTIVE)

reak;
Gna95gp_cur_locator_measure.position.x=LOWORD(IParam);
Gna95gp_cur_locator_measure.position.y=HIWORD(IParam);

currentDevice=NO_DEVICE;
break;

case WM_CHAR:
1f(Gr%a95Ep_cur_mode[KEYBOARD]::H‘JACTIV’E)
reak;

GetCursorPos((POINT FAR *)&Gna95gp_cur_keyboard_measure.position);
ScreenToClient(hwnd
. (POINT FAR *)&Gna95gp_cur_keyboard_measure.position);
1f(Gna95(ﬁp cur_keyboard_processing_mode==RAW)
: HandleRawModeKeyEvent(wParam,|Param);
else
HandleProcModeKeyEvent(wParam,|Param);
gurrich\rlce:KEYBOXRD;
reak;

case WM_LBUTTONDOWN:
case WM_MBU'ITONDOWI’*{:

case WM_RBUTTONUP:
1f(Gga§;5Ep_cur_mode [LOCATOR]==INACTIVE)
re

HandlvenButtonEvem(wParam,lParam) :

break;
case WM_DESTROY:
PostQuitMessage (0) ;
return O ;

return DefWindowProc (hwnd, message, wParam, 1Param) ;

f*#****#*****************#**#*************************************}

/* Windows Devices For Gna95gp Event Handling In Windows Pro,gram Cy *f
/*************************** 3 ok ok K ok o o ok oK sk ok ok oK ok ok ok ok ok ok ok Rk Rk ok ****[
#include <windows.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <ctype.h>

#include "win_head.h"

/* globle variables */

extern HANDLE Gna95g5 hlnstance;
extern int Gna95gp_nCmdShow;
extern char *szAppName;

extern HWND hwndMain;
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extern HDC hdc;
extern LONG 1Param;
extern LONG plParam;
extern UINT message;

extern int Gna95gp__cur?mode[g];

extern int Gna95gp_device_at_head_of_queue;

extern deluxe_locator_measure Gna95 gp_cur_]ocator_mcasurc;
extern deluxe_locator_measure Gna95gp_get_locator_measure;
extern deluxe_keyboard_measure Gna95gp_cur_keyboard_measure;
extern deluxe_keyboard_measure Gna95gp_get_keyboard_measure;
extern int Gna95gp_cur_locator_button_mask;

extern int Gna95gp_cur_keyboard_measure_length;

extern int Gna95gp_cur_keyboard_processing_mode;

extern int Gna95&getﬁtimcstamp;
extern int currentDevice;

int win_num;
int num_of_setinputmode;
boolean screenRepaintNeeded=false;

/* init input module */
Ymd Gna95gp_initinputModule(void)

Gna95gp_cur_mode[LOCATOR]=INACTIVE;
Gna95gp_cur_mode[KEYBOARD]=INACT IVE;
Gna95gp_cur_keyboard_processing_mode=EDIT;
Gna95gp_cur_locator_measure.button_chord LEFT _BUTTON —1 8] 5
Gna95gp_cur_locator_measure.button_chord[ MIDDLE_BU l'l%}N =UP;
Gna935gp_cur_locator_measure.button_chord[RIGHT _BUTTON]=UP,
Gna95gp_cur_locator_measure.button_chord[LEFT_BUTTON]=UP;
Gna95 §p_cur_locator measure.position=
Gna%95gp cl.Point(Gna95gp_max_xcoord>>l,
na95gp_max_ycoord>>1);
Gna95gp_cur_locator_button_mask=LEFT_BUTTON_MASK;
Gna95gp_cur_keyboard_measure.buffer=(char
malloc o S sizeof(char));
*)mall AX_STRING_SIZE*sizeof(ch
Gna95gp_cur_keyboard_measure.buffer_length=MAX_STRING_SIZE;
Gna95gp_cur_keyboard_measure.buffer[0]="0";

}

/* windows begin */ _ o L
void win_begin(char *name,int width,int height,int size,int callnum)

if(callnum!=win_num){
win_num=callnum;
name(size]=\0'; )
hwndMain=CreateWindow(szAppName,name,
WS _OVERLAPPEDWINDOW,
CW_USEDEFAULT,
CW_USEDEFAULT,
width,
height,
NULL,
NULL,
Gna95¢gp_hlInstance,

NULLJ;
SetWindowPos(hwndMain,NULL,0,0,width,height, SWP_NOMOVE);
hdc=GetDC(hwndMain); .

SelectObject(hdc GctStockElgEﬁg&NULL_BRUSH));
SetBkMode(hdc, TRANSP :
SetTextAlign(hdc, TA_BASELINE);

ReleaseD hwndMam,hdc);
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ShowWindow(hwndMain,Gna95gp_nCmdShow);
UpdateWindow(hwndMain);

?na95gp_initlnputModule();
}

/* windows draw line */
void Win_Drawline(int x1,int y1,int x2,int y2)

MoveTo(hdc,x1 ,;1);
] LineTo(hdc,x2,y2);

/* windows draw mark */

}roxd Win_Drawmark(int x,int y)
MoveTo(hdc,x+2,y+2);
LineTo(hdc,x-2,y+2);
LineTo(hdc,x-2,y-2);
LineTo(hdc,x+2.y- 2);

\ LineTo(hdc,x+2,y+2);

/* windows get x coordination */
int Win_Xc(void)

int X;
X=LOWORD(IParam);
return X;
/* windows get 5 coordination */
int Win_Yc(void)
ntyY;
Y=HIWORD(IParam);
reun'Y;
/* windows gct apoint ¥/
POINT Gna95gp_getPoint(int x,int y)
POINT Z;

Z.X=x;
Zy=y;

return Z;
/* windows deactive a device */ _
void Gna95gp_deactiveDevice(int device)
switch(device){
case LOCATOR: »
Gna95gp_cur_locator_measure.position=

Gna95gp_getPoint(Gna95gp_max_xcoord>>1,
el na95gp_max_ycoord>>1);
reak;

case KEYBOARD:
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Gna95gp_cur_keyboard_measure.buffer[0]=\0";
break;

}
}

/* windows active a device */ .
void Gna95gp_activeDevice(int device)

switch(device){
case LOCATOR:

break
case KEYBOARD:
break;

}
}

/* set input mode */

\{Joid Win_SetInputMode(inputDevice device,inputMode mode,int callnum)
if(num_of_setinputmode!=callnum){
num_of_setinputmode=callnum;
if(mode==Gna95gp_cur_mode[device])
return;
if(mode==INACTIVE)( )
Gna95gp_deactiveDevice(device);
G1t1395gp__cur_mode[dcvncc]=m CTIVE;
return;

else{

Gna95gp_cur_mode[device]=mode;
| Gna95gp_activeDevice(device);

}
}

/* windows handle RAW event */

i{m win_handleRawEvents(boolean inwaitevent,boolean forever)
MSG msg;

currentDevice=NO_DEVICE;

if(inwaitevent& &forever) {

o

if(GetMessage(&msg,NULL,0,0)){

message=msg.message;
|Param=msg.|Param;
TranslateMessage(&msg);
DispatchMessage(&msg);

else exit(0); )
}while(currentDevice==NO_DEVICE);

else
doL
if(PeekMessage(&msg, NULL.,0,0,PM_REMOVE)
i (msg.messaggtg!:WEi_QUI'f)i g
message=msg.message;
IParam=msg.IParam;
TranslateMessage(&ms

);
Di5patchMcssage(&msgg)

2
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t=}:lse exit(0);

g,lsc break;
] }while(currentDevice==NO_DEVICE);

return currentDevice;

/* windows wait for an event */
int Win_WaitEvent(int max_wait_time)

Time expiretime=0;

inputDevice return_value;

boolean do_continue_wait;
boolean forever=(max_wait_time<0);

expiretime=GetCurrentTime()+max_wait_time;
do_continue_wait=true;

return_value=NO_DEVICE,;

do
re{tum_value=(inputDcvice)win_ha.ndleRawEvcnts(TRUE,forevcr};

if((return_value!=NO_DEVICE)ll(max_wait_time==0))
o_continue_wait=false;

else T

ifl max_w'alt_tlme?{))& . o
o_continue_wait=(GetCurrentTime()<expiretime);

} wLilc(do_continuc_wait);
Gna95gp_device_at_head_of_queue=return_value;
return return_value;

/* handle windows button event */

\{'on:l HandleWinButtonEvent(WORD wParam,LONG IParam)
int i;
Gna95gp_cur_locator_measure.posjtion.x=LOWORDElParam);
Gna95gp_cur_locator_measure.position.y=HIWORD(IParam);

if(wParam & MK_LBUTTON)

]Gna95 gp_cur_locator_measure.button_chord[LEFT_BUTTON]=DOWN;
else

Gna95gp_cur_locator_measure.button_chord[LEFT_BUTTON]=UP;

if(wParam & MK_MBUTTON)
]Gna95gp_cur_locator_mcasure.button_chord[M[DDLE_BU'I'I'ON]zDOWN;
else
Gna9%5gp_cur_locator_measure.button_chord[ MIDDLE_BUTTON]=UP;

if(wParam & MK_RBUTTON)
Gna9%5gp_cur_locator_measure.button_chord[RIGHT_BUTTON]=DOWN;

else
Gna95gp_cur_locator_measure.button_chord[RIGHT_BUTTON]=UP;

for(i=0;1<3;i++)

62



if(GnaQSgp _get_locator_measurc.button_chordgﬂ‘
'=Gna95gp_cur_locator_measure.button_chord[i]) =
Gna95gp_cur_locator_measure.button_of_last_transition=i;

if(wParam & MK_SHIFT) )
1Gna95gp_r:ur_locator_m'ez:msurc.mm:llf"n:r__chord[SH]]-'-’I‘]:DOV\IN;
else
Gna95gp_cur_locator_measure.modifier_chord[SHIFT]=UP;

if(wParam & MK_CONTROL)

lGna95 gp_cur_locator_measure.modifier_chord[CONTROL]=DOWN,
else

Gna95gp_cur_locator_measure.modifier_chord[ CONTROL]=UP;

if(GetKeyState(VK_MENU)<0)

1Gna95 gp_cur_locator_measure.modifier_chord[META]=DOWN;
else

Gna95gp_cur_locator_measure.modifier_chord[ META]=UP;

if((Gna95gp_cur_mode[LOCATOR]==EVENT) &&
((Gna9 §p_cur_locator_button_mask
>>Gna95gp_cur_locator_measure.button_of_last_transition)&1)){

Gna95 et_locator_measure=Gna95gp_cur_locator_measure;
CUHCH&?(?\%C%LOCA_TOR; EE

else
currentDevice=NO_DEVICE;

}

/* windows get deluxe locator measure */ )
deluxe_locator_measure *Win_GetDeluxeLocator(void)

deluxe_locator_measure *measure;
*measure=Gna95gp_get_locator_measure;
if(Gna95 g%éet_locatorr_measure.button__chord[0]==DOWN){
dc=GetDC(hwndMain);
TextOut(hdc,30,30 "LDC)WN”,S);
Release C(hwndMaln,hdc);
return measure;
/* windows get deluxe locator x coordination*/
int Win_GetDeluxeLocatorX(void)
int temp;
temp=Gna95gp_get_locator_measure.position.x;
return temp;
/* windows L%gé deluxe locator y coordination */
int Win_GetDeluxeLocatorY(void)
int temp;
temp=Gna9%5gp_get_locator_measure.position.y;
return temp;

/* windows set locator measure */
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void Win_SetLocatorMeasure(int x,int y)
win_handleRawEvents(false,false);

Gna95gp_cur_locator_measure.position.x=x;
Gna95gp_cur_locator_measure.position.y=y;

/* windows get deluxe locator x coordination in smaple mode */

1{r1t Win_SampleDeluxeLocatorX(void)
int temp;
temp=Gna95gp_cur_locator_measure.position.x;
return temp;

/* windows get deluxe locator y coordination in sample mode */

1{nt Win_SampleDeluxeLocatorY (void)
int temp; )
temp=Gna95gp_cur_locator_measure.position.y;
return temp;

/* windows L%,et left button chord */

int Win_GetLButtonChord(void)
int temp;
temp=Gna95gp_get_locator_measure.button_chord[0];
return temp;

/* windows get middle button chord */

int Win_GetMButtonChord(void)
int temp;
temp=Gna95gp_get_locator_measure.button_chord[1];
return temp;

/* windows get right button chord */

int Win_GetRButionChord(void)
int temp;
temp=Gna95gp_get_locator_measure.button_chord[2];
return temp;

/* windows get shift chord */

int Win_GetShiftChord(void)
int temp;
temp=Gna95gp_get_locator_measure.modifier_chord[0];
return temp;

/* windows get control chord */

I[nl Win_GetControlChord(void)

int temp;



temp=Gna%5gp_get_locator_measure.modifier_chord[1];
refurn temp,

/* windows get alt chord */

int Win_GetMetaChord(void)
int temp;
temp=Gna95gp_get_locator_measure.modifier_chord[2];
return temp;

/* windows get last transition */

int Win_GetLastTran(void)
int temp;
temp=Gna95gp_get_locator_measure.button_of_last_transition;
return temp;

/* windows get left button chord in sample mode */

1{nt Win_SampleLButtonChord(void)
int temp;
temp=Gna95gp_cur_locator_measure.button_chord[0];

return temp,

/* windows get middle button chord in sample mode */
int Win_SampleMButtonChord(void)

int temp;
temp=Gna95gp_cur_locator_measure.button_chord[1];
return temp;

/* windows get right button chord in sample mode */

int Win_SampleRButtonChord(void)
int temp;
temp=Gna95gp_cur_locator_measure.button_chord[2];
return temp;

/* windows get shift chord in sample mode */

1[nt Win_SampleShiftChord(void)
int temp;
temp=Gna95gp_cur_locator_measure.modifier_chord[0];
return temp;

/* windows get control chord in sample mode */

int Win_SampleControlChord(void)
int temp;

temp=Gna95gp_cur_locator_measure.modifier_chord[1];
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return temp;

/* windows get alt chord in samgle mode */
1{r1[ Win_SampleMetaChord(void)

int temp;

temp=Gna%5gp_cur_locator_measure.modifier_chord[2];
return temp;

/* windows get last transition */
int Win_SampleLastTran(void)

int temp;

temp=Gna%95gp_cur_locator_measure.button_of_last_transition;
return temp;

/* windows set locator button mask */
void Win_SetLocatorButtonMask(int value)

Gna95gp_cur_locator_button_mask”=value;

/* windows handle keyboard raw mode in event mode */
Yond HandleRawModeKeyEvent(WORD wParam,LONG IParam)

char far *src,*dest;

Gna9%5 gp_cur_keyboa.rd_mcasure.buffer[()}:‘char)w?aram;
Gna95gp_cur_keyboard_measure.buffer|1]="0';

if(GetKeyState(VK_SHIFT)<0) .

lGna95 gp_cur_keyboard_measure.modifier_chord[SHIFT]=DOWN;
else

Gna95gp_cur_keyboard_measure.modifier_chord[SHIFT]=UP;

if(GetKeyState(VK_CONTROL)<0)
lGr1:195gp__cur_kf:37board_rm:a.wre:.mlodlf"w:,r__chorcl[CONTROL]:I}*O‘\.JVT%I;
else

Gna95gp_cur_keyboard_measure.modifier_chord[ CONTROL]=UP;

if(GetKeyState(VK_MENU)<0)
lGnaQSgp_cur_keibUard_measure.modifier_chord[META]:DOWN;
else
Gna95gp_cur_keyboard_measure.modifier_chord[META]=UP;

dest=Gna95 et_keyboard_measure.buffer;
src =Gna9%5 ggg__cgur:kc;board_mcasure.buffcr;

strcpy(Gna95gp_get_keyboard_measure.buffer,Gna95gp_cur_keyboard_measure.buffer);
memcgg((}na%%(p et_keyboard_measure.modifier_chord,
Gna _cur_keyboard_measure.modifier_chord,
sizeof(Gna95gp_get_keyboard_measure.modifier_chord));
Gna95&§) _get_keyboard_measure.position=
} Gna9%gp_cur_keyboard_measure.position;

/* windows handle procedure for keer)board event mode */
void HandleProcModeKeyEvent(WORD wParam,LONG IParam)
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{

switch(wParam
case RE :
if(Gna95gp_cur_mode[KEYBOARD]!=EVENT){
Gna95 gp_cur_'kcyboard_measure‘buffcr[%f\o ;
Gna95gp_cur_keyboard_measure_length=0;

reak;
case VK_BACK:
if(Gna95gp_cur_keyboard_measure_length>0) |
Gna95gp_cur_keyboard_measure 'lentg -=1;
Gna95gp_cur_keyboard_measure.buffer
[Gna95gp_cur_keyboard_measure_length]="\0";
reak;
default:
if((isprint(wParam))&&
Gna95gp_cur ke%board_measure length<MAX_STRING_SIZE))({
na95gp_cur_keyboard_measure.buffer
Cl[Gna gp_cur_keyboard_measure_length]=(char)wParam;
na95gp_cur_keyboard_measure_length++;
Gna95gp_cur_keyboard_measure.buffer
[Gna95gp_cur_keyboard_measure_length]="0";

| reak;

)

/* windows set keyboard processign mode */

x{rmd Win_SetKeyboardProcessingMode(int value)
win_handleRawEvents(false, false);

if(Gna95gp_cur_mode[KEYB OARDX:DQACTIVE)
Gna95gp_deactiveDevice(KEYBOARD);

Gna95gp_cur_keyboard_processing_mode=value;

if(Gna95gp_cur_mode[KEYBOARD]!=INACTIVE)
Gna95gp_activeDevice(KEYBO );

}

/* windows get keyboard measure */
void Win_GetKeyboard(char *buff)

strepy(buff,Gna95gp_get_keyboard_measure.buffer);

* windows get shift key */
int Win_GetShiftKey(void)

int temp;
temp=Gna95gp_get_keyboard_measure.modifier_chord[0};
return temp;

/* windows get control key */

int Win_GetControlKey(void)
int temp;

temp=Gna95gp_get_keyboard_measure.modifier_chord[1];
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return temp;

/* windows get alt key */

int Win_GetAltKey(void)
int temp,
temp=Gna95gp_get_keyboard_measure.modifier_chord[2];
return temp;

/* windows get keyboard x coordination */

int Win_GetKeyboardX(void)
int temp;
temp=Gna95gp_get_keyboard_measure.position.x;
return temp;

/* windows get keyboard y coordination */

1{m Win_GetKeyboardY (void)
int temp;
temp=Gna95gp_get_keyboard_measure.position.y;
return temp;

/* windows set kegboard measure */

rmd Win_SetKeyboardMeasure(char *str)
win_handleRawEvents(false,false);

strcpy(Gna95gp_cur_keyboard_measure.buffer,str);
\ Gnzfgggp_cur%Eeyboard{measure_lcngth:strlcn(str);

/* windows get kc&board measure in sample mode */

rmd Win_SampleKeyboard(char *buff)

\ strepy(buff,Gna95gp_cur_keyboard_measure.buffer);

/* windows get shift key in sample mode */

1{nt Win_SampleShiftKey(void)
int temp;
temp=Gna95gp_cur_keyboard_measure.modifier_chord[0];
return temp;

/* windows get control key in sample mode */

int Win_SampleControlKey(void)
int temp;
temp=Gna9%5gp_cur_keyboard_measure.modifier_chord[1];
return temp;

i{nt Win_SampleAltKey(void)

int temp;

68



temp=Gna95gp_cur_keyboard_measure.modifier_chord[2];
return temp;

/* windows get keyboard x coordination in sample mode */
I{Il[ Win_SampleKeyboardX(void)

int temp;

temp=Gna95gp_cur_keyboard_measure.position.x;
return temp;

/* windows get keyboard d}({coogdination in sample mode */
int Win_SampleKeyboardY (void)

int temp;

temp=Gna95gp_cur_keyboard_measure.position.y;
return temp;

/* windows end */
void Win_End(void)

} PostQuitMessage(0);

f******************#*****t******************************************{

[* Windows (C) Functions For GnaQS% /O */
!******************************#************** ***#****************/
#include <windows.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <ctype.h>

#include "win_head.h"

/* globle variables */

extern HANDLE GnaQSgE hlnstance,

extern int Gna95gp_nCmdShow;

extern char *szAppName;

extern HWND hwndMain; /*hwnd*/

extern HDC hdc;

extern LONG IParam;

extern LONG plParam;

extern UINT message;

extern int Gna95gp_cur_mode[3];

extern int Gna95gp_device_at_head_of_queue;

extern deluxe_locator_measure Gna95 gpﬂ_cur_iocatormmeasure;
extern deluxe_locator_measure Gna95§§> _get_locator_measure;
extern deluxe_keyboard_measure Gna9>gp_cur_keyboard_measure;
extern deluxe_keyboard_measure Gna95gp _%(et_kcyboard_measurc;
extern int Gna95gp_cur_locator_button_mask;

extern int Gna95gp_cur_keyboard_measure_length;

extern int Gna95gp_cur_keyboard_processin g_mocfc;

extern int Gna95gp_get_timestamp;

extern int currentDevice;
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/* Output a string on the window screen pointed at (x,y) */
void Win_TextCoord(int x,int y,char *text,int textSize)

hdc=GetDC(hwndMain);
TextOut(hdc,x,y text textSize);
ReleaseDC(hwndMain,hdc);

}

/* Put a.intﬁger number into a strin%r“jl
void Win_Num_To_String(char *sfr,int num)

sprintf(str,"%d",num);

/* Put a float number into a string */
void Win_Flo_To_String(char *str,float num)

sprintf(str," %f" ,num);

/* Open a file to read */ L
int Win_Fopen_Read(LPSTR filename,int size)

filename [sizeg=-'\0';
return _lopen(filename,READ);

/* Read a string which length is given to a file */
int Win_File_Read(int hRfile,char *str,int num)

return _lread(hRfile,str,num);

/* Close a file */
void Win_Fclose(int hRfile)

i _Iclose(hRfile);

i (%g_cn a file to write something to it */
int Win_Fopen_Write(char *filename,int size)

{

int temp,

filename[size]=\0'";

temp=_lopen(filename, WRITE);

if(temp==-1)
tem]ji:_lcrcat(ﬁlename,());

_llseek(temp,0L,2);

return temp;

}

/* Write a string to a file */ )
int Win_File_Write(int hWfile,char *str,int num)

str[num]="n";

str num-i-l];'\O" )
return _lwntc(h'Wfile,str.numH );
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-- Data Structure And Declaretation For Event Handling In Ada Language

with WinType;
use WinT )};g?
package devices is

pragma suppress(All_Checks);

subtype XCoord is integer range 0..1024;
subtype YCoord is integer range 0..800;
type point is
record
x: XCoord;
y: YCoord,
end record,;

inputDevice is (NO_DEVICE,LOCATOR KEYBOARD);
35,’2 ingutMode is (ﬁ\IACI‘IVE,SAMPLE,EVENT); :

type buttonStatus is (UP,DOWN);
type buttonChord is array (integer range<>) of buttonStatus;

type buttonMask is
(LEET_BU'I’I‘ON,_MASK,MD)DLE_B UTTON_MASK,RIGHT_BUTTON_MASK);

type locator_measure is
record )
Eosmon: point;
utton_chord: buttonChord (1..3);
button_of_last_transition: integer;
end record;

type Gna95gp_timestamp is
record
seconds: integer;
ticks: integer;
end record;

type deluxe_locator_measure is
record )
gosmon: point;
utton_chord: buttonChord (1..3);
button_of_last_transition: integer,;
modifier_chord: buttonChord (1..3);
tlmestamdp: Gna95gp_timestamp;
end record;

type charPtr is access String;
type deluxe_keyboard_measure is
record
buffer: String(1..30);
buffer_length: integer;
position: point;
modifier_chord: buttonChord (1..3);
tlmestan(ljp: Gna95gp_timestamp;
end record;

function Gna95gp_setPoint(x:integer;y:integer) return point;

rocedure Gna95gp_setInputMode(device: inputDevice;
E gljrru:odt:: ]‘:ljnputMosie); B

procedure Gna95gp_setLocatorButtonMask(mask: buttonMask);
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function Gna95gp_getDeluxeLocatorX return integer;
function Gna%5gp_getDeluxeLocatorY return integer;

type keyboardMode is (EDIT,RAW);

procedure Gna95gp_setKeyboardProcessingMode(mode: keyboardMode);
procedure Gna95gp_setLocatorMeasure(value: point);

procedure Gna95gp_setKeyboardMeasure(str : String);

type locator_measure_Ptr is access locator_measure;
type deluxe_locator_measure_Ptr is access deluxe_locator_measure;
type deluxe_keyboard_measure_Ptr is access deluxe_keyboard_measure;

function Gna95gp_sampleDeluxeLocatorX return integer;
function Gna95gp_sampleDeluxeLocatorY return integer;
function Gna95gp_sampleLLButtonChord return buttonStatus;
function Gna95gp_sampleMButtonChord return buttonStatus;
function Gna95gp_sampleRButtonChord return buttonStatus;
function Gna95gp_sampleShiftChord return buttonStatus;
function Gna95gp_sampleControlChord return buttonStatus;
function Gna95gp_sampleMetaChord return buttonStatus;
function Gna95gp_sampleLastTran return integer;

function Gna95gp_sampleLocator return locator_measure_Ptr;
function Gna95gp_sampleDeluxeLocator return deluxe_locator_measure_Ptr;

Frochure Gna95gp_sampleKeyboard(buffer:String);

unction Gna95gp_sampleShiftKey return buttonStatus;

function Gna95gp_sampleControlKey return buttonStatus;

function Gna95gp_sampleAltKey return buttonStatus;

function Gna95gp_sampleKeyboardX return integer;

function Gna95gp_sampleKeyboardY return integer;

function Gna95gp_sampleDeluxeKeyboard return deluxe_keyboard_measure_Ptr;

function Gna95gp_waitEvent(max_wait_time: integer) return inputDevice;
function Gna95gp_getLocator return locator_measure_Ptr;

procedure Gna95gp_getKeyboard (buffer:String);

function Gna95gp _gctShiftKeﬁretum buttonStatus;

function Gna95gp_getControlKey return buttonStatus;

function Gna95gp_getAltKey return buttonStatus;

function Gna95gp_getKeyboardX return integer;

function Gna95gp _getKef'boardY return integer;

function Gna95gp_getDeluxeKeyboard return deluxe_keyboard_measure_Ptr;

function Gna95gp_getLButtonChord return buttonStatus;

function Gna93gp_getMButtonChord return buttonStatus;

function Gna95gp_getRButtonChord return buttonStatus;

function Gna95gp_getShiftChord return buttonStatus;

function Gna95gp_getControlChord return buttonStatus;

function Gna95gp_getMetaChord return buttonStatus;

function Gna95gp_getLastTran return integer;

function Gna95gp_getDeluxeLocator return deluxe_locator_measure_Ptr;

procedure Gna95gp_CreatWindow(name:String;width:integer;
Eeigth:integer);

procedure Gna95gp_line(xI:integer;y1:integer;
x2:mtc§er;y2:mteger);

rocedure Gna95gp_drawmark(x:integer;y:integer);
unction Gna95gp_Getmessage return HANDLE;

function Gna95gp_getx return integer;

function Gna95gp_gety return integer;

function Gna95gp_getpx return integer;

function Gna95 _getpér return integer;

procedure Gna95gp_end;
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end devices;

-- The Device Body For Event Handling In Ada Language -

with WinType;
use WinType;

package body devices is
pragma suppress (All_Checks);

-- windows begin procedure o o
procedure Win_begin(name:String;width:integer;heigth:integer;
_ size:integer;callnum:integer); o ) _
pragma import (C,Wm_f)egm,"wm_begm“); -- binding with C (windows) language

-- create a window _ ) o
procedure Gna95g%_Crca;Wmdow(name:Strmg;mdth:mteger;
o eigth:integer) is
size:integer;
begin ]
size:=name'Last-name'First+1;
Win_begin(name,width,heigth,size,1);
end Gna9%95gp_CreatWindow;

-- set a point function : . o
function Gna95gp_setPoint(x:integer;y:integer) return point is
p:point;
begin
P-X:=X;
P-Y:=Y;
return 8; .
end Gna95gp_setPoint;

-- draw line . ) _

procedure win_drawline(x 1:integer;yl:integer;
) X2:integer;y2:inte c‘l;é;_ )

pragma import (C,win_drawline,"Win_Drawline");

-- draw line in Gna95gp ) _
procedure Gna95gp_line(x1:integer;y l:integer;
_ x2:integer;y2:integer) is
beggndr line(x1,y1,x2,y2)
win_drawline(x1,y1,x2,y2);
end Gna95gp_line; d

-- draw mark ) _
procedure win_drawmark (x :mtegew_: integer);
pragma import (C,win_drawmark,"Win_Drawmark");

-- draw in Gna95gp . ) .
grot_:edure Gna95gp_drawmark (x:integer;y:integer) is
egin
win_drawmark(x,y);
end Gna95gp_drawmark;

-- get a message from windows _
function Gna _Getmessage return HANDLE is
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message: HANDLE;

begin
pragma import (C,message, "'message");
return message;

end Gna95gp_Getmessage;

-- get a X coordination
function win_xc return integer;
pragma import (C,win_xc,"Win_Xc");

-- get x coordination in Gna95gp )
function Gna95gp_getx return integer is
X:integer;
begin
= win_xc;
return X;
end Gna95gp getxs

-- get y coordiantion
function win_yc return integer;
pragma import (C,win_yc,"Win_Yc");

-- get y coordination in Gna95gp )
function Gna95gp_gety return integer is
Y:integer;
begin
= win_yc;
return Y;
end Gna95gp _gety;

-- set input mode o
procedure win_setInputMode(device: integer;
mode: integer;
_ callnum:integer); )
pragma import (C,win_setInputMode,"Win_SetInputMode");

-- set input mode in Gna95 o
procedure Gna95gp_setInputMode(device: inputDevice;
bagi mode: inputMode) is
egin
if device=LOCATOR then
if mode=INACTIVE then
w;n_setInputModcg ,0,1);
elsif mode=SAMPLE then
win_setInputMode(1,1,2);
elsif mode=EVENT then
win_setInputMode(1,2,3);
end if;
elsif device=sKEYBOARD then
if mode=INACTIVE then
w'm_setInputModeg.‘.,OA);
elsif mode=SAMPLE then
win_setInputMode(2,1,5);
elsif mode=EVENT then
win_setInputMode(2,2,6);
end if;
end if;
end Gna95gp_setInputMode;
-- wait an event
function win_waitEvent(maxtime: integer) return integer;
pragma import (C,win_waitEvent,"Win_WaitEvent");

-- wait an event in Gna95gp o _
function Gna95gp_waitEvent(max_wait_time: integer)
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o return inputDevice is
device: inputDevice;
temp : integer;

begin
temp:=win_waitEvent(max_wait_time);

if temp=0 then

device := NO_DEVICE;
elsif temp=1 then

device := LOCATOR;
elsif temp=2 then

device := KEYBOARD;
end if;

return device;
end Gna95gp_waitEvent;

-- get deluxe locator x coordination _
function win _I_%CtDe}uxcL,ocatorX return integer;
pragma import(C,win_getDeluxeLocatorX,"Win_GetDeluxeLocatorX");

-- get deluxe locator x coordination in Gna95gp )
function Gna95gp_getDeluxeLocatorX return integer is
x: integer;
begin
x:=win_getDeluxeLocatorX;
return X;
end Gna95gp_getDeluxel.ocatorX;

-- get deluxe locator y coordination _
function win_getDeluxeLocatorY return integer;
pragma import(C,win_getDeluxeLocatorY,"Win_GetDeluxeLocatorY");

-- get deluxe locator y coordination in Gna95gp .
function Gna95gp_getDeluxeLocatorY return integer is
y: integer;
begin
y:=win_getDeluxeLocatorY;
return y,
end Gna95gp_getDeluxeLocatorY;

-- set locator measure ) )
procedure win setchatorMeasurﬁx:mtcger' :integer);
pragma 1mp0nTC,wm_setLocator easure,"Win_SetLocatorMeasure");

-- set locator measure in Gna%g .
groc;edurc Gna95gp_setLocatorMeasure(value: point) is
egin
wgm setLocatorMeasure(value.x,value.y);
end Gna95gp_setLocatorMeasure;

-- get left button chord )
function win_getLButtonChord return mte%%lj;
pragma import (C,win_getLButtonChord,"Win_GetLButtonChord");

-- get left button chord in GnaQSE'p .

function Gna95gp_getLButtonChord return buttonStatus is
Ibutton_chord: 1integer;
Istatus:buttonStatus;

begin )
Ibutton_chord:=win_getLButtonChord;
if(Ibutton_chord=0) then
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end if;
if(Ibutton_chord=1) then
Istatus:=DOWN;
end if;
return Istatus;
end Gna95gp_getLButtonChord,

-- get middle button chord .
function win_getMButtonChord return integer;
pragma import (C,win_getMButtonChord,"Win_GetMButtonChord");

-- get middle button chord in Gna95 _
function Gna95gp_getMButtonChord return buttonStatus is
mbutton_chord: integer;
mstatus:buttonStatus;

in
m%)utton_chord::win etMButtonChord;
if(mbutton_chord=0) then
mstatus:=UP;
end if;
if(mbutton_chord=1) then
mstatus:=DOWN;
end if;
return mstatus;
end Gna95gp_getMButtonChord,

—- get right button chord )
function win_getRButtonChord return integer;
pragma import (C,win_getRButtonChord, "Win_GetRButtonChord");

-- get right button chord in Gna95gp
function Gna95gp_getRButtonChord return buttonStatus is
rbutton_chord: integer;
rstatus:buttonStatus;
begin )
rbutton_chord:=win_getRButtonChord;
if(rbutton_chord=0) then
rstatus:=UP;
end if;
if(rbutton_chord=1) then
rstatus:=DOWN;
end if;
return rstatus;
end Gna95gp_getRButtonChord;

-- get shift chord )
function win_getShiftChord return integer; )
pragma import (C,win_getShiftChord,"Win_GetShiftChord");

-- get shift key in Gna95 .
function Gna95gp_getShiftChord return buttonStatus is
shift_chord: integer;
shift_status:buttonStatus;

bcg_m . .

shift_chord:=win_getShiftChord;

if(shift_chord=0) then
shift_status:=UP;

end if;

if sh1ft_ch0rd=1) then
shift_status:=DOWN;

end if;

return shift_status;

end Gna95gp_getShiftChord;
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-- get control chord
function win_getControlChord return integer;
pragma import (C,win_getControlChord,"Win_GetControlChord");

-- get control key chord in Gna95gp .
function Gna95gp_getControlChord return buttonStatus is
control_chord: integer;
control_status:buttonStatus;
begin )
control_chord:=win_getControlChord;
if(control_chord=0) then
control_status:=UP;
end if;
if(control_chord=1) then
control_status:=DOWN;
end if;
return control_status;
end Gna95gp_getControlChord;
-- get alt key chord .
function win_getMetaChord return integer;
pragma import (C,win_getMetaChord,"Win_GetMetaChord");

-- get alt key chord in Gna95 )
function Gna95gp_getMetaChord return buttonStatus is
meta_chord: integer;
meta_status:buttonStatus;
begin )
meta_chord:=win_getMetaChord;
lf(meta_chord=8%)t en
meta_status:=UP;
end if;
if(meta_chord=1) then
meta_status:=DOWN;
end if;
return meta_status;
end Gna%95gp_getMetaChord;

-- get last transition )
function win _l__%etLas.tTran return integer;
pragma import (C,win_getLastTran,"Win_GetLastTran");

-- get last transition in Gna95gp . .
function Gna95gp_getLastTran return integer is
last_tran: integer;
begin _
last_tran:=win_getLastTran;
return last_tran;
end Gna95gp_getLastTran;

-- get locator measure in Gna95gp )

function Gna95gp_getLocator return locator_measure_Ptr is
measure: locator_measure_Ptr;

begin

measure.position.x:=Gna95gp_getDeluxeLocatorX,
measure.position. :=Gna95ép _gctDe]uxeLocatorY;
measure.button_chord(1):=Gna%5gp_getL.ButtonChord;
measure.button_chord(2):=Gna95gp_getMButtonChord;
measure.button_chord(3):=Gna95gp chtRButtonChord;
measure.button_of_last_transition:=

return measure;

end Gna95gp_getLocator;
-- get deluxe locator measure in GrzaS‘SgR1 )
function Gna95gp_getDeluxeLocator return deluxe_locator_measure_Ptr is

na95gp_getLastTran;
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Ijrl'u’._'.am.lrt’:: deluxe_locator_measure_Ptr;

egin

n%easurc.positz_ion.x:ﬂna%gp _getDeluxeLocatorX;
measure.position. :=Gna955p _BetDcluxcLocatorY;
measure.button_chord(1):=Gna95gp_getLButtonChord;
measure.button_chord(2):=Gna95gp_getMButtonChord;
measure.button_chord(3):=Gna%5gp_getRButtonChord,
measure.modifier_chord(1):=Gna95gp_getShiftChord;
measure.modifier_chord(2):=Gna95gp_getControlChord;
measure.modifier_chord(3):=Gna%95 etMetaChord;
measure.button_of_last_transition:=Gna%95gp_getLastTran;
return measure;

end Gna95gp_getDeluxeLocator;

-- get deluxe locator x coordination )
function win_sampleDeluxeLocatorX return integer;
pragma import(C,win_sampleDeluxeLocatorX,"Win_SampleDeluxeLocatorX");

-- get deluxe locator x coordination in Gna95gp )
function Gna95gp_sampleDeluxeLocatorX return integer is
X: Integer;
begin
x:=win_sampleDeluxeLocatorX;
return x;
end Gna95gp_sampleDeluxelocatorX;

-- get deluxe locator y coordination
function win_sampleDeluxeLocatorY return integer;
pragma import(C,win_sampleDeluxeLocatorY,"Win_SampleDeluxeLocatorY");

-- get deluxe locator y coordination in Gna95gp .
function Gna95gp_sampleDeluxelocatorY return integer is
y: integer;
begin
y:=win_sampleDeluxeLocatorY
refurn y;
end Gna95gp_sampleDeluxeLocatorY;

-- get left button chord in sample mode
function win_sampleLButtonChord return integer;
pragma import (C,win_sampleLButtonChord,"Win_SampleLButtonChord");

-- get left button chord in sample mode in Gna95gp ‘
function Gna95gp_sampleLButtonChord return buttonStatus is
Ibutton_chord: integer;
blsl_atus:EuttonStatus;
egin
Ibutton_chord:=win_sampleLButtonChord;
if(Ibutton_chord=0) then
Istatus:=UP;
end if;
if(Ibutton_chord=1) then
Istatus:=DOWN;
end if;
return lstatus;
end Gna95gp_sampleLButtonChord;

-- get middle button chord in sample mode
function win_sampleMButtonChord return mte%s;;
pragma import (C,win_sampleMButtonChord,"Win_SampleMButtonChord");

-- get middle button chord in sample mode in Gna95gp )
function Gna95gp_sampleMButtonChord return buttonStatus is
mbutton_chord: integer;
mstatus:buttonStatus;
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begin
mgbutton_chord:=win_sampleMButtonChord;
if(mbutton_chord=0) then
mstatus:=UP;
end if;
if(mbutton_chord=1) then
mstatus:=DOWN;
end if;
return mstatus;
end Gna%5gp_sampleMButtonChord;

-- get right button chord in sample mode
function win_sampleRButtonChord return integer;
pragma mmport (C,win_sampleRButtonChord,""Win_SampleRButtonChord");

-- get right button chord in sample mode in Gna95g )
function Gna95gp_sampleRButtonChord return buttonStatus is
rbutton_chord: integer;
rstatus:buttonStatus;
begin .
rbutton_chord:=win_sampleRButtonChord;
if(rbutton_chord=0) then
rstatus:=UP;
end if;
if(rbutton_chord=1) then
rstatus:=DOWN;
end if;
return rstatus;
end Gna%5gp_sampleRButtonChord;

-- get sample shift chord
function win_sampleShiftChord return integer; _
pragma import (C,win_sampleShiftChord, "Win_SampleShiftChord");

-- get sample shift chord in Gna95 _
function Gna95gp_sampleShiftChord return buttonStatus is
shift_chord: infeger;
shift_status:buttonStatus;

egin
shift_chord:=win_sampleShiftChord;
if(shift_chord=0) then
shift_status:=UP;

end if;
if(shift_chord=1) then
shift_status:=DOWN;
end if;
return shift_status;
end Gna95gp_sampleShiftChord;

-- get sample control chord )
function win_sampleControlChord return integer;
pragma import (C,win_sampleControlChord,"Win_SampleControlChord");

-- get sample control chord in Gna%95gp )
function Gna95gp_sampleControlChord return buttonStatus is
control_chord: 1nteger;
control_status:buttonStatus;
begin )
control_chord:=win_sampleControlChord;
if(control_chord=0) then
control_status:=UP;
end if;
if(control_chord=1) then
control_status:=DOWN;
end if;
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return control_status;
end Gna95gp_sampleControlChord;

-- get sample alt chord .
function win_sampleMetaChord return integer;
pragma import (C,win_sampleMetaChord,"Win_SampleMetaChord");

-- get sample alt chord in Gna95 )
function Gna95gp_sampleMetaChord return buttonStatus is
meta_chord: integer;
meta_status:buttonStatus;
begin
meta_chord:=win_sampleMetaChord;
if(meta_chord=0) then
meta_status:=UP;
end if;
if(meta_chord=1) then
meta_status:=DOWN;
end if;
return meta_status;
end Gna95gp_sampleMetaChord;

-- get sample last transition _
function win_sampleLastTran return integer;
pragma import (C,win_sampleLastTran,"Win_SampleLastTran");

-- get sample last transition in Gna9SgR] . )
function Gna95gp_sampleLastTran return integer is
last_tran: integer;
begin )
last_tran:=win_sampleLastTran;
return last_tran;
end Gna95gp_sampleLastTran;

-- get sample locator measure in Gna95gp

function Gna95gp_sampleLocator return locator_measure_Ptr is
measure: locator_measure_Ptr;

begin

measure.position.x:=Gna%5gp_sampleDeluxeLocatorX;
measure.position.y:=Gna95gp_sampleDeluxeLocatorY;
measure.button_chord(1):=Gna95gp_sampleLButtonChord;
measure.button_chord(2):=Gna95gp_sampleMButtonChord;
measure.button_chord(3):=Gna95gp_sampleRButtonChord;
measure.button_of_last_transition:=Gna95gp_sampleLastTran;

return measure; -

end Gna95 %p sampleLocator; .
- get‘sang) e deluxe locator measure in Gna95gp )
function Gna95gp_sampleDeluxelocator return deluxe_locator_measure_Ptr is
bme_,asure: deluxe_locator_measure_Ptr;
egin
mgcasurc.positjon.x:=Gna95gp_sampleDcluxcLocatorX;
measure.position. :=Gna9Sép_sampchcluxeLocatorY;
measure.button_chord(1):=Gna%5gp_sampleLButtonChord;
measure.button_chord(2 :=Gna95gp_sampleMButtonChord;
measure.button_chord(3 .=Gna95§§)_sampleRBut_tonChord;
measure.modifier_chord(1):=Gna95gp_sampleShiftChord;
measure.modifier_chord(2):=Gna95gp_sampleControlChord;
measure.modifier_chord(3):=Gna95gp_sampleMetaChord;
measure.button_of_last_transition:=Gna95gp_sampleLastTran;
return measure;
end Gna95gp_sampleDeluxeLocator;

-- set locator button mask
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procedure win_setLocatorButtonMask (value: inte erg
pragma import (C,win_setLocatorButtonMask,"Win_SetLocatorButtonMask");

-- set Jocator button mask in Gna95gp )
grochurc Gna95gp_setLocatorButtonMask (mask: buttonMask) is
egin

if(mask=LEFT_BUTTON_MASK) then
w&n setLocatorButtonMask(1);
end if;

if(mask=MIDDLE_BUTTON_MASK) then
vsgr_l}rsct[,ocatorButtonMask(f);
end if;

if(mask=RIGHT_BUTTON_MASK) then
win setLocatorButtonMask(4);
end if;

end Gna95gp_setLocatorButtonMask;

-- set keyboard processing mode .

procedure win_setKeyboardProcessingMode(value:integer);

pragma 1m.]€$1_1 (C,wm_setK%boardP_roccssm gMode,
"Win_SetKeyboardProcessingMode™);

-- set keyboard 9processi111(g mode in Gna95gp _
ggoc_:edure Gna95gp_setKeyboardProcessingMode(mode: keyboardMode) is
gin

if(mode=RAW) then )
v&gr;FsetKeyboardProcessmgMode( 1);
end if;

if(mode=EDIT) then )
w&q}__setKeyboardProcessmgModc(O);
end if;

end Gna95gp_setKeyboardProcessingMode;

-- get keyboard measure _
procedure win_getKeyboard(buffer:String);
pragma import (C,win_getKeyboard,"Win_GetKeyboard");

-- get keyboard measure in Gna95 o
rocedure Gna95gp _getKeyboard%uffer:Strmg) is
egin

win_getKeyboard(buffer);
end Gna95gp_getKeyboard,

-- get keyboard x coordination )
function win_getKeyboardX return mte&({:'r;
pragma import(C,win_getKeyboardX,"Win_GetKeyboardX");

-- get keyboard x coordination in Gna95gp _
function'Gna95gp_getKeyboardX return integer is
X: integer;
begin
x:=win_getKeyboardX;
return x;
end Gna95gp_getKeyboardX;

-- get keyboard y coordination
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function win_getKeyboardY return integer;
pragma import(C,win_getKeyboardY,"Win_GetKeyboardY™");

-- get keyboard y coordination in Gna95gp .
function Gna95gp_getKeyboardY return integer is
y: integer;
begin
y:=win_getKeyboardY
return y;
end Gna95gp_getKeyboardY;

-- set keyboard measure :
procedure win_setKeyboardMeasure(str : Stn%):
pragma import(C,win_setKeyboardMeasure,"Win_SetKeyboardMeasure");

-- set keyboard measure in Gna9d5ﬂ:u L
grogcdure Gna95gp_setKeyboardMeasure(str : String) is
egin
wgm setKeyboardMeasure(str);
end Gna95gp_setKeyboardMeasure;

-- get shift key ) )
function win_getShiftKey return mtc'%{:lg .
pragma import (C,win_getShiftKey,"Win_GetShiftKey");

-- get shift key in Gna95g-¥
function Gna95gp_getShiftKey return buttonStatus is
shift_chord: infeger;
shift_status:buttonStatus;
begin
shift_chord:=win_getShiftKey;
if(shift_chord=0) then
shift_status:=UP;
end if;
if(shift_chord=1) then
shift_status:=DOWN;
end if;
return shift_status;
end Gna95gp_getShiftKey;

-- get control key )
function win _getCor_ltrotha/ return integer;,
pragma import (C,win_getControlKey,"Win_GetControlKey");

-- get control key in Gna95gp _
function Gna95gp_getControlKey return buttonStatus is
control_chord: integer;
control_status:buttonStatus;
begin .
control_chord:=win_getControlKey;
if(control_chord=0) then
control_status:=UP;
end if;
if(control_chord=1) then
control_status:=DOWN;
end if;
return control_status;
end Gna95gp_getControlKey;

-- get alt key :
function win_getAltKey return mtc%‘fj(;
pragma import (C,win_getAltKey,"Win_GetAltKey");

-- get alt key in Gna95§H _
function Gna95gp_getAltKey return buttonStatus is
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alt_chord: integer;
alt_status:buttonStatus;
begin )
alt_chord:=win_getAltKey;
if(alt_chord=0) then
alt_status:=UP;
end If;
if(alt_chord=1) then
alt_status:=DOWN;
end If;
return alt_status;
end Gna95gp_getAltKey;

-- get deluxe keyboard measure in Gna95gp )
function Gna95gp_getDeluxeKeyboard return deluxe_keyboard_measure_Ptr is
measure: deluxe_keyboard_measure_Ptr;

begin

ngaQSgp _getKeyboard(measure.buffer);
measure.position.x:=Gna95gp_getKeyboardX;
measure.position.y:=Gna95gp_getKeyboardY;
measure.modifier_chord(1):=Gna95gp _getShiftKefv(;
measure.modifier_chord(2):=Gna95gp_getControlKey;
measure.modifier_chord(3):=Gna95gp_getAltKey,
return measure;

end Gna95gp_getDeluxeKeyboard;

-- get smaple keyboard measure )
procedure win_sampleKeyboard(buffer:String);
pragma import (C,win_sampleKeyboard,"Win_SampleKeyboard");

-- get sample keyboard measuare in Gna95rgp o
rocedure Gna95gp_sampleKeyboard (buffer:String) is
egin

win_sampleKeyboard(buffer),
end Gna95gp_sampleKeyboard;

-- get sample keyboard x coordination
function win_sampleKeyboardX return integer;
pragma import(C,win_sampleKeyboardX,"Win_SampleKeyboardX");

-- get sample keyboard x coordination in Gna95gp
function Gna95gp_sampleKeyboardX return integer is
X: integer;
begin
x:=win_sampleKeyboardX;
return x;
end Gna95gp_sampleKeyboardX;

-- get sample keyboard y coordination
function win_sampleKeyboardY return integer;
pragma import(C,win_sampleKeyboardY,"Win_SampleKeyboardY");

-- get sample keyboard y coordination in Gna95gp
function Gna95gp_sampleKeyboardY return integer is
y: integer;
begin
y:=win_sampleKeyboardY;
return y;
end Gna95gp_sampleKeyboardY;

-- get sample shift ke

function win_sample hiftKei: return integer;, )
pragma import (C,win_sampleShiftKey,"Win_SampleShiftKey");
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-- get sample shift key in GanSIgp )
function Gna95gp_sampleShiftKey return buttonStatus is
shift_chord: integer;
shift_status:buttonStatus;

egin

shift_chord:=win_sampleShiftKey;

if(shaft_chord=0) then
shift_status:=UP;

end if;

if sl_nft_chord:l) then
shift_status:=DOWN;

end if;

return shift_status;

end Gna95gp_sampleShiftKey;

-- get sample control key )
functlon.wm_sampquomrotha/ return integer;
pragma import (C,win_sampleControlKey,"Win_SampleControlKey");

- get.sana::le control key in Gna951§'p .
function Gna95gp_sampleControlKey return buttonStatus is
contrel_chord: integer;
control_status:buttonStatus;
begin )
control_chord:=win_sampleControlKey;
if(control_chord=0) then
control_status:=UP;
end if;
if(control_chord=1) then
control_status:=DOWN;
end if;
return control_status;
end Gna95gp_sampleControlKey;

-- get sample alt kc)( ’
function win_sampleAltKey return integer;
pragma import (C,win_sampleAltKey,"Win_SampleAltKey");

-- get sample alt key in Gna9a§p .
function Gna95gp_sampleAltKey return buttonStatus is
alt_chord: integer;
alt_status:buttonStatus;
begin )
alt_chord:=win_sampleAltKey;
if(alt_chord=0) then
alt_status:=UP;
end 1f;
if(alt_chord=1) then
alt_status:=DOWN;
end if;
return alt_status;
end Gna95gp_sampleAltKey;

-- get sample deluxe keyboard in Gna95gp

function Gpna95gp sampleDeluxeKeyboard return deluxe_keyboard_measure_Ptr is

bm@asure: deluxe_keyboard_measure_Ptr;
egin

na95gp_sampleKeyboard(measure.buffer);

measure.position.x:=Gna95gp_sampleKeyboardX;
measure.position.y:=Gna95gp_sampleKeyboardY;
measure.modifier_chord(1):=Gna9 gp_samp]ethftKei
measure.modifier_chord(2):=Gna95gp_sampleControlKey;
measure.modifier_chord(3):=Gna95gp_sampleAltKey;
return measure;
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end Gna95gp_sampleDeluxeKeyboard,;

-- end windows
procedure win_end; _
pragma import (C,win_end,"Win_End");

-- end windows in Gna95gp
rocedure Gna95gp_end 1s
in
éin_end'
end Gna9§gp_end;

end devices;

Procedures And Functions Declarations Of I/O In Ada Language --

with WinType;
use Win’]_'y%g?
package i0 is

pragma suppress(All_Checks);

procedure Gna95gp_num_to_string (str: String; num: integer);

procedure Gna95gp_flo_to_string (str:String; num: float);

procedure Gna95gp_char x:mlcgc_r;%w:1ntege_r;text:Strmg'su;e:mteger);

Froce.dure Gna95gp_textCoord(x:in egcr;y_:mteger;text:étnng);

unction Gna95gp_fopen_read(fname: String) return integer;

function Gna95gp_file_read(hRfile:integer;str:String;num:integer)
return integer;

rocedure Gna95gp_fclose(hfile:integer); _

unction Gna95gp_fopen_write(fname: étrmg) return integer;

function Gna95gp_file_write(hWfile:integer;str:String;num:integer)
return integer,

end io;

This Package Is Used For Input And Output Of Gna95gp In Ada Language --

w

ith WinType;

use WinType;

package body io is

pragma suppress (All_Checks);

-- String Output ) ) )

procedure win_textcoord(x:integer;y:integer;text:String;
 textSize:integer); _

pragma import (C,win_textcoord,"Win_TextCoord");

procedure Gna95g§)_tcxtC_oord (x:integer;y:integer;text:
tr

o ing) is
size:integer,
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begin .
size := text'Last-text' First+1;
win_textCoord(x,y,text,size);
end Gna95gp_textCoord;

-- Integer write into a String . .
procedure win_num_to_string (str:String; num:integer);
pragma import (C,win_num_to_string,"Win_Num_To_String");
Broc_:cdure Gna95gp_num_to_string (str:String;num:integer) is
cgin .
win_num_to_string(str,num);
end Gna95gp_num_fo_string;

-- Float write into a String y
procedure win_flo_to_string (str:String; num:float);
pragma import (C,win_flo_fo_string,"Win_Flo_To_String");

rocedure Gna95gp_flo_to_string (str:String;num:float) is
in
\%in_ﬂo to_strin%(str,num);
end Gna93gp_flo_fo_string;
-- Character output . .
procedure Gna95gp_char (x:integer;y:integer;text:
) String;size:integer) is
begin
win_textcoord(x,y,text,size);
end Gna95gp_char;

-- Open a file for read o
function win_fopen_read(fname: String;size:integer)
i return integer, .
pragma import (C,win_fopen_read,"Win_Fopen_Read");

function Gna95gp_fopen_read(fname:String) return integer is
temp:integer;
size:integer;

begin
size:=fname'Last-fname'first+1;_
temp:=win_fopen_read(fname,size);
return temp;

end Gna95gp_fopen_read;

-- Read string from a file . ) _

function win_file_read(hRfile:integer;str:String;num:integer)
. return integer; o

pragma import (C,win_file_read,"Win_File_Read");

function Gna95gp_file_read(hRfile:integer;str:String;num:integer)
) return integer 1s
temp:integer;
begin _
temp:=win_file_read(hRfile,str,num);
return temp;
end Gna95gp_file_read;

-- File close )

procedure wm_fclosp(hfi]e:mte&z_r);

pragma import (C,win_fclose,"Win_Fclose");

gror;edure Gna95gp_fclose(hfile:integer) is
egin

win_fclose(hfile);
end Gna95gp_fclose;
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-- File open for write strin o
function wmﬁfopen_wntc%fname: String;size:integer)

. return integer;, _ .
pragma import (C,win_fopen_write,"Win_Fopen_Write");

function Gna95gp_fopen_write(fname:String) return integer is
temp:integer;
size:integer;

begin
size:=fname'Last-fname'first+1;
temp:=win_fopen_write(fname,size);
return temp; )

end Gna95gp_fopen_write;

-- Write a string into a file ) ) )

function win_file_write(hWfile:integer;str:String;num:integer)
. return integer; ) . )

pragma import (C,win_file_write,"Win_File_Write");

function Gna95gp_file_write(hWfile:integer;str:String;num:integer)
_ return integer 1s
temp:integer;
begin ) )
temp:=win_file_write(hWfile,str,num);
return temp; .
end Gna95gp_file_write;

end io;
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