
























































































































































































































































































































































































































































































































































































































































































































































































































































This compiles the application and creates PAINT.EXE and APP.RES in
\PENPOINT\APP\PAINT.

Running
After compiling Paint, you can run it by

1 Adding \\boot\penpoint\app\Paint Demo App to
\PENPOINT\BOOT\APP.INI

2 Booting PenPoint
3 Creating a new Paint document, and turning to it.

Alternatively, you can boot PenPoint and then install Paint Demo App via the
Connections Notebook.

Files Used

The code for Paint is in \PENPOINT\SDK\SAMPLE\PAINT. The files are:
BITMAP.RES resource file for the document icon
CUTIL.C utility routines for reading & writing data and strings
CUTILH header file for reading/writing utility routines
METHODS.TBL method table for the paint classes
PAPP.C source code for the paint application class
PIXELMAP.C utility routines for using pixel maps
PIXELMAP.H header file for pixel map utility routines
PIXWIN.C source code for the PixWin class
PIXWIN.H header file for the PixWin class
PWIN.C source code for the PaintWin class
PWIN.H header file for the PaintWin class.

I SAMPLE CODE

Toolkit Demo

~ tkdemo) shows how to use
many of the classes in
PenPoint’s UI Toolkit.
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Tkdemo does not show how to use trackers, grab boxes, or progress bars.
Objectives

This sample application shows how to:

¢ Use most of the-classes in the PenPoint UI Toolkit

¢ Create a table layout

TOOLKIT DEMO

- Toolkit Demo (also known as

- Although it is not exhaustive,
it does provide many examples
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Create a custom layout
Provide multiple option cards for an application subclass

Determine if an option card should be applicable, based on the current
selection

Provide a bitmap for clslcon
Create a scrollwin as the app’s frame client window

Specify an application version number.

Class Overview

Toolkit Demo defines one class: clsTkDemo. It makes use of the following classes:

clsApp
clsAppMgr
clsBitmap
clsBorder
clsButton
clsChoice
clsCustomLayout
clsDateField
clsField
clsFixedField
clsFontListBox
clsIcon
clsIntegerField
clsLabel
clsListBox
clsMenu
clsMenuButton
clsNote
clsOptionTable
clsPopupChoice
clsScrollWin

clsStringListBox

clsTabBar

clsTabButton

clsTableLayout

clsTextField

clsTkTable

clsToggleTable
clsTkDemo creates a scrollwin as its frame client window. This lets the
demonstration’s windows be larger than the frame. A scrollwin can have many
client windows, but it shows only one at a time. So, tkdemo creates several child
windows, one for each of the topics it demonstrates. cIsTkDemo also creates a tab
that corresponds to each window. The tab buttons are set up so that their instance
data includes the UID of the associated window. When the user taps on the tab,

the tab sends msgTkDemoShowCard to the application. Tkdemo then switches to
that window by sending msgScrollWinShowClintWin to the scrollwin.

An interesting point is that, to avoid receiving messages while it is creating
windows, tkdemo only sets itself as the client of its tab bar after it has created all
the windows.

cIsTkDemo’s instance data is the tag of the current selection and the UIDs of its
option sheets. It files all of this in response to msgSave.
Compiling

To compile Toolkit Demo, just

cd \penpoint\sdk\sample\tkdemo
wmake

This compiles the application and creates TKDEMO.EXE in
\PENPOINT\APP\TKDEMO.

Running

After compiling Toolkit Demo, you can run it by

1 Adding \\boot\penpoint\app\Toolkit Demo to \PENPOINT\BOOT\APP.INI
2 Booting PenPoint

3 Creating a new Toolkit Demo document, and turning to it.



Alternatively, you can boot PenPoint and then install Toolkit Demo via the lllpll‘l'ﬂpp
Connections Notebook.

_ Inputapp is a simple

-~ application that demonstrates
penbased input event
handling. As the user drags
the pen around, inputapp
draws a small square in the
window. To provide this

| functionality, it creates a

"~ descendant of clsWin
(clsInWin), which looks for

pen input events.

Files Used v
The code for Toolkit Demo is in \PENPOINT\SDK\SAMPLE\TKDEMO. The

files are:
BORDERS.C code for creating different kinds of borders
BUTTONS.C code for creating different kinds of buttons
CUSTOMS.C  code for creating clsCustomLayout instances

FIELDS.C code for handwriting fields of clsField and its descendants
clsDateField, clsFixedField, clsIntegerField, and clsTextField

GOLOGO.INC include file containing a handcoded GO logo bitmap

ICON.RES resource file for a smiley face, created with PenPoint’s bitmap
editor

ICONS.C code for creating different kinds of icons

LABELS.C code for creating clsLabel instances with different fonts, rows,
columns, etc.

LBOXES.C code for making list boxes (clsListBox, clsStringListBox, and
clsFontListBox) '

METHODS.TBL the method table for the tkdemo app
NOTES.C creates different kinds of instances of clsNote
OPTABLES.C creates a sample option table

OPTIONS.C demonstrates option cards and their protocol, and also creates an
instance of clsPopUpChoice

TABLES.C creates various tables (instances of clsTableLayout) & &0
o\awr)d@!anrguibpg i

TKDEMO.C code for the overall Toolkit Demo application h

TKDEMO.H header file for the application class

TKTABLES.C code for creating several subclasses of clsTkTable, including
clsMenu, clsChoice, and clsTabBar.

Inputapp’s window tracks the pen by drawing a small box at the xy location
provided by the event. It also erases the previous box by first setting its DC’s raster
op to sysDcRopXOR. Then it redraws the box at the previous location, thereby
erasing it.

Note: If you want your windows to respond to gestures or handwriting, you
usually do not look for input events yourself. Instead, you use specialized window
classes such as clsGWin and cIsIP, which “hide” lowlevel input event processing

. INPUTAPP &
°

I SAMPLE CODE



from their descendants. These classes send higherlevel notifications such as
msgGWinGesture and msgIPDataAvailable.
Objectives
This sample application shows how to:
Create a drawing context in a window

Set a window’s input flags to get pen tip & move events

¢ Handle pen events (PenUp, PenDown, etc.) in a window
¢ Use BeginPaint/EndPaint messages
¢ Turn on message tracing for a class.

Class Overview
Inputapp defines two classes: clsInputApp and clsInWin. It makes use of the
following classes: :

clsApp

clsAppMgr

clsClass

clsSysDrwCrx

clsWin

The only function of clsInputApp is to create clsInWin as its client window. It
does this in its msgAppInit handler.

clsInWin is a descendant of cdlsWin. Because clsWin does not turn on any window
input flags, clsInWin must set window flags to get certain pen events.

Since clsInputApp recreates the input window from scratch and has no other
instance data, it does not need to file itself. The input window does not need to
save state either. When called upon to restore its state (msgRestore), it simply
reinitializes. ~

Compiling

To compile inputapp, just

cd \penpoint\sdk\sample\inputapp
wmake

This compiles the application, and creates INPUTAPP.EXE in
\PENPOINT\APP\INPUTAPP.

Running

After compiling inputapp, you can run it by

1 Adding \\boot\penpoint\app\inputapp to \PENPOINT\BOOT\APP.INI
2 Booting PenPoint

3 Creating a new inputapp document, and turning to it.

Alternatively, you can boot PenPoint and then install inputapp via the
Connections Notebook.

Files Used

The code for inputapp is in \PENPOINT\SDK\SAMPLE\INPUTAPP. The

files are:
INPUTAPP.C the source code for the inputapp classes
METHODS.TBL the method tables for the classes.

04T



Writerap

,,! o -

Objectives

This sample application shows how to:

¢ Use the SPaper and Translation objects

Writerap provides a ruled
sheet for the user to write on.
When the user lifts the pen
out of proximity, writerap
translates what the user wrote,
and places the translated text
on the line below the ink. The
user can change the
translation algorithm from
wordbased, to text or
numberbased.

¢ Make a translator for words, text, or numbers only

SAMPLE CODE

@ Use the xlist returned by the translation objects and how to interpret its data

¢ Put a choice control in a menu.

Class Overview

Writerap defines two classes: clsWriter and clsWriterApp. It makes use of the
following classes:

clsApp
clsAppMgr
clsChoice
clsClass
clsMenu
clsSPaper
clsSysDrwCtx
clsXText
clsXWord

Compiling
To compile writerap, just

cd \penpoint\sdk\sample\writerap
wmake

This compiles the application and creates INPUTAPP.EXE in
\PENPOINT\APP\WRITERAP.

Running

After compiling writerap, you can run it by

1 Adding \\boot\penpoint\app\writerap to \PENPOINT\BOOT\APP.INI
2 Booting PenPoint '

3 Creating a new writerap document, and turning to it.

Alternatively, you can boot PenPoint and then install writerap via the Connections
Notebook.

WRITERAP

N
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Files Used
The code for writerap is in \PENPOINT\SDK\SAMPLE\WRITERAP. The
files are:

METHODS.TBL the method table for the classes

WRITERAP.C the source code for the classes

WRITERAP.H the header file for the classes.
Basic Service

Basic Service is the absolute minimum code required to be a service. This is the
Hello World for service writers. It only requires the service writer to implement
one message: msgNewDefaults. This approach helps to get someone up and
running as a service in the shortest time.

For more complex services, see the TESTSVC and MILSVC samples.

Objectives

This sample service shows how to make a service (the makefile differs from

application makefiles).

Class Cverview

Basic Service defines one class: clsBasicService. It makes use of the following
classes:

clsClass

clsService

To compile Basic Service, just

cd \penpoint\sdk\sample\basicsvc
wmake

This compiles the service, and creates BASICSVC.DLL in
\PENPOINT\SERVICE\BASICSVC.

Runring
After compiling Basic Service, you can run it by

1 Booting PenPoint

(744

2 Tapping on the Connections Notebook to open it, and turning to the Services
page

3 Installing Basic Service.

Testing

To test Basic Service, check to make sure that you can install and deinstall it
without getting any errors in PENPOINT.LOG.

Files Used
The code for Basic Service is in \PENPOINT\SDK\SAMPLE\BASICSVC. The

files are:
BASICSVC.C clsBasicSvc’s code and initialization
BASICSVC.H header file for clsBasicSvc
DLL.LBC list of exported functions for the Watcom linker
METHOD.TBL method table for clsBasicSvc.
’ Test Service

Test Service is a starter kit for most service writers. It has message handler stubs for
the most common service messages.

For other examples of services, see the BASICSVC and MILSVC samples.

Objectives
This sample service shows how to:
¢ Make a service (the makefile differs from application makefiles)

¢ Define handlers for messages sent to a class.

Class Overview

Test Service defines two classes: clsTestService and clsTestOpenObject. It makes
use of the following classes:

clsButton

clsClass

cIsFileHandle

clsOpenServiceObject



clsOptionTable

clsService

Compiling

To compile Test Service, just

cd \penpoint\sdk\sample\testsvc
wmake

This compiles the service and creates TESTSVC.DLL in
\PENPOINT\SERVICE\TESTSVC.

Running

After compiling Test Service, you can run it by

1 Booting PenPoint

2 Tapping on the Connections Notebook to open it, and turning to the Services
page

3 Installing Test Service

Testing

To test Basic Service, check to make sure that you can install and deinstall it

without getting any errors in PENPOINT.LOG.

The code for Test Service is in \PENPOINT\SDK\SAMPLE\TESTSVC. The files
are:

DLLLBC list of exported functions for the Watcom linker
METHOD.TBL method table for the classes defined in Test Service
OPENOBJ.C clsTestOpenObject’s code and initialization
OPENOBJ.H header file for clsTestOpenObject

TESTSVC.C clsTestService’s code and initialization

TESTSVC.H header file for clsTestService.

i SAMPLE CODE

MIL Service

Test MIL Service is a starter kit for device driver writers.

For other examples of services, see the BASICSVC and TESTSVC samples.

Objectives

This sample service shows how to make a service (the makefile differs from
application makefiles).

Class Overview

Test MIL Service defines one class: clsTestMILService. It makes use of the
following classes:

dsClass
clsMILService

Compiling
To compile Test MIL Service, just

cd \penpoint\sdk\sample\milsvc
wmake

This compiles the service, and creates MILSVC.DLL in
\PENPOINT\SERVICE\MILSVC.

Running

After compiling Test MIL Service, you can run it by

1 Booting PenPoint

2 Tapping on the Connections Notebook to open it, and turning to the Services
page

3 Installing Test MIL Service.

Testing

To test Test MIL Service, check to make sure that you can install and deinstall it
without getting any errors in PENPOINT.LOG.

MIL SERVICE
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Files Used
The code for Test MIL Service is in \PENPOINT\SDK\SAMPLE\MILSVC. The
files are:

DLLLBC list of exported functions for the Watcom linker

METHOD.TBL method table for clsTestMILService

MILSVC.C clsTestMILService’s code and initialization

MILSVC.H header file for clsTestMILService.

PLT



Here are some of the terms used throughout the PenPoint Software Developer’s Kit. Glossary terms appear in bold for
emphasis. Terms that are only used within one subsystem may not appear in this Glossary. The glossary entry is followed
by the name of the manual part that discusses the topic in more detail. Use the Master Index found at the end of the
PenPoint Development Tools volume to locate more information. :

abstract class A class that defines messages or provides
useful functionality, however, clients do not create #nstances of
an abstract class. Class Manager

accessory An accessory document “floats” on the Desktop
when active, appearing over pages in the Notebook. Most
accessories appear in the Accessories auxiliary notebook.
Application Framework

acetate plane, acetate layer The window system maintains
a global, screen-wide display plane called the acetate plane,
which is where ink from the pen is normally “dribbled” by
the pen-tracking software as the user writes on the screen.
Windows, Input

activation The transition of a document to an active state,
with a running process, an application instance, etc.
Application Framework

activation What happens when the user actually operates a
control, often by lifting the pen up. The user can preview a
control without activating it. UI Toolkit

advisory message Messages that an object’s class sends to
other objects (possibly including seffj informing them of
changes. Often the class sending the message does not itself
do anything in response. Class Manager

aliasing Multiple tasks can access the same piece of physical
memory by aliasing selectors. System Services

ancestor Every class has one immediate ancestor. When a
class receives a message, the class can elect to pass the message
on to its immediate ancestor, and in turn the ancestor may
pass on the message to its own ancestor. Hence a class can
“pick up,” or inberit the behavior of its ancestors. Class
Manager

API (Application Programmer’s Interface) The
programmatic interface to a software system. The PenPoint
APL is covered in depth in the Architecture Reference; the
functions and messages comprising the PenPoint API are
listed in the API Reference and in the header files in
\PENPOINT\SDK\INC from which the AP/ Reference was
derived. a// '

application Usually, the program code and support files of
an end-user program—the software that you create to run
under PenPoint. a//

application class A PenPoint class that contains the code
and initialization data used to create running applications.
Application Framework

application framework See “PenPoint Application
Framework.” (Application Framework)

application hierarchy Whenever the user creates, moves, or
copies a document, PenPoint creates a directory for the
document in memory (usually on the RAM volume, under
\PENPOINT\SYS\DT). These directories make up the
application hierarchy. Every document has a place in the
application hierarchy even if it isn’t running, so that the state
of the system can survive application shutdown and reboots.
The Notebook and Section Table of Contents display a view
of part of the application hierarchy. Application Framework

application home An external volume on which an
application is permanently stored. Installation

apphcatlon instance Loosely, a single, activated clocument,
in a running process, complete with its objects and
application data. Strictly speaking, the application instance is
only the instance of the application’s class, also known as the
application object. Application Framework

application object ‘The instance of an application that
receives PenPoint Application Framework messages when a
document of that application is activated. Application
Framework

at-least-once delivery Guarantees that datagrams are
delivered to their destination at least once. Remote Interfaces

atom The Text subsystem provides a mechanism for creating
a database of unique strings and accessing those strings
through a globally-valid, compact, unique identifier, called an
atom. Text

attribute Various typographical properties affecting the
appearance of glyphs in a font, such as bold, italic,
condensed, encoding, and so on. Windows and Graphics

attributes Data associated with a node in the File System.
There is a fixed set of file-system attributes, and clients can
define and set additional arbitrary client-defined attributes.
File System

- attributes Text attributes are either default attributes, which

apply to an entire object, or local attributes, which apply to
contiguous ranges of characters or paragraphs. Texz

baseline Windows have a baseline in both the x and y
dimensions which you can use to achieve more pleasing
alingment. Windows and Graphics
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Bezier curve A curved line formed from two end points and
two control points, supported by SysDC. Graphics

bind You must bind a DC to a window (and hence a pixel
device) before you can draw using it. Windows and Graphics

binding The process that joins a device driver to a port or
another device driver; for example, a client binding to a
service makes the client known to that service. Remote

Interfaces

bitmap An array of pixels, with an optional mask and hot
spot. Graphics

blocking protocol A transfer protocol used to tranfer large
amounts of data, in which c/Xfér may block the sender until
the receiver empties the buffer. Usility Classes

bounding box The smallest rectangle that fully encloses a
region. UI Toolkit '

bridge A computer or other smart device that can link two
networks and route traffic from one zone to another. Remoze
Interfaces

browser A component that displays file system contents to
the user; used in disk viewers, installers, and TOCs. Usilizy
Classes

button Buttons are labels that the user can activate. U/
Toolkit

cached image A pixelmap in memory which is in the
optimum form for quickly displaying in a window. Windows

and Graphics

capability A flag controlling an action on an object (such as
sending it msglNew, creating a descendant class from it, etc.).
If it is not set, the action may require that the sender know
the object’s key  (classes)

child window A window that is a child, or grandchild, of
another in the window tree. Windows

choice A table that displays several alternatives and allows
the user to pick only one. UI Toolkit

class A special kind of object that implements a particular
style of behavior in response to messages. Most classes act as
factories for objects: you can create instances of a class by

sending that class the message msg/New. In the PenPoint Class .

Manager, a class has a method table, which determines which
messages sent to objects of that class that the class responds
to. A class’s processing of a message often involves passing the

message to the class’s ancestor in order to inherit appropriate
behavior. Class Manager

Class Manager The code that supports the object-oriented,
message-passing, class-based programming style used
throughout the PenPoint operating system and in all
PenPoint applications. The Class Manager itself implements
two classes, clsObject and clsClass. Class Manager

client The general term for any software using some feature
of PenPoint. 2/l

client The object that receives messages from toolkit
components notifying it of important user actions and events.

UI Toolkit

client window Frames and scrollwins manage a window
that is supplied by, or of interest to, the client of the frame or
scrollwin. UI Toolkit

clipping The process by which drawing operations in a
window are prevented from affecting certain pixels on the
windowing device, for example because those pixels are part
of another window. Windows and Graphics

clsApp  Class for all applications; provides a “head start”
framework by responding to the PenPoint Application
Framework's protocol of messages. Application Framework

column A Table Server table has a fixed number of columns
and a variable number of rows. Components

component A piece of system or application software
functionality with a well-defined external interface, packaged
as a DLL, which can be used or dynamically replaced by a
third-party developer. Some components are unbundled and
must be licensed separately from PenPoint. 2//

component layer The component layer of PenPoint
consists of general-purpose subsystems offering significant
functionality that can be shared among applications. Overview

connected A file system volume that is accessible from a
PenPoint computer is connected: a volume may be known yet
disconnected. File System

connection An association between two sockets. Remote

Interfaces

connection-oriented communication In this style of
interface, you establish a connection with another socket,
exchange data, and then break the connection. Remote
Interfaces

connectionless communication In this style of interface,
data is transferred from one socket to another without
explicitly establishing a connection. Remote Interfaces

constraints Specifications for the sizing and positioning of
child windows during layout. The UI Toolkit includes ’
clsTableLayout and clsCustomLayout, which implement tabular
layout and relative positioning respectively. Windows and

Graphics

container application An application whose primary
purpose is to contain (embed) other documents. Application
Framework

context Information maintained by the driver and slave in a

- traversal engine episode. Application Framework

context Information maintained by the Class Manager to
keep track of messages passed up and down the class
hierarchy during message processing. Class Manager



context The PenPoint Source Debugger maintains a context

indicating the current procedure body, which controls the

lexical scope of variables. Development Tools

control dirty Indicates whether or not the control has been

“touched.” (UI Toolk:?)

copy A mode of ITC that copies the entire message; see also
transfer. System Services

cork margin An optional thin strip in the default
application frame that knows how to embed applications.
Application Framework

corrupt When a handle’s target node is deleted or destroyed,
the File System marks the handle corrupt. File System

current byte position Each file handle maintains a
position in the file it refers to, the position at which the next
byte will be read or written. File System

current directory entry Each directory handle maintains a
reference to the next directory entry it will use when the
directory is read one entry at a time. File System

current grafic A picture segment maintains an index in its
set of grafics which is the grafic relative to which the next
operation will take place. Windows and Graphics

data object An object that maintains, manipulates and can
recursively file data. Any descendant of c[rObject can do this.
Often used in Applications together with a view that observe.r
the data object. Application Framework

data resource Contains information saved as a stream of
bytes; see also object resource. Resources

DB The PenPoint Source-level Debugger. DB

DC (Drawing Context) An object that implements an
imaging model; it draws on the device of the window to
which it is bound. GO’s SysDC'is the imaging model used by
all PenPoint’s visual components. Graphics

deactivate Deactivating an application removes its code
from the user’s PenPoint computer, but the Installer still keeps
track of the application’s UID and where its home is.
PenPoint Application Framework, Installation

debug flags A set of flags in PenPoint used to control the
behavior of code. You can set each flag to different bit values
before and while PenPoint is running, and your code can
examine flags programmatically. The lowercase flags are
available for outside developers. Application Writing Guide

default resource agent A resource agent that treats data
resources as a stream of bytes and which treats object
resources as a simple object. Resources

descendant class A class that inherits from another, either
directly, or through a chain of subclasses. Class Manager

device driver Provides an interface between programs and
devices or other device drivers. Remote Interfaces
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dimensions A custom layout specification has four
<« 1 . » . . . . . .
dimensions”: horizontal location, vertical location, width,

and height. U Toolkit

directory A directory is like a catalog; it contains references
to zero or more nodes, called directory entries. File System

directory handle An object that references either a new or
existing directory node in the File System. File System

(UI Toolki)

dirty layout A client can mark a window’s layout dirty to
indicate that it needs to be laid out. Windows

dirty control See “control dirty.”

dirty window The window system marks regions of a
window “dirty” when they need to be repainted. Dirty
windows later receive msgWinRepaint telling them to repaint
their contents. You can mark windows as dirty yourself to
make them repaint. Windows

document A filed instance of some application. A
document has a directory in the application hierarchy, but at
any given time it may not actually have a running process and
a live application instance—these usually are destroyed when
the user turns the page. Most documents live in the Nozebook,
but running copies of floating “applications” such as the
Calculator and Installer are also documents. Application
Framework

dribble The “ink” from the pen when the user writes over
windows which support gestures and/or handwriting. Input

driver The object requesting the traversal (such as the
traversal engine or the search and replace application); see also
slave. Application Framework

DU4 (Device Units 4th quadrant) The coordinate system
of pixels on the screen. Usually you perform window
operations in LWC and specify drawing coordinates in LUC.
Windows

em A typographical term for the height of a square roughly
the size of characters in a font; also known as the point size of

the font. Windows and Graphics

embed The PenPoint Application Framework provides
facilities for applications and components to display and
operate inside of other applications and components without
detailed knowledge about each other. For example, every page
in the Notebook is actually a document embedded in the
Notebook’s window. As another example, a business graphic
document or component could be embedded within a text
document. Application Framework

embedded document An embedded document is a
document that is contained within another document.
Application Framework

embedded window mark clsEmbeddedWin provides an
embedded window mark that indicates the location of an
embedded window. Application Framework

GLOSSARY
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entries The items in a list box. List boxes are scrolling
windows that support very large numbers of items, not all of
which need to exist as windows at all times. UI Toolkit

event The occurrence of some an activity, such as the user
. moving the pen or pressing a key. input

exactly-once delivery A style of datagram communication
that guarantees that the datagrams are delivered to their
destination exactly once. Remote Interfaces

explicit locator A locator that includes both a starting
point and a path. File System

extract The removal of a window and its children from the
tree of windows on some device. It makes the window
invisible but does not destroy it. Windows and Graphics

fields Labels that you can handwrite in. UI Toolkit
file A file is a repository for data. File System

file export A mechanism of the Browser that presents the
user with a choice of file format translators to export the
selection. Utility Classes

file handle The object with which you access a file node
and its data (the handle is not a file itself). File System

file import A mechanism of the browser that presents the
user with a list of available applications that can accept the

imported file. Utility Classes

filing Objects must ordinarily file their state in the File
System so that the user is not aware of documents activating
and terminating on page turns. Application Framework

filter A means of restricting the kinds of messages an object
or process receives. Input

fixed-point number A 32-bit number composed of an
integer and fractional component. Windows and Graphics

floating A floating window appears above the main
Notebook; unlike documents on pages in the Notebook, the
user can move and resize a floating window. 2//

flow control Some protocol is necessary to avoid buffer
overflow in communication. The PenPoint serial driver
utilizes two flow control protocols: XON/XOFF flow control
and hardware RTS/CTS flow control. Remote Interfaces

font cache After ImagePoint renders a font glyph into a
bitmap, it keeps the bitmap in a font cache to speed future
drawing of the character at that size. Windows and Graphics

frame. The border surrounding documents and option
sheets, which often includes a title bar, re51ze corner, move

box, etc. Ul Toolkit

function prototype The declaration of a function and its
parameters in a PenPoint header file. 2//

gateway A computer that translates network requests from
one protocol to another. Remote Interfaces

gesture A simple shape or figure that the user draws on the
screen with the pen to invoke an action or command. Also see

seribble. Handwriting

global memory Memory accessible from all tasks -- you can
pass pointers to objects in global memory between tasks. a//

glyph A symbol or character in a font. Windows and
Graphics

grab Getting exclusive notification of events in the system,
for example when tracking the pen. Input

grafic The individual figure drawing operations stored in a
picture segment. Windows and Graphics

graphics state The current scale, rotation, units, foreground
and background colors, line thickness, and so on, maintained
by a SysDC object. Graphics

hardware task A task that is not scheduled by the operating
system but by hardware events. This category includes
interrupt tasks. System Services

heap A pool of memory; individual chunks of memory in it
aren’t protected. System Services

hot mode A state in which the PenPoint Application
Framework will not terminate (shut down) an application.
Application Framework

hot spot The pixel at the “origin” of a bitmap that is drawn
at the location of the bitmap. Windows and Graphics

image device A windowing device whose image memory is
under the control of the client (instead of on a screen or

printer). Windows and Graphics

in-line In-line fields provide full handwriting and gesture
recognition, allowing the user to write with the pen directly

into the field itself. Ul Toolk:t

Internationalization The process of generalizing a program
so that it is suitable for use in more than one country.

Application Writing Guide

InBox PenPoint’s InBox and OutBox services allow the user
to defer and batch data transfer operations for later execution;
they appear as iconic notebooks. Remote Interfaces

inheritance A class inherits the behavior of its immediate
ancestor class. Through inheritance, all classes forms a tree
with clsObject at the top. Class Manager

input registry The set of objects that have expressed interest
in receiving input events. Input and Handwriting Translation

insertion pad A window that supports character entry. It
may contain windows supporting different kinds of character
entry such as character boxes, ruled paper, and a virtual
keyboard. Handwriting



installation Usually refers to the process of installing some
item onto a PenPoint computer, especially an application, but
also fonts, handwriting prototypes, and services. Installation

instance Every object is an immediate instance of the class
that created it. It is also an instance of that class’s ancestors.
For example, a button is an instance of c/sButton, but it is also
an instance of clsLabel, of clsWin, and of clsObject. Class

Manager

instance data Data stored in an object; it is normally only
accessable by the object’s class, which uses instance data in
responding to messages sent to that object. The class defines
the format of the instance data. Classes often choose to have
instance data include pointers to instance “information”
stored outside the object. Class Manager

inter-task message An ITC message that contains
miscellaneous information for a task along with an optional,
variable-length message buffer. System Services '

interrupt task A hardware task that executes in response to
some hardware interrupt, such as the interval timer. System
Services

ITC (Inter-Task Communications Manager) Handles
sending data and semaphores between tasks. Note that ITC
messages are different from Class Manager messages. System
Services

kernel The portion of the PenPoint operating system that
interacts directly with the hardware; the core memory and
task management code that is the first code loaded when
PenPoint boots. Most System Services are implemented in
the kernel. System Services

key If an object’s class doesn’t have the capability set for an
operation, the sender may still be able to perform it by
supplying the correct key. Class Manager

label A window that displays a string or another window. UJ
Toolkit

layout The process of sizing and positioning a tree of
windows. Windows and Graphics implements a protocol
through which a client can tell windows to lay out and
windows can ask each other for their desired sizes. Instead of
specifying the exact position and size of all its windows, you
need only supply a set of constraints on their relative

positions. UI Toolkit

list An object that holds an ordered collection of items.
Utility Classes

list box A scrolling window that displays a subset of entries
from a potentially very large set. UI Toolkit

local memory Per-process memory; pointers to objects in
local memory can only be passed between tasks in the same
task family. a//

local volume Volumes on hard or floppy disk drives
attached to the PenPoint Computer through its built-in SCSI
port. File System '
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localization The process of modifying an application so
that it is usable in a specific language or region. Application
Writing Guide

locator Specifies a node in the File Systems; it is a
directory handle: path pair, in which the path is the path
from that directory handle to the node. File System

logical device driver A device driver that controls another
device driver, rather than an actual device. Remote Interfaces

LUC (Local Unit Coordinates) Arbitrary coordinates
associated with a DC. You can specify different units, scaling,
rotation, and transformation for LUC. Windows & Graphics

IWC (Local Window Coordinates) The coordinates of a
window in pixels, with the origin at the lower-left corner of

the window. Windows & Graphics

main window The window of an application which the
PenPoint Application Framework inserts on-screen in the
page location or as a floating window. An application’s main
window is usually a frame. PenPoint Application Framework,

Ul Toolkit

manager An installation manager is an instance of
clsInstallMgr that manages the installation, activation,
deactivation, and “Update from Home” of a set of similar
items. Installation

manager An object that coordinates the previewing and
activation of one or more Ul components in order to create,
for example, an exclusive choice or pop-up menu. Ul Toolkit

mask Bitmaps have a 1-bit deep mask that controls which
pixels in the bitmap are drawn. Windows and Graphics

memory-mapped You can map a file into memory so that
you read and write to it simply by accessing memory. File

System ‘
memory-resident Volume residing in RAM. File System

menu bar A frame has an optional menu bar below its title
bar. The PenPoint Application Framework defines standard
application menu items (SAMS) for an application’s main
window frame. UI Toolkit

menu button A button that displays a pop-up menu when
the user taps on it. UI Toolkit

message A 32-bit value you send to an object requesting it
to perform some action. Messages are constants representing
some action that an object can perform. The type MESSAGE
is a tag which identifies the class defining the message and
guarantees uniqueness. When you send a message to an
object, if that message is mentioned in the class’s method
table, then the Class Manager calls a message handler
routine in the class’s code which responds to the message.
Class Manager

message argument A U32 parameter to sending a message
which lets the sender specify additional information. Class
Manager

GLOSSARY
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message argument(s) The information needed by a class to
respond to a message. Often the message argument parameter
is a pointer to a separate message arguments structure: this is
the only way a class can pass back information to the sender.

Class Manager

message handler A function in a class’s code that
implements appropriate behavior for some message' or
messages; called by the Class Manager in response to message
associated with it in the class’s method table. Class Manager

message tracing Facility that prints out all messages
received by a particular instance or class. Class Manager

method Synonym for message handler. Class Manager

method table An array of message-function name pairs
(plus some flags) that determines which message handler

function (if any) will handle messages sent to objects of that
class. Class Manager

Method Table Compiler DOS program that compiles a file
of method tables into an object file that you link with your
classes’ code. Class Manager

metrics Information made public about instances of a class
is often called metrics, and many classes provide a pair of
messages to set and get metrics. @//

name Most names in PenPoint, such as the names of nodes
in the File System, are strings containing 1 to 31 characters. //

node A location in the File System; can be a directory or
file. The PenPoint file system is organized as a tree of nodes.
File System

note A window that presents transient information to the
user. UI Toolkit

Notebook The main notebook on-screen, usually the user’s
personal notebook. a// '

notebook metaphor The visual paradigm in PenPoint of a
physical notebook containing pages documents and sections,
with tabs, a page turn effect, and so on. PenPoint Application
Framework, UI Toolkit

notification The act of sending a message to some client
telling it about a change, such as a tap on a button, or a
change to an observed object. Class Manager

object An entity that maintains private data and can receive
messages. Each object is an instance of some class, created by .
sending msgNew to the class. Class Manager

object resource Contains information required for creating
or restoring a PenPoint object; see also data resource.
Resources

observer An object that has asked the Class Manager to
notify it when changes occur to another object. Objects
maintain a list of their observers. Class Manager

open A document currently displayed on-screen. Application
- Framework

option sheet A floating frame that displays attributes of the
selection in one or more “card” windows. UI Toolkit

outline ImagePoint stores fonts as size and
resolution-independent outlines. It must convert the outline
of a glyph into a bitmap before drawing the glyph. Windows
and Graphics

owner An object is owned by the task that creates it. Class
Manager

owner The process that creates a subtask owns that subtask
and any sibling subtasks created by it. System Services

parent window Every window in the window tree but the
root window has a parent window. Conversely, when you
extract 2 window from the window tree, it no longer has a
parent and so it and all its child windows are no longer visible
on-screen. Windows

pass back Nearly all classes return a STATUS value in
response to a messages. In addition, a class may pass back
information to the sender in the message’s message
arguments. Class Manager

path The sequence of node names between a directory
handle and a particular node. The path to a node in the File
System is the sequence of directory names and the node’s own
name that the File System must traverse to get to that node
from a particular directory handle; the directory handle:path
pair is called a locator. File System

PenPoint GO’s operating system that supports pen-based
computing in a document-oriented notebook-like interface.

all

PenPoint Application Framework Both the protocol
supporting multiple, embeddable, concurrent applications in
the Notebook, and the support code that implements most of
your application’s default response to the protocol for you.
The protocol and code provide a “head start” for building
applications in the pen-based, document-oriented Notebook
environment. Application Framework

picture segment An object in which you can store and
replay sequences of drawing operations. Windows and Graphics

pixel A picture element with a value. Windows and Graphics

pixel device An abstract class that defines the minimal

behavior for a pixelmap graphics device. A pixel device
corresponds either to actual hardware capable of displaying

graphics, or memory that simply stores an image (an image

device). Windows and Graphics

pixelmap A rectangular array of pixels. Windows and
Graphics
point A unit of measure, approx1mately equal to 1/72 of an

inch. Windows and Graphics

pop-up. A window (usually a menu or field) that
temporarily appears on top of all other windows. UI Toolkit



previewing The feedback provided by a control while the
user is “fiddling” with the control, before thc user activates (if

at all) the control. UI Toolkit

_privilege A level of trust that PenPoint has in code. Some
data and functions are protected in that they can only be
accessed by code at a high privilege level. A task always
executes at some privilege level. System Services

process An operating system context with its own local
memory. System Services

process ID  String that identifies a process in DB. DB

protected Usually refers to memory locations which can’t be
accessed, either because they require system privilege or are
“hidden” in another process’s local memory. 286

prototype A shape template with which sets of strokes are
compared in handwriting recognition. handwriting

proximity A state reported by the pen hardware on some
PenPoint computers when the user has the pen near the
screen. It’s independent of the pen tip being “down.” Using
a mouse, you simulate this by pressing the MIDDLE mouse
button to go out of proximity. input

PWC (Parent Window Coordinates) The IWC (Local

Window Coordinates of a window’s parent). Windows and
Graphics

raster op Determines how the values of a source and
destination pixel combine to affect the value of the
destination pixel in graphic operations. Graphics

recognition Matching a set of user strokes with the most
likely prototype(s) during handwriting translation.
handwriting

region Area of a window that is visible or requires

repainting (dirty region). Windows & Graphics

remote server A program or device on another computer
that can communicate over the network. Remote Interfaces

remote volume Volumes available over a network or other
communication channel. File System

render The generation of a bitmap of a font glyph from an
outline. ImagePoint can synthesize certain attributes of the
font, for example rendering bold characters from a regular
outline. Windows and Graphics

repaint The pixels of a window need to be repainted in
various circumstances: when the window first appears on
screen, when the window is covered by another window and
then exposed, when the window changes size, and so on.
When a window needs repainting, the window system marks
it dirty. When you repaint a window, the pixels affected are
the visible portions of the dirty region. Windows and Graphics

resource A uniquely identified collection of data. Resources
allow applications to separate data from code in a clean,
structured way. Resources
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resource definition file A C-like file which when run
through the PenPoint Resource Compiler creates or appends
to a resource file. Resources

resource file A file containing typed resources, each
identified by UUID. Every application and document has a

well-known resource file. Clients can ask a resource file to
read and write resources, and to search for a particular
resource. Resources

resource list A list of resource files. Each document has a
resource list composed of its own resource file, its
application’s resource file, and the system resource file. Clients
can ask a resource list to search for a particular resource. -
Resources

RGB (Red, Green, Blue) A means of specifying colors by the
amount of these primary colors. Windows and Graphics

Ring An area of memory protection on the Intel 80386.
Most application code runs in Ring 3 memory; crucial parts
of the PenPoint kernel and device drivers run in Ring 0
memory.

root directory Top-most node of the file system hierarchy
on a volume. File System

root window Top of the window tree on a windowing
device. Windows and Graphics

router A task that decides which window obJect to send
input events to. input

- row A Table Server table has a fixed number of columns

and a variable number of rows. Components

sampled image An image made up of pixels. Windows and
Graphics

SAMs (Standard Application Menus) The PenPoint
Application Framework supplies a set of SAMS (the
Document and Edit menus), to which applications can add
their own menu items. PenPoint Application Framework, UI

Toolkit

scope The component, documents, set of documents, or
partial area of the same upon which a traversal acts. PenPoint
Application Framework, Utility Classes

scribble A collection of strokes which translators can
translate into either text characters or command gestures.
input

SDK (Software Developerment Kit) A development
package to assist developers in writing applications for a
system. The PenPoint SDK provides the code required to
develop applications, and documentation and tools to assist
development. a//

selection PenPoint maintains a system-wide selection, which
is the target for all editing operations. The Notebook UI lets
the user select applications and icons; applications and
components may allow the user to select words, shapes, and
other entities within their windows. Utility Classes

GLOSSARY
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self The object that originally receives a message. Code that
processes a message is passed the UID of self. Class Manager

semaphore A lock that lets cooperating tasks synchronize
access to resources, or guarantee exclusive access to one
process or subtask at a time. System Services

service A general, non-application DLL that enables
PenPoint clients to communicate with a device or to access a
function, such as a database engine. Remote Interfaces

service section A section in the Inbox or Outbox; each is
associated with a specific service and represents a queue to or
from that service. Remote Interfaces

shut down The PenPoint Application Framework shuts
down a document to conserve memory by destroying its
application object and terminating its process. Thereafter the
document only exists as a directory and files in the
application hierarchy. Application Framework

socket To access the network, you must create a socket,
through which you send and receive transport messages.
Remote Interfaces '

software task A task that is scheduled for execution by
software. This category includes processes and subtasks.
System Services

source-level debugger A debugger (such as PenPoint’s
Source Debugger) that lets you use line numbers, variables,
and structures from the original source code instead of from
the assembly language in executable code. DB

SPaper (sketchpad) A view window that stores the user’s
handwriting in a scribble. Handwriting

standard message A procedural interface to put up
standardized notifications, warnings, and requests to the user
in the form of notes. The text of standard messages is stored
in resources. UI Toolkit

stateful Most objects are stateful, that is they change
behavior over time. This means that they have state which
they need to maintain, and often file as well. 2//

stationery Application-specific template documents.
Application Framework

status value Most functions and messages in PenPoint
return a value of type STATUS, indicating success, an error of
some sort, or some other status. Status values are constant
tags in order to indicate the class (or pseudo-class) returning
the status, and to guarantee uniqueness. a//

stream A stream operation is one in which files or data
items are treated as a series of individual bytes. Uzility Classes

stroke SysDC strokes a line when drawing lines and the
borders of figures using the current line pattern, width, end
style, corner style, etc. of the graphics state. Graphics

stroke Data structure that stores the path traced by the pen
when the user holds it against the screen and “writes” with it.
Note that the pen hardware supplies stroke coordinates at

much higher resolution than that of the “ink” dribbled by the

pen on-screen. input

style fields You can control the appearance and behavior of
many UI Toolkit components by specifying different
parameters in the style fields of its class and ancestor classes.

UI Toolkit

subclass To create a new class that inherits from an existing
class. You subclass a class in order to take pick up its behavior,
while modifying or extending its behavior to do what you
want. Class Manager

subtask A task that shares the address space (local memory
as well as global memory) of its parent process. System
Services

SysDC (System Drawing Context) PenPoint’s standard DC
which implements the imaging model used by all of
PenPoint’s visual components. It supports polylines, splines,
arcs, outline fonts, arbitrary units, scaling, transformation,
and many other features. It unifies text with other graphics
primitives in a single, PostScript-like imaging model. Graphics

system layer The system layer of PenPoint provides
windowing, graphics, and user interface support in addition
to common operating system services such as filing and
networking. Overview

system privilege A high privilege level associated with
executing code; particular data may only be accessible by
tasks running at this level. Only PenPoint code executes at
this level. System Services

tag A unique 32-bit number that uses the administrated
value of a well-known UID to ensure uniqueness. Class
Manager

tag An arbitrary 32-bit number that you can associate with
any window. You can check a window’s tag and search for a
particular tag in the window tree, which makes tags useful
for identifying components in shared option sheets and
menus. Windows and Graphics

tags The PenPoint SDK includes the PenPoint Online
Reference Tags facility, which lets you quickly jump to
message and structure definitions in the PenPoint header files.

Developer Tools

tap A pen down event followed by a pen up, with no
significant motion in between. user interface

task Generic term for a thread of control executing code in
PenPoint; includes software tasks and hardware tasks.
System Services ’

task family A process and all its subtasks. System Services
task ID Hexadecimal identifier of a task in DB. DB

testing UID A well-known UID, predefined by GO, that
you can use while testing a prototype application. These
UIDs have the names wknGDTa through wknGDTg.



TOC (Table of Contents) The browser page at the
beginning of a notebook or section that shows its contents.
Application Framework

toolkit table Workhorse class in the UI Toolkit for a tabular
collection of other components; its descendants include
choices, option tables, menus, tab bars, and command bars.
You can define toolkit tables statically, so they form a simple
user interface specification language. UI Toolkit

transfer A mode of ITC which queues an alias for the
message; see also copy. System Services

transfer type A data transfer type identifies a specific data
format (such as a string or a structure) and transfer protocol.

Utility Classes

translator An object that when hooked up to a handwriting
window receives captured scribbles and translates them into
ASCII characters or gestures. Input and Handwriting
Translation

Ul (User Interface) al/

UI component Any window implemented by one of the UI
Toolkit’s many classes. Ul Toolkit

Ul Toolkit PenPoint’s User Interface Toolkit provides
many different kinds of window subclasses to support a wide
variety of on-screen controls, such as labels, buttons, menus,
frames, option sheets, etc. UI Toolkit

UID Status values, messages, tags, and input device codes
borrow the format of well-known Class Manager UID’s to
associate themselves with the class that defines them, and to
guarantee uniqueness. 2//

UID (Unique Identifier) A 32-bit number that is the
handle on an object. When you send a message to an object,
you send it to the object’s UID. Class Manager

update region The portion of a window whose pixels are
affected by drawing operations. Usually it’s either the visible
pixels in the window, or the visible pixels in the window that

are dirty. Windows
user The human being interacting with the software. a//

UUID Universal Unique Identifier. A 64-bit number that is
guaranteed to be unique across all PenPoint computers,
usually used to identify resources in resource files. Resources

view A window that presents a user interface and observes a
data object; when the data change, the data object notifies its
observers and the view updates its display of the object.
Application Framework

view-data model An approach to designing applications
and components that divides the presentation and storage of
state into separate view and data objects. Application
Framework

volume A physical medium or a network entity that
supports a file system. File System
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well-known An object whose UID is statically defined for
all PenPoint computers. Access may still not be possible if the
object is not correctly installed on a particular PenPoint
Computer. Most PenPoint classes and globally-accessible
objects (such as theScreen, theWorkingDir, etc.) have
well-known UID’s. Class Manager

well-known Well-known resource IDs identify data and
object resources that can be used by any client. Resources

window tree The hierarchy of windows formed by a
window, its child windows, their child windows, and so on.
The on-screen window tree starts with a root window on a
windowing device. Windows

windowing device A pixel device that supports multiple
overlapping windows. All windows are associated with some
windowing device, even if the window is not currently
inserted in the window tree on that device. Windows and

Graphics

working directory A directory handle pointing to the
directory in the application hierarchy for a document. This
is where the application should file itself. Application
Framework

wrapper application A special type of application that
handles output for a specific service. Remote Interfaces

you In the SDK “you” generally refers to the reader, who we
assume to be a programmer who wishes to develop software

for PenPoint. Hello there! 2//

zones A network is divided into two or more zones when it
is joined by a bridge. Remote Interfaces

GLOSSARY
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Abs macro, 78
Abstract messages, 57
Accessories

palette, 104, 134
window, 23
see also Floating, accessories

Access Speed, 39
Acetate plane, 9

* Activating, documents, 23, 36-37

ADC labs, 195
Adder, 260-261
Address Book, 40
Address List; 13

Add structure, 4647
Advisory messages, 57

Ancestor class, 43—44
CLASS_NEW message argument
and, 54
initializations and, 118-119
message handling and, 44

messages, 60

_NEW_ONLY structure and, 50-51

self UIDs and, 56
see also Classes
AppleTalk protocols, 8
Application
activating, 107
classes, 30
compiling and linking, 66-67
Empty Application, 92-94
components, 23, 40, 149-150
data, 35
debugging, 68
designing, 59-61
developing, 59
strategy, 64—66
directories, 28, 29
embedded applications and, 35
document, 37
documenting, 175
embedding, 34-35
enhancements, 163
environment, 20-21
hierarchy, 28-35
application data, 35
defined, 28
Desktop, 33
embedded applications, 34-35
floating accessories, 34
Notebook, 33
page-level applications, 33-34
sections, 34
initializing, 22-23
installing, 67, 105
explained, 107

starting and, 21
layer, 13
defined, 6
main routines, 98
manager class, 103-104
minimum actions of, 25
msgAppClose and, 36
msgAppTerminate and, 36
name, 93
objects, 25-28
process, 24
active documents and, 23
destroying, 105
Notebook hierarchy and, 32
processCount equals, 0, 107
starting, 105

“publishing, 175

recovery, 16
releasing, 175

remote services and, 8
running, 23-24
shutting down, 38—40
stamping, 93-94
standard behavior, 12
starting, 21, 37-38
start-up, 106

state, 135
terminating, 38—40
windows, 29, 34

see also specific types of applications

Application classes, 22, 26

clsHelloWorld, 125
creating, 103
Empty Application, 88

instances and, 24

method tables and, 99
PenPoint process and, 104
relationships of, 29
sections and, 34

well known, 104

see also Classes

Application design. see Design guidelines
Application development.

see Development

Application Framework, 1

application directories and, 28
bitmaps and, 171-172
creating instances, 103
defined, 21
direction of, 24
document activation and, 24
EmptyApplication and, 91
hierarchy, 40
hot mode and, 39
for housekeeping functions, 21
interactions, 26
layer, 12-13

defined, 6

messages, 108
Notebook hierarchy and, 30
pre-existing classes, 20
resource file, 141
restoring documents and, 36
in running application, 20-21
SAMs and, 33-34
saved documents and, 36
turning a page and, 36, 135
Application programming
interfaces (APIs)
above kernel layer, 5
addresses, 6
characteristics, 5
AppMuain, 25, 106
activating application and, 107

- AppMonitorMain, 105, 107

APP.RES, 168
application message resource, 169
creating icons, 172

Architecture
functionality, 6

object-oriented, 5
Arguments, 99
Argument structure, elements, 50
Assertions, 85
ASSERT macro, 85

Automatic layout (User Interface
Toolkit), 10

Basic Service, 272

Bit manipulation, 79

Bitmaps, 171-172
editor application, 172

Bookshelf, 5

Accessories icon, 95
BOOLEAN type, 77
Boot time, 94
Built-in classes, 116

Buttons. see menu, buttons

C language
compiler
portability, 76
unused parameters and, 110
function calls, 67
programming, 19
runtime, 7
source, 67
source code, 98

Calculator, 261-262
Character types, 62
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string constants and, 62-63
CHAR types, 62-63, 77

versioning data and, 63
Checklist, 68

of non-essential items, 69

of required interactions, 68-69

Class
browser, 118
counter, 138
creation, 103-104
hierarchy, 44
looking up, 119
info table, 55
names, 71, 79
UID, 102-103

Classes, 20, 41
Adder, 261
applications and, 24
mix of, 30
Basic Service, 272
built-in, 116
Calculator, 262
class info table and, 55
Clock, 263-264
code sharing, instead of, 43—45
component, 66
Counter Application, 196
creating, 53-58
timing of, 54
data structures and, 43
defining, 125
design guidlines and, 16
designing, 60
drawing contexts, 128
Empty Application, 177
extending existing, 44
Hello World (custom window), 187
Hello World (Toolkit), 181
Inputapp, 270
Installer and, 22
instance data of, 65
instances and, 48
learning about, 118
message arguments for, 54-55
messages, 44
Class Manager and, 99
defining set of, 55
overriding, 44
method tables, 55
identifying, 56
- MIL Service, 273
_NEW structure, 49-51
Notepaper App, 265
organizing into program units, 61
Paint, 266
public, 175
registering, 175
sharing, 174
sources for, 61
subclassing, 5
Template Application, 251

Test Service, 272-273

Tic-Tac-Toe, 149-150, 205

Toolkit Demo, 268

UI Toolkit, 18, 116-117

Writerap, 271

see also Application classes; Object
classes; View classes;
Window classes

Class implementation C files, 109

Class Manager, 7, 41-58

class and object use, 20
classes, 43—45

creating, 5358
ClsSymbolsInit, 162
code, 42
constants, 71-72
conversion functions, 163
data structures, 48—49
instance data and, 132, 140
macros and, 82
message handlers and, 99, 109
messages, 42-43

sending, 4548
method table, 47, 49

file, 56
msgDestroy, 109
msgDump, 161
msgRestore, 142
objects, 41-42

creating, 48-53

pointer, 47
parameters for function, 56
returned values and, 110
symbolic names and, 159
UID conversion, 111
use of, 76

Client, 42
cIsCntr and, 138-139
in creating object, 49
defined, 42
in initializing_NEW structure, 52
object communication, 111
window, 120

one, per frame, 122
see also Code

Clock, 263-264
Closing file, 145

clsApp, 16, 26
application instances and, 120
descendant class of, 26
Empty Application, 88
initialization of, 97
message handling and, 108
msgAppChild and, 107
saving info and, 35
turninig a page and, 135
window appearance and, 121
clsAppMgr, 103-104 .
application placement and, 104

clsAppMonitor, 107

‘cIsBasicService, 272

subclass, 107

clsBoarder, 116
clsClass, 48, 49, 53-54
clsClockApp, 264

clsCntr, 135
getting and setting values, 139-140
instance data, 138-139
method table for, 138
object, 136

clsCntrApp, 136
instance data, 142—143
label and, 136
memory-mapped files and, 143
menu creation, 146
method table for, 137-138
msgSave, 141

clsCounter, 136
instance data and, 139

clsCustomLayout, 122
clsEmbeddedWin, 155

. cIsEmptyApp; 99, 177

message handling and, 107

CIsEmptyApplnit, 103
code sample, 108

clsField, 123
clsFoo, 251
clsFrame, 121

clsGWin, 156, 269-270
help gesture and, 166

clsHelloWin, 125
classes used, 187
DC creation, 130, 131
DC state, 131
"drawing and, 133
enhancements, 133
highlights, 127-128
instance data, 131-132

accessing, 132

method table for, 125, 127
painting and, 129
structure definition, 130

ClsHelloWinlnit, 130

clsHelloWorld, 120, 125
classes used, 181, 187
highlights, 127
method table for, 125, 127, 181
clsInputApp, 270
clsIntegerField, 136
clsInWin, 269, 270
clsIP, 269-270
clsLabel, 89
Clock and, 264
Hello World (toolkit) and, 117, 181
hierarchy, 119
inherited classes from, 122
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msgNew arguments for, 118-119
style settings, 119

clsList, 45
header file, 45
method table, 57-58
in UID.H, 53

CLSMGR.H, 109

clsNote, 168
StdMsg customization, 171

clsNotelconWin, 264
clsNotePaperApp, 265
ClsNum, 156

clsObject, 51
data structure and, 49
instance of, 28

UID and, 52
ClsObjectToString, 163
clsPageNum, 136
clsResFile, 145
clsSectApp, 34
ClsSymbolsInit, 159, 162
clsTableLayout, 122
clsTemplateApp, 251
clsTkDemo, 268
clsTkTable, 146

clsTttApp, 149, 205
instance data for, 153

clsTttData, 149, 205
client tasks, 152
instance data for, 153
metrics, 153
stationary handling and, 165

csTteView, 149, 154, 205
input event handling and, 156
instance data for, 153
keyboard input, 158
quick help, 166-167
selections and, 155

clsView, 27-28

clsWin, 16
instance of, 27-28

clsXGesture, 156
CMPSTEXT.H, 64
CNTRAPP.C, 199-203
CntrAppChangeFormat, 147
CNTRAPP.H, 199
CntrAppMenuBar, 147
CntrAppRestore, 144
CNTR.C, 197-199
CNTR.H, 197

Application Framework and, 12
to create object, 51-52

entry point, 24

executing, 105

length, 76

loader and, 6-7

reusing, 5

run-through, 97-104

sharing, 16
application, 67
application layer, 13
classes instead of, 43—45

see also Client; Sample code

Coding conventions, 14, 70-72
Class Manager constants, 71-72
defines, 71
exported names, 72
functions, 71
suggestions, 76
typedefs, 70
variables, 70

Color model, 128

Command file, for Hello World (custom

window), 126
Command invocation, 4
Comment headers, 74
Comments, 75

Compiler, 77-78
flags, 92-93
independence, 77
enumerated values, 78
function qualifiers, 78
switches, 78
Compiling
Adder, 261
Basic Service, 272
Calculator, 262
Clock, 264
CounterApp, 137, 196
EmptyApp, 177

Hello World (custom window), 187

Hello World (toolkit), 181
Inputapp, 270
- MIL Service, 273

Notepaper App, 265

Paint, 266267

Template Application, 251

Test Service, 273

Tic-Tac-Toe, 205

Toolkit Demo, 268

Writerap, 271

Compiling and linking, 66-67

C source and header files, 67

Empty Application, 92-94
compiling application, 92-93
compiling method tables, 92
linking application, 93
stamping application, 93-94

HELLOTK, 114

HelloWorld (custom window)

executable, 125-127

linker command files, 67

method table files, 66

SDK files, 67

INDEX

WATCOM, 66

Component, 20, 40
application, 149-150
classes, 66
layer, 12

defined, 6
for modular design, 15
Notebook, 29
UI Toolkit
creating, 116-119
illustrated, 117

ComposerText routines, 64
Connections notebook, 8

for displaying application, 67
Constants, 71-72

basic, 77

Controls, general model, 123

Coordinates
in drawing context, 129
system, 152
Counter, 135
class, 138
instance data, 138
value
display of, 136
getting and setting, 139-140

CounterApp, 136

cIsCntr and, 136

compiling, 137

document page, 143

Hello World programs and, 136

installing, 137

instance data, 142-146
filing counter object, 145-146
memory-mapped file, 143
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opening and closing file, 143-145

menu bar, 147

objects, 137 ,

receiving msgRestore, 146

receiving msgSave, 145-146
Counter Application, 135-140

classes, 196 '

compiling, 137, 196

counter class and, 138

files, 196

getting and setting values, 139-140

highlights, 137-138
installing, 137
instance data, 138-139
objectives, 195
running, 196
sample code, 195-204
tutorial, 89
Counter object, 89
creating, 143-144
filing, 145-146
restoring, 146
saving, 145-146" -
CPU, power conservation and, 7
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cx, 99, 109
Cursor, 4

Custom window, 125

Data
conversion/checking, 78
duplication, 15-16
encapsulation, 42
formats, 17
input, 4
interaction and view, 152—153
saving and restoring, 135-148
transfer, 12
types, 76-77
Data object
clsView and, 27-28
design, 152-153
dumping, 161
saving, 153
separate stateful, 150
view and, 155

DbgFlagGet, 86, 160
DbgFlagSet, 86

DB (source debugger), 133
Hello World (custom window)
and, 134
messages, objects, status values, 162
speeding up debugging with, 133-134
DC (drawing context object), 128
creating, 129-130, 131
graphic state of, 128
UID, 130
DDE (Dynamic Data Exchange)
linking, 12
DEBUG, 81, 87
assertions and, 85
debug flags and, 85
dumping and, 161
preprocessor variable, 82
tracing and, 159-160

Debugf, 68, 84, 111
debug flags and, 160-161
Tic-Tac-Toe and, 159
Debug flags, 32, 85-86
B, 96
D, 112
Debugf statements and, 160-161
F1,97
F, 97
‘G, 97
sets, 160
Debuggers. see Mini-debugger;
Source-level debugger
Debugger stream, 85, 111-112
using output, 111
viewing output, 111-112
Debugging, 68, 159-163

assistance, 84—87
assertions, 85
debug flags, 85-86
printing debugging strings, 84-85
suggestions, 87
flag sets, 86
setting, 86
Hello World (custom window),
133-134
messages, 87
Penpoint 2.0 and, 63
strings, printing, 84-85
testing return values and, 115-116
Tic-Tac-Toe, 159
#define, 74
for constants, 76
name, 50

Defines, 71
file section, 74

Deinstallation, of application, 38

Descendant classes, 25

of clsApp, 26

inheritance and, 43

for storing structured data, 28
Design guidelines, 15-18
Designing

applications, 59-61

classes, 60

for internationalization and

localization, 61-64

message handlers, 60

messages, 60

program units, 61

user interface, 60

Desktop, 33
floating accessories and, 34
parent window, 33

Destination application, 11
Development .

application, 59-90

checklist for, 68—-69

cycles, 66-68
application installation, 67
debugging and linking, 66-67
general, 88

debugging, 68

key concepts for, 115

strategy, 64—-66
component classes and, 66
displaying on screen and, 66
entry point, 65
instance data, 65
stateful objects and, 65

Device codes, 156
multi-key input and, 158

Directory, 28
Desktop, 33
names, 29
Notebook, 33

section, 34
Disk Browser, 96
Diskless robot, 7
Disk Viewer, 32
DLC files, 127

DLL (dynamic link library), 15
components and, 40, 66
Hello World (custom window), 125
linking, 126
NotePaper, 265

program units and, 61
DLLINIT.C, 194
DLL.LBC file, 126, 194

DLLMain, 66, 126
for clsHelloWin, 127

Documenting applications, 175
Document orientated design, 17

Documents, 23
activating, 23, 36-37, 105
application hierarchy and, 28
creating, 105
default names of, 103
deleting, 38
embedding, 34-35
Empty Application, 95
copying to hard disk of; 97
corkboard margin for, 97
embedding, 97
floating, 95
messages, 97
tabs for, 96
files/applications and, 37-38
as floating accessories, 104
life cycle of, 23
names of, 33 :
as Notebook pages, 104
off-screen, 24
restoring inactive, 36-37
running, 24, 94
for starting applications, 37-38
terminating, 36-37

Document state, duplication, 39

DPrintf, 68, 84, 111
debug flags and, 161

Drawing, in window, 133
see also System drawing context, 128

Dumping, objects, 161

EDA (embedded document
architecture), 12, 13

Editing model, 11
Embedded applications, 34-35

Embedded documents, 28
Empty Applications and, 97

EMPTYAPP, 92
compiling, 177



documents, 26

objectives, 177

running, 177

see also Empty Application
EMPTYAPP.C, 91

debugger stream and, 111

main routine for, 100

msgDestroy, 108

parts of, 100

sample code, 178-179

EmptyAppDestroy, 99
parameters in, 110
Empty Application, 91-112, 107-108,
107-109
application class and, 104-107
Application Framework and, 91
classes, 177
code run-through, 97-104
compiling and linking code for, 92-94
creating, 105 '
debugger stream and, 111-112
document
copying to hard disk of, 97
corkboard margin for, 97
creation, 95
embedding, 97
floating, 95
messages, 97
tab for, 96
EmptyAppDestroy, 99, 110
enhancements, 163
files, 91
used, 177-178
floating, 95
icon, 95
installing and running, 94
instance, 106
message handler, 109-111
for msgDestroy, 109
method table, 91
file, 108
option sheet, 96
properties display, 95
sample code, 177-180
tutorial, 88
zooming, 95
see also EmptyApp
Entry point, application, 65
Enumerated values, 78
Error-handling macros, 80, 81-84
StsChk, 82 :
StsFailed, 82, 83
StsJmp, 82, 83
SwsOK, 81, 82, 84
SusRet, 82, 84
Error messages, StdMsg and, 169
Even macro, 78
Exported names, 72

Export option card, 172

Extensibility, 14-15

Extensions, 70

Failures, during msglnit/msgRestore, 153
Fields, 123

File browser, 13

Filed state, 35

Files
Adder, 261
Basic Service, 272
Calculator, 262
Clock, 264
closing, 143
Counter Application, 196
Empty Application, 91, 177-178
format compatibility of, 17
header comments for, 73
Hello World (custom window), 188
Hello World (toolkit), 181
Inputapp, 270
memory-mapped, 143
MIL Service, 274
names of
file system and, 7
STAMP and, 94
Notepaper App, 265
opening, 37-38, 143
for the first time, 143-144
to restore, 144—145
Paint, 267
reading from, 142
SDK, 67
Test Service, 273
Tic-Tac-Toe, 205-206
Toolkit Demo, 269
Writerap, 272
writing to, 141
see also Header files
File structure, 72-76
coding suggestions, 76
comments, 75
defines, types, globals, 74
file header comment, 73
function prototypes, 74
include directives, 73—74
indentation, 75
message headers, 75
File system, 7-8
class and object use in, 20
directories and, 28
document state and, 39
hierarchy, embedded applications
and, 35
Notebook hierarchy, 31
organization, 28-29
Filing, 28
counter object, 145-146
DC, 132-133
disadvantage of, 143
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methods, 143

object, 129-132, 140-142

state, 135
FILLED.TXT, 205, 250
Flags, 79

checking, 112

debugging, 32, 85-86

setting values to, 86
Floating, 95

accessories, 34, 104
Font

gesture, 174

scales, 127
FOO.C, 252, 257-259
FOO.H, 252, 256-257
FORMATFILE, 144
Frame object, 66
Frames, 27, 113

client windows and, 122

creating, 121

items included in, 120

toolkit window inside, 121

Functions, 71
prototypes of, 74
qualifiers, 78

Gestures, 4

fonts for, 174

handling, 156-157

handwriting and, 156-158
Globals, 74

file section, 74
Global well-known UID, 53
GO.H, 77

bit definition, 79

compiler independence and, 77

uppercase keywords and, 78
Graphical gestures. see Gestures
Graphics, 9

overview, 128-129

see also ImagePoint; System drawing

context

GWin, 167

‘Handwriting, gestures and, 156-158

Handwriting translation (HWX)
engine, 11
subsystem, 4, 10
Header files, 53
for class info, 118
common, 74, 102
C source and, 67
enum value and, 78
function prototypes, 74
indentation, 75

INDEX
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INTL.H, 62

libraries and, 102
message header, 75
multiple inclusion, 73-74
structure, 72

see also Files

HELLO.C, 188-190
HELLO.DLC, 195

HELLOTK1.C, 113, 181
code run-through for, 114-122
highlights of, 114-115
sample code, 182-184
testing well-known UID, 114

HELLOTK2.C, 113, 181
custom layout window, 123
enhancements, 123
HELLOTKI1.C comparison, 122
highlights, 122-123
layout, 122-123
one client window per frame, 122
sample code, 184-186

HELLOTK, 113
compiling and linking, 114
things to do with, 114
HELLOWIN.C, 190-194
HELLOWIN.H, 190

HelloWinInit, 131
code, 131

Hello World (custom window), 125-128
classes, 187
clsHelloWin highlights, 127128
clsHelloWorld highlights, 127
compiling, 187

linking and, 125-127

debugging, 133-134
DLC files and, 127
DLL files and, 126
drawing in window, 133
files, 188
font scales and, 127
modifying, 133
objectives, 187
page turn, 132
running, 187
sample code, 187-195
tutorial, 89
window creation, 130

Hello World (toolkit), 113-123

classes, 117, 181

client window and, 120

code run-through for HELLOTKI.c,
114-122

compiling, 181

creating application instances for, 114

files, 181

HELLOTK, 113-114

installing, 114

label creation, 121

message sending, 115-116

method table, 114

msgApplnit, 114-115

running, 181

sample code, 180-186

second HELLOTK highlights,
122-123

testing, 181

tutorial, 89

UI Toolkit and, 113

see also UI Toolkit

Help
documents, creating, 165166
gesture, 166
Notebook, 13, 33

Tic-Tac-Toe, 165-166

Quick, 166-168
systems, 13
text source files, 250

HELP subdirectory, 165
HELTBL.TBL, 188
HELWTBL.TBL, 188

Hierarchy, 29-32
application, 28-35
embedding and, 35
sections and, 28
Application Framework, 30, 40
class, 44, 119
Notebook, 29-32

Hot links, 12
Hot mode, 39
Housekeeping functions, 1

Icons, 42, 171-172
Accessory, 95
application and document, 171
creating, 172
Empty Application, 95

IDaFaDereﬁ 140

ImagePoint
graphics, elements of, 9
imaging model, 9
class and object use in, 20
for printing, 9-10
system drawing context, 128
interface, 9
messages, 9
see also Graphics

In:Out, 50
message header and, 75

In, 50
message header and, 75

Inbox, 5
networking and, 8
as notebook, 33

Include directives, 73
Indentation, 75

Information storage and retrieval. see
Notebook metaphor

Inheritance, 25
class, 43, 4445
Initialization
information, 118-119
routine, 98-99, 100-101
window, 131-132
Input
distribution model, 11
event handling, 156
handling, 149-158
multi-key, 158
system
translation, 10
windows and, 8

Inputapp, 269-270
InRange macro, 78
Installable software sheet, 22

Installation, 105
features, 163
MS-DOS, 21-22
PenPoint, 22
Installer, 22
application, 67
deinstallation with, 38
help documents and, 165
Quick Help and, 168
responsibilities, 22-23
Installing
applications, 21, 67
CounterApp, 137
Empty Application, 94
Instance data, 55, 130
accessing, 132
application, 65
clsCntr, 138-139
CounterApp, 142-146
Hello World (custom window), 130
instance info vs., 153
message handler and, 60
modifying read-only, 140
saving in, 65
size, 54-55
updating, 140, 142
using, 132-133
Instances, 103
application classes and, 24
classes and, 43, 48
Class Manager messages and, 106
clsApp and, 120
initializing new, 49
objects and, 43
processing of, 4748
Tic-Tac-Toe, 150

Interaction checklists, 68—69



Internationalization
data types and, 77
defined, 61
designing for, 61-64
preparing for, 63-64

INTL.H header file, 62

IsScaleFitWindowProper, 119

Kernel, 105

Kernel layer, 6-7
defined, 6
services, 6
support features, 6-7

Keyboard
handling, 158
input and selection, 153-155
PénPoint and, 11

keyCode, 158
Keywords, 78

Label, 113, 114
clsCntrApp, 138
create, 119
when to, 121
HELLOTKI1.C and, 114
for Tic-Tac-Toe, 151
LABEL.H, 119
Language-dependent routines, 64
Layer, 6
application, 6, 13
Application Framework, 6, 12-13
component, 6, 12
kernel, 6-7
MIL (machine interface layer),
6,273-274
system, 7—12
Layout, 122-123
windows, 122
Legibility, 77
Libraries, 102
Linker, 93
flags, 92-93
linking DLLs and, 126
options, 93
Watcom, 126
Linking, application, 93
see also Compiling and linking
LIST_NEW, 49
List object, 45
attributes, 47
code to create, 51-52
messages and, 46
see also Object
“Live compound documents,” 13
Iname, 126

Loader, 67
database, 22
Load-time initializations, 76
Localization
code modularization and, 64
defined, 61
designing for, 61-64

Low-level pen events, 10

Macintosh computers, networking with, 8

Macros
error handling; 80, 81-84
extensions of, 7684
stack trace and, 82
see also specific macros

main (declaration), 98
activating application and, 107
complex explanation of, 106
initialization routine and, 100

-simple discussion of, 105-106

Main entry point, 22, 24

Main (function), 71

-Main notebook, 33

Main routine, 25, 98
- calling, 98
declaration, 98
running process and, 104

Main window, 26
embedded applications and, 35

MAKEFILE, 91
for Counter Application, 203-204
for EmptyApp, 179-180
for Hello World (custom window),

194-195

for Hello World (toolkit), 186
for Template Application, 259260
for TTT (Tic-Tac-Toe), 249-250

Makefiles, 92
Hello World (custom window), 127
Tic-Tac-Toe, 164, 165
MakeStatus, 80
MakeWarning, 80
MakeWKN, 53
Manuals, 175
Mask application, 38
Max macro, 78
Memory
checking, 112
conservation, 15 _
in application termination, 38-39
document state and, 39
mapping file to, 144
PenPoint programs in, 23
Memory-mapped files, 15, 89
to avoid duplication, 143
file system and, 7
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Memory-resident file system, 16

Menu .
bar, 113
in CounterApp, 147
buttons, 113, 147-148
defining, 170
specifications for, 147
support, 146-148
see also SAMs (standard application
menus)

Message
headers, 75
table, 56
tracing, 120
see also Messages

Message arguments, 4546
different expected, 122
instance data and, 138
msgNew, 118-119
msgRestore, 142
msgSave, 141
new class, 54-55
ObjectCall and, 47
as ObjectCall paramenter, 46
passing wrong, 121
specific structure of, 46
structure, 47, 51

Message handler, 55, 109-111 -
designing, 60
method table and, 99
for msgDestroy, 100
parameters, 99, 109-110
in EmptyAppDestroy, 110
privacy, 111
responses, 57
status return values and, 110

Message handling, 107-109
method table and, 108
msgDestroy, 109

Messages, 41, 79
abstract, 57
advisory, 57
ancestor, 60
benefits of, 43
coding conventions for, 71
designing, 60
Empty Application, 97
handling, 44-45
instead of function calls, 42-43
objects and, 43
possible responses to, 57-58
self UIDs and, 56-57
sending, 45-48

Hello World (toolkit) and,
115-116
methods of, 115
status values and, 47, 52
Template Application and, 90
tracing, 159-160

Method. see Message handler
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METHODS.TBL, 91, 99
Counter Application, 196-197
Empty Application sample code, 178
Hello World (toolkit), 182
Template Application, 252
TttApp, 206-207

Method table, 47, 49, 55-58
CLASS_NEW message argument, 54
for clsCntr, 138
for clsCntrApp, 137-138
for clsHelloWin, 125, 127
for clsHelloWorld, 125, 127
for clsList, 57-58
compiler, 55, 56, 92

header file and, 109
see also MT (method table compiler)
compiling, 93
Empty Application and, 91
files, 55, 98

creating, 66

suffix, 98
for Hello World (toolkit), 114 -
message handlers and, 99
names, 98
wild cards, 98

Metrics, 120
for controls, 123

MIL (machine interface layer), 6
Service, 273-274

Mini-debugger, 84, 85
for code crashes, 87
uses of, 111
see.also Debugging

MiniText, 166

Min macro, 78

MKS toolkit, 162

MODNAME, 93

Modular design, 15

MS-DOS
file system compatibility and, 7-8
installation, 21-22
main routine, 25
networking with, 8

. termination, 23

msg, 99, 109
EmptyAppDestroy and, 110

msgActivateChild, 107

msgAppClose, 36, 132
cIsCntrApp, 138
clsHelloWorld and, 127
on screen display and, 66
turning a page and, 36

msgAppCreateMenuBar, 146

msgAppGetMetrics, 120

msgApplnit, 65
handler, 121

" Hello World (toolkit) and, 114-115

msgAppOpen, 132

clsCntrApp, 138
clsHelloWorld and, 127
displaying on screen and, 66

msgAppTerminate, 36

msgCntrGetValue, 139
handler for, 139
pointer and, 140

msgCntrlnc, 139
for incrementing value, 140

msgDcDraw, 133, 187

msgDestroy, 99, 101
closing file and, 145

clsHelloWin and, 128
message handling and, 109’

msgDump, 68
implementation, 161

Tic-Tac-Toe and, 159
msgFrameSetClientWin, 120

msgFree, 109
closing files and, 143, 145

msgGWinGesture, 156
MsgHandler, 99, 110

naming pointer, 132,
MsgHandlerParametersNoWarning, 110
MsgHandlerWithTypes, 99, 132

msglnit, 65
clsHelloWin, 128, 130
failures during, 153

msglnputEvent, 156
msgLabelSetString, 4243
msgListAddItemAt, 45
msgMemoryMap, 144
msgMemoryMapFree, 145

msgNew, 48, 49

arguments for clsLabel, 118-119
clsCntr, 139

clsTkTable, 146

to create application class, 103
to create class, 53, 54

to create instance of class, 51

key value, 104

message argument value, 49

msgNewDefaults, 51, 52
before msgMew, 118
clsCntr, 139
csTttView, 166-167
for initialization, 119

“ MsgNum, 156

msgOpen, 36
clsHelloWorld and, 127

msgResGetObject, 145
msgResPutObject, 145, 146
creating resources, 167

msgRestore, 36, 140

failures during, 153
handling, 142

message arguments to, 141
stateful objects and, 65

versioning data and, 63

msgSave, 35, 140
closing files and, 143
clsCntrApp, 141
handling, 141-142
message arguments to, 141
stateful objects and, 65

msgStreamRead, 142

. msgStreamWrite, 141-142

msgTrace, 159, 160
msgTttDataChanged, 155
msgWinBeginRepaint, 152
msgWinRepaint, 128, 129, 187
. repainting strategy and, 152
window objects and, 133
MT (method table compiler), 66

object and header files and, 92
see also Method table, compiler

Multi-font component, 12
Multitasking service, 7

Names
length of, 77
symbol, 162-163

Naming conventions. see Coding
conventions

Networking, 8

_NEW_ONLY structure, 50
for each class, 51
names for, 51

_NEW structure, 49
for clsCntr, 138
contents of, 118-119
identifying, elements, 51
initializing, 52
_NEW_ONLY for each class, 51
reading, definition, 50
typedef, 50

Non-stateful objects, 66

Notébook, 29

components, 29

Connections, 22

Contents page, 34
for creating Empty Application, 95

Contents tab, 29

for control transfer, 67

directory, 33

document, 33

hierarchy, 29-32
Application Framework and, 30
application processes and, 32
file system and, 31

inserting documents in, 104

items, 33

metaphor, 5



application layer and, 13
concurrent documents, 21
multiple instances of, 13
Settings, 22
subdirectories, 33
table of contents, 28
embedded applications and, 35
tabs, 5
window, 33, 34
see also specific types of notebooks
NOTEBOOK APPS, 34

Notebook User Interface (NUI), 17

on-screen objects, 1
Notepaper App, 265
Notes, 169
Notification, 28
Null, 77

ObjCallChk, 115-116
ObjCalljmp, 115-116
ObjCallOK, 115-116
ObjCallRet, 52, 115-116
ObjCallWarn, 115-116

ObjectCall, 45
macros, 115-116
parameters, 4647
use of, 115
see also Classes, 25-26

Object_NEW arguments, 54

= objectNewFields, 51

Object-oriented APIs, 7
Object-oriented architecture, 5
Object-oriented message passing, 12

Object-oriented operating systems, 41
clients and, 42

Object-Oriented Programming: An
Evolutionary Approach, 19
Object-oriented programming, 16
encapsulation and abstraction
problems, 152
publications for, 19

Object-Ofiented Programming for the
Macintosh, 19

ObjectPeek, 152

Objects, 41

clients and, 42

coding conventions for, 71

CounterApp, 137

counter for, 89

creating, 48-53, 113-123
classes and instances, 48
code for, 51-52
explanation of, 48-49
_NEW_ONLY, 51
_NEW structure, 49

_NEW structure definition, 50
_NEW structure elements, 51
timing for, 129-132
UIDs and, 52-53
data and state information, 135
dumping, 161
filing, 129132, 140-142
msgRestore, 142
msgSave, 141-142
gestures and, 4
instances, 43
instead of functions and data, 41-42
messages and, 43, 108
as ObjectCall parameter, 46
preserve state, 140
returned values and, 47
Tic-Tac-Toe, 149-150
UID referencing of, 52

ObjectSend, 45

ObjectWrite, 132
updating instance data with,
140, 142, 153

OBJ_SAVE structure, 141
Observation, 27

Odd macro, 78

On-disk structure, 174
On-line documentation, 13
On-screen objects, 18
Opening files, 143

for the first time, 143-144

" to restore, 144-145
Operand specification, 4
Operating system, 3-18
application environment for, 20-21
Application Framework layer, 12-13
application layer, 13
architecture, 8-9
component layer, 12
extensibility, 14-15
kernel layer, 6-7
requirements, 3
software environment elements, 41
system layer, 7—12 ‘
user interface, 3—5

0y

Operator overloading, 43
Option sheet, 113

Empty Application, 96
OSProgramlnstall, 106
OSProgramlnstantiate, 107
Out, 50

message header and, 75

Outbox, 5
networking and, 8
as notebook, 33

Outline fonts, 9-10
editor, 14

OutRange macro, 78
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Page-level applications, 33-34
embedded applications and, 35

Page numbers, 5

‘Page turning, 5, 36

instead of close, 37
msgAppClose and, 36
saving state and, 135
Paint application, 266-267
Painting, 129
pArgs, 99, 109
PCs
for application edit-compile-debug
cycle, 14
kernel layer and, 6
pData, 99, 109
EmptyAppDestroy and, 110
instance data and, 132
updating, 140
Pen, 4
gestures with, 4
marks, 9
programming for, 17
tracking, 4
Pen-driven digitizer tablet, 14
Pen-hold timeout, 154
TttViewPenInput and, 156

PenPoint 1.0, 61 -
onPC, 2

Penpoint 2.0

character and string constants, 6263

character types, 62

debugging, 63

internationalization and
localization, 61

preparing for, 61-63

services, 64

string routines, 62

Unicode and, 61

versioning data, 63

PENPOINT.DIR file, 93-94

PenPoint Preferences, Zoom and Float
section, 95

Pen—tracking software, 9
Pen-up event, 154
%P formatting code, 11 1

Pixels, 128
update region and, 152

Pointers
data types and, 76
types of, 70

Pointing, 4

Power conservation, 7
P_ pointer, 47
P_PROC, 77

INDEX
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Principles of Object Oriented Design, 19

Printer
configuration, 9
support, 10

printf (C function), 111
Printing, 9-10
processCount, 98

for more than one process, 106
for one process, 105

Process name, 93
Programming
environment, 20
object-oriented, 16, 19, 152

Program units, designing, 61
Protected mode, 93
Protection service, 7

Prototype
declarations, 76
function, 74

Pseudoclasses, 80

P_UNKNOWN, 55, 77

Quick Help, 166-168
resources, 167—-168
window, 166

RAM file system
memory conservation and, 38-39
viewing contents of, 32
RAM volumes, 8
memory and, 15
view, 32

rasterOp, 128
RC_INPUT structure, 167
for tttView quick help, 168
RC_TAGGED_STRING resource, 168
Reference buttons, 40
Registering classes, 175
Releasing application, 175
Remote volumes, 8
Repainting, 129
advanced strategy for, 152
scaling and, 133
Text subsystem and, 155
RESFILE.H, 145
Resource Compiler, 168
Resource file, 141
definition, 169
files for Tic-Tac-Toe, 248-250
handle, 145
Quick Help, 167
resource definitions and, 168

StdMsg and, 168, 170
text strings and, 63-64

Resource Manager, 8
Resources

creating Quick Help, 167-168
Installer and, 22

when to create or destroy, 129-132
see also object

Restoring ‘
counter object, 146
data, 135-148
files, 144145

Returned values, 47, 79-81
message handlers and, 110
testing, 80-81, 115-116
see also Status values

Revert, 39

Rich Text editing, 13

RULES.TXT, 250, 206

Running
Adder, 261
Basic Service, 272
Calculator, 262
Clock, 264
Counter Application, 196
Empty Application, 94, 177
Hello World (custom window), 187
Hello World (toolkit), 181
Inputapp, 270
MIL Service, 23
Notepaper App, 265
Paint, 267
Template Application, 251
Test Service, 273
Tic-Tac-Toe, 205
Toolkit Demo, 268-269
Weriterap, 271

Sample code, 173-260
Counter Application, 195-204
Empty Application, 177-180
Hello World (custom window),
187-195
Hello World (toolkit), 180-186
Template Application, 251-259
Tic-Tac-Toe, 204-250
SAMs (standard application
menus), 33-34
clsCntrApp, 146
message handling and, 108
see also Menu
Saving
counter object, 145-146
data, 135-148
object, 153
state, 37, 135
ScaleUnits field, 119

Screen
display, 66
shots, 174

Scribble, editing window component, 12
Scribbles, 10
Scripts, 162

Sections, 5, 34 .
application hierarchy and, 28
directory attributes for, 34
names of, 33
table of contents, 34

Selection, 154
event causing, 154-155
keyboard input and, 153-155
move/copy protocol, 155
supporting, 155

Selection Manager, 11-12
function, 154

Self (UID), 56-57
EmptyAppDestroy and, 110
message handler parameter, 99, 109

Sending, messages, 4548
Send user interface, 13
Services Architecture, 64
Set string message, 42—43
Signed data types, 76
SIZEOF type, 77

Software development environment,
15-16
Software Development Kit (SDK), 1, 14
files, 67
organization of, 1
outline font editor, 14 :
source-code symbolic debugger, 14

Source application, 11
Source code

additional, 90
Empty Application, 99-101

Source code file, 76
beginning of, 99
organization, 97-99
application C code file, 98-99
message handler parameters, 99
method table file, 98

structure, 73
Source-code system debugger, 14

Source debugger. see DB (source
debugger); Source-level
debugger

Source-level debugger
for suspected code problems, 87
tag name, 70
using, 2
see also Debugging
S-Shot utility, 174

STAMP command, 93-94
for EMPTYAPP, 94

Stamping, 164
applications, 93-94



State, 135
filing, 135
rule, 136
saving, 135
Tic-Tac-Toe, 150
Stateful objects, 89
" creating, 65
separate, 150
Stationary, 5, 163-165
application specific, 38
building, 165
palette, 104
pop-up menu, 23, 163
illustrated, 164
Tic-Tac-Toe source files, 250

Stationary notebook, 22-23, 33
applications in, 104 .
Empty Application documents and, 95
illustrated, 164

STATNRY subdirectory, 164, 205
Tic-Tac-Toe stationary and, 165

STATUS, 77, 82
Status-checking macros, 87
Status index, 169

Status values, 47, 79

checker, 82

coding convention for, 72

defining, 80

generic, 81

human-readable, 81

less than stsOK, 52

message handlers and, 110

pseudoclasses for, 80

STATUS, 77, 82

testing returned, 8081

see also Returned values
StdError(), 168-169

buttons and, 170

resource files and, 170
StdMsg(), 168-169

buttons and, 170

resource files and, 170
StdMsgCustom(), 171
StdMsg (standard message facility),

168-171

customization function, 171

defining buttons and, 170

dialog box, 169

resource files/lists and, 170

routines, 168-169

substituting text and, 170

text strings and, 63

using, 169-170
StdProgress, 168-169
StdSystemError, 168-169

buttons and, 170

StdUnknownError(), 169
STRAT.TXT, 206, 250

String
constants, 62—-63
moving for internationalization,
63-64
routines, 62
StdMsg array, 169
Structure
definitions, 70
names, 76
on-disk, 174
StsChk, 82
StsFailed, 82, 83
stsGO, 80
StsJmp, 82, 83
status checking, 87
stsOK, 79 '
testing and, 80, 81
StsOK macro, 81, 82, 84
status checking, 87
StsRet, 82, 84
StsWarn, 81
S_TTT.C, 206, 223
Style fields, 119

Subclasses, 43
_NEW_ONLY structure, 50

Subsections, 5
Switch statements, 76
Symbolic debugger, 85

Symbols
generating automatically, 162
names of, 162-163
printing, 163
sysDcDrawDynamic, 128

System drawing context, 128
coordinate system, 129
System layer, 7-12
data transfer, 12
defined, 6
file system, 7-8
graphics, 9
input and handwriting translation,
10-11
networking, 8
printing, 9-10
Resource Manager, 8 .
Selection Manager subsystem, 11-12
User Interface Toolkit, 10
windowing, 8-9
System log application, 68
debugger stream, 85
viewing, 112
using, 112
System notebooks, 5

Table of contents, 5
Empty Application title, 96
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Table of Contents (TOC) application, 13
TableServer, 15
Tabs, area, 34

Tags, 79
jumping to structure definitions
with, 118
for string array resource, 167

Template Application, 251
classes, 251
compiling, 251
files, 252
running, 251-252
sample code, 251-260
tutorial, 90

TEMPLATE.RC, 252, 259
TEMPLTAP.C, 252, 253-256
TEMPLTAP.H, 252-253

Terminating
applications, 38—40
documents, 36-37

Testing
Basic Service, 272
Hello World (custom window), 187
Hello World (toolkit), 181
MIL Service, 273
return values, 115-116
Test Service, 273

Test Service, 272-273

Text
characters, 9
substituting, 170
subsystem, 155
views, 40
TextView, 15
theBootVolume, 112
theSelectedVolume, 29
theSelectionManager, 154
Tic-Tac-Toe, 26, 27-28
bitmaps (icons) and, 171-172
classes, 150, 205
compiling, 205
debugging application, 159-163
dumping, 161
files, 151, 205-206
handling input for, 149-158
handwriting and gestures, 156-158
Help auxiliary notebook, 165-166
installation features and, 163
instances, 150
mabkefile, 164, 165
objectives, 205
objects, 149-150
components, 149-150
seperate stateful data, 150
Quick Help, 166-168
refining, 159-172
running, 205
sample code, 204-250

INDEX
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selection and keyboard input for,
153-155

stationary, 38, 163-165
handling, 165

status values, 162

StdMsg and, 168-171

structure, 151

tutorial for, 90

view, 152—-153
data interaction and, 152-153, 155

window, 151-152

Titles, 43

Toolkit Demo, 267-269
Toolkit. see UI Toolkit
Tools accessory palette, 22
TOPS software, 8
Tracing, 159-160

Transfer
format supports, 11-12
operations, 8

Translation
input and handwriting, 10-11
of text strings, 63

TTTAPP.C, 206, 210
TttAppChangeTracing, 159
TttAppCheckStationary, 165
TTTAPP.H, 206, 209-210
TTTDATA.C, 206, 212-218
TTTDATA.H, 206, 211-212
TTTDBG.C, 161, 206, 218-220
TtDbgChangeTracing, 160

TeeDbgHelper, 160
definition, 161

TTTIPAD.C, 206, 220-222
TTTMBAR.C, 159, 206, 222223
TTTMISC.RC, 206, 248
TTTPRIV.H, 160, 206, 207-209
TTTQHELP.RC, 206, 248-249
TTTSTUFE.TXT, 165
TTTUTIL.C, 206, 223-230
tttView, 168
TTTVIEW.C, 206, 230-243
TtViewRepaint, 154-155
TTTVOPT.C, 206, 243-245
TTVXFER.C, 206, 245-248
Turning a page. see Page turning
Tutorial programs, 88

Counter Application, 89

Empty Application, 88

Hello World (custom window), 89

Hello World (toolkit), 89

Template Application, 90
Tic-Tac-Toe, 90

Typedefs, 70, 74

Type extensions, 76-84
Types, file section, 74

UIDs (unique identifiers), 49
administered value, 53
class, 102-103
filing, 143
identifying bits, 102
for new object identification, 52-53
for published applications, 175
saving, 143
self, 56-57
test, (wknGDTa through
wknGDTyg), 102-103
well-known, 102 .
global, 53, 102
testing, 103

UI Toolkit, 18

classes, 18, 116-117

compared with using windows, 113

components, 89, 113
créating, 116-119
custom window and, 125
illustrated, 117

label object, 113

layout classes, 122

table entries, 146

Toolkit Demo, 267-269

see also Hello World (Toolkit)

Unicode, 61
Unsigned data types, 76
U...routines, 62

User interface, 3, 18
application layer and, 13
class and object use in, 20
design guidlines, 17-18
designing, 60
deviation from, 18
notebook metaphor, 5
pen, 4
resizing elements of, 10

User Interface Toolkit, 10
Lo ccaaniamsn e ]

Values
getting, 139-140
incrementing, 140
varArgs functions, 169
Variables, 70
Versioning data, 63
View
data object and, 155
dumping, 161
Tic-Tac-Toe, 150
data interaction, 152-153, 155
msgGWinGesture, 156
selection and, 153-155
tracking and, 154

window coordinates, 152

View classes, Tic-Tac-Toe, 150
see also Classes, 26, 27-28

“Virtual keyboard,” 11
Vmajor (minor), 126
VOLSEL line, 97

WATCOM, 66
C/386 compiler, 92
C/386 runtime functions, 7
compiler and linker flags, 92-93
0OS/2 linker, 67 '
protected mode applications

and, 93
Wild cards, 98

Window
client, 27
custom, 27
drawing in, 133
floating, 27
initialization, 131-132
layout, 122
location specification of, 122
object, 133
position and size, 122
reason for appearance, 121
scribble editing, 12
tags, 79
for Tic-Tac-Toe, 151-152
update region, 152

Window classes, 27
clsHelloWin, 125
enhancements, 121-122
Hello World (custom window)

and, 89

for storing numeric value, 136
for window organization, 122
See also Classes

Windowing, 8-9

Window system
advanced repainting strategy and, 152
embedded applications and, 35
repaint algorithm, 155

WLINK command file, 93

Writerap, 271-272

WYSIWYG correspondence, 10
WYSIWYG text editor component, 12

Lo e e ]
XSONLY.TXT, 206, 250 A
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Zooming, 95
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PenPoint™ Application Writing Guide

The PenPoint Application Writing Guide teaches you how to write an applica-
tion for the PenPoint operating system. It begins by introducing the PenPoint
operating system and the Application Framework, which is the framework for
all PenPoint applications. After discussing how to design an application, the
book describes the environment in which you develop applications, and GO’s
coding conventions. The remainder of the book is devoted to tutorials and
sample programs that show you how to build a variety of sample applications—
beginning with an extremely simple application and concluding with a com-
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debugging, and testing PenPoint applications.

PenPoint Architectural Reference, Volume I presgnts the concepts of the
fundamental PenPoint classes.

PenPoint Architectural Reference, Volume Il presents the concepts of the
supplemental PenPoint classes.

PenPoint APl Reference, Volume I provides a complete reference to the
fundamental PenPoint classes, messages, and data structures.

PenPoint API Reference, Volume II provides a complete reference to the

supplemental PenPoint classes, messages, and data structures.

GO Corporation was founded in September 1987 and is a leader in pen
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expand the accessibility and utility of computers by establishing its pen-based

operating system as a standard.
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