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Preface

Welcome to Compaq Visual Fortran, A Guide to Creating Windows® Applica-
tions. My computing experiences originated during the early 1970s when, as
an undergraduate engineering student, I was introduced to FORTRAN IV
complete with the joys of card readers, syntax errors, and an express four to
six hour response time between job submission and output. Soon afterward,
I was attracted by the immediacy of BASIC, and that language served my
computing needs until the late 1980s, when I was involved in some research
in which the client wanted software to be written in Fortran for use on the
client’s mainframe. I then saw Fortran in a new light; the power of portabil-
ity meant that I could develop a program on a PC and send it to others to
compile on their workstation or mainframe. The reverse was also true; I
could use on my PC a vast range of software that had been developed for
mainframes during a 30-year period.

Around 1994, I started to use Microsoft Visual BASIC 3.0 to provide a
Windows graphical user interface (GUI) for my DOS-based Fortran pro-
grams. It was a revolutionary way of developing graphical user interfaces.
However, my graphics requirements stretched Visual BASIC to the limit,
and I often used the Windows Application Programming Interface to get
some extra features. With the switch to a 32-bit operating system signaled
by Windows 95 and Windows NT 3.5, Microsoft introduced the Fortran
PowerStation Version 4.0 compiler, in which one could compile DOS Con-
sol Window Projects, QuickWin Projects, and Windows Projects where the
Win32 APIs were called directly. This program and its successors, Digital
Visual Fortran 5.0 and 6.0 and now Compaq Visual Fortran 6.6, endowed
programmers with the capability to create full-fledged Windows applica-
tions using only Fortran. The mixed language capabilities also meant that
code segments written in Fortran and C could be compiled and linked into
one single executable program.
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Until now, one major drawback was the absence of a Fortran-specific
book with information on how to develop graphical user interfaces in For-
tran. Fortran programmers either had to read books written in C to learn
about the Windows API or else buy proprietary software that provided
interfaces to the API as a set of subroutines that could be called from For-
tran. This book is aimed at Compaq Visual Fortran (CVF) users who want
to develop applications with Windows-style graphical user interfaces by
using the Win32 API interface definitions supplied with Visual Fortran. It
illustrates, through numerous ready-to-run examples, how to develop
QuickWin programs, explore the possibilities offered by the Win32 API,
and create professional quality graphics using OpenGL. When creating the
examples in this book, I worked with the belief that “if it can be done in C,
it can also be done in Visual Fortran.”

This is not a book on Fortran programming, so you will need to be com-
fortable with programming in FORTRAN 77 or, preferably, Fortran 90/95.
You should also have some familiarity with the online Programmer’s Guide
that comes with Visual Fortran. To gain maximum advantage from using
this book, you will need access to a standard version of CVF 6.6. Because
most of the examples were originally created in CVF 6.1, users of previous
versions of CVF should be able to use the techniques outlined. However, be
aware that differences exist in the interface definitions and the symbolic
constants between the previous editions of Visual Fortran and CVF 6.6. For
example, the symbolic constant NULL_POINT is used in some applica-
tions, but users of CVF 6.1 will have to provide their own equivalent to
NULL_POINT. In some places where NULL is used, CVF 6.1 users may
need to substitute %Val(0).

Writing this book required me to make judgments on both the content
covered and the amount of detail to be included. I have heard from readers
of other computing books that they do not like to have details of the Win32
API functions reproduced in the text of a book because they already have
access to that information online in Visual Studio. Therefore, I have tried to
reach a balance in the material provided in this book by providing step-by-
step information at the introductory level to topics and, as the topics
progress, to include only the more salient points. I am interested in getting
feedback through the publishers as to what readers would like to see
included in any subsequent edition.

The source code for all the programs in this book can be downloaded
from the companion Web site—the URL, http://www.bh.com/compan-
ions/1555582494/, takes you directly to the downloadable material. You
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can also access it by going to www.digitalpressbooks.com (or www.bh.com/
digitalpress). Find your way to Compaq Visual Fortran (by using the Search
feature, or going to the page on Software Development by using the naviga-
tion buttons in the lower right of the screen). Once you reach the full page
devoted to this book, click on the hot link “Provides downloadable supple-
mentary materials from author” in the box at the right edge of the screen to
go to the material.
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1
Getting Started

1.1 A look at Developer Studio

Compaq Visual Fortran (Visual Fortran) uses the same development envi-
ronment as Microsoft Visual C++. This development environment is shown
in Figure 1.1, and it is known as the Microsoft Developer Studio. In Figure
1.1, the left pane has tabs to select a FileView, a ResourceView, and a Class-
View. The FileView shows each project and the project files associated with
the Workspace. The ResourceView appears if the Workspace uses Resources
such as dialogs and icons. The ClassView appears only if Visual C++ is
installed. ClassView is not used by Visual Fortran.

The FileView pane shown in Figure 1.1 contains the files associated with
the Workspace for the project Plots. The Source Files folder indicates that
there are six files in this project workspace: Callbacks.f90, Globals.f90,
Main.f90, Menu.f90, Plot.f90, and Resource.rc. The Resource Files folder
contains one bitmap and three icons, while the External Dependencies
folder lists the files global.mod and resource.fd. Double-click on any of the
file icons in the FileView pane to open that file with the Developer Studio
text editor in the right-hand pane.

In the right-hand pane of Figure 1.1, the file Main.f90 has been opened in
the default text editor. This editor uses green to identify comments in the
code, blue for Fortran standard code, and black for other text. There are actu-
ally 12 different “colorable items” (including comments and Fortran key-
words), and the default color of each item can be changed in Developer
Studio by using the Tools menu, selecting the Options menu item, and then
choosing the tab labeled Format (Tools -> Options -> Format).

The bottom of Figure 1.1 shows the output pane, which shows text dis-
played from building the project. Currently it is displaying information
about compiler and link errors. The output pane has multiple tabs. The
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output pane Build tab is selected after you open a Workspace and compile
one or more project files or build the project.

Windows in the Visual Development Studio can be set to have either
docking or floating properties. Docking windows do not have a title bar,
and they are docked (attached) along an edge of the visual development
environment window. Floating windows have a title bar and can be moved
by dragging the title bar. By holding down the Ctrl key and pressing the
Tab key, you can cycle through each floating window in turn. The docking
or floating properties of a window are set by selecting Options from the
Tools menu. Click the Workspace tab in the docking view list and click the
check box for each window to be displayed with a docking view (see Figure
1.2). Unchecked boxes indicate floating windows.

1.2 Visual Fortran project types

Projects are contained in a workspace and consist of the source files required
for an application, along with the specifications for building the project. A
project type must be chosen every time you create a new project. The

Figure 1.1 Developer Studio window.
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project type determines some of the options that Developer Studio will set
by default for the project and what needs to be generated. It determines, for
instance, the options that the compiler uses to compile the source files, the
static libraries that the linker uses to build the project, the default locations
for output files, and defined constants.

The following seven project types are available with Visual Fortran:

� Fortran Console Applications—These are single-window applications
without graphics (character-cell applications), used for a traditional
Fortran program. Standard Fortran I/O statements are used to write
to the window. 

� Fortran Standard Graphics Applications—Standard Graphics Applica-
tions have a single maximized window covering the entire screen.
Standard Graphic Applications do not have programmable menus,
but they can use QuickWin graphic routines to draw to the window.
Standard Fortran I/O statements are used to write to the window.

� Fortran QuickWin Applications—QuickWin Applications can have a
range of graphics capabilities and receive user input through menu
selections, dialog boxes, and mouse button actions. QuickWin Appli-
cations can have multiple windows. Standard Fortran I/O statements
are used to write to the window.

� Fortran Windows Applications—These are single- or multiple-window
projects with a full graphical interface, which can include menus, dia-
log boxes, and graphical routines and can use any of the available
Win32 API routines. In Fortran Windows Applications, the pro-
grammer directly calls any Win32 routines that are required. Win32
routines are used to write to the window.

Figure 1.2
Setting the docking

properties for
windows in the

Developer Studio.
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� Fortran COM Server—Uses the component object model (COM) to
implement a COM server. COM supports client/server interaction
between a user of an object, the client, and the server. Clients may be
written in Visual Fortran using the Fortran Module Wizard or in
other languages, such as Visual C++ and Visual BASIC.

� Fortran Static Library—These are library routines that encapsulate
some specific functionality. They are linked into .exe files.

� Fortran Dynamic-Link Library—These are library routines that
encapsulate some specific functionality. They are linked into .DLL
files and are used by an .exe file during execution.

1.3 Developing graphical user interfaces

The focus of this book is on using Visual Fortran Version 6.6 to create For-
tran applications that have a Windows-based graphical user interface
(GUI). The traditional character-cell console applications, including those
written in Fortran, are procedural in nature. That is, execution begins with
the first line of executable code and then sequentially follows a defined
pathway through the application, calling functions and subroutines as
required until it reaches the end of the program. Windows-based GUI pro-
grams are event-driven in nature. The order in which the code executes
depends on which events have been chosen. An event occurs every time the
user makes a selection from a range of choices. It could be to open or close a
file, to enter data, or to copy the contents of the screen to the clipboard.

GUI applications should always present the user with a valid set of
options, respond according to the selections made by the user, and ensure
that the user has responded correctly to any input information that the pro-
gram requested. This may mean that some options are disabled, or it may
entail checking that a text box has valid input before proceeding with the
next operation.

1.3.1 Graphical user interface etiquette

It is reasonable to assume that most, if not all, of the people who use your
applications will have previously used Windows-based applications such as
word processors and spreadsheets. This being the case, your application
users will have certain expectations of your GUI because applications in the
Windows environment share a common “feel” in their user interfaces.
Referring to Figure 1.3, users will expect File and Help to be the first and


