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PenPoint Architectural Reference Volume I presents the concepts of the fun-
damental PenPoint classes. Read this book when you need to understand the
fundamental PenPoint subsystems, such as the class manager, application
framework, windows and graphics, and so on.

PenPoint Architectural Reference Volume II presents the concepts of the
supplemental PenPoint classes. You should read this book when you need
to understand the supplemental PenPoint subsystems, such as the text sub-
system, the file system, connectivity, and so on.

PenPoint API 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.

PenPoint User Interface Design Reference describes the elements of the
PenPoint Notebook User Interface, sets standards for using those elements,
and describes how PenPoint uses the elements. Read this book before
designing your application’s user interface.

PenPoint Development Tools describes the environment for developing, de-
bugging, and testing PenPoint applications. You need this book when you
start to implement and test your first PenPoint application.
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PREFACE

Preface

The PenPoint API Reference provides reference information on the subsystems of
the PenPoint™ operating system. Volume I describes the functions and messages
that you use to manipulate classes and describes the fundamental classes used by
almost all PenPoint applications. Volume II describes the supplemental classes and
functions that provide many different capabilities to PenPoint applications. The
text in this volume was generated from the header files in \PENPOINT\SDK\INC.

J Intended Audience

The PenPoint API Reference is written for people who are developing applications
and services for the PenPoint operating system. We assume that you are familiar
with the C language, understand the basic concepts of object-oriented
programming, and have read the PenPoint Application Writing Guide.

” What’s Here

The PenPoint API Reference is divided into several parts, which are split across two
volumes. Volume I contains these parts:

® Part 1: Class Manager describes the PenPoint class manager classes, which
supports object-oriented programming in PenPoint.

& Part 2: PenPoint Application Framework describes the PenPoint Application
Framework classes, which provides you the tools you use to allow your
application to run under the notebook metaphor.

& Part 3: Windows and Graphics describes ImagePoint classes and how
applications can control the screen (or other output devices).

® Part 4: UI Toolkit describes the PenPoint classes that implement many of the
common features required by the PenPoint user interface.

* Part 5: Input and Handwriting Translation describes the PenPoint input
system classes and classes that provide programmatic access to the
handwriting translation subsystems.

Volume II contains these parts:

® Part 6: Text Component describes the PenPoint classes that allow any
application to provide text editing and formatting capabilities to its users.

® Part 7: File System describes the PenPoint file system classes.

& Part 8: System Services describes the function calls that applications can use
to access kernel functions, such as memory allocation, timer services, process
control, and so on.
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& Part 9: Utility Classes describes a wide variety of classes that save application
writers from implementing fundamental things such as, list manipulation,
data transfer, and so on.

® Part 10: Connectivity describes the classes that applications can use to access
remote devices.

® Part 11: Resources describes the classes used to read, write, and create
PenPoint resource files.

& Part 12: Installation API describes the PenPoint classes that support installing
applications, services, fonts, dictionaries, handwriting prototypes, and so on.

® Part 13: Writing PenPoint Services, describes classes used in writing an
installable service.

9 Other Sources of Information

As mentioned above, the PenPoint Application Writing Guide provides a tutorial
on writing PenPoint applications. The tutorial is illustrated with several sample
applications.

The PenPoint Development Tools describes how to run PenPoint on a PC, how to
debug programs, and how to use a number of tools to enhance or debug your

applications. This volume also contains a Master Index to the five volumes
included in the PenPoint SDK.

The PenPoint Architectural Reference groups the PenPoint classes into several
functional areas and describes how to use these classes. The PenPoint Architectural
Reference is divided into two volumes. The first volume describes the fundamental
classes that all application developers will use; the second volume describes
supplemental classes that application developers may, or may not, use.

To learn how to use PenPoint, you should refer to the PenPoint user documen-
tation. The user documentation is included with the PenPoint SDK, and is usually
packaged with a PenPoint computer. The user documentation consists of these

books:

® Gerting Started with PenPoint, a primer on how to use PenPoint

® Using PenPoint, a detailed book on how to use PenPoint to perform tasks and
procedures.
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Type Styles in This Book

J’ Type Styles in This Book

To empbhasize or distinguish particular words or text, we use different fonts.

’» Computerese
We use fonts to distinguish two different forms of “computerese”™

¢ C language keywords and preprocessor directives, such as switch,
case, #define, #ifdef, and so on.

¢ Functions, macros, class names, message names, constants, variables,
and structures defined by PenPoint, such as msgListAddItem, clsList,
stsBadParam, P_LIST_NEW, and so on.

Although all these PenPoint terms use the same font, you should note that
PenPoint has some fixed rules on the capitalization and spelling of messages,
functions, constants, and types. By the spelling and capitalization, you can
quickly identify the use of a PenPoint term.

¢ Classes begin with the letters “cls”; for example, clsList.
¢ Messages begin with the letters “msg”; for example, msgNew.
¢ Status values begin with the letters “sts”; for example, stsOK.

¢ Functions are mixed case with an initial upper case letter and trailing

parentheses; for example, OSMemAuvailable().

¢ Constants are mixed case with an initial lower case letter; for example,
wsClipChildren.

¢ Structures and types are all upper case (with underscores, when needed,
to increase comprehension); for example, U32 or LIST_NEW_ONLY.

% Placeholders

Anything you do nor have to type in exactly as printed is generally formatted in
italics. This includes C variables, suggested filenames in dialogs, and pseudocode
in file listings.

P Other Text

The documentation uses izalics for emphasis. When a Part uses a significant term,
it is usually emphasized the first time. If you aren’t familiar with the term, you can
look it up in the Glossary in the PenPoint Application Writing Guide or the index
of the book.

DOS filenames such as \BOOT\PENPOINT\APP are in small capitals. PenPoint file
names can be upper and lower case, such as \My Disk\\Package Design Letter.

Book names such as PenPoint Application Writing Guide are in italics.
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PART 1 / CLASS MANAGER

CLSMGR.H

The Class Manager supports object-oriented programming,

clsObject inherits from null.

clsObject is the root of the Object System. It defines the basic capabilities of all objects.
clsClass inherits from clsObject.

clsClass is the root of all classes. clsClass provides class creation capabilities.

#ifndef CLSMGR_INCLUDED
#define CLSMGR_INCLUDED

p” Overview

This file defines all the subroutines and messages that implement Object-oriented programing under
PenPoint. The most important of these are:

ObjectCall() and related routines, especially the Debugging Routines
MsgHandler() and related macros

MakeMsg() macro

clsClass, CLASS_NEW_DEFAULTS, etc.

clsObject, OBJECT_NEW_DEFAULTS, etc.

* ¢ 6 o o o

msgNew, msgNewDefaults, msglnit, msgDestroy, msgFree, msgSave, msgRestore
Look at the functions starting with ClsStsToString too.

This is one of PenPoint’s key header files. Developers should browse through this file and be familiar
with its contents. Other key header files are go.h, app.h, and win.h.

To fully understand what's going on here, you should read the Class Manager section of the PenPoint
Architecture Reference.

"Guidelines

Normally you should call your ancestor before processing a message. Possible exceptions include:

*  messages that are defined by your class. Obviously, these shouldn’t go to your ancestor at all.

¢ messages that you want to explicitly override. Depending on whether you want to override the
message some of the time or all the time.

¢ msgFreeOK, msgFreeing, msgFree should use objCallAncestorAfter.

#  protocols that requires the subclass to act on the message before the ancestor receives it.
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"% Debugging Flags
The ClsMgr debugging flag set is ’C’. Defined values are:

000001
000002
000004
000008
000010
000020
000040
000080
000100
000200
000400
000800
001000
002000

client code handles stsBadObject. Because null objects are common they are not reported under

Show calls to ObjectCall().

Show calls to ObjectCallAncestor().

Show calls to ObjectSend().

Show calls to ObjectPost().

Show indirect calls (class messages) for traced objects.
Show object new and free calls.

Show observer related actions: add, remove, notify and post.
Show messages as they are dispatched.

Show objects as they are saved and restored.

Gather ObjectCall depth statistics.

Show objects as they are scavenged at task termination.
Enter Debugger(), if bad object is passed to ObjectCall().
Show calls to ObjectCallAncestor() for traced objects.

Enable detailed messages from ObjectValid(). These messages are not necessarily errors if the

C2000.

004000

Enable miscellaneous error/warning messages: Bad newStruct, Message not understood, WKN

already exists, WKN replaced (warning).

008000

Enter the debugger after printing a warning,

Temporary flags:

010000
020000

Fills the stack w/F0’s before calling a method. This is useful for catching uninitialized variables.
Show calls to extended ObjectCall() and ObjectCallAncestor().

Implementor Flags:

100000

Show all clsmgr statuses, legitimate errors are included.

#ifndef GO_INCLUDED
#include <go.h>

#endif

#ifndef OSTYPES_ INCLUDED
#include <ostypes.h>

#endif

#ifndef UID_INCLUDED
#include <uid.h>

$endif



p’ Status Values

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

stsBadObject
stsBadAncestor
stsBadContext
stsProtectionViolation
stsScopeViolation
stsTaskTerminated
stsSizeLimit
stsBadPropTag
stsNewStructError
stsClassHasReferences
stsNotUnderstood
stsVetoed
stsWellKnownExists
stsBadMethodTable

)/ Non-Error Status Values

stsMessagelgnored is equal to stsRequestForward for historical reasons. MakeWarning is used to force

the entry into the symbols DB.

#define
#define
#define
#define
#define
#define
#define

stsMessageIgnored
stsAlreadyAdded
stsAlreadyRemoved
stsSendTaskInvalid
stsWellKnownReplaced
stsTraceOn
stsTraceOff

p’ Object Capabilities

#ifndef M 186
Enum32 (OBJ_CAPABILITY)

{

objCapOwner = flagl,
objCapFree = flag2,
objCapSend = flag3,
objCapObservable = flag4,
objCapInherit = flagé,
objCapScavenge = flag7,
objCapCreate = flag$,
objCapProp = flag9,
objCapMutate = flaglo,
objCapCall = flagl5,

objCapCreateNotify = flaglé,
objCapUnprotected = flagl7,
objCapNonSwappable = flagl8

}i

#else

typedef U32 OBJ_CAPABILITY;

#endif

MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus (clsObject,
MakeStatus(clsObject,
MakeStatus (clsObject,

MakeWarning (clsGO, 2)
MakeWarning (clsObject,
MakeWarning (clsObject,
MakeWarning (clsObject,
MakeWarning (clsObject,
MakeWarning(clsObject,
MakeWarning (clsObject,

// 32 bit compiler
// default for: OBJECT

/] —=mmmmmmm e
// TRUE
// TRUE
// TRUE
// TRUE
// n/a
// enable only: n/a
// FALSE
// TRUE
/! TRUE
// FALSE

// create only: FALSE
// create only: n/a
// create only: FALSE

// 16 bit compiler

CLSMGR.H
Object Capabilities

2)

4)

6)

8)

10) // (.asm)
12)

14)

16)

18)

20)

22)

26)

28)

30) // (.asm)

1 / CLASS MGR
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P Types Derived Directly from Base Types

OBJECT, TAG, STATUS, etc. are defined in <go.h>

typedef OBJECT
typedef TAG
typedef P_UNKNOWN
typedef P_UNKNOWN
typedef P_UNKNOWN
typedef U32
#define objWKNKey
typedef const U32

CLASS, *P_CLASS;
MESSAGE, *P_MESSAGE;
P_ARGS, *PP_ARGS;
CONTEXT, *P_CONTEXT;
P_IDATA, *PP_IDATA;
OBJ KEY, *P_OBJ KEY;

((OBJ_KEY) 0)

*P_MSG, **PP_MSG; // message table

NewArgs used to create an object.

typedef struct OBJECT NEW {

Constants and Types Derived from Structs

[msgNewDefaults] Validate msgNew
[msgNew] Valid version

[msgNew] Lock for the object
[msgNew] Well-known uid

[msgNew] Dynamic or Well-known uid
[msgNew] Initial capabilities
[msgNewDefaults] Set to self
[msgObjectNew] Class of instance
[msg*] Used by toolkit components
[msgNewDefaults] Heap to use for

// additional storage. If capCall then
// OSProcessSharedHeap else OSProcessHeap

U32 newStructVersion; // out
// In
OBJ_KEY key; // In
OBJECT uid; // In:
// Out
OBJ_CAPABILITY cap; // In:
CLASS objClass; // Out:
// In
// In
0S_HEAP ID heap; // out:
U32 sparel;
U32 spare2;

// Unused (reserved)
// Unused (reserved)

} OBJECT NEW_ONLY, OBJECT NEW, * P_OBJECT_NEW _ONLY, * P_OBJECT NEW;

New defaults fields for subclassing OBJECT.

#define objectNewFields

Fields for initializing a class.

OBJECT NEW_ONLY object;

typedef struct CLASS_NEW_ONLY {

P_MSG pMsg; // In:
CLASS ancestor; // In:
SIZEOF size; // In:
//
SIZEOF newArgsSize; // In:
//
U32 sparel;

Limits on instance data size:

Can be pNull for abstract class
Ancestor to inherit behavior from
Size of instance data, can be 0
(see comment below)

Size of XX NEW struct, can be 0
Value limited to Ul6

// Unused (reserved)
} CLASS_NEW ONLY, * P_CLASS NEW ONLY;

Instance data for any class is limited to 64K bytes. Instance data for an entire objects is limited to 64K of
protected data. Unprotected instance data is limited to 64K bytes per class but there is no limit for the

object.

New defaults fields for subclassing CLASS.

#define classNewFields objectNewFields

NewArgs used to create a class.

typedef struct CLASS NEW {
classNewFields
} CLASS NEW, * P_CLASS NEW;

CLASS_NEW ONLY cls;
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Constants and Types Derived from Structs
Enable/Disable capabilities

typedef struct OBJ_CAPABILITY SET {
OBJ_CAPABILITY cap; // In: Capabilities to enable/disable
OBJ_KEY key; // In: Unlocks object, e.g., objWKNKey
} OBJ_CAPABILITY SET, * P_OBJ_CAPABILITY SET;

Set/Get owner

typedef struct OBJ OWNER {

0S_TASK_ID task; // In: [msgSetOwner] New owner

// Out: [msgObjectOwner] Current owner
OBJECT object; // In: [msgObjectOwner] Source object
OBJ_KEY key; // In: [msgSetOwner] If required by caps

} OBJ_OWNER, * P_OBJ_OWNER;
Set/Get properties
typedef struct OBJ PROP {

TAG propld; // In: [msgProp] Name of property
P_IDATA pData; // In: [msgProp] Pointer to data

// In: [msgSetProp] Data to copy to prop
SIZEOF length; // In: [msgProp] # of bytes to copy

// Out: [msgProp] Length of data in bytes
// In: [msgSetProp] # of bytes to write

OBJ_KEY key; // In: [msgSetProp] If required by cap
} OBJ_PROP, * P_OBJ PROP;
Add/Get observers
typedef struct OBJ_OBSERVER POS {
OBJECT observer; // In: [msgAddObserverAt] New observer
// Out: [msgGetObserver] Observer at pos
Ul6 position; // In: Position in observer list
} OBJ_OBSERVER POS, * P_OBJ_OBSERVER POS;
Notify observers
typedef struct OBJ_NOTIFY OBSERVERS {
MESSAGE msg; // In: Message to send/post observers
P_ARGS PArgs; // In: BArgs for message
SIZEOF lenSend; // In: Length of Args

} OBJ_NOTIFY OBSERVERS, * P_OBJ NOTIFY OBSERVERS;
Buffer to hold symbol string. Used with ClsStsToString, etc.

t#define clsSymBufSize 80
typedef char P_CLS_SYMBUF [clsSymBufSize];

Array entry for OBJECT in the symbols database.

typedef struct CLS_SYM OBJ {
OBJECT obj;
P_STRING name;
} CLS_SYM OBJ, *P_CLS_SYM OBJ, * *PP_CLS_SYM OBJ;

Array entry for message in symbols database.

typedef struct CLS_SYM MSG {
MESSAGE msg;
P_STRING name;
} CLS-SYM MSG, *P_CLS_SYM MSG, * *PP_CLS_SYM MSG;

Array entry for STATUS in symbols database.

typedef struct CLS_SYM STS {
STATUS sts;
P_STRING name;
} CLS_SYM STS, *P_CLS_SYM STS, * *PP_CLS_SYM STS;

1 / CLASS MGR
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V Types Required for msgSave and
msgRestore

Resouce IDs

typedef TAG RES_ID, *P_RES_ID;

System flags for save and restore.

Enuml16 (RES_SAVE RESTORE FLAGS) {
resDoingCopy = flag0

i

typedef struct OBJ_SAVE {

OBJECT file;

RES_ID resId;

OBJECT root;
P_UNKNOWN pPEnv;

Ule minSysVersion;
Ulé minAppVersion;
RES_SAVE RESTORE FLAGS sysFlags;
Ulé appFlags;
P_UNKNOWN pFile;

U32 sparel;

U32 spare2;

} OBJ_SAVE, * P_OBJ_SAVE;
typedef struct OBJ_RESTORE {

OBJECT_NEW object;
OBJECT file;
RES_ID resId;
OBJECT root;
P_UNKNOWN pEnv;

Ulé sysVersion;
Uleé appVersion;
RES_SAVE_RESTORE_FLAGS sysFlags;
Ulé appFlags;
P_UNKNOWN pFile;

u32 sparel;

U32 spare2;

} OBJ_RESTORE, * P_OBJ RESTORE;

P Method Definition Macros

Function Profotype

Function Prototype

Definition of a pointer to a method.
$ifdef _ HIGHC _

// Resource ID

// Creating a copy of object

// In: File to save object to

// In: Resource Id of root-level object
// In: Uid of root-level object

// In: Environment to be saved

// In/Out: Min acceptable system version
// In/Out: Min acceptable app version

// In: System flags
// In: BApp flags
// In: StdIO FILE* bound to file above

// Unused (reserved)
// Unused (reserved)

// In: New defaults for restored object
// In: File to restore object from

// In: Resource Id of root-level object
// In: Uid of root-level object

// In: Saved environment

// In: Sys version number of filed data
// In: App version number of filed data
// In: System flags

// In: BApp flags

// In: StdIO FILE* bound to file above

// Unused (reserved)
// Unused (reserved)

typedef CDECL STATUS (* P_MSG_HANDLER) (

#else

typedef STATUS (CDECL * P_MSG HANDLER) (

#endif
MESSAGE msqg,
OBJECT self,
P_ARGS PArgs,
CONTEXT ctx,
P_IDATA pData

)i
Definition of a method.
#define MSG_HANDLER

Shorthand used to declare a method.

STATUS CDECL

#define MsgHandler (fn) MSG_HANDLER MsgHandlerPrimitive(fn, P_ARGS, P_IDATA)



CLSMGR.H
Message Macros
Shorthand used to declare a method with pArgs cast to appropriate type. Note: pArgsType must be a
pointer type. ‘

#define MsgHandlerArgType (fn, pArgsType) \
MSG_HANDLER MsgHandlerPrimitive (fn, pArgsType, P_IDATA)

Shorthand used to declare a method with casts for pArgs and instance data. Note: pArgsType and
pInstData must be pointer types.

#define MsgHandlerWithTypes (fn, pArgsType, pInstData) \
MSG_HANDLER MsgHandlerPrimitive (fn, pArgsType, pInstData)

Shorthand used to declare a method. Very fast and very dangerous. DS is NOT loaded. Don't use

strings, local functions, statics, etc.

#define MsgHandlerRingCHelper (fn) \
STATUS CDECL MsgHandlerPrimitive(fn, P_ARGS, P_IDATA)

Shorthand used to declare a method.

#define MsgHandlerPrimitive (fn, pArgsType, pInstData) fn(\
const MESSAGE msg, \
const OBJECT self, \
const pArgsType pArgs, \
const CONTEXT ctx, \
const pInstData pData)

Cast pData to the appropriate type.

#define IDataPtr (pData, type) ((type*)pData)

Copy protected instance data block into local storage.

#define IDataDeref (pData, type) (* (type*)pData)
Shorthand used to ignored any unused parameters in a method.

#define MsgHandlerParametersNoWarning \
Unused (msg) ; Unused(self); Unused(pArgs); Unused(ctx); Unused(pData)

P Message Macros

message numbers are between 0 and 254, inclusive. Message number 255
#define MakeMsg(wkn,msg) MakeTag (wkn, msg)

Extract the message portion of a message.

#define MsgNum(msg) TagNum (msq)

The WKNValue unique represents a class.

#define ClsNum(msg) WKNValue (msg)

Messages defined with MsgNoError() will not generate a msgNotUnderstood error if they reach
clsObject. Instead, stsMessagelgnored is returned.

#define MsgNoError (msg) ( (msg) ImsgNoErrorFlag)
#define msgNoErrorFlag (11<<21) :

Messages that are handled as class messages have this flag added to the message value.
#define msgClassMessageFlag (1L<<22)
Compare two messages for equality.

#define MsgEqual (ml,m2) (m1l==m2)

1 / CLASS MGR
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| P’ Object Scope Macros
{(Well-Known and Dynamic)

#define ObjectIsDynamic (o) ((U32) (o) &objDynamicFlag)

#define ObjectIsWellKnown (o) (!ObjectIsDynamic (o))

#define ObjectISWKN (o) ObjectIsWellKnown (o)

#define ObjectIsGlobal (o) (ObjectIsDynamic (o) | |ObjectIsGlobalWKN (o))
#define ObjectIsLocal (o) (!'ObjectIsGlobal (o))

#define ObjectIsGlobalWKN (o) (ObjectISWKN (0) && WKNScope (0)==wknGlobal)
#define ObjectIsProcessGlobalWKN (o) \

(ObjectIsWKN (o) && WKNScope (o) ==wknProcessGlobal)
#define ObjectIsPrivateWKN(o) (ObjectISWKN (o) && WKNScope (o) ==wknPrivate)

All dynamic objects have this bit set in their UID.
#define objDynamicFlag 0x800000

p Messages

// Recycle:
// Next available: 120

msgNull

Not a real message, just a place holder.
Takes pNull, returns STATUS.

#define msgNull MakeMsg(objNull, 0)

msgNewDefaults

Initializes new struct to default values.

Takes new struct for object being created, returns STATUS. Category: class message.

#define msgNewDefaults MakeMsg(clsObject, 2)

msgNew

Creates an object and sends msglnit to the new object.

Takes new struct for object being created, returns STATUS. Category: class message.
#define msgNew MakeMsg(clsObject, 4)

Comments Developers normally send this message to class objects in order to create instances but they do NOT
write code that handles msgNew. The class manager does some processing on msgNew internally and
finally sends msglnit, which developers DO need to handle.

Return Value stsNewStructError The new struct was not properly initialized, it was used more than once, or it was
overwritten.

stsBadParam Format of well-known UID was invalid.

stsWellKnownExists Well-known UID has already been created with a different key.

stsOSOutOfMem Too many objects have been created or system memory is exhausted.
“stsProtectionViolation (clsClass) objCaplnherit is disabled.

stsSizeLimit (clsClass) More than the maximum amount of instance data has been requested.

stsBadAncestor (clsClass) Ancestor is not a class.
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msgNewWithDefaults

Creates an object with default values.

Takes new struct for object being created, returns STATUS. Category: class message.

#define msgNewWithDefaults MakeMsg(clsObject, 5)

Comments Self sends msgNewDefaults followed by msgNew. Useful when changes to the new struct are NOT
required.
msglnit
Sent to the object immediately after it is created.

Takes new struct for object being created, returns STATUS.
#define msgInit MakeMsg(clsObject, 6)

Comments When msglnit reach clsObject the capabilities and the key in the newArgs are set for the object. This
means that, unlike most messages, developers must call their ancestor AFTER processing this one.
msgCreated
Sent to the object after it is fully created, i.c., after msglnit.

Takes new struct for object being created, returns STATUS.
#define msgCreated MsgNoError (MakeMsg (élsObject, 46))

Comments This message is only sent if objCapCreateNotify is enabled.
msgDestroy
Destroys the object.

Takes OBJ_KEY, returns STATUS.
#define msgDestroy MakeMsg(clsObject, 28) '

Comments When msgDestroy is sent to the object, clsObject sends msgFreeOK, msgFreeing and msgFree to self.

Return Value

msgFreePending is sent to the observers. Only clsObject should handle msgDestroy. (That is, like
msgNew, developers send msgDestroy but never handle it.)

stsProtectionViolation objCapFree is disabled and the key does not open the object.

stsClassHasReferences (clsClass) Instances of the class object still exists. Only returned when the
object being destroyed is a class.

Commeonts

See Also

msgFreeOK

Sent as the first of three messages to destroy the object.
Takes OB]_KEY, returns STATUS.

#define msgFreeOK MsgNoError (MakeMsg(clsObject, 14))

There is no point in handling this message unless you have some reason to refuse to be freed, in which

case return stsVetoed. Note that if the process that owns the object or the class of the object is destroyed,

the object will be destroyed too, regardless of what it does with msgFreeOK. This is mainly useful for
immortal system objects.

msgDestroy
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stsClassHasReferences (clsClass) Instances of the class object still exists. Only returned when the
object being destroyed is a class.

msgFreeing

Sent as the second of three messages to destroy the object.

. Takes OBJ_KEY, returns STATUS.

#define msgFreeing MsgNoError (MakeMsg(clsObject, 90))

Comments Most developers never handle this message either. If an object is part of a tangled web of other objects,
all of which are supposed to be freed whenver any of them is freed, it’s possible to get a loop where two
objects respond to msgFree by trying to free each other. The first object that receives msgFreeing should
extract itself from any other object that might try to free it. When it receives msgFree, it can then safely
send msgDestroy to those other objects.

See Also msgDestroy
msgFree
Sent as the last of three messages to destroy the object.

Takes OBJ_KEY, returns STATUS.
#define msgFree MakeMsg(clsObject, 8)

Comments msgFree must succeed and error status should never be returned. Any validation should be done during
msgFreeOK. (Like msglnit, developers handle this message but never send it.)

See Also msgDestroy
msgFreePending
Sent to observers immediately before the object is freed. _

Takes OBJECT, returns STATUS. Category: observer notification.
#define msgFreePending MsgNoError (MakeMsg(clsObject, 70))

Comments If an observer cares about the final state of the object, this is the last opportunity to send it a message.

See Also msgDestroy
msgRestorelnstance
Creates and restores an object from an object file.

Takes P_OBJ_RESTORE, returns STATUS.
#define msgRestoreInstance MakeMsg(clsObject, 80)
Message typedef struct OBJ_RESTORE {
Arguments OBJECT_NEW object; // In: New defaults for restored object
OBJECT file; // In: File to restore object from
RES_ID resId; // In: Resource Id of root-level object
OBJECT root; // In: Uid of root-level object
P_UNKNOWN pPEnv; // In: Saved environment
Ulé sysVersion; // In: Sys version number of filed data
Ul6 appVersion; // In: App version number of filed data
RES_SAVE RESTORE_FLAGS sysFlags; // In: System flags
Ulé appFlags; // In: App flags
P_UNKNOWN pFile; // In: StdIO FILE* bound to file above
U32 sparel; // Unused (reserved)
U32 spare2; // Unused (reserved)

} OBJ RESTORE, * P_OBJ RESTORE;
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Creates an instance of the class and sends the new object msgRestore. If the new object is a class,
msgRestoreMsgTable is sent after msgRestore.

stsRequestNotSupported Instances of clsClass cannot be restored.

msgRestore

Creates and restores an object from an object file.

Takes P_OBJ_RESTORE, returns STATUS.
#define msgRestore MakeMsg(clsObject, 10)

Message typedef struct OBJ RESTORE {

Arguments OBJECT NEW object; // In: New defaults for restored object
OBJECT file; // In: File to restore object from
RES_ID resId; // In: Resource Id of root-level object
OBJECT root; // In: Uid of root-level object
P_UNKNOWN pEnv; // In: Saved environment
Ule sysVersion; // In: Sys version number of filed data
Ule appvVersion; // In: BApp version number of filed data
RES_SAVE RESTORE_FLAGS sysFlags; // In: System flags
Ul6 appFlags; // In: BApp flags
P_UNKNOWN pFile; // In: StdIO FILE* bound to file above
U32 sparel; // Unused (reserved)
U32 spare2; // Unused (reserved)

} OBJ RESTORE, * P_OBJ RESTORE;

Comments After a new object has been created with msgRestorelnstance it is sent msgRestore. The object reads its
instance data from the object file.
msgRestoreMsgTable
Returns the message table for the class.

Takes PP_MSG, returns STATUS.
#define msgRestoreMsgTable MakeMsg(clsObject, 116)

Comments Because the address of a message table is dynamic the ancestor of the class must provide the message
table address when the class is restored. The ancestor can store extra information needed to find the
message table in the instance data or as a saved property.
msgSave
Causes the object to file itself in an object file.

Takes P_OBJ_SAVE, returns STATUS.
#define msgSave MakeMsg(clsObject, 12)
Message typedef struct OBJ_SAVE {
Arguments OBJECT file; // In: File to save object to
RES_ID resId; // In: Resource Id of root-level object
OBJECT root; // In: Uid of root-level object
P_UNKNOWN pEnv; // In: Environment to be saved
Ule minSysVersion; // In/Out: Min acceptable system version
Ule minAppVersion; // In/Out: Min acceptable app version
RES_SAVE RESTORE_FLAGS sysFlags; // In: System flags
Ulé appFlags; // In: RApp flags
P_UNKNOWN pFile; // In: StdIO FILE* bound to file above
U32 sparel; // Unused (reserved)
U32 spare2; // Unused (reserved)
} OBJ_SAVE, * P_OBJ SAVE;
Comments clsObject files the capabilities of the object and any property that has tag flagl set. For example:

1 / CLASS MGR
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#define MY PROP MakeTagWithFlags (clsFoo, taghum,1)
stsRequestNotSupported (clsClass) Classes not do file.

Arguments

Comments

Return Value

msgCopy

Passes back a copy of the object.

Takes P_OBJ_COPY, returns STATUS.
#define msgCopy MakeMsg (clsObject, 54)

typedef struct OBJ_COPY {

OBJECT requestor; // In: Object to receive msgCopyRestore
OBJECT object; // Out: UID of copied object
U32 reserved[4]; // Reserved.

} OBJ_COPY, * P_OBJ_COPY;

This message will pass back a copy of the object receiving the message. This object will be created by
opening a temporary resource file, sending msgSave to the object, and then sending msgCopyRestore to
the passed in requestor object. It will then close and destroy the temporary file. Note that the requestor
object could be in a different task from the object receiving this message. In this situation, the copy of
the object will exist in new task.

stsFailed Could not open temporary resource file.

See Also msgCopyRestore
msgCopyRestore
Restores the passed in object.

Takes P_OBJ_COPY_RESTORE, returns STATUS.

#define msgCopyRestore MakeMsg(clsObject, 56)

// This struct is copied from fs.h

Arguments typedef struct OBJ_FS_LOCATOR {

OBJECT uid;
P_STRING pPath;

} OBJ_FS_LOCATOR;

typedef struct OBJ_COPY RESTORE (
OBJ_FS_LOCATOR locator; // In: File locator that the object is in
RES_ID resld; // In: Resource id of filed object
OBJECT object; // Out: Uid of object to return
U32 reserved[4]; // Reserved.

} OBJ_COPY_RESTORE, * P_OBJ_COPY RESTORE;

Comments This message is sent to the object with an object resource Id, and a file locator (a resource file). This will
result in msgRestore being sent to the appropriate object to read in the resource object. Sent to the
requestor object when performing a msgCopy.

See Also msgCopy
msgDump
Causes each ancestor to print interesting debugging information.

Takes S32, returns STATUS.
#define msgDump MakeMsg(clsObject, 52)
Comments Each class should implement a msgHandler for msgDump. The msgHandler should print out

interesting information for the object.
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The parameter to msgDump is used to determine how much information to print.
Suggested values for pArgs:

0 Implementer’s choice. Print whatever information is most useful.

1 Terse. One line only.

-1 Terse including embedded objects. One line of information plus one line for each embedded object,
e.g., a menu would display information about each menu item.

maxS32 Verbose. All possible information about the object.
minS32 Verbose including embedded objects. The maximum amount of information.
other All other values are implementation dependent.

If the value of the parameter is in between two defined values the action should be based on the smaller
value.

Suggested format:
"msgDump (yourClassName) : yourDebuggingInformation"
clsObject defines pArgs as:
0 The object’s capabilities and internal address.
1 Same as 0.

2 Same as 1 plus owner, number of observers, number of properties, the size of instance data and size
of property list. maxS32: Same as 2 plus hex dump of instance data.

-1 Same as 0 plus msgDump to observers. ([Not implemented])

-2 Same as -1 plus owner, number of observers, number of properties, the size of instance data. ([Not
implemented])

minS32 Same as -2 plus hex dump of instance data. ([Not implemented])

clsClass defines pArgs as:

0 The class capabilities, size of data for instances, the number of instances and subclasses of the class.
1 Same as 0.

2 Same as 1 plus ancestor and newArgs size.

maxS32 Same as 2. ([Not implemented])

Argumenis

Comments

msgException
Sent to observers of theProcess, an object within each process, when an exception occurs within that
process.

Takes P_OBJ_EXCEPTION, returns STATUS. Category: observer notification.
#define msgException MsgNoError (MakeMsg (clsObject, 100))
typedef struct OBJ EXCEPTION {

0S_TASK_ERROR  errorCode; // In: Type of exception
0S_TASK _ID task; // In: Task that received the exception
U32 spare; // Unused (reserved)

} OBJ_EXCEPTION, *P_OBJ EXCEPTION;

If a subtask is being terminated only objects owned by the subtask are notified.
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Message
Arguments

msgTaskTerminated

Sent to observers of theProcess, an object within each process, after the task is terminated.

Takes P_OBJ_EXCEPTION, returns STATUS. Category: observer notification.
$define msgTaskTerminated MsgNoError (MakeMsg(clsObject, 112))

typedef struct OBJ_EXCEPTION {
OS_TASK_ERROR  errorCode; // In: Type of exception
0S_TASK_ID task; // In: Task that received the exception
U32 spare; // Unused (reserved)

} OBJ_EXCEPTION, *P_OBJ_ EXCEPTION;

Comments

msgScavenge

Sent to the object when a class has objCapScavenge set and the object’s task is being terminated by
request or because of an error.

Takes OS_TASK_ERROR, returns STATUS. Category: descendant responsibility.
t#define msgScavenge MsgNoError (MakeMsg(clsObject, 102))

This message will only be executed by class that set objCapScavenge. Do not pass this message to your
ancestor.

msgScavenged

Sent to the observers AFTER the object has been scavenged.

Takes OS_TASK_ERROR, returns STATUS. Category: observer notification.
#define msgScavenged MsgNoError (MakeMsg (clsObject, 104))

Arguments

Commenis

Return Volue

msgFreeSubTask

Sent to theProcess to free a subtask.

Takes P_SUBTASK_FREE, returns STATUS.

#define msgFreeSubTask MsgNoError (MakeMsg(clsObject, 104))

typedef struct OBJ SUBTASK FREE {
OS_TASK_ID task; // In: Task to be terminated
0S_TASK_ERROR exitCode; // In: Exit code for task termination
) OBJ SUBTASK FREE, * P_OBJ SUBTASK FREE;

Useful for delayed termination when message is posted to theProcess.

stsOSInvalidOperationForTask Task was not a subtask of this process.

msgHeap

Returns the preferred heap to use when allocating storage for this object.
Takes P_OS_HEAP_ID, returns STATUS.

#define msgHeap MakeMsg(clsObject, 96)
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Message
Arguments

Comments

Return Value

msgCan

Checks the object’s capabilities.

Takes OBJ_CAPABILITY, returns STATUS.
#define msgCan MakeMsg(clsObject, 36)

Enum32 (OBJ_CAPABILITY) // default for: OBJECT CLASS

{ [/ mmmmmm o
objCapOwner = flagl, // TRUE FALSE
objCapFree = flag2, // TRUE FALSE
objCapSend = flag3, // TRUE FALSE
objCapObservable = flag4, // TRUE TRUE
objCapInherit = flag6, // n/a TRUE
objCapScavenge = flag7, // enable only: n/a FALSE
objCapCreate = flags8, // FALSE FALSE
objCapProp = flag9, // TRUE TRUE
objCapMutate = flaglo0, // TRUE TRUE
objCapCall = flagl5, // FALSE TRUE
objCapCreateNotify = flaglé, // create only: FALSE FALSE
objCapUnprotected = flagl7, // create only: n/a FALSE
objCapNonSwappable = flagl8 // create only: FALSE FALSE

b
If the capabilities in the parameter are all enabled, msgCan returns stsOK otherwise
stsProtectionViolation is returned.

stsProtectionViolation Capability disabled.

Message
Arguments

Return Value

msgDisable

Disables some or all of the object’s capabilities.
Takes P_OBJ_CAPABILITY_SET, returns STATUS.
#define msgDisable MakeMsg(clsObject, 16)

typedef struct OBJ_CAPABILITY SET {
OBJ_CAPABILITY cap; // In: Capabilities to enable/disable
OBJ_KEY key; // In: Unlocks obiject, e.g., objWKNKey
} OBJ CAPABILITY SET, * P_OBJ CAPABILITY SET;

stsProtectionViolation Key does not open the object.

Message
Arguments

Return Yolue

msgEnable

Enables some or all of the object’s capabilities.
Takes P_OB]_CAPABILITY_SET, returns STATUS.
#define msgEnable MakeMsg(clsObject, 18)

typedef struct OBJ_CAPABILITY SET {
OBJ_CAPABILITY cap; // In: Capabilities to enable/disable
OBJ_KEY key; // In: Unlocks object, e.g., objWKNKey
} OBJ CAPABILITY SET, * P_OBJ CAPABILITY SET;

stsProtectionViolation Key does not open the object.
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msglsA

Tests if the object’s class inherits from the class.
Takes CLASS, returns STATUS.

#define msgIsA MakeMsg(clsObject, 30)

Return Value stsOK  Class is an ancestor of the object’s class.

stsBadAncestor Class is not an ancestor of the object’s class.

msgAncestorIsA

Tests if self inherits from the class.

Takes CLASS, returns STATUS.

#define msgAncestorIsA MakeMsg(clsObject, 32)

Comments This is a clsClass message and can only be sent to a class. Consider using msglsA if the object is not a
class.
Return Valve stsOK Class parameter is an ancestor.

stsBadObject Class parameter is not an object.

stsBadAncestor Class parameter is not an ancestor.

msgClass

Passes back the class of the object.

Takes P_CLASS, returns STATUS.

#define msgClass MakeMsg (clsObject, 34)

msgAncestor

Passes back the ancestor of the class.
Takes P_CLASS, returns STATUS.
#define msgAncestor MakeMsg(clsObject, 20)

Comments This is a clsClass message and can only be sent to a class. Consider using msgClass if the object is not a
class.

msgSetLock

Sets or changes the key of the object.

Takes OBJ_LOCK_SET, returns STATUS.

#define msgSetLock MakeMsg(clsObject, 106)

Arguments typedef struct OBJ_LOCK SET {
OBJ_KEY oldKey; // In: Required to set lock
OBJ_KEY newKey; // In: New key, if successful

} OBJ LOCK SET, * P_OBJ_LOCK_SET;

Return Value stsProtectionViolation Old key does not open the object.
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msgUnlocks
Tests if a key will unlock the object.
Takes OBJ_KEY, returns STATUS.
#define msgUnlocks MakeMsg(clsObject, 38)
Return Value stsProtectionViolation Key does not open the object.
msgDuplicateLock
Locks the pArgs object with the same key as object.
Takes OBJECT, returns STATUS.,
#define msgDuplicateLock MakeMsg (clsObject, 40)
Return Value stsBadObject Parameter is not an object.
msgVersion
Returns the version of the object.
Takes pNull, returns STATUS.
#define msgVersion MakeMsg(clsObject, 82)
Return Value stsScopeViolation Object was dynamic, request is nonsense.
msgNewArgsSize
Returns the size of the new struct required to create an instance of this class.
Takes pNull, returns STATUS.
#define msgNewArgsSize MakeMsg(clsObject, 92)
Comments This is a clsClass message and can only be sent to a class.
msgOwner
Passes back the task that owns this object.
Takes P_OS_TASK_ID, returns STATUS.
#define msgOwner MakeMsg (clsObject, 22)
msgSetOwner
Changes the owner task.
Takes P_OBJ_OWNER, returns STATUS.
#define msgSetOwner MakeMsg(clsObject, 24)
Message typedef struct OBJ OWNER {
Arguments 0S_TASK_ID task; // In: [msgSetOwner] New owner
// Out: [msgObjectOwner] Current owner
OBJECT object; // In: [msgObjectOwner] Source object
OBJ_KEY key; // In: [msgSetOwner] If required by caps

Return Value

} OBJ_OWNER, * P_OBJ_OWNER;

stsProtectionViolation Key does not open the object.
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Meossage
Arguments

Return Yalue

msgProp

Passes back the value of a property for the object.
Takes P_OBJ_PROP, returns STATUS.

f$define msgProp MakeMsg(clsObject, 108)

typedef struct OBJ_PROP {

TAG propld; // In: [msgProp] Name of property
P_IDATA pData; // In: [msgProp] Pointer to data

// In: [msgSetProp] Data to copy to prop
SIZEOF length; // In: [msgProp] # of bytes to copy

// Out: [msgProp] Length of data in bytes
// In: [msgSetProp] # of bytes to write
OBJ_KEY key; // In: [msgSetProp] If required by cap
} OBJ PROP, * P_OBJ PROP;

stsBadPropTag Tag value was not in the proper range.

Massage
Arguments

Comments

Return Vadue

msgSetProp

Sets a property on the object.

Takes P_OBJ_PROP, returns STATUS.

#define msgSetProp MakeMsg(clsObject, 110)

typedef struct OBJ PROP {

TAG propld; // In: [msgProp] Name of property
P_IDATA pData; // In: [msgProp] Pointer to data

// In: [msgSetProp] Data to copy to prop
SIZEOF length; // In: [msgProp] # of bytes to copy

// Out: [msgProp] Length of data in bytes
// In: [msgSetProp] # of bytes to write
OBJ_KEY key: // In: [msgSetProp] If required by cap
} OBJ PROP, * P_OBJ PROP;

clsObsject files any property that has tag flag 1 turned on. For example:
#define MY PROP MakeTagWithFlags (clsFoo,tagNum, 1)
stsBadPropTag Tag value was not in the proper range.

stsProtectionViolation Key does not open the object.

"> msgObjectXXX

These msgObjectXXX messages can be used with ObjectCall() to get information about all objects,
regardless of their task. Functionally they are equivalent to msgXXX, when applicable.

Arguments

Return Yalue

msgObjectIsA

Using the object and the class in the pArgs. Tests if the object’s class inherits from the class.
Takes P_OBJ_IS_A, returns STATUS.

#define msgObjectIsA MakeMsg (clsObject, 84)

typedef struct OBJ_IS A {

OBJECT object; // In: Source object

CLASS objClass; // In: Ancestor of source object’s class
} OBJ_IS_ A, * P_OBJ IS A;

stsBadObject Parameter is not an object.

stsBadAncestor Class is not an ancestor of the object’s class.
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msgObjectAncestorIsA
Tests if the descendant class inherits from the ancestor.
Takes P_OBJ_ANCESTOR_IS_A, returns STATUS.
#define msgObjectAncestorIsA MakeMsg (clsObject, 86)
Arguments typedef struct OBJ_ANCESTOR IS_A {
CLASS descendant; // In: Source class (always a class)
CLASS ancestor; // In: BAncestor of the descendant
} OBJ_ANCESTOR_IS_A, * P_OBJ ANCESTOR IS A;
Comments This is a clsClass message and can only be sent to a class.
Return Value stsBadObject One of the parameters is not a class.
stsBadAncestor Ancestor parameter is not an ancestor.
msgObjectClass
Passes back the class for the object in pArgs.
Takes P_OBJ_CLASS, returns STATUS.
#define msgObjectClass MakeMsg(clsObject, 88)
Arguments typedef struct OBJ_CLASS {
OBJECT object; // In: Source object
CLASS objClass; // Out: Class of source object
} OBJ_CLASS, * P_OBJ_CLASS;
Return Value stsBadObject Object or class parameters are not objects.
msgObjectOwner
Passes back the owning task for the object in pArgs.
Takes P_OBJ_OWNER, returns STATUS.
#define msgObjectOwner MakeMsg(clsObject, 26)
Message typedef struct OBJ_OWNER {
Arguments OS_TASK_ID task; // In: [msgSetOwner] New owner
// Out: [msgObjectOwner] Current owner
OBJECT object; // In: [msgObjectOwner] Source object
OBJ_KEY key; // In: [msgSetOwner] If required by caps

Return Value

} OBJ_OWNER, * P_OBJ_OWNER;

stsBadObject Parameter is not an object.

Return Value

msgObjectValid
Tests that the object in pArgs exists.

Takes OBJECT, returns STATUS.
#define msgObjectValid MakeMsg(clsObject, 42)
stsBadObject Parameter is not an object.

stsBadAncestor Invalid ancestor.
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Return Value

msgObjectVersion

Returns the version of the object in pArgs.

Takes OBJECT, returns STATUS.

#define msgObjectVersion MakeMsg (clsObject, 44)
stsBadObject Parameter is not an object.

stsScopeViolation Parameter was dynamic, request is nonsense.

Return VYolue

msgObjectNew
Creates a new object in the same context as the object that receives this message.

Takes newArgs, returns STATUS.
#define msgObjectNew MakeMsg (clsObject, 98)
stsProtectionViolation objCapCreate is disabled.

stsScopeViolation Must be executed in the owner task of the receiving object.

Lommaents

msgTrace

Turn tracing on for classes and objects. Return value is stsTraceOn if tracing was on and stsT'raceOff if
tracing was off.

Takes TAG, returns STATUS.

#define msgTrace MakeMsg (clsObject, 48)

#define objTraceOn (P_ARGS)stsTraceOn

#define objTraceOff (P_ARGS)stsTraceOff

When tracing is turned on for the object, every ObjectCall() to the object causes a 3-line message to be
printed. The format of the output is:

C> Trace ObjectCall: @ cls="ancestor name" task="task"
C> object="object name" depth="D"
C> msg="message name", pArgs="address", pData="address"

On return from the ObjectCall() a 2-line message is printed. The format of the output is:

C> Trace ObjectCall: returns="status value" ‘ task="task"
C> object="object name" depth="D/C"

where task is the task id in hex, depth is the number of recursive dispatch loops. All names are printed
symbolically when symbols are available.

ObjectCallAncestor() calls are traced for objects if tracing is on for the object and the debug flag
/DC1000 is set.

When tracing is turned on for a class, the class is traced as an object. In addition, all
ObjectCallAncestor() calls that pass through the class are traced.
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Arguments

Comments

Return Velue

msgMutate

Changes the ancestor of the object to be the newAncestor class.
Takes P_OBJ_MUTATE, returns STATUS.

#define msgMutate  MakeMsg(clsObject, 46)

typedef struct OBJ_MUTATE {

CLASS newClass; // In: Object’s new class

OBJ_KEY key; : // In: If required by caps
} OBJ_MUTATE, * P_OBJ MUTATE;
The total size of the instance data for the new and old ancestors must be equal, this is the sum for all the
ancestors up to clsObject. This message is NOT intended for general use. Use it when the behavior of
an existing object needs to be overridden.

stsBadAncestor The newAncestor class is not a valid class.

stsSizeLimit The sizes of new and old instance data don’t match.

Return Value

msgAddObserver

Adds an observer to the end of the object’s observer list.
Takes OBJECT, returns STATUS.

#define msgAddObserver MakeMsg(clsObject, 58)
stsBadObject Parameter is not an object.
stsProtectionViolation objCapObservable is disabled.

stsScopeViolation Observer is local and has a different owner than the observed object or the observed
object is callable.

stsAlreadyAdded The same observer has been added twice. This is only a warning, the observers are ref
counted. Two adds require two removes.

Message
Arguments

Return Value

msgAddObserverAt

Adds an observer at the specified position in the observer list.
Takes P_OBJ_OBSERVER_POS, returns STATUS.

#define msgAddObserverAt MakeMsg (clsObject, 78)

typedef struct OBJ_OBSERVER POS {

OBJECT observer; // In: [msgAddObserverAt] New observer
// Out: [msgGetObserver] Observer at pos
Ul6 position; // In: Position in observer list

} OBJ_OBSERVER_POS, * P_OBJ_OBSERVER POS;
stsBadObject Parameter is not an object.
stsProtectionViolation objCapObservable is disabled.

stsScopeViolation Observer is local and has a different owner than the observed object or the observed
object is callable. '

stsAlreadyAdded The same observer has been added twice. This is only a warning, the observers are ref
counted. Two adds require two removes.
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msgRemoveObserver

Removes an observer from the object’s observer list.

Takes OBJECT, returns STATUS.

#define msgRemoveObserver MakeMsg(clsObject, 60)
Comments mngemo{;ed is sent to the observer after it is removed.
Return Value stsProtectionViolation objCapObservable disabled.

stsAlreadyRemoved Observer was not on the list.

msgNotifyObservers

Sends a message to the observers.

Takes P_OBJ_NOTIFY_OBSERVERS, returns STATUS.
#define msgNotifyObservers MakeMsg(clsObject, 62)

Message typedef struct OBJ_NOTIFY OBSERVERS {
Arguments MESSAGE msg; // In: Message to send/post observers
P_ARGS pArgs; // In: Args for message
SIZEOF lenSend; // In: Length of Args
} OBJ_NOTIFY OBSERVERS, * P_OBJ_NOTIFY OBSERVERS;
Comments Any observer that returns stsBadObject is removed from the observer list.
msgPostObservers

Posts a message to the observers.

Takes P_OBJ_NOTIFY_OBSERVERS, returns STATUS.
#define msgPostObservers MakeMsg(clsObject, 94)

Message typedef struct OBJ NOTIFY OBSERVERS (
Arguments MESSAGE msg; // In: Message to send/post observers
P_ARGS PArgs; // In: Args for message
SIZEOF lenSend; // In: Length of Args
} OBJ_NOTIFY OBSERVERS, * P_OBJ NOTIFY OBSERVERS;
Comments Any observer that returns stsBadObject is removed from the observer list.
msgEnumObservers

Passes back the observer list.

Takes P_OBJ_ENUM_OBSERVERS, returns STATUS.
#define msgEnumObservers MakeMsg (clsObject, 64)

Arguments typedef struct OBJ_ENUM OBSERVERS {
Ulé max, // In: Size of pObservers|]
count; // In: # to pass back in pObservers(].
// If count > max memory may be allocated
// Out: # of valid entries in pObservers[]
P_OBJECT pObservers; // In: ptr to array
// Out: If memory was allocated
// client should free the memory
Ulé next; // In: Set to 0 for the first call

// Out: Next available entry
} OBJ_ENUM OBSERVERS, * P_OBJ_ ENUM_OBSERVERS;

Return Value stsEndOfData The size of the array is greater than or equal to the number of observer.
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Commentds

msgGetObserver

Passes back the observer at the specified position in the observer list.
Takes P_OBJ_OBSERVER_POS, returns STATUS.
#define msgGetObserver MakeMsg(clsObject, 74)

typedef struct OBJ_OBSERVER POS {
OBJECT observer; // In: [msgAddObserverAt] New observer
// Out: [msgGetObserver] Observer at pos
Ulé position; // In: Position in observer list
} OBJ_OBSERVER POS, * P_OBJ OBSERVER_POS;

objNull is returned if the position is not in the observer list.

msgNumObservers

Passes back the number of observers for this object.

Takes P_U16, returns STATUS.
#define msgNumObservers MakeMsg(clsObject, 72)

msgAdded

Sent to the observer when it is added to an object’s observer list.

Takes OBJECT, returns STATUS. Category: observer notification.
#define msgAdded MsgNoError (MakeMsg (clsObject, 66))

msgRemoved

Sent to the observer when it is removed from an object’s observer list.

Takes OBJECT, returns STATUS. Category: observer notification.
#define msgRemoved MsgNoError (MakeMsg(clsObject, 68))

msgChanged

Generic message that can be used to notify observers that a change has occurred.
Takes OBJECT, returns STATUS. Category: observer notification.

#define msgChanged MsgNoError (MakeMsg(clsObject, 76))

Arguments

Return Yalue

msgNotUnderstood

Sent by clsObject when an unrecognized message is received.
Takes P_MSG_NOT_UNDERSTOOD, returns STATUS.
#define msgNotUnderstood MakeMsg (clsObject, 50)

typedef struct MSG_NOT UNDERSTOOD {
MESSAGE msg; // In: Message not understood
P_ARGS pArgs; // In: BArgs of message

} MSG_NOT UNDERSTOOD, * P_MSG_NOT UNDERSTOOD;

stsNotUnderstood Always returned by clsObject when this message reaches clsObject.
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P> Message wild cards
Used to define a class wild card and as a table wild card.
#define objWildCard -1
Wild card for clsObject.
#define clsObjWildCard MakeMsg (clsObject, objWildCard)
Wild card for clsClass.
#define clsClsWildCard MakeMsg (clsClass, objWildCard)

# Functions

ObjectCall
Maps the message to the object’s method (MsgHandler) and calls it with pArgs.

Returns STATUS.

function Prototype STATUS EXPORTED ObjectCall (
MESSAGE nsg,

OBJECT object,
P_ARGS pPArgs
)i '
Return Value stsBadObject Object was invalid.

stsScopeViolation Object owned by a different task and does not have objCapCall set.

ObjectCallAncestorCtx

Calls the next ancestor in the class chain.
Returns STATUS.

Function Protetype STATUS EXPORTED ObjectCallAncestorCtx (
CONTEXT ctx
)i
Comments Developers usually can avoid calling this explicitly by specifying objCallAncestorBefore or (for a few
messages) objCallAncestorAfter in the method table. Occasionally, you need to call your ancestor in the
middle of things, and this is the call you do it with.

See Also ObjectCallAncestor
Return Value stsBadContext if ctx parameter is bad.
ObjectCallAncestor

Calls the ancestor with the parameters supplied.
Returns STATUS.

Function Prototype STATUS EXPORTED ObjectCallAncestor(
MESSAGE msg,
OBJECT self,
P_ARGS pArgs,
CONTEXT ctx
)i

Comments In general you should use ObjectCallAncestorCrx().

Return Value stsBadContext if ctx parameter is bad.
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Function Prototype

Comments

Return Yalue

ObjectSend

Generalized version of ObjectCall() that works across tasks boundaries.
Returns STATUS.

STATUS EXPORTED ObjectSend (
MESSAGE msg,

OBJECT object,
P_ARGS pArgs, // In only: Not updated
SIZEOF lenArgs

)i

The pArgs block is copied into the address space of the task that owns the object and an ObjectCall() is
executed in that task’s context. If lenArgs equals 0, pArgs block is not copied and the pointer is passed
directly. In this case, pArgs must point to global storage.

While the current task is waiting for ObjectSend() to return, the task will continue to dispatch messages
sent to objects owned by the task. This allows sending to an object in another task, which in turns sends
to an object owned by the current task, without deadlock.

stsProtectionViolation objCapSend is disabled.
stsSendTaskInvalid Object’s owning task is invalid.

stsTaskTerminated While waiting for a reply the object’s task died.

Function Prototype

ObjectSendUpdate
Same as ObjectSend(), additionally the pArgs block is copied back to the current task.

Returns STATUS.

STATUS EXPORTED ObjectSendUpdate (
MESSAGE msg,
OBJECT object,
P_ARGS pArgs, // In/Out: Updated
SIZEOF lenArgs
)i

Function Prototype

ObjectSendU32
Same as ObjectSend() without the length arg, lenArgs = 0.

Returns STATUS.

STATUS EXPORTED ObjectSendU32 (

MESSAGE msg,

OBJECT object,

P_ARGS pArgs // In only: Not updated
)i

Function Protofype

ObjectSendTask
Same as ObjectSend() except the task is specified explicitly.

Returns STATUS.

STATUS EXPORTED ObjectSendTask (

MESSAGE msqg,

OBJECT object,

P_ARGS pArgs, // In only: Not updated
SIZEOF lenArgs,

0S_TASK_ID task
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LComments

For experts only: Use this routine with care, the task of the object is ignored. ObjectSendTask() allows
sending to well-known process-globals from outside the process, such as, theProcess. You might use this
to communicate with theUndoManager in an embedded application.

Function Prototype

Comments

ObjectSendUpdateTask
Same as ObjectSendTI'ask(), additionally the pArgs are updated.

Returns STATUS.

STATUS EXPORTED ObjectSendUpdateTask (
MESSAGE msgq,

OBJECT object,
P_ARGS pArgs, // In/Out: Updated
SIZEOF lenArgs,

OS_TASK_ID task
)i

Experts only, use this routine with care.

Function Prototype

Comments

ObjectPost
Posts a message to the object via the system input queue.
Returns STATUS.
STATUS EXPORTED ObjectPost (
MESSAGE nsg,
OBJECT object,
P_ARGS PArgs,
SIZEOF lenArgs

)i
ObjectPost() is similar to ObjectSend() but the message delivery is deferred and the current task

continues to run. Because the current task does not wait, it is not possible to return a status value or

pArgs.

The most common use of ObjectPost() is to delay the effect of a msgDestroy. For example, if a button
sends you a message when it is pressed, and you want to destroy the button at that point, you cannot use
ObjectCall() to send msgDestroy to it until after you have returned from processing the message the
button sent. If you ObjectPost() the msgDestroy, this guarantees the button won'’t receive it until you
have returned.

ObjectPost() is synchronized with respect to the input system. A posted message is placed in the system
input queue. When the message reaches the head of the queue it is sent to the object in the context of
the task that owns the object. A posted message is typically dispatched by a task’s top-level dispatch loop.
If the task is already processing a message or waiting for a reply to a sent message the posted message is
queued. The one exception is when the input system is running system modal, in this case the posted
messages are delivered to any dispatch loop. Dispatch loops are created whenever an ObjectSend() is
waiting for a reply. The side effect is that any task that is running concurrently may receive a posted
message at any time.
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Function Prototype

ObjectPostU32
Same as ObjectPost() without the length arg, lenArgs = 0.

Returns STATUS.

STATUS EXPORTED ObjectPostU32(
MESSAGE msgq,

Function Prototype

Comments

OBJECT object,
P_ARGS pArgs
)i
ObjectPostTask

Same as ObjectPost() except the task is specified explicitly.
Returns STATUS.

STATUS EXPORTED ObjectPostTask (
MESSAGE mnsg,

OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs,

0S_TASK_ID task
)i

For experts only: Use this routine with care, the owning task of the object is ignored. ObjectPostTask()
allows posting to WKN process-globals from outside the process, such as, theProcess.

Function Prototype

Comments

ObjectPostAsync

Similar to ObjectPost() but not synchronized with the input system.
Returns STATUS.

STATUS EXPORTED ObjectPostAsync(
MESSAGE msg,

OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs

)i
This call causes concurrency and all the difficulties associated with it.

One of these difficulties, described in detail under ObjectPost, is the handling of posted messages when
the input system is running system modal.

Funclion Profotype

Commenis

ObjectPostAsyncTask
Same as ObjectPostAsync() except the task is specified explicitly.

Returns STATUS.

STATUS EXPORTED ObjectPostAsyncTask (
MESSAGE msg,

OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs,

OS_TASK_ID task
)i

This call causes concurrency and all the difficulties associated with it.
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For experts only: Use this routine with care, the owning task of the object is ignored.
ObjectPostAsyncTask() allows posting to WKN process-globals from outside the process, such as,
theProcess.

Function Prototype

Camments

ObjectPostDirect
Similar to ObjectPostAsync() but can be dispatched by any dispatch loop.

Returns STATUS.

STATUS EXPORTED ObjectPostDirect (
MESSAGE msg,

OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs

)i
This call causes concurrency and all the difficulties associated with it.

One of these difficulties, described in detail under ObjectPost, is the handling of posted messages when
the input system is running system modal.

Funciion Protolype

Cosrments

ObjectPostDirectTask

Same as ObjectPostDirect() except the task is specified explicitly.
Returns STATUS.

STATUS EXPORTED ObjectPostDirectTask (
MESSAGE msg,

OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs,

0S_TASK_ID task
)i

This call causes concurrency and all the difficulties associated with it.

For experts only: Use this routine with care, the owning task of the object is ignored.
ObjectPostDirectTask() allows posting to WKN process-globals from outside the process, such as,

theProcess.

Function Prototype

Returmn Value

ObjectWrite

Wrrites the instance data for self in a protected area.
Returns STATUS.

STATUS EXPORTEDO ObjectWrite(
OBJECT self,
CONTEXT ctx,
P_UNKNOWN pData

)i

stsBadContext Invalid context.



CLSMGR.H
Functions

31

Function Prototype

Return Value

ObjectWritePartial
Updates part of the instance data for self in a protected area.
Returns STATUS.
STATUS EXPORTEDO ObjectWritePartial(
OBJECT self,
CONTEXT ctx,
P _UNKNOWN pData,
SIZEQOF offset,
SIZEOF length

)i
stsBadContext Invalid context.

Function Prototype

Comments

ObjectRead

Copies the instance data from protected storage into pBuf.
Returns STATUS.

STATUS EXPORTED ObjectRead(
OBJECT self,
CONTEXT ctx,
P_UNKNOWN  pBuf

)i

The pData pointer passed into the MsgHandler is a faster way to read the protected data.

Function Prototype

Comments

Return Yalue

ObjectPoke

Wrrites the object’s instance data.

Returns STATUS.

STATUS EXPORTEDO ObjectPoke (
OBJECT object,
P _MSG classMsgTable, // Bddress of the class’s table
OBJ_KEY key, // Key for the class

P_UNKNOWN  pBuf
)i '

Copies pBuf into the instance data block for the class specified.
stsBadAncestor ClassMsgTable did not correspond to an ancestor.

stsProtectionViolation Key does not open the object.

Function Prototype

Comments

Return Yolue

ObjectPeek

Reads the object’s instance data.

Returns STATUS.

STATUS EXPORTED ObjectPeek (
OBJECT object,
P_MSG classMsgTable,
0BJ_KEY key,

P_UNKNOWN  pBuf
)i

Copies the instance data block for the class specified into pBuf.
stsBadAncestor ClassMsgTable did not correspond to an ancestor.

stsProtectionViolation Key does not open the object.
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ObjectOwner

Returns the object’s owner.
Returns STATUS.

Function Prototype OS_TASK_ID EXPORTED ObjectOwner (
OBJECT object
)i

ObjectValid

Returns stsOK if the object is validate, otherwise an error is returned.
Returns STATUS.

Function Prototype STATUS EXPORTED ObjectValid(
OBJECT object
)i

" Defavlt MsgHandlers
Default MsgHandler that always returns stsOK.

Function Prototype MsgHandler (StsOKMsgHandler) ;
Default MsgHandler that always returns stsFailed.

Function Protetype MsgHandler (StsFailedMsgHandler);

Default MsgHandler that always returns stsReqNotSupported.

Function Prototype MsgHandler (StsRegNotSupportedMsgHandler) ;
Default MsgHandler that always returns stsNotYetImplemented.

Function Prototype MsgHandler (StsNotYetImplemented),
Default MsgHandler that always returns stsMessagelgnored.

Function Prototype MsgHandler (StsMessageIgnoredMsgHandler) ;

J” Functions for Generating Symbolic Names

These routines are very useful for debugging. It is MUCH more useful to be able to print
"stsBadParameter” instead of some 32-bit hex number.

ClsStsToString

Takes a STATUS and returns its symbolic name or [wkn=num:sts=num].
Returns P_STRING.

Function Prototype P_STRING EXPORTED ClsStsToString(

STATUS sts,

P_STRING pStr

)i '

Comments Returns either an internal pointer to a symbolic name or the pArgs buffer. If a symbolic name is not
found, a string [wkn=num:sts=num] is constructed in the pArgs buffer.

Symbolic names are added via ClsMgrSymbolslnit().
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Function Prototype

Comments

ClsMsgI'oString

Takes a message and returns its symbolic name or [wkn=num:msg=num].
Returns P_STRING.

P_STRING EXPORTED ClsMsgToString(
MESSAGE msqg,
P STRING  pStr
)i
Returns either an internal pointer to a symbolic name or the pArgs buffer. If a symbolic name is not
found, a string [wkn=num:msg=num] is constructed in the pArgs buffer.

Symbolic names are added via ClsMgrSymbolsInit().

Fynetion Profotype

Comments

ClsTagToString

Takes a message and returns its symbolic name or [wkn=num:tag=num)].
Returns P_STRING.

P_STRING EXPORTED ClsTagToString(
TAG tag,
P_STRING  pStr

)i

Returns either an internal pointer to a symbolic name or the pArgs buffer. If a symbolic name is not
found, a string [wkn=num:tag=num)] is constructed in the pArgs buffer.

Currently, TAGs and MSGs are kept in the same list. If a TAG and MSG have the same value then first
one found will be displayed. This may change in the future.

Symbolic names are added via ClsMgrSymbolsInit().

Function Prototype

Comments

ClsObjToString

Takes an OBJECT and returns its symbolic name or [type:num:num].
Returns P_STRING.

P_STRING EXPORTED ClsObjToString(
OBJECT object,
P_STRING pStr
)i
Returns either an internal pointer to a symbolic name or the pArgs buffer. If a symbolic name is not
found, a string [type=num:num)] is constructed in the pArgs buffer.

Symbolic names are added via ClsMgrSymbolsInit().

Function Prototype

Comments

ObjectInfoString

Takes an OBJECT and returns its symbolic name and additional information.
Returns P_STRING.

P_STRING EXPORTED ObjectInfoString(
OBJECT object,
P_STRING pStr

)i

Formats is the first if the name is found, and the second if not:

name (cls=name or [type=num:num])
[type=num:num] (cls=name or [type=num:num])
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Return Value stsBadObject Parameter is not an object.

ClsStringToSts
Takes a symbolic name as a string and returns the corresponding STATUS.

Returns STATUS.

Function Prototype  STATUS EXPORTED ClsStringToSts ( %
P_STRING sts
)i

ClsStringToMsg

Takes a symbolic name as a string and returns the corresponding message.
Returns MESSAGE.

Function Prototype MESSAGE EXPORTED ClsStringToMsg(
P_STRING msqg
)i

ClsStringToTag

Takes a symbolic name as a string and returns the corresponding tag.
Returns TAG.

Function Prototype MESSAGE EXPORTED ClsStringToTag(
P_STRING  tag
)i
Comments Currently, TAGs and MSGs are kept in the same list. If a TAG and MSG have the same value then first
one found will be displayed. This may change in the future.

ClsStringToObj
Takes a symbolic name as a string and returns the corresponding OBJECT.

Returns OBJECT.

Function Prototype OBJECT  EXPORTED ClsStringToObj (
P_STRING object
)i

ClsSymbolsInit
Adds three arrays of symbolic names (OBJECT, MSG, STATUS) to the database.

Returns STATUS.

Function Prototype STATUS EXPORTEDO ClsSymbolsInit (
P_STRING type,
P CLS SYM OBJ  objSymbols,
P_CLS_SYM MSG msgSymbols,
P CLS SYM STS  stsSymbols
)i

Comments Each group of arrays is labelled with a tag. If two groups have the same tag, the last group to be added
replaces the earlier group. The arrays must be in shared, user visible memory.

Return Value stsBadParam symbols were not in shared, user visible memory
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P Low-Level Task Dispaich Routines

Comments

Return Value

ObjectMsgLoop

Receives and dispatches object messages forever.
Returns STATUS.

#define ObjectMsgloop() ObjectMsgDispatch (pNull)

If you create a sub-task with OSSubT'askCreate(), and you want that subtask to be able to receive
messages, then you have to make it call this routine. ObjectMsgLoop() never returns. It just sits there
waiting for messages generated by input events or sent from other processes and calling the appropriate
local message handler for each one in turn. Even if you never use this directly, knowing that it exists
makes it much easier to understand the difference between ObjectCall, ObjectPost, and ObjectSend.

stsBadParam Bad ITMSG_INFO parameter.

Function Prototype

Return Value

ObjectMsgDispatch

Dispatches object message received by OSITMsgReceive().
Returns STATUS.

STATUS EXPORTED ObjectMsgDispatch(P_OS_ITMSG_INFO pITMsg);

stsBadParam Bad ITMSG_INFO parameter. I[TMsg type must be one of osClsmgrSend or
osClsmgrPost.

- Function Prototype

ObjectMsgDispatchInfo

Passes back information on the current ObjectMsgDispatch frame.

Returns STATUS.
STATUS EXPORTED ObjectMsgDispatchInfo (
P_0S ITMSG INFO pInfo, // Out: ITMSG_INFO for requested frame
P_U32 plevel // In/Out: requested frame
// In: requested dispatch frame,
// maxU32 = current, 1 = top level

// Out: actual level of dispatch frame.
)i

Enum32 (SEND_TYPE) // (.asm)
{
objSendNoUpdate = flagO0,
objSendUpdate = flagl,
objPostAsync = flag2,
objPostDirect = flag3,
objSendMax = flagl0

b

Used by ObjectMsgExtract() and ObjectmsgAlter(). All fields are out parameters for ObjectMsgExtract
and in parameters of ObjectMsgAlter. The token field is currently not used and not settable by
ObjectMsgAlter.

typedef struct OBJ_DISPATCH_INFO {

MESSAGE msg;
OBJECT object;
P_ARGS pPArgs;
U32 length;
U32 token;
SEND_TYPE type;

} OBJ_DISPATCH INFO, *P_OBJ_DISPATCH_INFO;
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Return Value

stsBadParam Bad ITMSG_INFO parameter.

stsFailed Not inside a dispatch loop or invalid frame number

Function Profotype

Return Voldue

ObjectMsgExtract

Extracts the interesting ObjectSend fields from the ITMsg packet.

Returns STATUS.

STATUS EXPORTED ObjectMsgExtract (
P_0S_ITMSG_INFO pITMsg,
P_OBJ_DISPATCH_INFO plnfo

)i

stsBadParam Bad ITMSG_INFO parameter.

Function Profotype

Return Value

ObjectMsgAlter

Alters the ObjectSend fields of the ITMsg packet.

Returns STATUS.

STATUS EXPORTED ObjectMsgAlter (
P_OS_ITMSG_INFO pITMsg,
P_OBJ DISPATCH_INFO pInfo

);

These structs are used by the method compiler, outside of Penpoint. '

Enuml6 (MSG_HANDLER FLAGS) {

objCallAncestorBefore = flag0,
objCallAncestorAfter = flagl,
objDerefIData = flag2,
objInheritMethod = flag3,
objClassMessage = flag4,
objSaveSpace = flags5,
objSaveTime = flagé

i

typedef struct MSG _INFO {
MESSAGE msg;
P_U8 functionName;
MSG_HANDLER FLAGS flags;

} MSG_INFO, * P_MSG_INFO;

typedef struct CLASS_INFO {

P_U8 tableName;
P_MSG_INFO msgTable;
U32 flags;

} CLASS_INFO, * P_CLASS_INFO;
stsBadParam Bad ITMSG_INFO parameter.

// Call ancestor before this handler
// Call ancestor after this handler
// No-op

// No-op

// Handle messages sent to a class
// Optimize for space

// Optimize for time

// name to use for compiled table
// message table to compile
// no flags, must be set to zero



CLSMGR.H 37
Debugging Support

¥ Debugging Support

Function Prototype

ObjectCallNoDebug
Same as ObjectCall() but prevents tracing (i.e., no debug output for /DC1)

Returns STATUS.

STATUS EXPORTED ObjectCallNoDebug (
MESSAGE msg,
OBJECT object,
P_ARGS pArgs

)i

#define objMaxCallsDepth 10

typedef struct OBJ_STATISTICS {
U32 numObjReads;
U32 numObijWrites;
U32 numObjPeeks;
U32 numObjPokes;
U32 numObjCalls;
U32 numObjSends;
U32 numObjPosts;
U32 depthObjCalls[objMaxCallsDepth];
U32 numObjMaxDepth;
} OBJ_STATISTICS, *P_OBJ_STATISTICS;

Function Prototype

ClsClearStatistics

Zeros the statistics gathering counters.
Returns STATUS.

STATUS EXPORTED ClsClearStatistics(void);

Function Prototype

ClsDumpStatistics

Prints the current value of the statistics.
Returns STATUS.

STATUS EXPORTED ClsDumpStatistics{(void);

Funchion Prototype

ClsStatistics

Passes back the current value of the statistics in stats parameter.
Returns STATUS.

STATUS EXPORTED ClsStatistics(P_OBJ_STATISTICS stats);

Functian Prototype

Comments

ClsSetStatistics

Resets the value of the statistics to stats parameter.
Returns STATUS.
STATUS EXPORTED ClsSetStatistics(P_OBJ STATISTICS stats);

By calling ClsStatistics() at the beginning of a routine and ClsSetStatistics() at the end selected routines
can be exempted from statistics gathering.
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P Debugging Macros

The debugging macros are short-hand for a call to the appropriate function followed by a conditional
test and action. All the message passing functions have macros that: return if there is an error (Ret),
jump to a label on an error (Jmp) and test for an error and return the value (OK). ObjectCall and
ObjectCallAncestor have two additional macros, Failed and Chk.

Standard GO error recovery is done by using the Ret() form as long as there’s nothing to clean up and
then using the Jmp() form to jump to a label at the bottom of the routine that knows how to clean up.
Note that both Ret() and Jmp() forms use Warn() forms of their respective calls, so any sts < stsOK
generates an error message if DEBUG is set.

ObjectCall

#define ObjCallRet (m,0,p,s) \
if (((s) = ObjCallWarn(m,0,p)) < stsOK) return s; else

#define ObjCallJmp (m,o0,p,s,x) \
if (((s) = ObjCallWarn(m,o0,p)) < stsOK) goto x; else

#define ObjCallOK(m,0,p,s) ((s = ObjCallWarn(m,o,p)) >= stsOK)
#define ObjCallFailed(m,0,p,s) ((s = ObjCallWarn(m,o,p)) < stsOK)
#define ObjCallChk(m,0,p,s) ((s = ObjectCall(m,o0,p)) < stsOK)

ObjectCallAncestor

#define ObjCallAncestorRet (m,0,p,c,s) \ '
if (((s) = ObjCallAncestorWarn(m,o,p,c)) < stsOK) return s; else

#define ObjCallAncestordmp(m,0,p,cC,s,x) \
if (((s) = ObjCallAncestorWarn(m,o,p,c)) < stsOK) goto x; else

#define ObjCallAncestorOK(m,o0,p,c,s) \
((s = ObjCallAncestorWarn(m,0,p,c)) >= stsOK)

#define ObjCallAncestorFailed(m,0,p,c,s) \
((s = ObjCallAncestorWarn(m,0,p,c)) < stsOK)

#define ObjCallAncestorChk(m,o0,p,c,s) \
((s = ObjectCallAncestor(m,o,p,c)) < stsOK)

#define ObjCallAncestorCtxRet (c,s) \
if (((s) = ObjCallAncestorCtxWarn(c)) < stsOK) return s; else

#define ObjCallAncestorCtxJmp(c,s,x) \
if (((s) = ObjCallAncestorCtxWarn(c)) < stsOK) goto x; else

#define ObjCallAncestorCtxOK(c,s) \
((s = ObjCallAncestorCtxWarn(c)) >= stsOK)

ObjectSend

#define ObjSendRet (m,o0,p,1,s) \
if (((s) = ObjSendWarn(m,o0,p,1l)) < stsOK) return s; else

#define ObjSendJmp(m,o0,p,1,s,x) \
if (((s) = ObjSendWarn(m,o0,p,1l)) < stsOK) goto Xx; else

#define ObjSendOK(m,o0,p,1,s) ((s = ObjSendWarn(m,o,p,1l)) >= stsOK)
ObjectSendUpdate
#define ObjSendUpdateRet (m,0,p,1,s) \

if (((s) = ObjSendUpdateWarn(m,o,p,1l)) < stsOK) return s; else

#define ObjSendUpdatedmp (m,0,p,1,s,x) \
if (((s) = ObjSendUpdateWarn(m,o,p,1l)) < stsOK) goto x; else

#define ObjSendUpdateOK (m,0,p,1,s) ((s = ObjSendUpdateWarn(m,o0,p,1)) >= stsOK)
ObjectSendT ask

#define ObjSendTaskRet (m,0,p,1,t,s) \
if (((s) = ObjSendTaskWarn(m,o,p,1l,t)) < stsOK) return s; else
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tdefine ObjSendTaskJmp(m,o0,p,1,t,s,x) \
if (((s) = ObjSendTaskWarn(m,o0,p,1,t)) < stsOK) goto x; else

#define ObjSendTaskOK(m,o0,p,1,t,s) ({(s = ObjSendTaskWarn(m,o0,p,1l,t)) >= stsOK)
ObjectSendUpdateTask
#define ObjSendUpdateTaskRet (m,0,p,1,t,s) \

if (((s) = ObjSendUpdateTaskWarn(m,o,p,1,t)) < stsOK) return s; else

#define ObjSendUpdateTaskJmp (m,0,p,1,t,s,x) \
if (((s) = ObjSendUpdateTaskWarn{m,o0,p,1,t)) < stsOK) goto x; else

#define ObjSendUpdateTaskOK(m,o0,p,1,t,s) \

((s = ObjSendUpdateTaskWarn(m,o0,p,1,t)) >= stsOK)
ObjectSendU32
#define ObjSendU32Ret (m,0,p,s) \

if (((s) = ObjSendU32Warn(m,o0,p)) < stsOK) return s; else

#define ObjSendU32Jmp (m, 0,p,s,x) \
if (((s) = ObjSendU32Warn(m,0,p)) < stsOK) goto x; else

#define ObjSendU320K(m,o0,p,s) ((s = ObjSendU32Warn(m,o,p)) >= stsOK)
ObjectPost

#define ObjPostRet (m,0,p,1,s) \
if (((s) = ObjPostWarn(m,o0,p,1l)) < stsOK) return s; else

#define ObjPostJmp(m,0,p,1,s,x) \
if (((s) = ObjPostWarn(m,o0,p,1l)) < stsOK) goto x; else

#define ObjPostOK(m,0,p,1,s) ((s = ObjPostWarn(m,o0,p,1l)) >= stsOK)
ObjectPostAsync

#define ObjPostAsyncRet (m,0,p,1,s8) \
if (((s) = ObjPostAsyncWarn(m,o0,p,1l)) < stsOK) return s; else

#define ObjPostAsyncdmp (m,0,p,1,s,x) \
if (((s) = ObjPostAsyncWarn(m,o0,p,1l)) < stsOK) goto x; else

#define ObjPostAsyncOK(m,0,p,1,s) ((s = ObjPostAsyncWarn(m,o,p,1l)) >= stsOK)
ObjectPostDirect
#define ObjPostDirectRet (m,0,p,1,s) \

if (((s) = ObjPostDirectWarn(m,o0,p,1)) < stsOK) return s; else

#define ObjPostDirectdmp (m,0,p,1,s,x) \
if (((s) = ObjPostDirectWarn(m,o0,p,1)) < stsOK) goto x; else

#define ObjPostDirectOK(m,0,p,1,s) ((s = ObjPostDirectWarn(m,o0,p,1)) >= stsOK)
ObjectPostU32
#define ObjPostU32Ret (m,0,p,s) \

if (((s) = ObjPostU32Warn(m,0,p)) < stsOK) return s; else

#define ObjPostU32Jmp (m,0,p,s,x) \
if (((s) = ObjPostU32Warn(m,0,p)) < stsOK) goto x; else

#define ObjPostU320K (m,0,p,s) ((s = ObjPostU32Warn(m,o0,p)) >= stsOK)
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7 Debugging Helper Functions
(with /DDEBUG)

#if defined DEBUG || defined CLSMGR_COMPILE

ObjectCallWarning

Function Prototype

Commends

Same as ObjectCall(), additionally prints a debugging message if status less than stsOK.
Returns STATUS.

STATUS EXPORTED ObjectCallWarning(

MESSAGE msqg,
OBJECT object,
P_ARGS pArgs,
P_STRING fn,

Ule 1In

)i

In general, ObjCallWarn macro should be used to call this routine.

Function Profolype

Comments

ObjectCallNoDebugWarning
Same as ObjectCallNoDebug(), additionally prints a debugging message if status less than stsOK.
Returns STATUS.
STATUS EXPORTED ObjectCallNoDebugWarning (
MESSAGE msgqg,
OBJECT object,
P_ARGS pArgs,
P STRING  fn,
Ulé 1n

)i

In general, ObjCallNoDebugWarn macro should be used to call this routine.

Funciion Profotype

Lowunends

ObjectCallAncestorCtxWarning

Same as ObjectCallAncestorCtx(), additionally prints a debugging message if status less than stsOK.

Returns STATUS.

STATUS EXPORTED ObjectCallAncestorCtxWarning(

CONTEXT ctx,
P_STRING  fn,
Ule 1n

)i
In general, ObjCallAncestorCtxWarn macro should be used.

Function Profotype

ObjectCallAncestorWarning
Same as ObjectCallAncestor(), additionally prints a debugging message if status less than stsOK.

Returns STATUS.
STATUS EXPORTED ObjectCallAncestorWarning (
MESSAGE msg,
OBJECT object,
P_ARGS pArgs,
CONTEXT ctx,
P_STRING fn,
Ulé6 1n

)i
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In general, ObjCallAncestorWarn macro should be used.

Function Prototype

Commenis

ObjectSendWarning
Same as ObjectSend(), additionally prints a debugging message if status less than stsOK.
Returns STATUS.
STATUS EXPORTED ObjectSendWarning (
MESSAGE msg,
OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs,
P_STRING  fn,
Ule 1n

)i
In general, ObjectSendWarn macro should be used.

Function Prototype

Comments

ObjectSendUpdateWarning

Same as ObjectSendUpdate(), additionally prints a debugging message if status less than stsOK.

Returns STATUS.
STATUS EXPORTED ObjectSendUpdateWarning (
MESSAGE msg,
OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs,
P_STRING  fn,
uUle In

)i

In general, ObjectSendUpdateWarn macro should be used.

Function Prototype

Comments

ObjectSendTaskWarning
Same as ObjectSendTask(), additionally prints a debugging message if status less than stsOK.

Returns STATUS.

STATUS EXPORTED ObjectSendTaskWarning (

MESSAGE
OBJECT
P_ARGS
SIZEOF
0S_TASK_ID
P_STRING
Ule

)i

msg,
object,
pArgs,
lenArgs,
task,
fn,

1n

In general, ObjectSendT'askWarn macro should be used.
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ObjectSendUpdateTaskWarning

Function Prototype

Comments

Same as ObjectSendUpdateTask(), additionally prints a debugging message if status less than stsOK.
Returns STATUS.
STATUS EXPORTED ObjectSendUpdateTaskWarning (

MESSAGE msg,
OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs,
OS_TASK_ID task,
P_STRING fn,

Ulé 1In

)i

In general, ObjectSendUpdateTaskWarn macro should be used.

Funciion Protolype

Comments

ObjectPostWarning

Same as ObjectPost(), additionally prints a debugging message if status less than stsOK.

Returns STATUS.

STATUS EXPORTED ObjectPostWarning(

MESSAGE msgqg,
OBJECT object,
P_ARGS pArgs,
SIZEQF lenArgs,
P_STRING fn,

Ulé In

)

In general, ObjectPostWarn macro should be used.

Funciion Profolype

Comments

ObjectPostAsyncWarning
Same as ObjectPostAsync(), additionally prints a debugging message if status less than stsOK.
Returns STATUS.
STATUS EXPORTED ObjectPostAsyncWarning (
MESSAGE msgqg,
OBJECT object,
P_ARGS pArgs,
SIZEQF lenArgs,
P STRING  fn,
Ul6 In

)i

In general, ObjectPostAsyncWarn macro should be used.

Funciion Profotype

Comments

ObjectPostDirectWarning

Same as ObjectPostDirect(), additionally prints a debugging message if status less than stsOK.

Returns STATUS.

" STATUS EXPORTED ObjectPostDirectWarning(

MESSAGE msg,
OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs,
P_STRING fn,

Ulé in

)i

In general, ObjectPostDirect Warn macro should be used.
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Function Prototype

Comments

ObjectPostTaskWarning
Same as ObjectPostTask(), additionally prints a debugging message if status less than stsOK.
Returns STATUS.

STATUS EXPORTED ObjectPostTaskWarning (
MESSAGE msg,

OBJECT object,
P_ARGS pArgs,
SIZEQOF lenArgs,

OS_TASK_ID task,
P_STRING fn,
Ulé 1n

)i

In general, ObjectPostT'askWarn macro should be used.

Function Prototype

Comments

ObjectPostAsyncI'askWarning
Same as ObjectPostAsyncTask(), additionally prints a debugging message if status less than stsOK.

Returns STATUS.

STATUS EXPORTED ObjectPostAsyncTaskWarning (
MESSAGE msgqg,

OBJECT object,
P_ARGS pArgs,
SIZEOF lenArgs,

0S_TASK_ID task,
P_STRING fn,
Ule 1n

)i

In general, ObjectPostAsyncTaskWarn macro should be used.

Function Prototype

Comments

ObjectPostDirectTaskWarning

Same as ObjectPostDirectTask(), additionally prints a debugging message if status less than stsOK.
Returns STATUS.

STATUS EXPORTED ObjectPostDirectTaskWarning(
MESSAGE msg,

OBJECT object,
P_ARGS pArgs,
SIZEQF lenArgs,

OS_TASK ID task,
P_STRING fn,
Ule 1n

)i

In general, ObjectPostDirect TaskWarn macro should be used.

ObjectWarning
Prints object warning message. Low-level routine.

Returns nothing.
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Functien Prototype  void EXPORTED ObjectWarning(
P_STRING label,
MESSAGE msg,

OBJECT object,
P_ARGS pArgs,
STATUS sts,
P_STRING fn,

Ulé6 1n

);

Debugging Helper Macros (with /DDEBUG)

Conditional macros. Under /DDEBUG generates indirect calls via debugging functions, without
/DDEBUG generates direct calls.

The only difference between the Warn() form and the plain form of these calls is that Warn() prints an
error message if sts < stsOK AND the module was compiled for DEBUG. Use of the Warn() form is
strongly encouraged.

ObjectCall

#define ObjCallWarn(m,o,p) ObjectCallWarning(m,o0,p,  FILE , LINE_ )
#define ObjCallNoDebugWarn(m,o,p) \

ObjectCallNoDebugWarning (m,o0,p,_ FILE , LINE )
#define ObjCallAncestorCtxWarn(c) \

ObjectCallAncestorCtxWarning(c, FILE , LINE )
#define ObjCallAncestorWarn(m,o,p,c) \

ObjectCallAncestorWarning (m,o0,p,c,_FILE , LINE )
ObjectSend

#define ObjSendWarn(m,o,p,1) ObjectSendWarning(m,o0,p,1, FILE , LINE )
#define ObjSendUpdateWarn(m,o,p,1) \

ObjectSendUpdateWarning (m,0,p,1, FILE , LINE )

#define ObjSendTaskWarn(m,o,p,1,t) \
ObjectSendTaskWarning(m,0,p,1,t,_FILE , LINE )

#define ObjSendUpdateTaskWarn(m,o0,p,1,t) \
ObjectSendUpdateTaskWarning(m,o0,p,1,t,_FILE , LINE )

#define ObjSendU32Warn(m,o0,p) ObjectSendWarning(m,o0,p,0L, FILE , LINE )

ObjectPost

#define ObjPostWarn(m,o0,p,1) ObjectPostWarning(m,0,p,1,_ FILE , LINE )

$define ObjPostAsyncWarn(m,o0,p,1) \
ObjectPostAsyncWarning(m,o0,p,1, FILE , LINE )
#define ObjPostDirectWarn(m,o,p,1) \

ObjectPostDirectWarning(m,o,p,1,_FILE , LINE_ )
$define ObjPostTaskWarn(m,o,p,l,t) \
ObjectPostTaskWarning(m,0,p,1,t, FILE , LINE )

#define ObjPostAsyncTaskWarn(m,o0,p,1,t) \
ObjectPostAsyncTaskWarning(m,0,p,1,t,__FILE_, LINE )

#define ObjPostDirectTaskWarn(m,0,p,1,t) \
ObjectPostDirectTaskWarning(m,o0,p,1,t, FILE_ ,_ LINE_ )

#define ObjPostU32Warn(m,o,p) ObjectPostWarning(m,o0,p,0L, FILE ,_LINE )

#else // DEBUG
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)/ Debugging Helper Macros

(without /DDEBUG)

ObjectCall

#define ObjCallWarn(m,o0,p) ObjectCall(m,o,p)

#define ObjCallNoDebugWarn (m,0,p) ObjectCall (m,o,p)

#define ObjCallAncestorCtxWarn(c) ObjectCallAncestorCtx(c)
#define ObjCallAncestorWarn(m,o0,p,c) ObjectCallAncestor(m,0,p,c)

ObjectSend

#define ObjSendWarn(m,o,p,l) ObjectSend(m,o,p,1)

#define ObjSendUpdateWarn(m,o0,p,1l) ObjectSendUpdate (m,o0,p,1)

#define ObjSendTaskWarn(m,o,p,1,t) ObjectSendTask (m,o0,p,1,t)

#define ObjSendUpdateTaskWarn(m,o0,p,1,t) ObjectSendUpdateTask (m,o0, p,l t)
$define ObjSendU32Warn(m,o,p) ObjectSendU32(m,o,p)

ObjectPost

#define ObjPostWarn(m,0,p,1l) ObjectPost(m,o0,p,1)

#define ObjPostAsyncWarn(m,o,p,l) ObjectPostAsync(m,o0,p,1)

#define ObjPostDirectWarn(m,o0,p,1l) ObjectPostDirect (m,0,p,1)

$define ObjPostTaskWarn(m,o0,p,1l,t) ObjectPostTask(m,o0,p,1,t)

#define ObjPostAsyncTaskWarn(m,o0,p,1,t) ObjectPostAsyncTask(m,o0,p,1,t)
#define ObjPostDirectTaskWarn(m,o0,p,1,t) ObjectPostDirectTask(m,o0,p,1,t)
#define ObjPostU32Warn(m,o0,p) ObjectPost (m,o,p,0L)

#endif // DEBUG

#endif
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DEBUG.H

This file contains the definitions of some of PenPoint’s debugging support.

The functions described in this file are contained in PENPOINT.LIB.

P Introduction.

This file contains the definitions of some of PenPoint’s debugging support.

One of the most important characteristics of this package is that many of the macros compile into
nothing unless the pre-processor variable DEBUG is defined during compilation.

P> Debugging Flags.

As part of its debugging support, PenPoint includes a collection of debugging flags which allow
developers to control the runtime behavior of their programs.

For convenience, the debugging flags are broken into "sets" of 32 one bit flags. In PenPoint 1.0, there
are 255 sets; future versions of PenPoint may have more sets. Some sets are reserved for use by PenPoint
itself; all other sets are available for use by other developers. The allocation of sets is documented
elsewhere in this file.

% Setting and Examining Debug Flags.

The debugging flags can be set via the DebugSet environment variable in PenPoint’s environ.ini file. The
debugging flags can also be set with the "fs" command in the MiniDebugger and DB. (The debugging
flags can be examined with the "fl" command.) Both the environ.ini file and the PenPoint debuggers
allow the flag sets to be identified with either a or an 8 bit hexadecimal number. See the PenPoint
developer’s documentation for more information.

% Example.

The debugging output in the following fragment appears only if the code was compiled with DEBUG
defined and the debug flag is on.

As illustrated in this example, most debugging code should surrounded by some sort of conditional
compilation that causes the debugging code to "disappear” when compiled appropriately.

if (someCondition) {
DbgFlag (0x80, 0x1, Debugf ("someCondition is TRUE");)

} else {
DbgFlag (0x80, 0x1l, Debugf ("someCondition is FALSE");)

}

Here’s an example of setting debugging flags in PenPoint’s environ.ini file:

DebugSet=/DD8000 /DB800
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#ifndef DEBUG_INCLUDED
#define DEBUG_INCLUDED
#ifndef GO_INCLUDED
#include <go.h>

#endif

P Exported Macros

DbgFlag
Executes an expression under control of a debug flag IF the source is compiled with DEBUG defined.
Returns void..

#ifdef DEBUG
#define DbgFlag(f,v,e) if (DbgFlagGet(f, v)) e

telse
#define DbgFlag(f,v,e)
#endif
Comments The DbgFlag() macro is used to execute an expression if (1) the source module was compiled with
DEBUG defined and (2) if the appropriate debugging flag is turned on at runtime.
Dbg
Used to control the compile-time inclusion of debugging code.
Returns void..
#ifdef DEBUG
#define Dbg(x) x
telse
#define Dbg (x)
#endif
Comments The Dbg() macro is used to comment out code when the DEBUG flags is undefined. For example, the
following code is present if the source file is compiled with DEBUG defined but "disappears” if
DEBUG is not defined.
Dbg (Debugf ("Only shows up in DEBUG version");)
ASSERT
Used to verify that some runtime condition is true.
Returns void..
#ifdef DEBUG
#define ASSERT(cond, str) ((void) (! (cond) ? \
(Debugf ("==> ERROR, File: %s, Line: %d ==> %s\n", \
__FILE_, __LINE , str)),1l: 0))
felse
#define ASSERT(cond, str)
#endif
Comments The ASSERT() macro is used to test for conditions and print out a warning if the condition is violated.
The code "disappears” if the module is compiled without DEBUG being defined.
See Also assert.h



DEBUG.H 49
Exported Functions

P Exported Functions

Caymeants

See Also

Debugf

Prints a formatted string on the debug output device, followed by a newline.

Returns void.

void CDECL
Debugf (char* str, ...);

Debugf is very similar to the standard C runtime library function printf() except that (1) Debugf directs
it output to PenPoint’s debug output device and (2) Debugf prints a newline at the end of its output.

Unless surrounded by something Dbg() or DbgFlag(), Debugf does not disappear, even if compiled
without DEBUG defined.

Use DPrintf to avoid having the trailing newline printed.

DPrintf

Comments

See Also

DPrintf
Prints a formatted string on the debug output device.
Returns void.

void CDECL
DPrintf (char* str, ...);

DPrintf is very similar to the standard C runtime library function printf() except that DPrintf directs it
output to PenPoint’s debug output device.

Unless surrounded by something Dbg() or DbgFlag(), DPrintf does not disappear, even if compiled
without DEBUG defined.

Debugf

Function Prototype

DbgFlagSet
Sets the specified flag set to the value of the new flags.

Returns void.
void EXPORTED

DbgFlagSet (
Ul6 set,
U32 flags);

set flag set selector in the range 0..255, inclusive. (Defined as a U16 to allow for possible future

expansion.)
flags new values for the flag set.

It is unusual for a program to call this function; most developers should set the value of debugging flags
using the techniques described in the introduction of this file rather than executing this function.

Unless surrounded by something Dbg() or DbgFlag(), DbgFlagSet does not disappear, even if compiled
without DEBUG defined.
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DbgFlagGet
Returns the state of the indicated flag set ANDed with the flags mask.

Returns void.

U32 EXPORTED

Function Prototype DbgFlagGet (
Ulé set,
U32 flags);

set flag set selector in the range 0..255, inclusive. (Defined as a U16 to allow for possible future
expansion.)

flags flags mask

Unless surrounded by something Dbg() or DbgFlag(), DbgFlagGet does not disappear, even if compiled
without DEBUG defined.

Debugging Flag Set Allocations

Not to be used by anyone (interferes with parsing process):
0x00
0x09
0x0A
0x0D
0x1A
0x20

Reserved for use outside of GO:
Lower case alphabet, except £, h, i, s, and z.
0x30 .. 0x39 digits
0x80 .. 0xBF half of the upper range

Reserved for use by GO

lfl

Ihl

lil

Iql

ISI

lzl

everything else
Here are the allocations within GO’s range. See other header files for
more information on the interpretation of these flags. Most flags only
have effect if you load the debug versions of DLLs.

'f': GO Application Developer’s Course

'h’: Hwxtool and Insertion Pads

'q’: Quick Help

's’: Hwxtool

'z': Xlate

'A’: Misc. system use.

A0001: Print loader information while loading

'B’: System



IDI:

IEI:

IFI:

IG':

IHI:

DEBUG.H
Debugging Flag Set Allocations

B0001: Turns uuid cache tracing on
B0002: Enables OEM app/service installation after warm-boot This
should only be turned on for tablet hardware; never on the
SDK!
B0800: Enables theSelectedVolume disk viewing in Connections
ClsMgr

Debug system

D0001:
D0002:
D0004:
p0008:
D0010:
D0020:
D8000:

D10000:
D20000:
D40000:

disables all DebugStr output

disables StringPrint output

disables System Log output

disables System Log Non Error output

disables System Log App Error output

disables System Log System Error output

writes output to PENPOINT.LOG, file flushed every n chars
based on the environment variable DebugLogFlushCount.
disables mini-debugger in production version of Penpoint
disables memory statistics gestures (M,N,T) on Bookshelf
disables ~C entering the mini-debugger

D80000000: allows logging to log file even if in file system code

(This may cause deadlocks and is for internal use only).

Environment flags

Application Developer’s Course

Kernel

Service and Service Manager

HO001:
H0002:

- H8000:

II,:

IJI:

IKI:

ILI:

M’

INI:

IPI:

IQI:

IRI:

turns on message tracing in clsService
turns on message tracing in clsServiceMgr
run sanity test in service.dll

Installers (see instlmgr.h)

Notebook

UI Toolkit

PicSegs and TIFF images

1L0001: dumps the TIFF image tags.
misc.lib

M0001: tracing in OrderedSetDelete

M0002: tracing in OrderedSetFindMinMax & MaxMin

M0004: tracing in OrderedSetInsertn

M0008: <tracing in OrderedSetSearch

M0100: write/read debug header&trailer when filing ByteArray
MiniText

OQutbox (obxserv and oboxsect)

00001:

enable automatic activate of outbox Notebook

Printing

text.dll

Application Framework
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*S’: Spelling, Proof, and XTemplate systems
S0001: low-level Spell/Proof debugs
S0002: medium-level Spell/Proof debugs
S0004: high-level Spell/Proof debugs
S0010: XTemplate display inputs
S0020: XTemplate display outputs

'T':  text.dll

'U’: undo.dll

'V': text.dll

'W': Window system

'X': xfer.lib

'Y": TOPS

'Z': Handwriting

'@': Bookshelf

’=': MiniNote/NotePaper

‘#’: GWin

r17: Test Manager

'§’: File System

'%’: UI Toolkit

'*!: Heap Manager

0xC0: Fax Project

0xCl: Input

0xC2: VKey

0xC3: System Log trace flag

0xC4: 2.0 tools

0xF0Q: Memory Tests // Internal use only

0xFl: Memory Tests // Internal use only

OxFF: C Runtime Library
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GO.H

This file contains PenPoint’s standard #defines, types and intrinsics. Essentially all PenPoint source files
must include this file.
The functions described in this file are contained in PENPOINT.LIB.

#ifndef GO_INCLUDED
#define GO_INCLUDED

P Standard Definitions

Static Declarations
Functions declared STATIC (rather than static) will, when compiled with DEBUG defined, appear in
map files.

#ifndef DEBUG

#define STATIC static
#else

#define STATIC
#endif

Function Scope Definitions

LOCAL: Scope is module wide

GLOBAL: Scope is subsystem wide

EXPORTED: Scope is ring wide (either ring0 OR ring3)

* & o o

EXPORTEDO: Scope is system wide. For public ring0 functions.
¢ RINGCHELPER: Scope is system wide. For private ring0 functions.

#define LOCAL STATIC PASCAL
#define GLOBAL PASCAL

#define EXPORTED PASCAL

#define EXPORTEDO PASCAL

#define RINGCHELPER PASCAL

Null values

#ifndef M I86 // 32 bit compiler
#define NULL 0

#else // 16 bit compiler
#define NULL OL

#endif

#define null 0

#define pNull ( (P_UNKNOWN) 0)
#define ppNull ( (PP_UNKNOWN) 0)
#define Nil (type) ((type) 0)

Boolean operators

$define AND &&
#define OR I
#define NOT !
#define MOD %
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Bit flags.

These flags can be used with FlagOn, FlagOff, FlagSet, and FlagClr.
#define flag0 (0x0001)
#define flagl (0x0002)
#define flag2 (0x0004)
#define flag3 (0x0008)
#define flag4 (0x0010)
#define flagh (0x0020)
#define flagé (0x0040)
#define flag7 (0x0080)
#define flag8 (0x0100)
#define flag9 (0x0200)
#define flagl0 (0x0400)
#define flagll ~ (0x0800)
#define flagl2 (0x1000)
#define flagl3 (0x2000)
#define flagld (0x4000)
#define flagl5 (0x8000)
#define flaglé (0x00010000L)
#define flagl7 (0x00020000L)
#define flagl8 (0x00040000L)
#define flagl9 (0x00080000L)
#define flag20 (0x00100000L)
#define flag2l (0x00200000L)
#define flag22 (0x00400000L)
#define flag23 (0x00800000L)
#define flag24 (0x01000000L)
#define flag25 (0x02000000L)
#define flag26 (0x04000000L)
#define flag27 (0x08000000L)
#define flag28 (0x10000000L)
#define flag29 (0x20000000L)
#define flag30 (0x40000000L)
#define flag3l (0x80000000L)
Limits

#define maxU8 ( (U8) 0xFF)
#define mins8 ((58)0x80)
#define maxS8 ((S8) 0x7F)
#define maxUlé6 ((Ul6) OXFFFF)
#define minS16 ((S16)0x8000)
#define maxSl6 ((S16) 0X7FFF)
#define maxU32 ((U32) OXFFFFFFFF)
#define minS32 ((532)0x80000000)
#define maxS32 ((S32) 0x7FFFFFFF)

Name limits

#define maxNameLength 32
#define nameBufLength (maxNameLength+1)

Enums

Different compilers allocate different amounts of space for an enum. To avoid portability problems, use
the Enum16 and Enum32 macros. They guarantee that the enum is 16 bits or 32 bits, respectively.
Example:
Enuml6 (PRIMARY COLOR) {
red,

green,
blue



#define Enuml6 (name) typedef S16 name, * P_##name; enum name
#define Enum32 (name) typedef S32 name, * P_##name; enum name

Calling Conventions
#if defined _ WATCOMC _

#define PASCAL __pascal
#define CDECL __cdecl
#define Unused(x) (void) (x)

#define FunctionPtr (fn) (PASCAL * fn)
#define CFunctionPtr(fn) (CDECL * fn)
#if defined _ 386__

#pragma aux pascal "*" parm routine []\

value struct float struct caller [eax] modify [eax ecx edx gs];

#pragma aux cdecl "_*" parm caller []\

value struct float struct caller [eax] modify [eax ecx edx gs];

#endif

#elif defined _ HIGHC _
#define PASCAL |
#define CDECL // Default for the compiler
#define Unused(x)

#define FunctionPtr(fn) PASCAL (* fn)

#define CFunctionPtr(fn) CDECL (* fn)

telse

#define PASCAL pascal
#define CDECL cdecl
#define Unused (x) (void) (x)

#define FunctionPtr(fn) (* PASCAL fn)
#define CFunctionPtr(fn) (* CDECL fn)
#endif

7 Typedefs

Unsigned integers

typedef unsigned char U8, * P U8, ** PP US; // 8-bit unsigned
typedef unsigned short Ul6, * P_Ul6, ** PP _Ul6; // 16-bit unsigned
#ifndef M 186 // 32 bit compiler

typedef unsigned int U32, * P_U32, ** PP_U32; // 32-bit unsigned
#else // 16 bit compiler

typedef unsigned long U32, * P _U32, ** PP_U32; // 32-bit unsigned
#endif

Signed integers

typedef signed char S8, * P_S8, ** PP S8; // 8-bit signed
typedef signed short S16, * P_S16, ** PP_S16; // 16-bit signed
#ifndef M 186 // 32 bit compiler

typedef signed int $32, * P_S32, ** PP_S832; // 32-bit signed
telse // 16 bit compiler

typedef signed long 832, * P_S32, ** PP_S32; // 32-bit signed
#endif
Wide characters. In PenPoint 1.0 these are 8 bit values. In PenPoint 2.0 and forward they are 16 bit
values.

typedef U8 CHAR;

typedef P_U8 P_CHAR;

typedef P_CHAR* PP_CHAR;

8 bit Characters

typedef U8 CHARS; // These are guaranteed to stay 8-bit
typedef P_U8 P_CHARS;

typedef P_CHAR8* PP_CHARS;

_CC(_REVERSE PARMS|_ CALLEE_POPS_STACK)

GO.H
Typedefs

1 / CLASS MGR
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16 bit Characters

typedef Ul6
typedef P_Ul6
typedef P_CHARL6*

Strings

typedef U8
typedef P_U8
typedef P_STRING*

CHAR16;
P_CHAR16;
PP_CHAR16;

// These are guaranteed to stay l6-bit

STRING;
P_STRING;
PP_STRING;

SIZEOF is the type returned by the SizeOf. It is guaranteed to be 32 bits.

typedef U32

SIZEQF, * P_SIZEOF;

Pointer to an opaque entity

typedef void*
typedef P_UNKNOWN*

P_UNKNOWN;
PP_UNKNOWN;

Generic pointer to procedure

typedef P_UNKNOWN FunctionPtr (P_PROC) ();

True/False values

Enuml6 (BOOLEAN) ({
FALSE 0,
TRUE 1,
False 0,
True 1,
false = 0,
true 1

}i

7 Intrinsics

#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

Abs (v)
Max(a,b)
Min(a,b)

0dd (v)

Even (v)

LowU16 (dw)
HighU16 (dw)
LowU8 (w)
HighU8 (w)
MakeU16 (1b, hb)
MakeU32 (1w, hw)
FlagOn(f,v)
FlagOff(f,v)
FlagSet (f,v)
FlagClr(f,v)
OutRange (v, 1,h)
InRange(v,1,h)
SizeOf (t)

((v)<0?(-(v)):(v))
((a)>(b)?(a): (b))
((a)<(b)?(a): (b))

((v)&l)

(lodd(v))

((Ul6) (U32) (dw))

((U16) ((U32) (dw)>>16))
((U8) (w))

((U8) ((ULl6) (w)>>8))
(((U16) (hb)<<8) | (U16) (1b))
(((U32) (hw)<<16) | (U32) (1w))
('FlagOff (£,v))

(! ((v)&(f)))

((v) 1 (£))

((v)&(~(£)))
((v)<(1) 11 (v)>(h))
((v)>=(1) && (v) <=(h}))
((SIZEOF)sizeof (t))
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J” Commonly Used Class Manager Types

A variable of type OBJECT identifies an object. The type UID is interchangeable with OBJECT.

1 / CLASS MGR

A variable of type TAG identifies one of the following:
¢ Tag

¢ Message

¢ Error status (values less than 0)

*

Warning status (values greater than or equal to 0)

P Well-known UID Structure

A UID is constructed as:
¢  Version: 7 bits
Admin: 20 or 19 bits

L 4
¢ Scope: 1 or2 bits
*

Layout:
00000000001111111111222222222233
01234567890123456789012345678901
Name: 0] Ver | 0} Admin+Scope
fommm o o e +
Size: 1| 7 1 3} 20+1 or 19+2

typedef P_UNKNOWN UID, * P_UID;
typedef UID OBJECT, * P_OBJECT, ** PP_OBJECT;

Well-known UID Macros

Create a well-known UID

#define MakeWKN (admin,version, scope) \
( (UID) ((U32) (0x7F& (version))<<24| (U32) (admin)<<1+(scope&l) | scope))

Create a well-known UID
#define MakeGlobalWKN (admin, version) MakeWKN (admin, version, wknGlobal)
Create a process-global well-known UID

#define MakeProcessGlobalWKN (admin,version) \
MakeWKN (admin, version, wknProcessGlobal)

Create a private well-known UID

#define MakePrivateWRN (admin,version)  MakeWKN (admin,version,wknPrivate)
Extract the admin number plus the scope information

#define WKNValue (wkn) (0x1FFFFF& (U32) wkn)

Extract the admin number

#define WKNAdmin (wkn) (WKNValue (wkn) >>1+ (’ (U32)wkngl))

Extract the version number

#define WKNVer (wkn) ((U32) (wkn)>>24)
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Extract the scope
#define WKNScope (wkn) ((U32) (wkn) &-((U32) (wkn) &1) &3)

Magic constants

#define wknGlobal 0
#define wknProcessGlobal 1
#define wknPrivate 3

¥ Tag Structure
Tags are created using a well-known Administered value and a tag number in the range 0-255.
¢ X: 1bit. O for tagor Wamir_lg Status; 1 for an Error Status.
¢ TagNum: 8 bits
¢ Flags: 2 bits
¢ Admin: 20 or 19 bits
¢ Scope: 1 or 2 bits
¢ Layout:

00000000001111111111222222222233
01234567890123456789012345678901

Name: X| tagNum|F| Admin+Scope
e oo T o +
Size: 1] 8 12] 20+1 or 19+2
typedef S32 TAG, * P_TAG; // Tags are always positive
typedef $32 STATUS, * P_STATUS;

7 Tag Macros

Create a tag

#define MakeTag (wkn,tagNum) (((TAG) (tagNum)&0xFF)<<23|WKNValue (wkn))
Create a tag with flags

#define MakeTagWithFlags (wkn,i,f) (MakeTag (wkn,i)|((U32) (f)&3)<<21)
Extract the tag num

#define TagNum(tag) ((U32) (tag)<<1>>24)
#define Tag(tag) TagNum (tag)

Extract the tag num and flags together

#define TagAndFlags(tag) ((U32) (tag)<<1>>22)
Extract only the tag flags

#define TagFlags(tag) (TagAndFlags (tag) &3)
Extract the tag admin

#define TagAdmin(tag) WKNAdmin (tag)
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W Status Macros

Create an error status

#define MakeStatus (wkn,sts) ((STATUS) (0x80000000|MakeTag (wkn,sts)))
Create a warning status

#define MakeWarning (wkn, sts) ( (STATUS)MakeTag (wkn, sts))

Extract the status num from a STATUS

#define Sts(sts) Tag (sts)

7 Debugging Macros

#define StsRet (se,s) if (((s)
#define Stsdmp(se,s,x) if (((s)
#define StsOK(se,s) (((s)
#define StsFailed(se,s) (((s)
#define StsChk(se, s) (((s)

StsWarn(se)) < stsOK) return s; else
StsWarn(se)) < stsOK) goto x; else
StsWarn(se)) >= stsOK)

StsWarn(se)) < stsOK)

(se)) < stsOK)

# Status Printing Macros

StsWarn

Prints status warning message.

Returns nothing.

#if defined DEBUG || defined CLSMGR_COMPILE

#define StsWarn(se) StsWarning(se, FILE , LINE )
#else // if not DEBUG
$define StsWarn (se) (se)

#endif // DEBUG

Comments When DEBUG is defined during compilation, the StsWarn macro prints a status warning message if the
status is less than stsOK (an error). When DEBUG is not defined during compilation, StsWarn simply
evaluates its expression.

see Also StsPrint
StsPrint
Prints status warning message.

Returns nothing.
#if defined DEBUG || defined CLSMGR COMPILE
#define StsPrint (s) StatusWarning(s, FILE , LINE )
#else // if not DEBUG
#define StsPrint(s)
#endif // DEBUG
Comments When DEBUG is defined during compilation, the StsPrint macro prints a status warning message

See Also

regardless of the value of the status. When DEBUG is not defined during compilation, StsPrint does
nothing.

StsWarn

1 / CLASS MGR
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p” Status Values

// Next up: 11
Classes used to create generic status values (see uid.h)

#define clsGO MakeWKN (14, 1, wknGlobal)
#define cls0S MakeWKN (16,1, wknGlobal)
#define clsGOMath MakeWKN (162, 1,wknGlobal)
Values

#define stsBadParam MakeStatus (clsGO, 1)
#define stsNoMatch MakeStatus (clsGO, 2)
#define stsEndOfData MakeStatus (c1sGO, 3)
#define stsFailed MakeStatus (c1sGO, 4)
#define stsTimeOut MakeStatus (c1sGO, 5)
#define stsRequestNotSupported MakeStatus(clsGO, 6)
#define stsReadOnly MakeStatus (clsGO, 7)
#define stsIncompatibleVersion MakeStatus(clsGO, 8)
#define stsNotYetImplemented MakeStatus (clsGO, 9)
#define stsOutOfMem MakeStatus (clsGO, 10)

7 Non-Error Status Values

// Next up: 4

#define stsOK MakeWarning (0, 0)
#define stsRequestDenied MakeWarning(clsGO, 1)
#define stsRequestForward MakeWarning(clsGO, 2)
#define stsTruncatedData MakeWarning (clsGO, 3)

P GO Math Support

// also stsMessageIgnored

Conceptually these declarations should be in gomath.h. They are defined here instead to ease the load

on the compiler symbol tables.

typedef S32 FIXED;
typedef FIXED* P_FIXED;

FIXED PASCAL FxMakeFixed (S16 whole, Ulé6 frac):
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MAIN.H

Prototype for main().

$ifndef MAIN_ INCLUDED
#define MAIN INCLUDED

#ifndef GO_INCLUDED
#include <go.h>
#endif

" Standard main()

Function Profotype  U32 CDECL main(S32 argc, CHAR* argv[], U32 instance);
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This contains well-known uids for PenPoint.

#ifndef UID_ INCLUDED
#define UID_INCLUDED

% Avdilable for Testing (wknGlobals)

MakeWKN (3, 1, wknGlobal)
MakeWKN (4, 1, wknGlobal)
MakeWKN (5,1, wknGlobal)
MakeWKN (6, 1, wknGlobal)
MakeWKN (7, 1, wknGlobal)
MakeWKN (8, 1, wknGlobal)
MakeWKN (9,1, wknGlobal)
MakeWKN (32, 1, wknGlobal)
MakeWKN (45, 1, wknGlobal)
MakeWKN (47, 1,wknGlobal)
MakeWKN (73, 1, wknGlobal)

#define wknGDTa
#define wknGDTb
#define wknGDTc
#define wknGDTd
#define wknGDTe
#define wknGDTf
#define wknGDTg
#define wknGDTh
#define wknGDTi
#define wknGDTjJ
#define wknGDTk

% Available for Testing (wknProcessGlobals)

MakeWKN (3, 1, wknProcessGlobal)
MakeWKN (4, 1, wknProcessGlobal)
MakeWKN (5, 1, wknProcessGlobal)
MakeWKN (6, 1, wknProcessGlobal)
MakeWKN (7, 1, wknProcessGlobal)
MakeWKN (8, 1, wknProcessGlobal)
MakeWKN (9, 1, wknProcessGlobal)

#define wknLDTa
#define wknLDTb
#define wknLDTc
#define wknLDTd
#define wknLDTe
#define wknLDTf
#define wknLDTg

% Well-known Obijects

#define objNull
#define clsProcess

MakeWKN (0, 0,0)
MakeWKN (0, 1, wknGlobal)

#define clsObject

#define clsClass

#define theProcess
#define clsGO

#define clsOS

$define clsGOMath

#define clsMisc

#define clsSystem

#define theSystem

#define clsInitTask
#define theSystemInitTask
#define theThirdPartyInitTask
#define theBookshelf
#define theSystemResFile
#define theMILResFile

#define theDesktop

MakeWKN (1, 1,wknGlobal)
MakeWKN (2, 1, wknGlobal)

MakeWKN (0, 1, wknProcessGlobal)

MakeWKN (14, 1, wknGlobal)

MakeWKN (16, 1,wknGlobal)

MakeWKN (162, 1, wknGlobal)
MakeWKN (112, 1,wknGlobal)
MakeWKN (174, 1,wknGlobal)
MakeWKN (174, 1,wknGlobal)
MakeWKN (433, 1, wknGlobal)
MakeWKN (431, 1,wknGlobal)
MakeWKN (432, 1, wknGlobal)
MakeWKN (127, 1,wknGlobal)
MakeWKN (172, 1, wknGlobal)
MakeWKN (414, 1,wknGlobal)
MakeWKN (127, 1, wknGlobal)

// obsolete
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P> Application Framework

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

¥» Bookshelf

#define
#define
#define
#define

¥ Notebook

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

P Input

#define
#define
#define
#define
#define
#define
#define

%> Hwx Tools

#define
#define
#define
#define
#define
#define

clsApp
clsAppMgr
clsAppDir
clsAppWin
clsAppWinIcon
clsContainerApp

clsRootContainerApp

clsList

clsView
clsEmbeddedWin
clsIconWin
clsGotoButton
clsPowerButtonUI
clsCorkBoardWin
clsMemoryCop
theMemoryCop

clsBSApp
clsBSMainWin
clsBSWin
clsBSZTWin

clsNBApp
clsNBToc
clsSectApp
clsNBFrame
clsBookmark
clsPageControl
clsPageWin
clsSectMenu
c1sNBSApp
clsNBSMenu

theInputManager
clsInput

thePen

clsPen
theKeyboard
clsKey
clsAcetateAlign

clsScribble
clsSPaper
clsIP
clsIPButton
clsGWin
clsField

MakeWKN (13,1, wknGlobal)
MakeWKN (69, 1, wknGlobal)

MakeWKN (157, 1, wknGlobal)

MakeWKN (159, 1, wknGlobal)
MakeWKN (153, 1, wknGlobal)
MakeWKN (121, 1,wknGlobal)
MakeWKN (218, 1, wknGlobal)
MakeWKN (10, 1, wknGlobal)
MakeWKN (15, 1, wknGlobal)
MakeWKN (11,1, wknGlobal)
MakeWKN (80, 1, wknGlobal)
MakeWKN (183, 1, wknGlobal)
MakeWKN (458, 1, wknGlobal)
MakeWKN (148, 1, wknGlobal)
MakeWKN (443, 1, wknGlobal)
MakeWKN (457, 1, wknGlobal)

MakeWKN (168, 1, wknGlobal)
MakeWKN (167, 1, wknGlobal)
MakeWKN (359, 1, wknGlobal)
MakeWKN (164, 1, wknGlobal)

MakeWKN (44, 1, wknGlobal)
MakeWKN (136, 1, wknGlobal)
MakeWKN (145, 1, wknGlobal)
MakeWKN (92, 1, wknGlobal)
MakeWKN (184, 1, wknGlobal)

MakeWKN (156, 1,wknGlobal)

MakeWKN (161, 1, wknGlobal)
MakeWKN (226, 1, wknGlobal)
MakeWKN (284, 1, wknGlobal)
MakeWKN (83, 1, wknGlobal)

MakeWKN (17,1, wknGlobal)
MakeWKN (17, 1,wknGlobal)

- MakeWKN (18,1, wknGlobal)

MakeWKN (18, 1, wknGlobal)
MakeWKN (19, 1, wknGlobal)
MakeWKN (19, 1, wknGlobal)
MakeWKN (90, 1, wknGlobal)

MakeWKN (20, 1, wknGlobal)
MakeWKN (21, 1, wknGlobal)
MakeWKN (77,1, wknGlobal)
MakeWKN (79, 1, wknGlobal)
MakeWKN (219, 1, wknGlobal)
MakeWKN (22,1, wknGlobal)

// PenPoint
// PenPoint
// PenPoint
// PenPoint

// PenPoint
// PenPoint
// PenPoint
// PenPoint
// PenPoint
// PenPoint
// PenPoint

internal
internal
internal
internal

internal
internal
internal
internal
internal
internal
internal



% Virtual Keyboard

#define
#define
#define
#define
#define

clsKeyCap
clsKeyboard
theVirtualKeyboard
clsVKeyApp
clsVKeyWin

% The System Log Application

#define
#define
#define
#define

" Quick Help

#define
#ifndef
#define
#endif

#define
#define

% Printing

#define
#define
#define
#define
#define
#define
#define

P> Battery

#define
#define

% HWX

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

theSystemLog
clsSystemlLog
clsSysLogApp
clsTextOut

theQuickHelpManager

NO_GRANDFATHER
theQuickHelp

clsQuickHelp
clsQHWin

clsPrFrame
clsPrint
thePrintManager
clsPrMgr
clsPrintManager
clsPrMargin
clsPrlayout

theBatteries
theBattery

clsXlate
clsXtract
clsXText

clsXWord
clsXGesture
clsXNumber
clsXGeometric
theHWXProtos
clsHWXProto
clsXTeach
clsXShape
clsGOShape
clsGOShapeService
clsCTShape
clsCTShapeService

MakeWKN (96, 1, wknGlobal)
MakeWKN (97, 1, wknGlobal)
MakeWKN (199, 1, wknGlobal)
MakeWKN (198, 1, wknGlobal)
MakeWKN (132, 1, wknGlobal)

MakeWKN (46,1, wknGlobal)
MakeWKN (78, 1, wknGlobal)
MakeWRN (330, 1,wknGlobal)
MakeWKN (39, 1,wknGlobal)

MakeWKN (85, 1, wknGlobal)
theQuickHelpManager

MakeWKN (85, 1, wknGlobal)
MakeWKN (154, 1, wknGlobal)

MakeWKN (279, 1,wknGlobal)
MakeWKN (280, 1, wknGlobal)
MakeWKN (281, 1, wknGlobal)
MakeWKN (281, 1, wknGlobal)
MakeWKN (379, 1, wknGlobal)
MakeWKN (283, 1, wknGlobal)
MakeWKN (397, 1, wknGlobal)

MakeWKN (354, 1, wknGlobal)
MakeWKN (282, 1, wknGlobal)

MakeWKN (23, 1, wknGlobal)

MakeWKN (98, 1, wknGlobal)

MakeWKN (99, 1, wknGlobal)

MakeWKN (101, 1,wknGlobal)
MakeWKN (102, 1, wknGlobal)
MakeWKN (103, 1, wknGlobal)
MakeWKN (104, 1, wknGlobal)
MakeWKN (105, 1, wknGlobal)
MakeWKN (105, 1, wknGlobal)
MakeWKN (100, 1, wknGlobal)
MakeWKN (251, 1, wknGlobal)
MakeWKN (252, 1, wknGlobal)
MakeWKN (253, 1, wknGlobal)
MakeWKN (254, 1, wknGlobal)
MakeWKN (255, 1, wknGlobal)

// PenPoint internal

UID.H

1 / CLASS MGR
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P> File System, etc

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

% Disk Viewer

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

theFileSystem
clsFileSystem
clsDirHandle
clsFileHandle
theVolSearcher
clsVolSearch
clsVolume

clsVolRAM
clsVolMSDisk
clsVolTOPS
theBlockDeviceManager
clsBlockDeviceManager
clsBlockDevice
theSCSIDriver

clsSCSI
clsSCSISenseCodes
clsATBiosDisk
clsResFile

clsReslist
theProcessResList
theBootVolume
theSelectedVolume
theWorkingDir
clsFileHandleAppendOnly

clsDiskViewWin
clsDiskInstaller
clsDVBookshelf
clsDiskViewApp
clsDVBrowBar
clsDVTabButton
clsDVIcon
clsDVForward
clsDVBrowser
clsDVIconWin

clsDynamicTableMgr

%> Configuration Notebook

#define
#define

% Settings NB

#define
#define
#define
#define
#define
#define
#define

clsConfigurationApp
theConfigurationBook

clsSettingsNB
clsSettingsNBAppWin
clsInstallUISheet
clsInstallUICard
clsInstallUIButton
clsInstallUIBrowser
clsQuickInstallUI

MakeWKN (62, 1, wknGlobal)
MakeWKN (62, 1, wknGlobal)
MakeWKN (28, 1, wknGlobal)
MakeWKN (29, 1, wknGlobal)
MakeWKN (143, 1, wknGlobal)
MakeWKN (143, 1, wknGlobal)
MakeWKN (30, 1, wknGlobal)
MakeWKN (49, 1, wknGlobal)
MakeWKN (61,1, wknGlobal)
MakeWKN (120, 1, wknGlobal)
MakeWKN (412, 1,wknGlobal)
MakeWKN (412, 1, wknGlobal)
MakeWKN (413, 1, wknGlobal)
MakeWKN (31,1,wknGlobal)
MakeWKN (31, 1,wknGlobal)
MakeWKN (299, 1, wknGlobal)
MakeWKN (302, 1, wknGlobal)
MakeWKN (285, 1, wknGlobal)
MakeWKN (286, 1, wknGlobal)

MakeWKN (12,1, wknProcessGlobal)

MakeWKN (138, 1, wknGlobal)
MakeWKN (125, 1,wknGlobal)

MakeWKN (10, 1, wknProcessGlobal)

MakeWKN (494, 1, wknGlobal)

MakeWKN (384, 1, wknGlobal)
MakeWKN (385, 1, wknGlobal)
MakeWKN (188, 1, wknGlobal)
MakeWKN (243, 1, wknGlobal)
MakeWKN (141, 1,wknGlobal)
MakeWKN (134, 1,wknGlobal)
MakeWKN (137, 1, wknGlobal)
MakeWKN (140, 1, wknGlobal)
MakeWKN (171, 1, wknGlobal)
MakeWKN (144,1,wknGlobal)

MakeWKN (128, 1, wknGlobal)

MakeWKN (197, 1,wknGlobal)

'MakeWKN(206,l,wknGlobal)

MakeWKN (239, 1, wknGlobal)
MakeWKN (150, 1, wknGlobal)
MakeWKN (117, 1, wknGlobal)
MakeWKN (256, 1, wknGlobal)
MakeWKN (209, 1,wknGlobal)
MakeWKN (387, 1, wknGlobal)
MakeWKN (142, 1, wknGlobal)

// Penpoint
// PenPoint
// PenPoint
// PenPoint
// PenPoint
// PenPoint
// PenPoint

// PenPoint

// PenPoint
// PenPoint
// PenPoint
// PenPoint

internal
internal
internal
internal
internal
internal
internal

internal

internal
internal
internal
internal



P> Install Manager classes

#define clsInstallMgr

#define clsCodelInstallMgr
#define clsAppInstallMgr
#define clsFontInstallMgr
#define clsHWXProtoInstallMgr
#define clsPDictInstallMgr
#define clsUpgradeApp

#define clsUpgradeAppMonitor

MakeWKN (249, 1, wknGlobal)
MakeWKN (193, 1,wknGlobal)
MakeWKN (260, 1, wknGlobal)
MakeWKN (268, 1, wknGlobal)
MakeWKN (177, 1,wknGlobal)
MakeWKN (428, 1, wknGlobal)
MakeWKN (291, 1, wknGlobal)
MakeWKN (292, 1, wknGlobal)

% Install Manager well-known instances

#define thelInstallManagers
#define theInstalledHWXProtos
#define thelnstalledGestures
#define thelInstalledApps
#define thelnstalledPDicts
#$define thelnstalledPrefs
#define theInstalledServices
#define theInstalledFonts

% Application Monitor

#define clsAppMonitor

% Auxilliary Notebook Manager

#define clsAuxNotebookMgr
#define theAuxNotebookMgr
#define clsIniFileHandler
#define clsStationeryMenu
#define theStationeryMenu

¥ Auxilliary Notebooks

#define clsHelpNB

#define
#define
#define
#define

clsStationeryNB
clsStationeryBrowWin
clsInboxNB
clsOutboxNB

¥ Accessory Pallette

#define
#define
#define

P Service Classes

#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

clsAccessoryPallette
clsAccessoryWin
clsAccessoryAppWin

clsService
clsMILService
clsServiceMgr
clsServiceInstallMgr
clsPrintSpoolSvc
clsSendableService
clsHWXEngineService
clsOpenServiceObject

clsMILConflictGroupMgr

theServiceResList
theServiceManagers

MakeWKN (236, 1, wknGlobal)
MakeWKN (250, 1, wknGlobal)
MakeWKN (409, 1, wknGlobal)
MakeWKN (208, 1, wknGlobal)
MakeWKN (331, 1,wknGlobal)
MakeWKN (332, 1, wknGlobal)
MakeWKN (288, 1, wknGlobal)
MakeWKN (211, 1,wknGlobal)

MakeWKN (278, 1, wknGlobal)

MakeWKN (314, 1, wknGlobal)
MakeWKN (313, 1, wknGlobal)
MakeWKN (398, 1, wknGlobal)
MakeWKN (93, 1, wknGlobal)
MakeWKN (93, 1, wknGlobal)

MakeWKN (335, 1, wknGlobal)

MakeWKN (333, 1, wknGlobal)
MakeWKN(lGO,l,wknGlobal)
MakeWKN (388, 1, wknGlobal)
MakeWKN (389, 1, wknGlobal)

MakeWKN (391, 1, wknGlobal)
MakeWKN (396, 1, wknGlobal)
MakeWKN (440, 1, wknGlobal)

MakeWKN (349, 1, wknGlobal)
MakeWKN (434, 1,wknGlobal)
MakeWKN (350, 1, wknGlobal)
MakeWKN (240, 1,wknGlobal)
MakeWKN (363, 1, wknGlobal)
MakeWKN (169, 1, wknGlobal)
MakeWKN (180, 1, wknGlobal)
MakeWKN (176, 1, wknGlobal)
MakeWKN (415, 1,wknGlobal)

MakeWKN (189, 1, wknGlobal)
MakeWKN (237, 1,wknGlobal)

// PenPoint internal
// PenPoint internal

// PenPoint internal
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P> Service Managers

#define theMILDevices
#define theParallelDevices
#define theAppleTalkDevices
#define theSerialDevices
$#define thePrinterDevices .
#define thePrinters

#define theSendableServices
#define theTransportHandlers
#define thelinkHandlers
#define theHWXEngines MakeWKN (175, 1,wknGlobal)
#define theModems MakeWKN (194, 1, wknGlobal)
#define theHighSpeedPacketHandlers MakeWKN (439, 1,wknGlobal)
#define theFaxIOServices MakeWKN (217, 1,wknGlobal)

MakeWKN (383, 1, wknGlobal)
MakeWKN (152, 1, wknGlobal)
MakeWKN (308, 1,wknGlobal)
MakeWKN (309, 1, wknGlobal)
MakeWKN (310, 1, wknGlobal)
MakeWKN (210, 1, wknGlobal)
MakeWKN (24, 1, wknGlobal)
MakeWKN (25, 1, wknGlobal)
MakeWKN (26,1, wknGlobal)

%» Service Sample Code

#define clsBasicService MakeWKN (460, 1,wknGlobal)

#define clsTestService
#define clsTestOpenObject
#define clsTestMILService

MakeWKN (186, 1, wknGlobal)
MakeWKN (207, 1, wknGlobal)
MakeWKN (459, 1, wknGlobal)

¥» Modem Component

#define clsModem MakeWKN (151, 1, wknGlobal)

% Parallel Port Cbmponent

#define clsParallelPort MakeWKN (196, 1, wknGlobal)

’» Text Component

#define clsText

#define clsTextView
#define clsTextChar
#define clsTextMarkStore
#define clsTextBlock
#define clsTextIP

MakeWKN (35, 1, wknGlobal)
MakeWKN (36, 1,wknGlobal)
MakeWKN (33,1, wknGlobal)
MakeWKN (34,1, wknGlobal)
clsText
MakeWKN (355, 1, wknGlobal)

% Undo Manager

#define clsUndo
#define theUndoCoordinater
#define theUndoManager

MakeWKN (235, 1, wknGlobal)
MakeWKN (126, 1, wknGlobal)
MakeWKN (11, 1, wknProcessGlobal)

’» Windows and Graphics

#define clsDrwCtx MakeWKN (37,1, wknGlobal)
#define clsSysDrwCtx MakeWKN (38, 1, wknGlobal)
#define clsPixDev MakeWKN (40, 1, wknGlobal)
#define clsImgDev MakeWKN (41, 1, wknGlobal)
#define clsWinDev MakeWKN (42, 1, wknGlobal)
#define clsWin MakeWKN (43, 1, wknGlobal)
#define theScreen MakeWKN (50, 1, wknGlobal)
#define theRootWindow MakeWKN (67,1, wknGlobal)
#define clsBitmap MakeWKN (378, 1, wknGlobal)
#define clsPicSeg MakeWKN (82, 1, wknGlobal)
#define clsTiff MakeWKN (66,1, wknGlobal)



’ Layout and Tracking

#define
#define
$define
#define
#define

% Toolkit

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

’» TK Comp

#define
#define
#define
#define
$#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

clsBorder
clsLayout
clsTableLayout
clsCustomLayout
clsTrack

clsImageWin
clsFrame
clsFrameBorder
clsScrollWin

clsScrollWinInnerWin

clsControl
clsCloseBox
clsGrabBox
clsScrollbar
clsLabel
clsButton
clsMenuButton
clsContentsButton
clsIcon
clsIconToggle
clsMoveCopyIcon
clsTitleBar
clsTkTable
clsOptionTable
clsContentsTable
clsMenu
clsShadow
clsPageNum
clsTabBar
clsTabButton
clsOption
clsOptionBook
clsCommandBar
clsCounter

clsChoice
clsPopupChoice
clsToggleTable
clsIconChoice
clsIconTable
clsListBox
clsListBoxDisplay
clsManager
clsChoiceMgr
clsSelChoiceMgr
clsTextField
clsIntegerField
clsFixedField
clsDateField
theBusyManager
clsBusy
clsModalFilter
clsNote
clsNoteBorder
clsStringListBox
clsFontListBox
clsProgressBar

MakeWKN (135, 1, wknGlobal)
MakeWKN (53, 1, wknGlobal)
MakeWKN (55, 1, wknGlobal)
MakeWKN (54, 1, wknGlobal)
MakeWKN (12,1, wknGlobal)

MakeWKN (182, 1,wknGlobal)
MakeWKN (56, 1, wknGlobal)
MakeWKN (337, 1,wknGlobal)
MakeWKN (155, 1, wknGlobal)
MakeWKN (338, 1, wknGlobal)
MakeWKN (48, 1, wknGlobal)
MakeWKN (71,1, wknGlobal)
MakeWKN (266, 1,wknGlobal)
MakeWKN (58, 1, wknGlobal)
MakeWKN (75, 1, wknGlobal)
MakeWKN (52, 1, wknGlobal)
MakeWKN (72, 1, wknGlobal)
MakeWKN (192, 1,wknGlobal)
MakeWKN (360, 1, wknGlobal)
MakeWKN (124, 1, wknGlobal)
MakeWKN (361, 1, wknGlobal)
MakeWKN (163, 1,wknGlobal)
MakeWKN (68, 1, wknGlobal)
MakeWKN (298, 1, wknGlobal)
MakeWKN (190, 1,wknGlobal)
MakeWKN (57,1, wknGlobal)
MakeWKN (181,1,wknGlobal)
MakeWKN (74, 1, wknGlobal)
MakeWKN (70,1, wknGlobal)
MakeWKN (60, 1, wknGlobal)
MakeWKN (224, 1, wknGlobal)
MakeWKN (191, 1, wknGlobal)
MakeWKN (228, 1, wknGlobal)
MakeWKN (110, 1,wknGlobal)

MakeWKN (59, 1, wknGlobal)

MakeWKN (297, 1, wknGlobal)
MakeWKN (76, 1, wknGlobal)

MakeWKN (320, 1, wknGlobal)
MakeWKN (321, 1, wknGlobal)
MakeWKN (94, 1, wknGlobal)

MakeWKN (275, 1, wknGlobal)
MakeWKN (244, 1,wknGlobal)
MakeWKN (241, 1, wknGlobal)
MakeWKN (246, 1, wknGlobal)
MakeWKN (95, 1, wknGlobal)

MakeWKN (294, 1, wknGlobal)
MakeWKN (295, 1, wknGlobal)
MakeWKN (296, 1, wknGlobal)
MakeWKN (242, 1, wknGlobal)
MakeWKN (242, 1, wknGlobal)
MakeWKN (311, 1, wknGlobal)
MakeWKN (312, 1, wknGlobal)
MakeWKN (195, 1, wknGlobal)
MakeWKN (343,1,wknGlobal)
MakeWKN (344, 1, wknGlobal)
MakeWKN (187, 1, wknGlobal)
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% Import/Export

#define
#define
#define
#define

¥» Browser

#define
#define
#define
#define
#define
#define
#define
#define
#define

clsImport
clsExport
theExportManager
clsExportManager

clsBrowser
clsBrowWin
clsBrowApp
clsBrowFrame
clsBrowMenu
clsBrowExport
clsBrowImport
clsBrowRename
clsLuke

’» Communications

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

% Fax Send/Receive Page Service

#define

clsStream
clsSccSio
clsLSio
clsSioUI
ClsFLAP
clsALAPSerial
clsIconCache
theIconCache
clsWSio
clsSioTest

clsFaxIOSvc

P> Search and Replace

#define
#define
#define

% Traverse
#define

clsSR
clsSF
theSearchManager

clsMark

P> Textedit Application

#define
#define

¥» Networking

#define
#define
#define
#define
#define
#define
#define
#define

clsTexteditApp
clsTexteditAppMonitor

clsTransport
clsLink
clsHighSpeedPacket
clsALAPHighSpeed
clsATP
clsATPHandle
theATPDriver
clsSoftTalk

MakeWKN (289, 1, wknGlobal)
MakeWKN (290, 1,wknGlobal)
MakeWKN (84, 1, wknGlobal)
MakeWKN (106, 1, wknGlobal)

MakeWKN (87, 1, wknGlobal)
MakeWKN (178, 1, wknGlobal)
MakeWKN (179, 1, wknGlobal)
MakeWKN (221, 1, wknGlobal)
MakeWKN (261, 1,wknGlobal)
MakeWKN (300, 1, wknGlobal)
MakeWKN (303, 1, wknGlobal)
MakeWKN (326, 1, wknGlobal)
MakeWKN (222, 1, wknGlobal)

MakeWKN (64, 1,wknGlobal)

MakeWKN (351, 1, wknGlobal)
MakeWKN (381, 1,wknGlobal)
MakeWKN (122, 1, wknGlobal)
MakeWKN (392, 1, wknGlobal)
MakeWKN (393, 1, wknGlobal)
MakeWKN (107, 1, wknGlobal)
MakeWKN (442, 1, wknGlobal)
MakeWKN (123, 1, wknGlobal)
MakeWKN (158, 1, wknGlobal)

MakeWKN (271, 1, wknGlobal)

MakeWKN (293, 1, wknGlobal)
MakeWKN (382, 1, wknGlobal)
MakeWKN (27,1, wknGlobal)

MakeWKN (257, 1, wknGlobal)

MakeWKN (356, 1, wknGlobal)
MakeWKN (357,1,wknGlobal)

MakeWKN (88, 1, wknGlobal)

MakeWKN (394, 1, wknGlobal)
MakeWKN (438, 1, wknGlobal)
MakeWKN (417, 1, wknGlobal)
MakeWKN (89, 1, wknGlobal)

MakeWKN (318, 1, wknGlobal)
MakeWKN (319, 1,wknGlobal)
MakeWKN (119, 1,wknGlobal)

// PenPoint internal

// search frame



#define
#define
#define
#define
#define
#define
#define
t#define

theSoftTalkDriver
clsTopsMounter
theTopsMounter
theTopsService
clsTOPS
theTopsVolumes
theTopsPrinters
theRemoteServices

%> Selection and Data Transfer

$#define
#define
#define
#define
#define

% Timer

#define
#define

% Preferences

#define
#define
#define
#define

theSelectionManager
clsSelection
clsXfer

clsXferlist

clsPipe

theTimer
clsTimer

theSystemPreferences
clsPreferences
clsPrefApp
clsPrefSheet

’» Power Management

#define
#define
#define
#define

clsPowerButton
thePowerButton
clsPowerMgr
thePowerMgr

MakeWKN (86, 1, wknGlobal)
MakeWKN (116, 1, wknGlobal)
MakeWKN (118, 1, wknGlobal)
MakeWKN (345, 1, wknGlobal)
MakeWKN (400, 1, wknGlobal)
MakeWKN (401, 1, wknGlobal)
MakeWKN (402, 1, wknGlobal)
MakeWKN (403, 1, wknGlobal)

MakeWKN (111, 1, wknGlobal)
MakeWKN (111, 1, wknGlobal)
MakeWKN (139, 1, wknGlobal)
MakeWKN (322, 1, wknGlobal)
MakeWKN (63, 1, wknGlobal)

MakeWKN (109, 1, wknGlobal)
MakeWKN (109, 1, wknGlobal)

MakeWKN (324, 1, wknGlobal)
MakeWKN (323, 1, wknGlobal)
MakeWKN (115, 1, wknGlobal)
MakeWKN (216, 1, wknGlobal)

MakeWKN (348, 1, wknGlobal)
MakeWKN (348, 1, wknGlobal)
MakeWKN (416, 1, wknGlobal)
MakeWKN (416, 1, wknGlobal)

"% Send and Address Book Managers

#define
#define
#define

¥ Spell Manager

clsAddressBook
theAddressBookMgr
theSendManager

#define theSpellManager
#define clsSpellManager
#$define clsSpellField

#define theProcessSpellManager

% Personal Dictionary

#define clsPDict

#define thePersonalDictionary

#define clsPDApp
#define clsPDUI

MakeWKN (346, 1, wknGlobal)
MakeWKN (342, 1, wknGlobal)
MakeWKN (341, 1, wknGlobal)

MakeWKN (380, 1, wknGlobal)
MakeWKN (200, 1, wknGlobal)
MakeWKN (386, 1, wknGlobal)

// PenPoint internal

MakeWKN (2, 1, wknProcessGlobal)

MakeWKN (328, 1,wknGlobal)
MakeWKN (329, 1, wknGlobal)
MakeWKN (336, 1, wknGlobal)
MakeWKN (336, 1,wknGlobal)

// obsolete
// Replaces clsPDApp

UID.H
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% Printer Drivers

#define
#define
#define
#define
#define
#define
#define
$define

clsPrn
clsBndPrn
clsEpson
clsPcl
clsPscript
clsFaxPrn
clsPrnUI
clsRemora

% Handwriting Customization

#define
#define
#define
#define
#define
#define

clsHWCustomFrame
clsPlatoHomeWin
clsPlato26Win
clsPlato26WinKbd
clsPlatoCustomStat
clsPlatoBox

% Letter & Gesture Practice

#define
#define
#define
#define
$define
#define
#define

¥» Animator

$define
#define

clsHWLetterFrame
clsHWLetterWin
clsHWLetterKbd
clsHWLetterBkgr
clsHWGestFrame
clsHWGestWin
clsHWGestPracWin

clsAnimSPaper
clsAnimSysDc

P> Inbox / Outbox /Wrapper

#define
tdefine
#define
$define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

clsOutboxSectApp
clsOBXService
clsOBXWin
clsIOBXService
c1lsOBXWrapperApp
clsPrintWrapperApp
clsPrnInstlApp
clsINBXSectApp
clsINBXService
clsINBXWin
clsTPSPSve
clsTPrnMgr
theTopsPSPManager
clsOBXBrowWin
clsINBOXBrowWin
clsIOBXStatusWin
theOutboxServices
theInboxServices

MakeWKN (201, 1, wknGlobal)
MakeWKN (202, 1, wknGlobal)
MakeWKN (203, 1,wknGlobal)
MakeWKN (204, 1, wknGlobal)
MakeWKN (205, 1, wknGlobal)
MakeWKN (245, 1, wknGlobal)
MakeWKN (91, 1, wknGlobal)

MakeWKN (364, 1, wknGlobal)

MakeWKN (316, 1, wknGlobal)
MakeWKN (347, 1,wknGlobal)
MakeWKN (334, 1,wknGlobal)
MakeWKN (339, 1, wknGlobal)
MakeWKN (362, 1, wknGlobal)
MakeWKN (232, 1,wknGlobal)

MakeWKN (146, 1,wknGlobal)
MakeWKN (170, 1,wknGlobal)
MakeWKN (390, 1, wknGlobal)
MakeWKN (404, 1, wknGlobal)
MakeWKN (147, 1,wknGlobal)
MakeWKN (410, 1, wknGlobal)
MakeWKN (411, 1,wknGlobal)

MakeWKN (234, 1, wknGlobal)
MakeWKN( 81,1,wknGlobal)

MakeWKN (272, 1,wknGlobal)
MakeWKN (352, 1, wknGlobal)
MakeWKN (399, 1, wknGlobal)
MakeWKN (353, 1,wknGlobal)
MakeWKN (273, 1,wknGlobal)
MakeWKN (274, 1,wknGlobal)
MakeWKN (395, 1, wknGlobal)
MakeWKN (113, 1,wknGlobal)
MakeWKN (114, 1,wknGlobal)
MakeWKN (133, 1, wknGlobal)
MakeWKN (129, 1,wknGlobal)
MakeWKN (130, 1, wknGlobal)
MakeWKN (131, 1,wknGlobal)
MakeWKN (149, 1,wknGlobal)
MakeWKN (173, 1,wknGlobal)
MakeWKN (212, 1,wknGlobal)
MakeWKN (429, 1, wknGlobal)
MakeWKN (430, 1, wknGlobal)



¥» Mask App

#define
#define

%> Clock App

#define
#define
#define

clsMaskApp
clsMaskAppMonitor

clsClockApp
clsClockLabel
clsClockWin

MakeWKN (327, 1, wknGlobal)
MakeWKN (325, 1, wknGlobal)

MakeWKN (165, 1, wknGlobal)
MakeWKN (220, 1, wknGlobal)
MakeWKN (223, 1, wknGlobal)

’» Note Icon Window (used in Clock App)

#define

% Miscellaneous

#define
#define

7> Test Support
#define

Vy The MIL

#define
#define
#define

MIL device ids, and the classes of the MIL services for these devices.

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

These device Ids may be used for temporary testing of new device types. Code using these device types

clsNoteIconWin

clsString
clsByteBuf

clsTestNB

theMIL
theMILMachineType
theMILUnitTag

clsMILBaseDevice
clsMILInitDevice
clsMILPowerDevice
clsMILTimerDevice

clsMILRealTimeClockDevice

clsMILInterruptDevice
clsMILScreenDevice
clsMILStylusDevice
clsMILNMIDevice
clsMILSoundDevice
clsMILKeyboardDevice
clsMILAsyncSIODevice

clsMIlLParallelPortDevice

clsMILAppleLAPDevice
clsMILNVMemDevice
clsMILSCSIDevice
clsMILFlashDevice
clsMILCompressionDevice
clsMILDebugDevice
clsMILBlockDevice
clsMILFDiskDevice
clsMILDisketteDevice
clsMILFlashDiskDevice
clsMILMemoryCardDevice
clsMILHSPacketDevice

MakeWKN (166, 1, wknGlobal)

MakeWKN (108, 1,wknGlobal)
MakeWKN (185, 1, wknGlobal)

MakeWKN (65, 1, wknGlobal)

MakeWKN (213, 1, wknGlobal)
MakeWKN (215, 1, wknGlobal)
MakeWKN (227, 1, wknGlobal)

MakeWKN (214, 1, wknGlobal)
MakeWKN (229, 1, wknGlobal)
MakeWKN (230, 1, wknGlobal)
MakeWKN (231, 1, wknGlobal)
MakeWKN (233, 1, wknGlobal)
MakeWKN (238, 1, wknGlobal)
MakeWKN (247, 1, wknGlobal)
MakeWKN (248, 1, wknGlobal)
MakeWKN (258, 1, wknGlobal)
MakeWKN (259, 1, wknGlobal)
MakeWKN (262, 1, wknGlobal)
MakeWKN (263, 1, wknGlobal)
MakeWKN (264, 1, wknGlobal)
MakeWKN (265, 1, wknGlobal)

MakeWKN (267, 1, wknGlobal)
MakeWKN (269, 1, wknGlobal)
MakeWKN (270, 1, wknGlobal)
MakeWKN (276, 1, wknGlobal)
MakeWKN (277, 1, wknGlobal)
MakeWKN (287, 1, wknGlobal)
MakeWKN (301, 1, wknGlobal)
MakeWKN (304, 1, wknGlobal)
MakeWKN (305, 1, wknGlobal)
MakeWKN (306, 1, wknGlobal)

MakeWKN (435, 1, wknGlobal)

SHOULD NEVER BE RELEASED.

#define
#define
#define

clsMILTest1Device
clsMILTest2Device
clsMILTest3Device

MakeWKN (307, 1, wknGlobal)
MakeWKN (315, 1, wknGlobal)
MakeWKN (317, 1, wknGlobal)

UID.H
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Predefined conflict group uids.

#define theMILConflictGroupl MakeWKN (418, 1, wknGlobal)
#define theMILConflictGroup2 MakeWKN (419, 1, wknGlobal)
#define theMILConflictGroup3 MakeWKN (420, 1, wknGlobal)
#define theMILConflictGroup4 MakeWKN (421, 1, wknGlobal)
#define theMILConflictGroup5 MakeWKN (422, 1, wknGlobal)
#define theMILConflictGroup6 MakeWKN (423, 1, wknGlobal)
#define theMILConflictGroup?7 MakeWKN (424, 1, wknGlobal)
#define theMILConflictGroup$8 MakeWKN (425, 1, wknGlobal)
#define theMILConflictGroup9 MakeWKN (426, 1, wknGlobal)
#define theMILConflictGroupl0 MakeWKN(427, 1, wknGlobal)

% The Connections Notebook |
‘ 365, 1, wknGlobal

#define clsConnectionsUI MakeWKN (

#define clsCNBSheet MakeWKN ( 366, 1, wknGlobal
#define clsConnections MakeWKN ( 367, 1, wknGlobal
#define clsPrinterView MakeWKN ( 368, 1, wknGlobal
#define clsPrinterViewCV MakeWKN ( 495, 1, wknGlobal
#define clsColumnView MakeWKN ( 369, 1, wknGlobal
#define theConnections MakeWKN ( 370, 1, wknGlobal
#define theVolumeServices MakeWKN ( 371, 1, wknGlobal
#define thePrinterServices MakeWKN ( 372, 1, wknGlobal
$define theConnectionsMenu MakeWKN ( 441, 1, wknGlobal
#define clsNetView MakeWKN ( 373, 1, wknGlobal
#define clsNetVolumeView MakeWKN ( 374, 1, wknGlobal
#define clsNetPrinterView MakeWKN ( 375, 1, wknGlobal
#define clsTOPSUI MakeWKN ( 376, 1, wknGlobal
#define clsConnectionsUIAppWin MakeWKN ( 377, 1, wknGlobal

¥» The Databases World

#define theDatabases MakeWKN ( 405, 1, wknGlobal
#define clsDbService MakeWKN ( 406, 1, wknGlobal
#define clsDBConnections MakeWKN ( 407, 1, wknGlobal
#define clsDatabasesView MakeWKN ( 408, 1, wknGlobal
#define clsDatabasesViewCV MakeWKN ( 496, 1, wknGlobal
#define clsTechGnosis MakeWKN ( 437, 1, wknGlobal

#» The Hard Disk Installer

#define clsHardinst MakeWKN ( 225, 1, wknGlobal
#define theHardinst MakeWKN ( 436, 1, wknGlobal

¥» The Symbolic Debugger

#define theDebugger MakeWKN ( 358, 1, wknGlobal
#define clsDebugger MakeWKN ( 358, 1, wknGlobal

P The ASP/AFP & AppleTalk Related Defines

#define clsASP MakeWKN (444, 1, wknGlobal)
#define clsASPClient MakeWKN (445, 1, wknGlobal)
#define clsASPServer MakeWKN (446, 1, wknGlobal)
#define clsASPServerSessionHandler MakeWKN(447,1,wknGlobal)
#define clsVolAFP MakeWKN (448, 1, wknGlobal)
#define clsAFP MakeWKN (449, 1, wknGlobal)
#define clsAfpMounter MakeWKN (450, 1, wknGlobal)

#define theAprounter_ MakeWKN (451, 1, wknGlobal)

e e e e e e e e e S e e



#define
#define
#define

#define
#define
#define
#define
#define
#define

theSessionHandlers
clsASPClientService
clsASPServerService
theAfpService
theAfpVolumes
clsAFPUI

clsPcTest
thePcTest
thePublicFileTypes

MakeWKN (452, 1, wknGlobal)
MakeWKN (453, 1, wknGlobal)
MakeWKN (454, 1, wknGlobal)

MakeWKN (455, 1, wknGlobal)
MakeWKN (456, 1, wknGlobal)
MakeWKN (493, 1, wknGlobal)
MakeWKN (497, 1, wknGlobal )
MakeWKN (498, 1, wknGlobal )
MakeWKN (499, 1, wknGlobal )

UID.H

75

1 / CLASS MGR






Part 2 /
PenPoint Application

Framework






PENPOINT API REFERENCE / VOL |

PART 2 / PENPOINT APPLICATION FRAMEWORK

APP.H

This file contains the API definition for clsApp. The functions described in this file are contained in
APP.LIB.

clsApp inherits from clsObject.

Provides the standard behavior for a PenPoint application.

% Introduction

PenPoint applications rely on clsApp to create and display their main window, save state, terminate the
application instance, and so on. Every application developer needs to create a descendant of clsApp and
have the descendant handle a few important messages. See clsTemplateApp in

\penpoint\sdk\sample\templtap for an example of those messages an application typically must handle.

When the user turns to a document in the notebook, the PenPoint Application Framework creates an
pp

application instance to manage that document. Throughout this header file and the rest of our

documentation, we use the term "document” to refer to an instance of an application class.

#ifndef APP_INCLUDED

#define APP_INCLUDED

#ifndef FS_INCLUDED
#include <fs.h>
#endif

Common #defines and typedefs

typedef OBJECT APP, *P_APP;
#define AppDebug(v, e) DbgFlag(’'R’, v, e)

’» Well-known Filenames

The Application Framework looks for information and stores document data in a series of well-known
filenames. One of these is:

¢ appResFileName, the application’s resource file for its icons, quick help, user interface strings, and
SO on.

Each document in the Notebook has its own directory, containing a collection of files for the
document’s data and subdirectories for any embedded documents. These are:

¢ appDocStateFileName, the resource file for any objects that the document saves. In general, this is
called the document’s resource file

¢ appDocResFileName, a resource file for preferences, including print metrics (once they are changed
from the defaults) and comments that the user wrote in the "Comments" option sheet

¢ appDocLinkFileName, the document’s saved Reference Buttons and descriptors for what they are

linked to
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¢ appActiveDocLinkFileName, a working document of newly created (but not yet saved) Reference

Buttons

¢ appCorkboardDirName, the name of the subdirectory for documents embedded on the document’s

corkboard
¢ subdirectories for any other embedded documents.

. #define appResFileName "APP.RES"
#define appDocStateFileName "DOCSTATE.RES"
#define appDocResFileName "DOC.RES"
#define appDocLinkFileName "DOC.LNK"
#define appActiveDocLinkFileName "ACTDOC . LNK"
#define appCorkboardDirName "CORKBD"

" Status Codes

These are the status codes returned by clsApp.

#define stsAppRefused MakeStatus (clsApp, 1)
#define stsAppMoveRCAppToCApp MakeStatus (clsApp, 2)
#define stsAppMoveCAppToInvalid MakeStatus (clsApp, 3)
#define stsAppCopyRCAppToCApp MakeStatus (clsApp, 13)
#define stsAppCopyCAppTolnvalid MakeStatus (clsApp, 14)
$define stsAppNotMovable MakeStatus (clsApp, 4)
#define stsAppNotCopyable MakeStatus (clsApp, 5)
#define stsAppNotDeletable MakeStatus (clsApp, 6)
#define’ stsAppDuplicateName MakeStatus (clsApp, 7)
#define stsAppBadName MakeStatus (clsApp, 17)
#define stsAppNotFound MakeStatus (clsApp, 8)
#define stsAppOpened MakeStatus (clsApp, 9)
#define stsAppNoSelection MakeStatus (clsApp, 10)
#define stsAppSelRequestNotSupported MakeStatus (clsApp, 11)
t#define stsAppOutOfMemory MakeStatus (clsApp, 15)
$define stsAppCrashed MakeStatus (clsApp,. 16)
#define stsAppOpenFailedSupressError MakeStatus (clsApp, 18)
#define stsAppErrorStartingDoc MakeStatus (clsApp, 19)
#define stsAppErrorEmbedPrintApply MakeStatus (clsApp, 20)
#define stsAppErrorLeftPrintMargin MakeStatus (clsApp, 21)
#define stsAppErrorRightPrintMargin MakeStatus (clsApp, 22)
#define stsAppErrorTopPrintMargin MakeStatus (clsApp, 23)
#define stsAppErrorBottomPrintMargin MakeStatus (clsApp, 24)
#define stsAppErrorHeaderPrintMargin MakeStatus (clsApp, 25)
f#define stsAppErrorFooterPrintMargin MakeStatus (clsApp, 26)

% Document States

A document can be in one of three states. When the user opens a document, its state becomes
appOpened. Once the user closes it, the document’s state can be either appTerminated or appActivated.

There are conditions when, after the user closes a document, the document’s objects needs to stay
around (and not be freed). Such conditions include when the document’s access speed is set to

- accelerated (a.k.a., "hot mode") and when the document owns the selection. If a document is closed but

needs to stay active, its state is set to appActivated. If there is no reason to keep a document around after
it has been closed, its state becomes appTerminated (and the document is freed soon thereafter).

You can specify additional conditions for keeping a closed document active by handling
msgAppIerminateOK. See the description of this message for further details.

#define appTerminated 0 // closed doc, on its way to being freed
#define appActivated 1 // closed doc, with a reason to stay active
#define appOpened 2 // opened doc
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P App toggle
These are toggles used as parameters to various messages.
#define appOff 0
$define appOn 1
#define appToggle 2

¥» Printing Flags
The Application Framework uses these flags when opening a document to print it and its embedded
documents. The typical application developer does not need to use these flags. However, if you open

your own embedded documents, you should never pass on appPrintingTopLevel to them (even if you
were opened with appPrintingTopLevel set).

#define appPrinting ((U16) flag0)
#define appPrintingTopLevel ((U16)flagl)
¥ App Flags

This structure defines the application flags. They include the state of the document (see Document
States above) and other common booleans. This structure is used in APP_METRICS and by
APP_DIR_FLAGS (defined in appdir.h).

typedef struct APP_FLAGS (

Ul6 state T 2; // Document state.

Uleé hotMode : 1; // True = app is in hot mode.

Ul6 floating : 1 // True = app is floating.

Ul6 printing : 1; // True = app is printing.

Ule6 topLevel : 1; // True = app is printing as top level.
Ul6 reservedl : 10; // Reserved.

Ul6 reserved2 : 16; // Reserved.

} APP_FLAGS, *P_APP FLAGS;

¥» App Metrics

This structure defines the public instance data for clsApp. You get a copy of this structure when you
send msgAppGetMetrics to an application object. The fields of APP_METRICS are as follows:

uuid: The document’s uuid. It is stamped as an attribute on the document directory (see appdir.h). You
can pass a document’s uuid to clsDirHandle or clsAppDir in msgNew to create a handle to the
document directory.

dir:  An instance of clsAppDir. It is the handle to the filesystem directory for a document.

parent: An instance of clsApp. A document’s parent is the document that activated it (see appmgr.h -
msgAppMgrActivate). If the user opens a document from the Notebook, the Notebook is the parent. If

the opened document is embedded within another document, its parent is the embeddor.

children: An instance of clsObject. This represents a list of the documents that this document activated.
There is often a one-to-one correspondence between a document’s children and its embedded
documents.

mainWin: The document’s main window. If this field is objNull when a document receives
msgApplnit, the document self sends msgAppProvideMainWin to create one.

floatingWins: An instance of clsList. It is the list of subordinate windows that are floating above a
document (e.g., option sheets). See msgAppAddFloatingWin and msgAppRemoveFloatingWin for

more info.
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childAppParentWin: The preferred parent window for embedded documents.

resList: An instance of clsResList. It is list of clsResFile objects. The default list consists of (1) a
document resource file, (2) an application resource file, (3) a preference resource file, and (4) the system
resource file. See resfile.h for more details.

resFile: The document’s resource file (the same one as in the resList).

flags:  Various flags for the document. See the discussion of APP_FLAGS given above.
typedef struct APP_METRICS {

UUID uuid; // App uuid.

OBJECT dir; // App directory.

OBJECT parent; // Parent app.

OBJECT children; // Child apps observe this object.
OBJECT mainWin; // App main window.

OBJECT floatingWins; // List of floating windows.
OBJECT childAppParentWin; // Root of child app window tree.
OBJECT resList; // Resource file list. ,
OBJECT resFile; // Document resource file.

U32 reserved[2]; // Reserved.

APP FLAGS flags; // Flags.

} APP_METRICS, *P_APP METRICS;

% Enabling and Disabling SAMs

In its handler for msgAppCreateMenuBar, clsApp creates several menus and menu items that are part of
PenPoint’s standard user interface. These menus and items are known collectively as PenPoint’s Standard
Application Menus," or "SAMs" for short. The SAMs are identified by tags in apptag.h and are

described in the PenPoint User Interface Design Reference.

In many cases, descendants of clsApp should be involved in deciding when the SAM menu items should
be enabled or disabled. Sometimes a descendant should completely remove an item from the SAM.

To enable and disable the SAM items, clsApp handles msgControlProvideEnable (see control.h for a
description this message). Specifically, clsApp:

¢ Always enables:

tagAppMenuPrintSetup
tagAppMenuAbout
tagAppMenuCheckpoint
tagAppMenuRevert
tagAppMenuSearch
tagAppMenuSpell

¢ Enables this if theUndoManager has transactions to undo (see undo.h):

tagAppMenuUndo

¢ Asks the appropriate mananger to enable or disable:
tagAppMenuPrint
tagAppMenuSend

¢ Always disables:

tagAppMenuSelectAll
any unrecognized tag

Here are some examples of how descendants might want to modify the SAMs or respond to
msgControlProvideEnable:

¢ Most applications should support all of the features in the SAMs. (That’s why they’re part of
PenPoint’s standard Ul.) But for a variety of reasons, some applications won’t support some
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standard PenPoint features. These applications should remove the menu item from the SAMs in
their handler for msgAppCreateMenuBar. (See msgAppCreateMenuBar below.) Menu items that
might not be supported include:

tagAppMenuPrintSetup

tagAppMenuSearch

tagAppMenuSpell

tagAppMenuUndo

tagAppMenuPrint
tagAppMenuSend

¢ Applications should handle msgControlProvideEnable and return false if there’s no data in the
application, true otherwise, for:

tagAppMenuSelectAll

Selection owners should respond to msgControlProvideEnable for tagAppMenuMove,
tagAppMenuCopy and tagAppMenuDelete. Here are some notes on the proper response.

¢ If there is no data selected, then all three items should be disabled.
¢ If the application data is read-only, Move and Delete should be disabled.

¢ In most other cases, the item should be enabled.

4 Messdges

Arguments

Comments

msgNew

Creates and initializes a new document.
Takes P_APP_NEW, returns STATUS. Category: class message.

typedef struct APP_NEW ONLY {

FS_LOCATOR locator; // Document’s location in the filesystem.
OBJECT winDev; // Window device.

BOOLEAN appMonitor; // True if app monitor instance.

Ule reservedl; // Reserved.

U32 reserved2[4]; // Reserved.

} APP NEW ONLY, *P APP NEW ONLY;
#define appNewFields \

objectNewFields \

APP_NEW_ONLY app;
typedef struct APP_NEW {

appNewFields

} APP_NEW, *P APP_NEW;
clsApp initializes the new document’s instance data to default values.

You should never send msgNew directly to clsApp or its descendants. Sending msgNew is not sufficient
to create a viable document. The document must have its own process and directory, which msgNew
does not create. To create a viable document, send msgAppMgtCreate (or msgAppMgrCopy) followed
by msgAppMgtActivate to the app’s application manager. (Remember that the application manager’s
uid is the well-known uid for the application class.)

Descendants: You should never handle msgNew directly. Instead, handle msglnit by initializing your
instance data. The ancestor must be called before your msglnit handler.
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msgNewDefaults

Initializes an APP_NEW structure to default values.
Takes P_APP_NEW, returns STATUS. Category: class message.

Message typedef struct APP NEW {
Arguments appNewFields
} APP_NEW, *P_APP_NEW;

Comments Zeroes out pArgs->app.

Descendants: You should handle msgNewDefaults by initializing your _NEW structure to default
values. The ancestor must be called before your handler.

msgFree

Destroys a document.
Takes nothing, returns STATUS.

Comments The document frees its instance data, its children, its main window, and any option sheets it has created.
Its final step is to kill its process, which means that flow of control never returns from this message

handler.

Descendants: You should handle msgFree by destroying all objects and resources you have created. The
ancestor must be called after your handler.

msgFreeOK

Checks to see if a document and its children are willing to be freed.
Takes nothing, returns STATUS.
Comments This message is self sent as a result of msgDestroy being sent to the document.

A document can be freed if it can be terminated (see above description of Document States). To
determine if it can be terminated, the document self sends msgAppI'erminateOK; if this message
returns stsOK, the document then sends msgFreeOK to each active child document (those on the
metrics.children list). If all of the children return stsOK, then the document can be terminated.

Descendants: You normally do not handle this message. Instead, handle msgAppI erminateOK.
Return Value stsOK  If the document can be terminated.

stsAppRefused If the document should not be terminated.

msgAppActivate

Activates a document and its children.

Takes nothing, returns STATUS.

#define msgAppActivate MakeMsg (clsApp, 1)

Comments This message prepares an application to receive such requests as becoming available to the user
(msgAppOpen) and searching for some data (msgAppSearch).

Descendants: You normally do not handle this message.
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msgApplnit

Creates a document’s default data file and main window.

Takes DIR_HANDLE, returns STATUS.

$define msgAppInit MakeMsg (clsApp, 2)

Comments This message is sent the first time a document is activated. It performs one-time initializations.
If the main window is objNull, the document creates the main window by self sending
msgAppProvideMainWin. If childAppParentWin is objNull, the document sets it to be the main
window. The document also sets the main window title by self sending msgAppGetName, followed by
msgAppSetName.
Descendants: You should handle this message by performing one-time initializations. This typically
means creating any stateful objects that will be filed. The ancestor should be called before your handler.
msgAppRestore
Restores a document from its saved instance data.
Takes nothing, returns STATUS.
#define msgAppRestore MakeMsg (clsApp, 3)

Comments The document opens its resource file (appDocStateFileName), reads its instance data, and closes the
file. When it receives msgRestore, the document reads its main window from the file.
Descendants: You normally do not handle this message. Instead, you should handle msgRestore (which
is sent as a result of this message).
msgAppRestoreFrom
Restores a document from a specified directory.
Takes DIR_HANDLE, returns STATUS.
#define msgAppRestoreFrom MakeMsg (clsApp, 4)

Comments This message is just like msgAppRestore, except the document opens the resource file
(appDocStateFileName) located in DIR_HANDLE.
Descendants: You normally do not handle this message. Instead, you should handle msgRestore (which
is sent as a result of this message).
msgAppSave
Saves a document to its working directory.
Takes nothing, returns STATUS.
#define msgAppSave MakeMsg(clsApP, 5)

Comments The document self sends msgAppSaveChildren to save its children. Next, the document opens its -

resource file (appDocStateFileName), writes its instance data, and closes the file. The document also
saves its link file. When it receives msgSave, the document writes its main window to the file.

Descendants: You normally do not handle this message. Instead, you should handle msgSave to save
your instance data.
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Comments

msgAppSavel'o

Saves a document to a specified directory.

Takes DIR_HANDLE, returns STATUS.

#define msgAppSaveTo MakeMsg (clsApp, 6)

This message is just like msgAppSave, except the document opens the resource file
(appDocStateFileName) located in DIR_HANDLE.

Descendants: You normally do not handle this message. Instead, you should handle msgSave to save
your instance data.

Conunants

msgAppSaveChildren

aves a document’s children.
S d t’s child

Takes nothing, returns STATUS.
#define msgAppSaveChildren MakeMsg (clsApp, 7)
The document self sends msgAppSaveChild to save each child document.

Descendants: You normally do not handle this message.

msgAppSaveChild

Saves the specified child document.

Takes APP, returns STATUS.

#define msgAppSaveChild MakeMsg (clsApp, 97)
Comments The document sends msgAppSave to APP.
Descendants: You normally do not handle this message.
msgAppOpen
Opens a document’s main window.
Takes P_APP_OPEN, returns STATUS.
#define msgAppOpen : MakeMsg (clsApp, 8)
Arguments typedef struct APP_OPEN { ‘
OBJECT parentWin; // Document’s parent window.
OBJECT childAppParentWin; // out: Parent window for child apps.
Ulé printing; // in: See printing flags.
} APP_OPEN, *P APP_OPEN;
Comments If the document’s main window has not been sized, the document sets it to the default size. It also

updates the ’parentWin’ and ’childAppParentWin’ fields in the application metrics. The document then
sets its state to appOpened and self sends msgAppOpenChildren to open its child documents.

This message is sent to the document when it is to be made available to the user for direct interaction.

Descendants: You should handle this message by creating any non-stateful objects that are necessary to
display the document’s UL You should also fill in *childAppParentWin’ - normally with the document’s
client window.
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You typically create the menu bar in response to this message. Self send msgAppCreateMenuBar to
create the menu bar, and then send msgFrameSetMetrics to your main window to insert the menu bar
in the window.

If you can’t open the document, you should return stsFailed. However, if you have already displayed an
error message to the user, then return stsAppOpenFailedSupressError.

The ancestor should be called after your handler.

msgAppClose

Closes a document’s main window.

Takes nothing, returns STATUS.

#define msgAppClose MakeMsg (clsApp, 9)

Comments The document extracts its main window from the window tree. It then sets the ’parentWin’ field in the
application metrics to objNull and sets its state to appActivated. To close its children, it self sends
msgAppCloseChildren. ,

Descendants: You should handle this message by destroying any objects that you created in
msgAppOpen. If you created the menu bar in your msgAppOpen handler, then you should send
msgFrameDestroyMenuBar to your main window. The ancestor should be called before your handler.
This message is not an indication to terminate the document; it may be followed by other requests for
services such as searching or re-opening.

msgAppSetMainWin

Specifies a document’s main window.

Takes WIN, returns STATUS.

t#define msgAppSetMainWin MakeMsg (clsApp, 10)

Comments The document updates its metrics.mainWin field to point to pArgs. It does not destroy the existing
mainWin.

Descendants: You normally do not handle this message.
msgAppSetChildAppParentWin

Specifies the window that is used as the parent window for child documents.
Takes WIN, returns STATUS.

$define msgAppSetChildAppParentWin MakeMsg (clsApp, 11)

Comments Descendants: You normally do not handle this message.
msgAppGetMetrics
Passes back a copy of the application metrics.

Takes P_APP_METRICS, returns STATUS.
#define msgAppGetMetrics MakeMsg (clsApp, 12)

Meassage typedef struct APP_METRICS {

Arguments UuUID uuid; // RApp uuid.

OBJECT dir; // Bpp directory.

OBJECT parent; // Parent app.
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OBJECT children; // Child apps observe this object.
OBJECT mainWin; // App main window.

OBJECT floatingWins; // List of floating windows.
OBJECT childAppParentWin; // Root of child app window tree.
OBJECT resList; // Resource file list.

OBJECT resFile; // Document resource file.

U32 reserved(2]; // Reserved.

APP FLAGS  flags; // Flags.

} APP_METRICS, *P_APP METRICS;

Comments Descendants: You normally do not handle this message.
msgAppDispatch
Starts message dispatching.

Takes nothing, returns STATUS.
#define msgAppDispatch MakeMsg (clsApp, 13)

Comments Descendants: You normally do not handle this message.
msgAppRename
Renames a document.

Takes P_STRING, returns STATUS.
#define msgAppRename MakeMsg (clsApp, 14)

Comments After msgAppRename is sent to the document, the Application Framework sends msgAppSetName to
change the document’s window title.

Descendants: You normally do not handle this message. Instead, you might want to handle
msgAppSetName.

msgAppSetName

Specifies a document’s displayed name (in its main window title).

Takes P_STRING, returns STATUS.

#define msgAppSetName MakeMsg (clsApp, 15)

Comments This message does not actually rename the document; it only sets the title of the document’s main
window. This message is sent to a document after it receives msgAppRename, which does rename the
document.

Descendants: You can handle this message by changing or adding to the string passed in. The ancestor
will take the new string and display it in the document’ title. The ancestor must be called after your
handler.
msgAppGetName
Passes back a document’s name.
Takes P_STRING, returns STATUS.
#define msgAppGetName MakeMsg (clsApp, 16)
Comments The document passes back its name (not its main window’s title). Note that P_STRING must be

nameBufLength long.

Descendants: You normally do not handle this message.
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Comments

Return Value

msgAppDelete

Deletes a document from the system.

Takes nothing, returns STATUS.
#define msgAppDelete MakeMsg (clsApp, 17)

The document deletes its appWin from its embeddor and sends msgAppMgrDelete to the document’s
class.

Descendants: You normally do not handle this message.

stsAppRefused If metrics.flags.deletable is false.

msgAppActivateChildren

Activates a document’s embedded documents.

Takes nothing, returns STATUS.

#define msgAppActivateChildren MakeMsqg (clsApp, 18)

Comments The document first activates the embedded documents that are stored in subdirectories of metrics.dir by
self sending msgAppActivateChild for each child. It then self sends
msgAppActivateCorkMarginChildren to activate the embedded documents that appear in the cork
margin.

Descendants: You normally do not handle this message.
msgAppActivateCorkMarginChildren

Activates embedded documents that are in a document’s cork margin.
Takes nothing, returns STATUS.

t#define msgAppActivateCorkMarginChildren MakeMsg (clsApp, 96)

Comments The document self sends msgAppActivateChild for each embedded document in the cork margin.
Descendants: You normally do not handle this message.
msgAppActivateChild
Instantiates and activates an embedded document.

Takes P_APP_ACTIVATE_CHILD, returns STATUS.
#define msgAppActivateChild MakeMsg (clsApp, 19)
Arguments typedef struct APP_ACTIVATE CHILD {
P_STRING pPath; // Path of child relative to self.
APP uid; // out: Child app uid.
} APP_ACTIVATE CHILD, *P_APP ACTIVATE CHILD,
Comments This message sends msgAppMgrActivate to activate the specified embedded document.

Return Value

Descendants: You normally do not handle this message.

stsAppRefused If the child appDir.attrs.flags.disabled is true (see appdir.h).

2 / APP FRAMEWORK



PENPOINT API REFERENCE
Part 2 / PenPoint Application Framework

Comments

msgAppAddFloatingWin

Adds a window to a document’s list of floating windows.

Takes WIN, returns STATUS.

#define msgAppAddFloatingWin MakeMsg (clsApp, 20)

Descendants: You normally do not handle this message.

Comments

msgAppRemoveFloatingWin

Removes a window from a document’ list of floating windows.
Takes WIN, returns STATUS.

#define msgAppRemoveFloatingWin MakeMsg (clsApp, 21)

Descendants: You normally do not handle this message.

Arguments

Comments

Return Value

msgAppFindFloatingWin

Finds the floating window on a document’s list of floating windows that matches the specified tag.
Takes P_APP_FIND_FLOATING_WIN, returns STATUS.

#define msgAppFindFloatingWin MakeMsg (clsApp, 22)

typedef struct APP_FIND_FLOATING_WIN {

TAG tag; // in: tag to find.

OBJECT win; // out: matching window, or objNull if not found.
} APP_FIND_FLOATING WIN, *P_APP FIND FLOATING WIN;

Descendants: You normally do not handle this message.
stsOK  If the floating window is found

stsNoMatch If the floating window cannot be found

msgAppGetRoot

Passes back a document’s root document (which is typically the Notebook).

Takes P_APP, returns STATUS.

#define msgAppGetRoot MakeMsg (clsApp, 23)
Comments Descendants: You normally do not handle this message.

msgAppSetParent

Specifies a document’s parent document.

Takes APP, returns STATUS.

#define msgAppSetParent MakeMsg (clsApp, 24)
Comments

Descendants: You normally do not handle this message.
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Comments

msgAppSetHotMode

Turns hot mode on or off for a document.
Takes BOOLEAN, returns STATUS.
#define msgAppSetHotMode MakeMsg (clsApp,

Descendants: You normally do not handle this message.

25)

Cammenis

msgAppSetReadOnly
Specifies a docuement’s read only flag.
Takes BOOLEAN, returns STATUS.
#define msgAppSetReadOnly MakeMsqg (c1sApp,

Descendants: You normally do not handle this message.

26)

Comments

msgAppSetDeletable
Specifies a document’s deletable flag.
Takes BOOLEAN, returns STATUS.

#define msgAppSetDeletable MakeMsg (clsApp,

‘Descendants: You normally do not handle this message.

27)

See Also

msgAppSetMovable

Specifies a document’s movable flag. Not implemented.
Takes BOOLEAN, returns STATUS.
#define msgAppSetMovable MakeMsg (c1sApp,

msgAppDirSetFlags

28)

See Also

msgAppSetCopyable

Specifies a document’s copyable flag. Not implemented.
Takes BOOLEAN, returns STATUS.
#define msgAppSetCopyable
msgAppDirSetFlags

MakeMsg (clsApp,

29)

Convnents

msgAppIerminate
Terminates a document.
Takes BOOLEAN, returns STATUS.

$define msgAppTerminate MakeMsg (c1sApp,

30)

If true is passed in, the document is given the chance to veto the termination. It does this by self sending

msgFreeOK to see if it is okay to free the document. If it is okay, the document saves itself by self
sending msgAppSave, and then frees itself by self sending msgDestroy.

If false is passed in, the document is not given the chance to veto. The document terminates itself and all

of its children unconditionally.
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Descendants: You normally do not handle this message. This message is a request, not a command, to
terminate. It may be sent ANY number of times while a document is active. If you need to free objects
when a document is terminated, you should handle msgFree. Furthermore, if you want to add
conditions under which a document should not be terminated, handle msgAppTerminateOK.

msgAppOpenChildren
Opens all of the documents on a document’s metrics.children list.

Takes BOOLEAN, returns STATUS.

#define msgAppOpenChildren MakeMsg (clsApp, 31)

Comments If false is passed in, the document opens its child documents on screen by self sending

msgAppOpenChild for each child.
If true is passed in, it opens its child documents.for printing as embedded documents.
Descendants: You normally do not handle this message. '
msgAppOpenChild
Opens a specific child of a document.
Takes APP_OPEN_CHILD, returns STATUS.
#define msgAppOpenChild MakeMsg (clsApp, 32)
Arguments typedef struct APP_OPEN CHILD {
OBJECT app; // Document to open.
Ulé printing; // See printing flags.
} APP_OPEN_CHILD, *P_APP_OPEN_CHILD;

Comments Opens the specified child document by creating a window for it and then sending it msgAppOpen.
Descendants: You normally do not handle this message.
msgAppCloseChildren
Closes a document’s children.

Takes nothing, returns STATUS.
#define msgAppCloseChildren MakeMsg(clsApp, 89)

Comments The document self sends msgAppCloseChild for each of its child documents.
Descendants: You normally do not handle this message.
msgAppCloseChild
Closes a specific child of a document.

Takes APP, returns STATUS.
#define msgAppCloseChild MakeMsg (clsApp, 90)
Comments The document closes the specified child document by sending it msgAppClose.

Descendants: You normally do not handle this message.



APP.H 93
Messages

msgAppGetEmbeddor

Passes back a document’s direct parent in the file system heirarchy.

Takes P_APP, returns STATUS.

t#define msgAppGetEmbeddor MakeMsg (clsApp, 33)
Comments The document finds its direct parent in the filesystem and passes back a pointer to it in P_APP. If the
parent is not active, P_APP is set to null.
Descendants: You normally do not handle this message.
msgApplerminateOK
Checks if a document is willing to terminate.
Takes nothing, returns STATUS.
#define msgAppTerminateOK MakeMsg (clsApp, 34)
Comments The document self sends this message as a result of msgAppTerminate(true). The document refuses if:

Return Value

(1) the document is opened, (2) the document is in hot mode, or (3) the document or any object in the
document owns the selection.

Descendants: You should handle this message if you have your own conditions under which to veto
document termination. Typically you call the ancestor first. If the ancestor returns stsAppRefused, then
you also return this value. However, if your ancestor returns stsOK, you check for your veto conditions

and return either stsOK or stsAppRefused.
stsOK  If the document can be terminated.

stsAppRefused If the document should not be terminated.

Arguments

Lommenis

msgAppGetEmbeddedWin
Finds the specified cIsEmbeddedWin object within a document.

Takes P_APP_GET_EMBEDDED_WIN, returns STATUS.
#define msgAppGetEmbeddedWin MakeMsg (clsApp, 35)

typedef struct APP_GET EMBEDDED WIN {
UUID uuid; // in: embedded win’s uuid.
OBJECT win; // out: embedded win. Set to objNull if no match.
} APP_GET EMBEDDED WIN, *P_APP GET_ EMBEDDED WIN;
The document recursively enumerates its children, searching for a cIsEmbeddedWin object with a

matching embeddedWinMetrics.uuid (see embedwin.h).

Descendants: You should handle this message only if you are managing embedded windows that are not
in the main window’s window tree. Typically you call the ancestor first. If the ancestor passes back a
non-null win, then you don’t need to do anything. However, if the ancestor passes back objNull for the
win, you should check for a clsEmbeddedWin with a matching uuid.

msgAppGetAppWin

Finds a clsAppWin object within a document.

Takes P_APP_GET_APP_WIN, returns STATUS.
#define msgAppGetAppWin MakeMsg (clsApp, 36)
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Arguments typedef struct APP_GET APP WIN {
UUID uuid; // in: app win’s uuid.
OBJECT win; // out: app win. Set to objNull if no match.
} APP _GET APP WIN, *P_APP GET APP WIN;
Comments The document recursively enumerates its children, searching for a clsAppWin object with a matching
appWinMetrics.appUUID (see appwin.h).
Descendants: You should handle this message only if you are managing embedded windows that are not
in the main window’s window tree. Typically you call the ancestor first. If the ancestor passes back a
non-null win, then you don’t need to do anything. However, if the ancestor passes back objNull for the
win, you should check for a clsAppWin with a matching uuid.
msgAppOwnsSelection
Tests if any object in a document owns the selection.
Takes P_APP_OWNS_SELECTION, returns STATUS.
#define msgAppOwnsSelection - MakeMsg (clsApp, 37)
Arguments typedef struct APP_OWNS SELECTION {
BOOLEAN checkChildren; // in: check child documents, too?
BOOLEAN ownSelection; // out: true if doc(s) own the selection.
} APP_OWNS_SELECTION, *P_APP OWNS SELECTION;
Comments The document sets ownSelection to true if the selection belongs to itself or one of its children (if
checkChildren is true).
Descendants: You normally do not handle this message.
msgAppOpenTo
Opens a document to a specific state.
Takes U32, returns STATUS.
#define msgAppOpenTo MakeMsg (clsApp, 38)
// States to pass to msgAppOpenTo
#define appOpenToNormal 0 // Open a doc in place.
#define appOpenToFloating 1 // Open a doc to floating.
tdefine appOpenToNextState 2 // Goto next state. Not Implemented.
Comments If appOpenToNormal is passed in, the document sends msgAppOpenChild to its parent to open itself.
If appOpenToFloating is passed in, the document self sends msgAppFloat to open itself.
Descendants: You normally do not handle this message.
msgAppCloseTo
Closes a document to a specific state.
Takes U32, returns STATUS.
#define msgAppCloseTo MakeMsg(clsApp, 39)
// States to pass to msgAppCloseTo
#define appCloseToNormal 0 // Close to icon.
#define appCloseToNextState 1 // Close to next state.
Comments Short description: you probably don’t need to worry about this message.

Long description: When the user taps on an embedded document icon, the document opens. If the user
then double taps on the embedded document’s title bar, the embedded document floats above its parent
(allowing the user to resize it, without changing the layout of the parent). When the user closes the
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floating document, it "closes” to its next state (i.e., open, but not floating). Closing it again closes the
embedded document down to its icon.

When the user closes an embedded document, the Application Framework sends the document
msgAppCloseTo, passing it appCloseél' oNextState. However, the Application Framework needs a
mechanism to close an embedded document all the way down to its icon (e.g., when the user closes the
parent document). In such cases, the Application Framework sends msgAppCloséT'o to the document,
passing appCloséI' oNormal.

Descendants: You normally do not handle this message.

Comments

msgAppHide

Hides an open document.
Takes nothing, returns STATUS.
#define msgAppHide MakeMsg (clsApp, 40)

This message is used to get a document and all its associated windows off the screen as quickly as
possible. It is usually followed (via ObjectPost) by msgAppClose, which is a heavier-weight message.

The document (1) sends msgWinExtract to all windows in metrics.floatingWins, (2) sends
msgWinExtract to metrics.mainWin, and (3) recursively sends msgAppHide to all documents on
metrics.children.

Descendants: You should handle this message if you have visible windows that are not children of the
main window or in the floating window list. The ancestor should be called after your handler.

Comments

msgAppSetFloatingRect

Specifies a document’s floating size and position.

Takes P_RECT32, returns STATUS. 4

#define msgAppSetFloatingRect MakeMsg (clsApp, 41)

Descendants: You normally do not handle this message.

Comments

msgAppSetOpenRect

Specifies a document’s open size and position.

Takes P_RECT32, returns STATUS.

#define msgAppSetOpenRect MakeMsg(clsApp, 42)

Descendants: You normally do not handle this message.

Arguments

msgAppGetOptionSheet

Passes back the requested option sheet of a document.

Takes P_APP_GET_OPTION_SHEET, returns STATUS.
#define msgAppGetOptionSheet MakeMsg (clsBApp, 91)

typedef struct APP_GET OPTION_SHEET {
TAG sheetTag; // in: tag of option sheet.
OBJECT sheet; // out: sheet uid.

} APP_GET_OPTION_SHEET, *P_APP_GET_OPTION_SHEET;
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If the requested option sheet has already been created, the document just passes back its uid.
Otherwise, it creates the sheet by self sending msgOptionCreateSheet. If the requested sheetTag is

not tagAppDocOptSheet, the document self sends msgOptionAddCards to let descendants add option
cards to the newly created sheet.

Descendants: You normally do not handle this message. If you want to add other cards to the
document’s option sheets, you can handle msgAppAddCards.

Comments

msgAppGetDocOptionSheetClient

Passes back the client for a document’s option sheets.
p

Takes P_OBJECT, returns STATUS.
#define msgAppGetDocOptionSheetClient  MakeMsg(clsApp, 93)

The document passes back its main window’s client window.

Descendants: You normally do not handle this message.

Comments

msgAppAddCards

Adds cards to the specified option sheet of a document.

Takes P_OPTION_TAG, returns STATUS.

#define msgAppAddCards MakeMsg (clsApp, 100) »

If the specified sheet is tagAppAboutOptSheet, the document adds the "About Document” and "About
Application" option cards to the sheet. If the sheet is tagAppDocOptSheet, the document adds the

"Controls," "Access" and "Comments” cards. If the sheet is tagAppPrintSetupOptSheet, the document
adds the "Print Layout" card.

Descendants: You tend not to handle this message. However, you can handle it if you want to add cards
to any of the document’s option sheets.

Arguments

Comments

msgAppShowOptionSheet

Shows or hides a document’s option sheet.

Takes P_APP_SHOW_OPTION_SHEET, returns STATUS.
#define msgAppShowOptionSheet MakeMsg (clsApp; 92)

typedef struct APP SHOW OPTION_SHEET {

TAG sheetTag; // In: Option sheet tag.

TAG cardTag; // In: Option card tag to initially show, or

// null to show the top card.

BOOLEAN show; // In: true = show, false = hide.

OBJECT sheet; // Out: option sheet.
} APP_SHOW OPTION SHEET, *P_APP SHOW OPTION SHEET;
The Application Framework sends this message to show (or hide) any of a document’s option sheets. It
is sent when, for example, the user picks any of the option cards from the SAMs or draws the check

gesture on a document’s title, over a selection, or over an embedded document icon.

If show is true, the document self sends msgAppGetOptionSheet to get the requested option sheet. To
display the sheet, the document sends msgOptionGetCards and msgOptionShowCardAndSheet to the
sheet.

If show is false, the document self sends msgAppFindFloatingWin and msgAppRemoveFloatingWin to
find and then hide the requested option sheet.

Descendants: You normally do not handle this message.
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msgAppApplyEmbeddeeProps

Applies Embedded Printing option card values to first level embeddees.

Takes OBJECT, returns STATUS.
#define msgAppApplyEmbeddeeProps MakeMsg (clsBApp, 98)

Comments Descendants: You normally do not handle this message.
msgAppGetBorderMetrics
Passes back a document’s border metrics.
Takes P_APP_BORDER_METRICS, returns STATUS.
#define msgAppGetBorderMetrics MakeMsg (clsApp, 94)
// Border styles
#define appBorderNone 0
#define appBorderSingle 1
#define appBorderDouble 2
#define appBorderDashed 3
Arguments typedef struct APP_BORDER METRICS {
Ul6 controls : 1; // Out: true/false.
Ulé titleLine : L // Out: true/false.
Ul6 menuLine : 1 // Out: true/false.
Ule corkMargin :1; // Out: true/false.
Ul6 scrollMargins : 1; // Out: true/false.
Ule borderstyle 1 4 // Out: Border style.
Ulé reserved 7
} APP_BORDER METRICS, *P_APP BORDER METRICS;
Comments Descendants: You normally do not handle t