


•   Functions and Messages by category

Note.. The following is a list of all OS |2 and Presentation Manager functions and messages discussed
in the book, organized according to the types of services they provide. Following the name of each

function or message is the number of the figure in the book that provides a full explanation.

•    CLIPBOARD
MANAGEMENT
Winopenclipbrd
WinQueryclipbrdData
WinsetclipbrdData
WinEmptyclipbrd
Wincloseclipbrd

•   COMMUNICATION
(AMONG THREADS)
Dossemset
Dossemclear
Dossemwait

CONTROL WINDOW
MANAGEMENT
General
WM  COMRAND
WM  CONTROL

Edit Fields
- EM  SETTEXTLIMIT

List Boxes
LM  INSERTITEM
LM_QUERYSELECTION
LM_QUERYITEMTEXT
LM  DELETEALL

12.6                    .

12.7

12.8

8.24

Menus
MM  SETITEMTEXT
MM  SETITEMATTR
WM  INITMENU

Scroll Bars
SBM  SETSCROLLBAR
SBM  SETPOS
WM  HSCROLL
WM  VSCROLL

CURSOR
MANAGEMENT
Wincreatecursor
Winshowcursor
WinDestroycursor

•   DIALOGBOX
MANAGEMENT
WinDlgBox
WinDefDlgproc
WinsendDlgltemMsg
WinDismissDlg
WM  INITDLG



•   DISPLAYOFDATA
Erasing
WinFillRect
GpiErase
WM  ERASEBACKGROUND

Font Management
GpicreateLogFont
GpiLoadFonts
GpiQueryFonts
Gpisetcharset

Graphics
GpiMOve
GpiLine
WinDrawBitmap
WinDrawpointer

Miscellanous
Winscrollwindow
Winupdatewindow
WM  PAINT

Presentation Spaces
WinlnvalidateRect
WinBeginpaint
WinEndpaint
WinGetps
WinReleaseps

Text Strings / Attributes
Gpisetcolor
GpisetBackcolor
GpisetBackMix
GpicharstringAt
WinDrawText
Winupper

•   ERROR PROCHSSING
WinGetLastError 3.11

WinMessageBox
WinAlarm

•   INFORMATION
Winquerysysvalue

•   INITIALIZATION /
TERMINATION
Winlnitialize
WincreateMsgQueue
WinRegisterclass
WinDestroyMsgqueue
WinTerminate
WM  CREATE
WM  INITDLG
WM  CLOSE
WM_QUIT
WM  DESTROY

•   KEYBOARD
MANAGEMENT
WinGetKeystate
WinQueryFocus
WinsetFocus
WM  CHAR
WM  SETFOCUS

•   MEMORY
MANAGEMENT
Heap
WincreateHeap
WinLockHeap
WinAlocMem
WinFreeMem
WinDestroyHeap

11.1
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.I ntroduction

The   Presentation   Manager   is   the   windowed   graphics   interface
provided with the OS/2 operating system, beginning with version 1.1.
Although implemented as an extension to the basic operating system,
the Presentation Manager is central to the purpose of OS/2. OS/2 was
designed to run multiple programs, to allow communication among
these programs, and to provide efficient interaction with the user. The
Presentation Manager uses the basic facilities of OS/2 to run multiple
applications  within  windows  on  a  single  screen,  to  exchange  data
among these applications,  and to coordinate their input and output
operations. The Presentation Manager thus realizes the fundamental
design  goals  of  OS/2;  it  fully  exploits  the  basic  operating-system
capabilities  and  makes  these  features  immediately  available  to  the
programmer  and  to  the  user.  The  designers  of  OS/2  consider  the
Presentation Manager to be the OS/2 programming environment of
choice.

Writing an application for the Presentation Manager offers many ad-
vantages.  First,  the  Presentation  Manager  uses  a  graphics  display
mode, which can display a higher density of information than a stand-
ard text mode. The Presentation Manager is an ideal environment for
graphics  programs,  or  for  programs  that  display  a  combination  of
graphics  and  text.  Even  applications  that  are  primarily  textual  can
benefit from running in a graphics environment. These programs can
display text in a variety of fonts to produce a screen image that closely
resembles the final printed copy; also, a graphics display mode enables
the Presentation Manager to create the detailed icons and window ele-
ments that auow the user to control the program.

Another important advantage of the Presentation Manager is that the
graphics interface is #7i!/or77t from one apphcation to another. The Presen-
tation Manager provides a standard set of menus, dialog boxes, icons, and
other components of the user interface. Applications that use these stand-
ardfachitieshaveafamiliarappearanceandareeasytolean.Theinterface
is uniform not ordy among Presentation Manager applications, but also
among apphcations written for similar environments, such as Microsoft
Windows for MS-DOS. Additionally, by using these high-level fachities in
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your  programs,  you  can  avoid  the  significant  programming effort  re-
quired to develop your own user interface.

The Presentation Manager also provides uniform channels for com-
munication and exchange of data among separate programs. Accord-
ingly, applications written for this environment can easily coordinate
their activities and exchange data in order to form integrated software
Systems.

Finally, under the Presentation Manager you can write programs that
are  dcz„.cc-z.77dcpc71dc7if  (provided  you  follow  the  simple  rules  empha-
sized in this book). For example, you can write a Presentation Manager
application that will continue to run without modification as higher-
resolution video devices are developed in the future (assuming only
that the vendors of such devices supply the required device drivers for
the Presentation Manager).

Note also that the Presentation Manager forms an integral part of
OS/2.  Unlike  Microsoft  Windows,  the  Presentation  Manager  is  in-
cluded with every copy of the operating system ®eginning with ver-
sion  1.1),  and  automatically  appears  when  the  system  is  started.
Accordingly,   Presentation   Manager   applications,   which   integrate
smoothly with this default environment, should be in great demand.

Unfortunately, however, developing an application for the Presenta-
tion Manager is not a trivial task for the programmer accustomed to
traditional programming environments. There are two basic reasons for
the initial difficulty in writing a Presentation Manager program. First,
as you will see in this book, the basic  architecture of a Presentation
Manager application is radically different from that of a traditional pro-
gram.  Second,  the  Presentation  Manager  is  designed  to  provide  a
sophisticated  interface for a wide variety of graphics and text mode
programs. Accordingly, the number of function calls it provides is vast,
and  many  of these  function calls  accept a  large  and  complex  set  of
parameters and options. As you develop Presentation Manager applica-
tions, you will likely come to appreciate the variety and subtlety of con-
trol   afforded   by   the   Presentation   Manager   application   program
interface.  Initially,  however,  the  complexity  can  form  an  obstacle  to
learning and using the system.

This book is written to help you overcome both of these difficulties.
First, Part I of the book gently introduces you to the basic program ar-
chitecture  by   tracing   the   development   of  a   typical   Presentation
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Manager application-a text editor-beginning with a simple program
shell and then gradually, chapter by chapter, adding features to this
basic  structure  until  it  becomes  a  complete  and  useful  application.
Second, rather than presenting a large collection of functions at once,
the book introduces the  Presentation Manager  services  individually,
and only as they are required in the development of the example pro-
gram or in the treatment of the current topic. Thus, the description of
the program interface unfolds gradually, and each function is explained
within a  context that clarifies its purpose.  Also, unlike the technical
documentation, this book does not have the burden of presenting ¢JJ the
features of each function; accordingly, the explanations of the functions
focus on the essential elements and omit some of the confusing details
that are important only for more advanced applications.

The book is written to be a first learning resource as you approach the
Presentation  Manager.  It  is  designed  to  facilitate  the  initial  learning
pi-ocess  so that you can begin to enjoy the benefits of programming
under this environment as quickly as possible.

BACKGROUND
•    AND REQUIREDTOOLS

Given the ambitious scope of the book, there is little opportunity
to explain programming basics. To understand the coding techniques
and the example program listings, you should have a basic familiarity
with the C language (the Bibliography recommends several books that
will help you improve your C programming skills).  Fortunately, the
book uses no assembly language.

Because all Presentation Manager applications run in the protected
mode of OS/2, it would also help to have an understanding of the basic
architecture of the Intel 80286 processor and the features of the OS/2
operating-system kernel. The first chapter briefly summarizes the un-
derlying   facilities   of   OS/2;   for   additional   information,   see   the
Progr¢777777cr's  G#z.dc fo  OS/2  or one of the other books on OS/2 kernel

programming cited in the Bibliography.
Programmers who have written applications for Microsoft Windows

will  find  many  features  of  the  Presentation  Manager  quite  familiar.
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However,  a background  in Windows programming is  7iof  rcq#z.red to
fully understand the techniques presented in this book.

To prepare the example programs given in this book, and to write
your own applications, you will need a programmer's toolkit designed
specifically for developing Presentation Manager applications. The ex-
ample programs were developed using the Microsoft OS/2 Software
Development  Kit,  which  includes  the  operating  system  and  many
programming tools.  The following toolkit components were used  to
develop  the  programs  in the book:  the C  compiler  (version 5.1),  the
OS/2 header and library files, the Dialog Box Editor, the Icon Editor,
the resource compiler, the MAKE utility, the linker, and the online help
facility (QuickHelp).

•    OVERVIEWOFTHE BOOK
This book is divided into two parts. Part I describes the essential

elements of a Presentation Manager application and provides the step-
by-step techniques for writing a basic program. Part 11 explores a set of
more advanced topics.

Part I consists of Chapters 1, through 8.  Chapter 1 summarizes the
underlying facilities of OS/2 and the general features of the Presenta-
tion Manager; the purpose of this chapter is to provide an overview of
the  context  in  which  Presentation  Manager  applications  run.  The
remaining  chapters  in  Part  I  describe  the  specific  techniques  for
developing a basic Presentation Manager application. These chapters
are based upon a single example program: a Presentation Manager text
editor.

Chapter 2 describes how to write the basic program skeleton, which
displays a window on the screen and writes a single line of text to this
window.  Although this program performs only a rudimentary set of
tasks,  it  contains  most  of  the  essential  elements  of  a  Presentation
Manager application.

Chapter 3 then shows how to use the Presentation Manager memory-
management functions to provide a buffer for storing the file data man-
aged  by  the  text  editor.  This  chapter  also  describes  how  to  display
multiple lines of text within the window, how to handle errors that occur
when  calling  Presentation  Manager  functions,  and  how  to  use  the
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Presentation  Manager  macros.  The  version  of  the  example  program
presented in this chapter reads a text file and  displays as many lines
from the beginning of the file as will fit in the current program window.

Chapter 4 illustrates the techniques for adding horizontal and verti-
cal scroll bars to the program window, and for scrolling the window
data as the user operates the scroll bars with the mouse. This chapter
also explains how to provide a simple keyboard interface that reads the
arrow keys and allows the user to scroll the file data without a mouse.
The resulting version of the example program permits the user to read a
text file and view any portion of this file within the window.

Chapter 5 shows you how to manage a Presentation Manager cursor,
which marks the current insertion point within the file. This chapter ex-
plains  how  to  create  and  display  a  cursor,  and  how  to  move  it  in
response to keyboard commands.

Chapter  6  explains  how  to  implement  a  full  keyboard  interface,
which processes normal character keys, as well as function keys, arrow
keys, and other control keystrokes. This chapter also presents a set of
routines for inserting and deleting data from the text file. The version
of the example program given in Chapter 6 provides a full set of com-
mainds for adding and modifying file data.

tchapter  7  describes  the  techniques  for  designing  and  installing
Presentation Manager menus, which allow the user to select and ex-
ecute program commands. This chapter also explains how to define ac-
celerator keys, which are keystrokes that directly activate commands,
bypassing  the  program  menus.  In  addition,  Chapter  7  presents  the
routines for implementing several of the menu commands.

Chapter  8  describes  the  methods  for  designing,  displaying,  and
managing dialog boxes. Dialog boxes are temporary windows used to
display information and obtain data from the user. Dialog boxes are
typically displayed when the user selects a menu item that requires ad-
ditional information. This chapter also presents the final complete list-
ing of the example program, which implements most of the essential
features of a text editor.

Part Two (Chapters 9 to 12) explores several advanced features of the
Presentation Manager that can be used to enhance the applications you
write. Chapter 9 describes how to write an interface to the Presentation
Manager clipboard, which is a facility for transferring data within a
single  program  or  among  separate applications.  This  chapter  shows
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you how to use the clipboard to implement cut, copy, and paste com-
mands within the text editor presented in Part I.

Chapter  10  covers  the  techniques  for  defining  and  using  several
types of Presentation Manager resources, including icons, pointers, bit-
maps,  strings,   and  programmer-defined   resource  types.   By  using
resources, you can define graphic or textual data, store the data within
special segments in the program file, and then load and use the data
when required at run-time.

Chapter 11 explains how to add a mouse interface to your applica-
tion.  Specifically,  it  shows  how  to  read  the  position  of  the  mouse
pointer, how to control the shape of the pointer, and how to detect the
state   of   the   mouse   buttons.   The   examples   in   this   chapter   also
demonstrate several of the Presentation Manager graphics functions.

Finally,  Chapter 12 shows you how to improve the efficiency and
responsiveness  of  your  Presentation  Manager  applications  by  using
multiple threads of execution. This chapter also explores the methods
for smoothly synchronizing the activities of separate program threads.
As  an  example,  the  chapter  shows  you  how  to  implement  a  print
routine as a secondary thread within the text editor presented in Part I.

The appendices provide reference material that will be useful both
while you read the book, and when you begin developing Presentation
Manager  applications.  Appendix  A contains  a  glossary  that  defines
many of the terms you will encounter while working with OS/2 and the
Presentation  Manager.  Appendix  8  briefly  summarizes  each  of  the
operating-system  services  discussed  in  the  text,  and  Appendix  C
provides   the   same   information   for   the   predefined   Presentation
Manager messages. The Bibliography lists books that are useful for ob-
taining  background  information  or  for  exploring  specific  topics  in
greater depth. Finally, the inside covers of the book provide a list of the
system functions and messages discussed in the text, organized accord-
ing to the types of services they perform.

•    HOWTOUSETHEBOOK
Although the book contains a large amount of reference material,

it is primarily tutorial. Ideally, you should start by reading all of the
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