




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































globalX 

Example 

globalX 
Syntax 

Examples 

14-10 

The segment parameter specifies the text that defines the segment portion of the pointer. 

The offset parameter specifies the text that defines the offset portion of the pointer. 

FarPtr destPtr,es,<wordptr 3[si]> 
cCall proc,<destPtr,ax> 

globalX name, [initiaIValue] [replication] 

This macro allocates public static-memory storage. 

The X parameter specifies the size of the storage to be allocated. It can be anyone of the 
following: 

Type 

B 

W 

D 

Q 

T 

CP 

DP 

Description 

Byte 

Word 

Double-word 

Quad-word 

Ten bytes 

Code pointer (one word for small and compact models) 

Data pointer (one word for small and medium models) 

The name parameter specifies the reference name of the allocated memory. 

The optional initialValue parameter specifies an initial value for the storage. The default is 
zero if no value is specified. 

The optional replication parameter specifies a count of the number of times the allocation 
is to be duplicated. This parameter generates the DUP assembler operator. 

globalW flag,l 
globalB string,0, 30 
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labelX 
Syntax 

Examples 

localX 
Syntax 

/abe/X 

labelX <namelist> 

This macro defines one or more names that will be the labels of public (global) variables 
or functions. 

The X parameter specifies the storage size or function type. It can be anyone of the follow­
ing: 

Type 

B 

W 

D 

Q 

T 

CP 

DP 

NP 

FP 

P 

Description 

Byte 

Word 

Double-word 

Quad-word 

Ten bytes 

Code pointer (one word for small and compact models) 

Data pointer (one word for small and medium models) 

Near function pointer 

Far function pointer 

Near for small and compact models; far for other models 

The namelist parameter specifies the list of the names of the external variables or func­
tions. 

labelB <DataBase> 
labelFP <SampleRead> 

localX <name list>, size 

This macro defines one or more frame variables for the function. To keep the words in the 
stack aligned, the macro ensures that the total space allocated is an even number of bytes. 



10 calX 

Comments 

Examples 

The X parameter specifies the storage size. It can be anyone of the following: 

Type 

B 

W 

D 

V 

Q 

T 

CP 

DP 

Description 

Byte (allocates a single byte of storage on the stack) 

Word (allocated on a word boundary) 

Double-word (allocated on a word boundary) 

Variable size (allocated on a word boundary) 

Quad-word (aligned on a word boundary) 

Ten-byte word (aligned on a word boundary) 

Code pointer (one word for small and compact models) 

Data pointer (one word for small and medium models) 

14-12 

The name list parameter specifies the list of the names of the frame variables for the func­
tion. 

The size parameter specifies the size of the variable. It is used with localV only. 

B-type variables are not necessarily aligned on word boundaries. 

The localD macro creates two additional symbols, OFF name and SEG name. 
OFF _name is the offset portion of the parameter; SEG _name is the segment portion. 

Only the name is required when referencing a variable. Write your code like this: 

mav al,varl 

Not like this: 

mav al ,byte ptr varl[bp] 

lacalB <Ll,L2,L3> 
lacalW L4 
lacalD <L5> 
lacalV L6,%Csize struc) 
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parrnX 
Syntax 

Comments 

Examples 

parmX 

parrnX <namelist> 

This macro defines one or more function parameters. The parameters provide access to the 
arguments passed to the function. Parameters must appear in the same order as the argu­
ments in the function call. 

The X parameter specifies the storage size. It can be anyone of the following: 

Type 

B 

W 

D 

Q 

T 

CP 

DP 

Description 

Byte (allocated on a word boundary on the stack) 

Word (allocated on a word boundary) 

Double-word (allocated on a word boundary) 

Quad-word (aligned on a word boundary) 

Ten-byte word (aligned on a word boundary) 

Code pointer (one word for small and compact models) 

Data pointer (one word for small and medium models) 

The name list parameter specifies the list of the parameter names. 

The parmD macro creates two additional symbols, OFF _name and SEG_name. 
OFF _name is the offset portion of the parameter; SEG _name is the segment portion. 

Only the parameter name is required when referring to the corresponding argument. Write 
your code like this: 

mov al,varl 

Not like this: 

mov al ,byte ptr varl[bp] 

parmW varl 
parmB <var2,var3,var4> 
pa rmD <va r5> 



Save 

Save 
Syntax 

Examples 

sBegin 
Syntax 

Examples 

14-14 

Save <regList> 

This macro directs the next cCalI macro to save the specified registers on the stack before 
calling a function, and to restore the registers after the function returns. The macro can be 
used to save registers that are destroyed by the called function. 

The Save macro applies to only one cCalI macro; each new cCalI must have a correspond­
ing Save macro. If two Save macros appear before a cCalI, only the second macro is recog­
nized. 

The regList parameter specifies a list of registers to be saved. 

Save 
Save 

<c1,bh,si> 
<ax> 

sBegin segName 

This macro opens up a segment. It is similar to the SEGMENT assembler directive. 

The segName parameter specifies the name of the segment to be opened. It can be one of 
the predefined segments, CODE or DATA, or the name of a user-defined segment. 

sBegin DATA 
sBegin CODE 

segNameOFFSET 
Syntax 

Example 

segNameOFFSET arg 

This macro generates an offset relative to the start of the group to which the user-defined 
segment segName belongs. It is similar to the OFFSET assembler operator, but automati­
cally provides the group name. For this reason, it should be used instead of OFFSET. 

The arg parameter specifies a label name or offset value. 

mv aX,initcodeOFFSET label 
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sEnd 
Syntax 

Examples 

staticX 
Syntax 

Examples 

sEnd 

sEnd [segName] 

This macro closes a segment. It is similar to the ENDS assembler directive. 

The optional segName parameter specifies a name used for readability. If it is given, it 
must be the same as the name given in the matching sBegin macro. 

sEnd 
sEnd DATA 

staticX name, [initiaIValue], [replication] 

This macro allocates private static-memory storage. 

The X parameter specifies the size of storage to be allocated. It can be anyone of the fol­
lowing: 

Type 

B 

W 

D 

Q 

T 

CP 

DP 

Description 

Byte 

Word 

Double-word 

Quad-word 

Ten bytes 

Code pointer (one word for small and compact models) 

Data pointer (one word for small and medium models) 

The name parameter specifies the reference name of the allocated memory. The optional in­
itialValue parameter specifies an initial value for the storage. If no value is specified, the 
default is zero. 

The optional replication parameter specifies a count of the number of times the allocation 
is to be duplicated. This parameter generates the DUP assembler operator. 

staticW flag,l 
staticB string, , 30 
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The Microsoft Windows Dynamic Data Exchange (DDE) protocol defines the 
method for communicating among applications. This communication takes place 
as applications send messages to each other to initiate conversations, to request 
and share data, and to terminate conversations. This chapter describes these mes­
sages and the rules associated with their use. It also briefly describes several clip­
board formats which a DDE application can register for use in a DDE 
conversation. 

Guide to Programming provides an overview of DDE programming, including 
such concepts as client, server, application, topic and item. It also introduces the 
modes of DDE communication, including permanent data links, one-time trans­
fers, and remote command execution, and it explains the flow of DDE messages. 

Conventions Used in This Chapter 
Message-specific argument names bear prefixes indicating their type, as follows: 

Prefix 

a 

cf 

f 

h 

w 

Description 

An atom of word length (16 bits); for example, aName. 

A registered clipboard format number (word length); for 
example, cfFormat. 

A flag bit; for example,jName. 

A handle (word length) to a global memory object; for 
example, hName. 

Any other word-length argument; for example, wName. 

15.1 Using the ODE Message Set 
Each DDE message has two parameters. The first parameter, wParam (word 
length), carries the handle of the sender's window; it is the same in all cases and 
so is not shown in Table 15.1. The second parameter, IParam (a long word, 32 
bits), is composed of a low-order word and a high-order word containing 
message-specific arguments, as follows: 
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Table 15.1 DDE Messages 

Message 

WM_DDE_ACK 

In reply to INITIATE 

In reply to EXECUTE 

All other messages 

WM_DDE_ADVISE 

WM_DDE_DATA 

WM_DDE_EXECUTE 

WM_DDE_INITIATE 

WM_DDE_POKE 

WM_DDE_REQUEST 

WM_DDE_TERMINATE 

WM_DDE_UNADVISE 

Arguments in lParam 
Low-order word High -order word 

aApplication aTopic 

wStatus hCommands 

wStatus altern 

hOptions altern 

hData altern 

(Reserved) hCommands 

aApplication aTopic 

hData altern 

cfFormat altern 

(Reserved) (Reserved) 

(Reserved) altern 

An application calls the SendMessage function to issue the WM_DDE_INIT­
lATE message or a WM_DDE_ACK message sent in response to 
WM_DDE_INITIA TE. All other messages are sent using the PostMessage 
function. The window handle of the receiving window appears as the first para­
meter of these calls. The second parameter contains the message to be sent, the 
third parameter identifies the sending window, and the fourth parameter contains 
the message-specific arguments. For example: 

PostMessage(hwndRecipient, WM_DDE_MESSAGE, hwndSender, 
MAKELONG(low_word, high_word)) 

The MAKELONG macro combines low_word and high_word into a long word. 

15.2 Synchronizing the DOE Conversation 
An application window that processes DDE requests from the window of a DDE 
partner must process them strictly in the order in which they are received from 
that partner. However, when handling messages from multiple DDE partners, the 
window does not have to follow this "first in, first out" rule. In other words, only 
the conversations themselves must be synchronous; the window can shift from 
one conversation to another asynchronously. 

For example, suppose the following messages are in a window's queue: 



Message from window X 
Message from window Y 
Message from window X 

Windows ODE Protocol Oefinition 15-3 

The window must process message 1 before message 3, but it need not process 
message 2 before message 3. If window Y is a lower-priority DDE-conversation 
partner than window X, the window can defer processing the messages from 
window Y until it has finished dealing with the messages sent by window X. The 
following shows acceptable processing orders for these messages and the relative 
priority implied by each order: 

Order Relative Priority 

2 3 Window X = window Y 

3 2 Window X > window Y 

2 3 Window X < window Y 

If an application is unable to process an incoming request because it is waiting 
for a DDE response, it must post a WM_DDE_ACK message with the ffiusy 
flag set to 1 to prevent deadlock. An application can also send a busy 
WM_DDE_ACK message if for any reason the application cannot process 
an incoming request within a reasonable amount of time. 

An application should be able to deal with the situation in which its DDE partner 
fails to respond with a message within a certain time-out interval. Since the 
length of this interval may vary depending on the nature of the application and 
the configuration of the user's system (including whether it is on a network), the 
application should provide a way for the user to specify the time-out interval. 

15.3 Using Atoms 
Certain arguments of DDE messages (altern, aTopic, and aApplication) are 
global atoms. Applications using these atoms must explicitly delete them to 
purge them from the atom list. Section 15.7, "DDE Message Directory," de­
scribes the rules for allocating and deleting atoms used by each message. 

In all cases, the sender of a message must delete any atom which the intended 
receiver will not receive due to an error condition, such as failure of the Post­
Message function. 
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15.4 Using Shared Memory Objects 
DDE uses shared memory objects for three purposes: 

• To carry a data item value to be exchanged. This is an item referenced by the 
hData argument in the WM_DDE_DATA and WM_DDE_POKE messages. 

• To carry options in a message. This is an item referenced by the hOptions ar­
gument in a WM_DDE_ADVISE message. 

• To carry an execution-command string. This is an item referenced by the 
hCommands argument in the WM_DDE_EXECUTE message and its corre­
sponding WM_DDE_ACK message. 

Applications that receive a DDE shared memory object must treat it as read only. 
It must not be used as a mutual read/write area for the free exchange of data. 

As with a DDE atom, a shared memory object should be freed properly to pro­
vide for effective memory management. Shared memory objects should be prop­
erly locked and unlocked. Section 15.7, "DDE Message Directory," describes the 
rules for allocating and deleting shared memory objects used by each message. 

In all cases, the sender of a message must delete any shared memory object 
which the intended receiver will not receive due to an error condition, such as 
failure of the PostMessage function. 

15.5 Using Clipboard Formats 
You can pass data by means of any of the standard clipboard formats or with a 
registered clipboard formats. See the description of the SetClipboardData func­
tion in Chapter 4, "Functions Directory," in Reference, Volume 1, for more infor­
mation on standard clipboards. See the description of the RegisterClipboard­
Format function for information on registering clipboard formats. 

A special, registered format named Link is used to identify an item in a DDE 
conversation. For more information, see Guide to Programming. 

15.6 Using the System Topic 
Applications are encouraged to support at all times a special topic with the name 
System. This topic provides a context for items of information that may be of 
general interest to another application. 

The following list contains suggested items for the System topic. This list is not 
exclusive. The data item values should be rendered in the CF _TEXT format. 
Individual elements of a System topic item value should be delimited by tab 
characters. 



Item 

SysItems 

Topics 

ReturnMessage 

Status 

Formats 

Windows DOE Protocol Definition 15-5 

Description 

A list of the System-topic items supported by the appli­
cation. 

A list of the topics supported by the application at the 
current time; this list can vary from moment to mo­
ment. 

Supporting detail for the most recently used 
WM_DDE_ACK message. This is useful when more 
than eight bits of application-specific return data are 
required. 

An indication of the current status of the application. 
When a server receives a WM_DDE_REQUEST 
message for this System-topic item, it should respond 
by posting a WM_DDE_DATA message with a string 
containing either "Busy" or "Ready," as appropriate. 

A list of clipboard format numbers that the application 
can render. 

15.7 ODE Message Directory 
This section describes the nine DDE messages. Included in each description is a 
list of the message-specific arguments and the rules for posting and receiving 
each message. The SDK contains the DDE.H header file which defines the DDE 
messages and data structures described in this section. 
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This message notifies an application of the receipt and processing of a WM_DDE_IN­
ITIATE, WM_DDE_EXECUTE, WM_DDE_DATA, WM_DDE_ADVISE, 
WM_DDE_UNADVISE, or WM_DDE_POKE message, and in some cases, of a 
WM_DDE_REQUEST message. 

Parameter 

wParam 

[Param 

Description 

Identifies the sending window. 

The meaning of the low-order and high-order words depends on 
the message to which the WM_DDE_ACK message is respond­
ing. 

When responding to WM_DDE_INITIATE: 

Argument 

aApplication 

aTopic 

Description 

Low-order word of [Paramo An atom that 
contains the name of the replying applica­
tion. 

High-order word of [Paramo An atom 
that contains the topic with which the re­
plying server window is associated. 

When responding to WM_DDE_EXECUTE: 

Argument 

wStatus 

hCommands 

Description 

Low-order word of [Paramo A series of 
flags that indicate the status of the re­
sponse. 

High-order word of [Paramo A handle 
that identifies the data item containing 
the command string. 
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Comments 

Posting 

Parameter Description 

When replying to all other messages: 

Argument 

wStatus 

a/tem 

Description 

Low-order word of lParam. A series of 
flags that indicate the status of the re­
sponse. 

High-order word of [Paramo An atom 
that specifies the data item for which the 
response is sent. 

The wStatus word consists of a DDEACK data structure that contains the following infor­
mation: 

Bit 

15 

14 

13-8 

7-0 

Name 

fAck 

fBusy 

bAppReturnCode 

Meaning 

1 = Request accepted. 

o = Request not accepted. 

1 = Busy. An application is expected to set 
fBusy if it is unable to respond to the request at 
the time it is received. The fBusy flag is defined 
only when fAck is zero. 

0= Not busy. 

Reserved for Microsoft use. 

Reserved for application-specific return codes. 

Except in response to the WM_DDE_INITIATE message, post the WM_DDE_ACK 
message by calling the PostMessage function, not SendMessage. When responding to 
WM_DDE_INITIATE, send the WM_DDE_ACK message with SendMessage. 

When acknowledging any message with an accompanying a/tem atom, the application that 
sends WM_DDE_ACK can reuse the a/tem atom that accompanied the original message, 
or it may delete it and create a new one. 

When acknowledging WM_DDE_EXECUTE, the application that sends WM_DDE_ACK 
should reuse the hCommands object that accompanied the original WM_DDE_EXECUTE 
message. 



Receiving 

Comments 

15-8 

If an application has initiated the termination of a conversation by sending 
WM_DDE_ TERMINATE and is awaiting confirmation, the waiting application should not 
acknowledge (positively or negatively) any subsequent message sent by the other applica­
tion. The waiting application should delete any atoms or shared memory objects received 
in these intervening messages. 

The application that receives WM_DDE_ACK should delete all atoms accompanying the 
message. 

If the application receives WM_DDE_ACK in response to a message with an accompany­
ing hData object, the application should delete the hData object. 

If the application receives a negative WM_DDE_ACK message sent in reply to a 
WM_DDE_ADVISE message, the application should delete the hOptions object sent with 
the original WM_DDE_ADVISE message. 

If the application receives a negative WM_DDE_ACK message sent in reply to a . 
WM_DDE_EXECUTE message, the application should delete the hCommands object sent 
with the original WM_DDE_EXECUTE message. 

This message, posted by a client application, requests the receiving (server) application to 
supply an update for a data item whenever it changes. 

Parameter 

wParam 

[Param 

Description 

Identifies the sending window. 

Identifies the requested data and specifies how the data is to be 
sent. 

Argument 

hOptions 

altem 

Description 

Low-order word of [Paramo A handle to 
a global memory object that specifies 
how the data is to be sent. 

High-order word of [Paramo An atom 
that specifies the data item being re­
quested. 

The global memory object identified by hOptions consists of a DDEADVISE data struc­
ture that contains the following: 



15-9 

Posting 

Receiving 

Word Name 

fAckReq 

ffieferUpd 

reserved 

2 cfFormat 

Content 

If bit 15 is 1, the receiving (server) application 
is requested to send its WM_DDE_DATA mes­
sages with the ACK-requested bit (fAckReq) 
set. This offers a flow-control technique 
whereby the client application can avoid over­
load froin incoming DATA messages. 

If bit 14 is 1, the server is requested to send its 
WM_DDE_DATA messages with a null hData 
handle. These messages are alarms telling the 
client that the source data has changed. Upon re­
ceiving one of these alarms, the client can 
choose to call for the latest version of the data 
by issuing a WM_DDE_REQUEST message, 
or it can choose to ignore the alarm altogether. 
This would typically be used when there is a 
substantial resource cost associated with render­
ing and/or assimilating the data. 

Bits 13-0 are reserved. 

The client's preferred type of data. Must be a 
standard or registered clipboard data format 
number. 

If an application supports more than one clipboard format for a single topic and item, it 
can post multiple WM_DDE_ADVISE messages for the topic and item, specifying a differ­
ent clipboard format with each message. 

Post the WM_DDE_ADVISE message by calling the PostMessage function, not Send­
Message. 

Allocate hOptions by calling the GlobalAlloc function with the GEMEM_DDE_SHARE 
option. 

Allocate altern by calling the GlobalAddAtom function. 

If the receiving (server) application responds with a negative WM_DDE_ACK message, 
the sending (client) application must delete the hOptions object. 

Post the WM_DDE_ACK message to respond positively or negatively. When posting 
WM_DDE_ACK, reuse the altern atom or delete it and create a new one. If the 
WM_DDE_ACK message is positive, delete the hOptions object; otherwise, do not delete 
the object. 
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This message, posted by a server application, sends a data item value to the receiving 
(client) application, or notifies the client of the availability of data. 

Parameter 

wParam 

[Param 

Description 

Identifies the sending window. 

Identifies the available data and specifies how it is sent. 

Argument 

hData 

altem 

Description 

Low-order word of [Paramo A handle 
that identifies the global memory object 
containing the data and additional infor­
mation. The handle should be set to 
NULL if the server is notifying the client 
that the data item value has changed 
during a "warm link." A warm link is es­
tablished by the client sending a 
WM_DDE_ADVISE message with the 
fDeferUpd bit set. 

High-order word of [Paramo An atom 
that identifies the data item for which 
data or notification is sent. 

The global memory object identified by hData consists of a DDEDATA data structure that 
contains the following: 

Word Name 

1 fAckReq 

reserved 

Content 

If bit 15 is 1, the receiving (client) application 
is expected to send a WM_DDE_ACK message 
after the WM_DDE_DATA message has been 
processed. If bit 15 is zero, the client applica­
tion should not send a WM_DDE_ACK 
message. 

Bit 14 is reserved. 
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Posting 

Receiving 

Word Name 

fRelease 

fRequested 

reserved 

2 ctFormat 

3-n Value[ ] 

Content 

If bit 13 is 1, the client application is expected 
to free the hData memory object after pro­
cessing it. If bit 13 is zero, the client application 
should not free the object. See the "Posting" 
and "Receiving" sections for exceptions. 

If bit 12 is 1, this data is offered in response to a 
WM_DDE_REQUEST message. If bit 12 is 
zero, this data is offered in response to a 
WM_DDE_ADVISE message. 

Bits 11-0 are reserved. 

This specifies the format in which the data are 
sent or offered to the client application. It must 
be a standard or registered clipboard data for­
mat. 

This is the data. It is in the format specified by 
ctFormat. 

Post the WM_DDE_DATA message by calling the PostMessage function, not SendMes­
sage. 

Allocate hData by calling the GlobalAlloc function with the GMEM_DDESHARE option. 

Allocate altern by calling the GlobalAddAtom function. 

If the receiving (client) application responds with a negative WM_DDE_ACK message, 
the sending (server) application must delete the hData object. 

If the sending (server) application sets the fRelease flag to zero, the sender is responsible 
for deleting hData upon receipt of either a positive or negative acknowledgement. 

Do not set both the fAckReq and fRelease flags to zero. If both flags are set to zero, it is 
difficult for the sending (server) application to determine when to delete hData. 

If fAckReq is 1, post the WM_DDE_ACK message to respond positively or negatively. 
When posting WM_DDE_ACK, reuse the altern atom or delete it and create a new one. 

If fAckReq is zero, delete the altern atom. 

If the sending (server) application specified hData as NULL, the receiving (client) applica­
tion can request the server to send the actual data by posting a WM_DDE_REQUEST 
message. 



Comments 

After processing the WM_DDE_DATA message in which hData is not NULL, delete 
hData unless either of the following conditions is true: 

• The fRelease flag is zero. 

15-12 

• The fRelease flag is 1, but the receiving (client) application responds with a negative 
WM_DDE_ACK message. 

This message, posted by a client application, sends a string to a server application to be 
processed as a series of commands. The server application is expected to post a 
WM_DDE_ACK message in response. 

Parameter Description 

wParam 

[Param 

Identifies the sending window. 

Specifies the commands to be executed. 

Argument 

reserved 

hCommands 

Description 

The low-order word of [Param is re­
served. 

High-order word of [Paramo A handle 
that identifies a global memory object 
containing the command(s) to be ex­
ecuted. 

The command string is null-terminated. The command string should adhere to the syntax 
shown below. Optional syntax elements are enclosed in double brackets ([ ]); single brack­
ets ([ ]) are a syntax element. 

[opcodestring] [ [opcodestring] ] •.. 

The opcodestring uses the following syntax: 

opcode[ (parameter [ ,parameter] ••• ) ] 

The opcode is any application-defined single token. It may not include spaces, commas, 
parentheses, or quotation marks. 

The parameter is any application-defined value. Multiple parameters are separated by com­
mas, and the entire parameter list is enclosed in parentheses. The parameter may not in­
clude commas or parentheses except inside a quoted string. If a bracket or parenthesis 
character is to appear in a quoted string, it must be doubled: ((. 
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Posting 

Receiving 

The following examples show valid command strings: 

[connect][download(queryl,results.txt)][disconnect] 
[query("sales per employee for each district")] 
[open("sample.xlm")][run("rlcl")] 

Post the WM_DDE_EXECUTE message by calling the PostMessage function, not Send­
Message. 

Allocate hCommands by calling the GlobalAlloc function with the 
GMEM_DDE_SHARE option. 

When processing WM_DDE_ACK sent in reply to WM_DDE_EXECUTE, the sender of 
the original WM_DDE_EXECUTE message must delete the hCommands object sent back 
in the WM_DDE_ACK message. 

Post the WM_DDE_ACK message to respond positively or negatively, reusing the hCom­
mands object. 

This message, sent by either a client or server application, initiates a conversation with 
applications responding to the specified application and topic names. 

Upon receiving this message, all applications with names that match the aApplication 
application and that support the aTopic topic are expected to acknowledge it (see the 
WM_DDE_ACK message). 

Parameter 

wParam 

[Param 

Description 

Identifies the sending window. 

Specifies the target application and the topic. 

Argument 

aApplication 

Description 

Low-order word of [Paramo An atom that 
specifies the name of the application 
with which a conversation is requested. 
The application name may not contain 
slashes or backslashes. These characters 
are reserved for future use in network im­
plementations. If the application name is 
NULL, a conversation with all applica­
tions is requested. 



Comments 

Sending 

Receiving 

Parameter Description 

Argument 

aTopic 

15-14 

Description 

High-order word of [Paramo An atom 
that specifies the topic for which a con­
versation is requested. If the topic is 
NULL, a conversation for all available 
topics is requested. 

If the aApplication argument is NULL, any application may respond. If the aTopic argu­
ment is NULL, any topic is valid. Upon receiving a WM_DDE_INITIATE request with a 
null topic, an application is expected to send a WM_DDE_ACK message for each of the 
topics it supports. 

Send the WM_DDE_INITIATE message by calling the SendMessage function, not the 
PostMessage function. Broadcast the message to all windows by setting the first para­
meter of SendMessage to -1, as shown: 

SendMessage(-l,WM_DDE_INITIATE,hwndClient,MAKELONG(aApp,aTopic)); 

If the application has already obtained the window handle of the desired server, it can send 
WM_DDE_INITIATE directly to the server window by passing the server's window 
handle as the first parameter of SendMessage . 

. Allocate aApplication and aTopic by calling GlobalAddAtom. 

When SendMessage returns, delete the aApplication and aTopic atoms. 

To complete the initiation of a conversation, respond with one or more WM_DDE_ACK 
messages, where each message is for a separate topic. When sending WM_DDE_ACK 
message, create new aApplication and aTopic atoms; do not reuse the atoms sent with the 
WM_DDE_INITIATE message. 

This message, posted by a client application, requests the receiving (server) application to 
accept an unsolicited data item value. 

The receiving application is expected to reply with a positive WM_DDE_ACK message if 
it accepts the data, or with a negative WM_DDE_ACK message if it does not. 
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Comments 

Posting 

Parameter 

wPm'am 

IParam 

Description 

Identifies the sending window. 

Identifies the data and specifies how it is sent. 

Argument 

hData 

altem 

Description 

Low-order word of [Paramo A handle 
that specifies the global memory object 
containing the data and other informa­
tion. 

High-order word of [Paramo An atom 
that identifies the data item offered to the 
server application. 

The global memory object identified by hData consists of a DDEPOKE data structure that 
contains the following: 

Word Name 

reserved 

fRelease 

reserved 

2 cfFormat 

3-n Value[ ] 

Content 

Bits 15-14 are reserved. 

If bit 13 is 1, the receiving (server) application 
is expected to free the memory object after pro­
cessing it. If bit 13 is zero, the receiving 
application should not free the object. See the 
following "Posting" and "Receiving" sections 
for exceptions. 

Bits 12-0 are reserved. 

This specifies the client's preferred type of data. 
It must be a standard or registered clipboard 
data format. 

This is the data. It is in the format specified by 
cfFormat. 

Post the WM_DDE_POKE message by calling the PostMessage function, not SendMes­
sage. 

Allocate hData by calling the GlobalAlloc function with the GMEM_DDESHARE option. 

Allocate altem by calling the GlobalAddAtom function. 
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If the receiving (server) application responds with a negative WM_DDE_ACK message, 
the sending (client) application must delete the hData object. 

If the sending (client) application sets the fRelease flag to zero, the sending application 
must delete hData upon receiving either a positive or negative WM_DDE_ACK message. 

Post the WM_DDE_ACK message to respond positively or negatively. When posting 
WM_DDE_ACK, reuse the altem atom or delete it and create a new one. 

After processing the WM_DDE_POKE message, delete hData unless either of the follow­
ing conditions is true: 

• The fRelease flag is zero. 

• The fRelease flag is 1, but the receiving (server) application responds with a negative 
WM_DDE_ACK message. 

WM DOE REQUEST - -

Posting 

This message, posted by a client application, requests the receiving (server) application to 
provide the value of a data item. 

Parameter 

wParam 

lParam 

Description 

Identifies the sending window. 

Specifies the requested data and the clipboard format number for 
the data 

Argument 

cfFormat 

altem 

Description 

Low-order word of [Paramo A standard 
or registered clipboard format number. 

High-order word of [Paramo An atom 
that specifies which data item is being re­
quested from the server. 

Post the WM_DDE_REQUEST message by calling the PostMessage function, not Send­
Message. 

Allocate altern by calling the GlobalAddAtom function. 
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Receiving 

Posting 

Receiving 

If the receiving (server) application can satisfy the request, it responds with a 
WM_DDE_DATA message containing the requested data. Otherwise, it responds with a 
negative WM_DDE_ACK message. 

When responding with either a WM_DDE_DATA or WM_DDE_ACK message, reuse the 
altern atom or delete it and create a new one. 

This message, posted by either a client or server application, terminates a conversation. 

Parameter 

wParam 

IParam 

Description 

Identifies the sending window. 

Is reserved. 

Post the WM_DDE_ TERMINATE message by calling the PostMessage function, not 
SendMessage. 

While waiting for confirmation of the termination, the sending application should not ac­
knowledge any other messages sent by the receiving application. If the sending application 
receives messages (other than WM_DDE_ TERMINATE) from the receiving application, it 
should delete any atoms or shared memory objects accompanying the messages. 

Respond by posting a WM_DDE_TERMINATE message. 

This message, sent by a client application, informs a server application that the specified 
item, or a particular clipboard format for the item, should no longer be updated. This termi­
nates the warm or hot link for the specified item. 

Parameter Description 

wParam Identifies the sending window. 

IParam Specifies the data-request item to be canceled. 



Posting 

Receiving 

Parameter Description 

Argument 

altern 

cfForrnat 

15-18 

Description 

High-order word of IPararn. An atom 
that specifies the data for which the up­
date request is being retracted. When 
altern is NULL, all active 
WM_DDE_ADVISE conversations as­
sociated with the client are to be 
terminated. 

Low-order word of IPararn. The clip­
board format of the item that specifies 
the clipboard format for which the up­
date request is being retracted. When 
cfForrnat is NULL, all active 
WM_DDE_ADVISE conversations for 
the item are to be terminated. 

Post the WM_DDE_UNADVISE message by calling the PostMessage function, not Send­
Message. 

Allocate altern by calling the GlobalAddAtom function. 

Post the WM_DDE_ACK message to respond positively or negatively. When posting 
WM_DDE_ACK, reuse the altern atom or delete it and create a new one. 
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Appendix A 
Virtual-Key Codes 

The following list shows the symbolic constant names, hexadecimal values, and 
descriptive information for Microsoft Windows virtual-key codes. The codes are 
listed in numeric order. 

Name 

VK_LBUTTON 

VK_RBUTTON 

VK_CANCEL 

VK_MBUTTON 

VK_CLEAR 

VK_RETURN 

VK_SHIFT 

VK_CONTROL 

VK_MENU 

VK_PAUSE 

VK_CAPITAL 

VK_SPACE 

VK_PRIOR 

VK_NEXT 

VK_END 

VK_HOME 

VK_LEFT 

VK_UP 

Value 

OIH 

02H 

03H 

04H 

05H-07H 

08H 

09H 

OAH-OBH 

OCH 

ODH 

lOH 

llH 

I2H 

13H 

I4H 

I5H-I9H 

IAH 

IBH 

ICH-IFH 

20H 

2IH 

22H 

23H 

24H 

25H 

26H 

Description 

Left mouse button 

Right mouse button 

Used for control-break processing 

Middle mouse button (3-button 
mouse) 

Undefined 

BACKSPACE key 

TAB key 

Undefined 

CLEAR key 

REf URN key 

SHIFrkey 

CONTROL key 

MENU key 

PAUSE key 

CAPITAL key 

Reserved for Kanji systems 

Undefined 

ESCAPE key 

Reserved for Kanji systems 

SPACEBAR 

PAGE UP key 

PAGE DOWN key 

END key 

HOME key 

LEFT ARROW key 

UPARROW key 
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Name Value Description 

VK_RIGHT 27H RIGHT ARROW key 

VK_DOWN 28H DOWN ARROW key 

VK_SELECT 29H sELEcrkey 

2AH OEM specific 

VK_EXECUTE 2BH EXECUTE key 

VK_SNAPSHOT 2CH PRINTSCREEN key for Windows 
version 3.0 and later 

VK_INSERT 2DH INSERT key 

VK_DELETE 2EH DELETE key 

VK_HELP 2FH HELP key 

VK_O 30H o key 

VK_l 3lH 1 key 

VK_2 32H 2 key 

VK_3 33H 3 key 

VK_4 34H 4 key 

VK_5 35H 5 key 

VK_6 36H 6 key 

VK_7 37H 7 key 

VK_8 38H 8 key 

VK_9 39H 9 key 

3AH-40H Undefined 

VK_A 4lH A key 

VK_B 42H B key 

VK_C 43H ckey 

VK_D 44H Dkey 

VK_E 45H Ekey 

VK_F 46H Fkey 

VK_G 47H Gkey 

VK_H 48H Hkey 

VK_I 49H I key 

VK_J 4AH J key 

VK_K 4BH Kkey 

VK_L 4CH Lkey 

VK_M 4DH Mkey 

VK_N 4EH Nkey 

VK_O 4FH o key 
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Name Value Description 

VK_P 50H p key 

VK_Q 5lH Qkey 

VK_R 52H R key 

VK_S 53H s key 

VK_T 54H Tkey 

VK_U 55H u key 

VK_V 56H v key 

VK_W 57H wkey 

VK_X 5SH x key 

VK_Y 59H y key 

VK_Z 5AH zkey 

5BH-5FH Undefined 

VK_NUMPADO 60H Numeric key pad 0 key 

VK_NUMPADl 6lH Numeric key pad I key 

VK_NUMPAD2 62H Numeric key pad 2 key 

VK_NUMPAD3 63H Numeric key pad 3 key 

VK_NUMPAD4 64H Numeric key pad 4 key 

VK_NUMPAD5 65H Numeric key pad 5 key 

VK_NUMPAD6 66H Numeric key pad 6 key 

VK_NUMPAD7 67H Numeric key pad 7 key 

VK_NUMPADS 6SH Numeric key pad 8 key 

VK_NUMPAD9 69H Numeric key pad 9 key 

VK_MULTIPLY 6AH Multiply key 

VK_ADD 6BH Add key 

VK_SEPARATER 6CH Separater key 

VK_SUBTRACT 6DH Subtract key 

VK_DECIMAL 6EH Decimal key 

VK_DIVIDE 6FH Divide key 

VK_Fl 70H FI key 

VK_F2 7lH F2 key 

VK_F3 72H F3 key 

VK_F4 73H F4 key 

VK_F5 74H F5 key 

VK_F6 75H F6 key 

VK_F7 76H F7 key 

VK_FS 77H F8 key 
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Name Value Description 

VK_F9 78H F9key 

VK_FlO 79H FlO key 

VK_Fll 7AH Fll key 

VK_F12 7BH F12 key 

VK_F13 7CH F13 key 

VK_F14 7DH F14 key 

VK_F15 7EH F15 key 

VK_F16 7FH F16 key 

80H-87H OEM specific 

88H-8FH Unassigned 

VK_NUMLOCK 90H NUM LOCK key 

VK_OEM_SCROLL 91H SCROLL LOCK key 

92H-B9H Unassigned 

VK_OEM_l BAH Keyboard-specific punctuation key 
(may not appear on every keyboard) 

VK_OEM_PLUS BBH Plus (+) key 

VK_OEM_COMMA BCH Comma (,) key 

VK_OEM_MINUS BDH Minus (-) key 

VK_OEM_PERIOD BEH Period (.) key 

VK_OEM_2 BFH Keyboard-specific punctuation key 
(may not appear on every keyboard) 

VK_OEM_3 COH Keyboard-specific punctuation key 
(may not appear on every keyboard) 

CIH-DAH Unassigned 

VK_OEM_4 DBH Keyboard-specific punctuation key 
(may not appear on every keyboard) 

VK_OEM_5 DCH Keyboard-specific punctuation key 
(may not appear on every keyboard) 

VK_OEM_6 DDH Keyboard-specific punctuation key 
(may not appear on every keyboard) 

VK_OEM_7 DEH Keyboard-specific punctuation key 
(may not appear on every keyboard) 

VK_OEM_8 DFH Keyboard-specific punctuation key 
(may not appear on every keyboard) 

EOH-EIH OEM specific 

VK_OEM_102 E2H <> or\! on enhanced, non-U.S. 
IBM®-compatible l02-key keyboard 

E3H-E4H OEM specific 
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Name Value Description 

E5H Unassigned 

E6H OEM specific 

E7H-E8H Unassigned 

E9H-F5H OEM specific 

F6H-FEH Unassigned 





AppendixB 
RC Diagnostic Messages 

This appendix contains descriptions of diagnostic messages produced by the 
Resource Compiler (RC). Many of these messages appear when the Resource 
Compiler is not able to compile your resources. The descriptions in this appendix 
can help you determine the problem. 

A (V) symbol at the beginning of a message description indicates that the 
message is displayed only ifRC is run with the -V (verbose) option. These 
messages are generally informational and do not necessarily indicate errors. 

See Chapter 8, "Rescource Script Statements," for information on the key words 
and fields specified in this appendix. 

The messages are listed in alphabetical order. 

Accelerator Type required (ASCII or VIRTKEY) 

The type field in the ACCELERATORS statement must contain either the 
ASCII or VIRTKEY value. 

BEGIN expected in Accelerator Table 

The BEGIN key word must immediately follow the ACCELERATORS 
key word. 

BEGIN expected in Dialog 

The BEGIN key word must immediately follow the DIALOG key word. 

BEGIN expected in menu 

The BEGIN key word must immediately follow the MENU key word. 

BEGIN expected in RCData 

The BEGIN key word must immediately follow the RCDAT A key word. 

BEGIN keyword expected in String or Error Table 

The BEGIN key word must immediately follow the STRINGT ABLE or 
ERRT ABLE key word. 

Cannot Reuse String Constants 

You are using the same value twice in a STRINGT ABLE or ERRT ABLE 
statement. Make sure you are not mixing overlapping decimal and hexadecimal 
values. 
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Control Character out of range [1\ A - 1\ Z] 

A control character in the ACCELERATORS statement is invalid. The 
character following the caret (A) must be between A and Z, inclusive. 

copy of templile-2 to exelile failed 

The temporary file was not able to create the new .EXE file. Make sure that the 
TEMP environment variable is pointing to a drive that is not write-protected. 

Copying segment id (size bytes) 

(V) RC is copying the specified segment to the .EXE file. 

Could not find RCPP.EXE 

RCPP.ERR must be in the current directory or a directory in the PATH eI?-viron­
ment. 

Could not open in-file-name 

RC could not open the specified file. Make sure the file exists and that you typed 
the filename correctly. 

Couldn't open resource-name 

RC could not open the specified file. Make sure the file exists and that you typed 
the filename correctly. 

Couldn't write executable 

The .EXE file could not be copied to the temporary file. Make sure that the 
TEMP environment variable is pointing to a drive that is not write-protected and 
that the .EXE file from the linker is correct. You can check the .EXE file with the 
EXEHDR program. 

Creating resource-name 

(V) RC is creating a new .RES file. 

Empty menus not allowed 

An END key word appears before any menu items are defined in the MENU 
statement. Empty menus are not permitted by the Resource Compiler. Make sure 
you do not have any open quotation marks within the MENU statement. 

END expected in Dialog 

The END key word must occur at the end of a DIALOG statement. Make sure 
there are no open quotes left from the preceding statement. 
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END expected in menu 

The END key word must come at the end of a MENU statement. Make sure you 
do not have any open quotation marks or a mismatched pair of BEGIN and END 
statements. 

Error: Bitmap file resourcelile is not in 3.00 format. 

Use SDKPaint to convert version 2.x resource files to the 3.0 format. 

Error Creating resource-name 

Could not create specified .RES file. Make sure it is not being created on a read­
only drive. Use the -V option to find out whether the file is being created. 

Error: 1/0 error reading file. 

Read failed. Since this is a generic routine, no specific filename is supplied. 

Error: I/O error seeking in file 

Seeking in file failed. 

Error: 1/0 error writing file. 

Write failed. Since this is a generic routine, no specific filename is supplied. 

Error: Old DIB in resource-name. Pass it through SDKP AINT. 

The resource file specified is not compatible with Windows 3.0. Make sure you 
have read and saved this file using the latest version of SDKPaint. 

Error: Out of memory. Try not using resources with string identifiers. 

There is not enough memory to allocate for a table of string names. You can 
view these names are when you use the -V option. Try to replace the string 
names with numbers. For example, you can change 

MYleON leON myicon.ico 

to 

1 leON myicon.ico 

or provide the following statement in your header file: 

#define MYleON 1 

Error: Resource file resouce-name is not in 3.00 format. 

Make sure your icons and cursors have been read and saved using the latest 
version of SDKPaint. 
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Errors in .EXE file 

LINK failed. See the CodeView and Utilities manual in the Microsoft C 5.1 
Optimizing Compiler documentation set for more information . 

. EXE file too large; relink with higher I ALIGN value 

The EXE file is too large. Relink the .EXE file with a larger IALIGN value. If 
the .EXE file is larger than 800K, you should use the IALIGN:32 value on your 
LINK line . 

. EXE not created by LINK 

You must create the .EXE file with a version of LINK that is from C version 5.1 
or later. 

Expected Comma in Accelerator Table 

RC requires a comma between the event and idvalue fields in the ACCEL­
ERATORS statement. 

Expected control class name 

The class field of a CONTROL statement in the DIALOG statement must be 
one of the following types: BUTTON, COMBOBOX, EDIT, LISTBOX, 
SCROLLBAR, STATIC, or user-defined. Make sure the class is spelled correctly. 

Expected font face name 

The typeface field of the FONT option in the DIALOG statement must be an 
ASCII character string enclosed in double quotation marks. This field specifies 
the name of a font. 

Expected ID value for Menuitem 

The MENU statement must contain a menuID field, which specifies the name or 
number that identifies the menu resource. 

Expected Menu String 

Each MENU ITEM and POPUP statement must contain a text field, which is a 
string enclosed in double quotation marks that specifies the name of the menu 
item or pop-up menu. A MENUITEM SEPARATOR statement requires no 
quoted string. 

Expected numeric command value 

RC was expecting a numeric idvalue field in the ACCELERATORS statement. 
Make sure you have used a#define constant to specify the value and that the con­
stant is spelled correctly. 
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Expected numeric constant in string table 

A numeric constant, defined in a #define statement, must immediately follow the 
BEGIN key word in a STRINGT ABLE or ERRT ABLE statement. 

Expected numeric point size 

The pointsize field of the FONT option in the DIALOG statement must be an in­
teger point size value. 

Expected Numerical Dialog constant 

A DIALOG statement requires integer values for the x, y, width, and height 
fields. Make sure these values are included after the DIALOG key word and that 
they are not negative. 

Expected String iri STRINGT ABLE/ERRT ABLE 

A string is expected after each stringid value in a STRINGT ABLE or 
ERRT ABLE statement. 

ExpeCted String or Constant Accelerator command 

RC was not able to determine what kind of key is being set up for the accel­
erator. The event field in the ACCELERATORS statement might be invalid. 

Expecting number for ID 

Expecting a number for the id field of a control statement in the DIALOG state­
ment. Make sure you have a number or #define statement for the control ID. 

Expecting quoted string in dialog class 

The class field of the CLASS option in the DIALOG statement must be an in­
teger or a string, enclosed in double quotation marks. 

Expecting quoted string in dialog title 

The caption text field of the CAPTION option in the DIALOG statement must 
be an ASCII character string enclosed in double quotation marks. 

File not found: fileame 

The file specified in the RC command line was not found. Check to see whether 
the file has been moved to another directory and whether the filename or 
pathname is typed correctly. 

Font Ilames must be ordinals 

The pointsize field in the FONT statement must be an integer, not a string. 
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Gangload area is [size] bytes at offset Ox[address] 

(V) This is the size (in bytes) of all the segments that have one of the following 
attributes: 

• PRELOAD 

• DISCARDABLE 

• Code segments that contain the entry point, WinMain 

• Data segments (which should not be discardable) 

The segments are placed in a continguous area in the .EXE file for fast loading. 
The offset value is from the the beginning of the file. To disable gangloading, use 
the -k option. 

Insufficient memory to spawn RCPP.EXE 

There wasn't enough memory to run the preprocessor (RCPP). You can try not 
running any memory-resident software that might be taking up too much 
memory. Use the CHKDSK program to verify the amount of memory you have. 

Invalid Accelerator 

An event field in the ACCELERATORS statement was not recognized or was 
more than two characters in length. 

Invalid Accelerator Type (ASCII or VIRTKEY) 

The type field in the ACCELERATORS statement must contain either the 
ASCII or VIRTKEY value. 

Invalid control character 

A control character in the ACCELERATORS statement is invalid. A valid con­
trol character consists of one letter (only) following a caret ("). 

Invalid Control type 

Each control statement in a DIALOG statement must be one of the following: 
CHECKBOX, COMBOBOX, CONTROL, CTEXT, DEFPUSHBUTTON, 
EDITTEXT, GROUPBOX, ICON, LISTBOX, LTEXT, PUSHBUTTON, 
RADIOBUTTON, RTEXT, SCROLLBAR. 

Make sure these control statements are spelled correctly. 

Invalid .EXE file 

The .EXE file is invalid. Make sure that the linker created it correctly and that 
the file exists. You can check the .EXE file with the EXEHDR program. 
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Invalid switch, option 

Invalid type 

You used an option that was not valid. Use RC -? for a list of the command-line 
options. 

The resource type was not among the types defined in the WINDOWS.H file. 

Invalid usage. Use rc -? for Help 

Make sure you have at least one filename to work with. Use RC -? for a list of 
the command-line options. 

No executable filename specified. 

The -FE option was used, but no .EXE filename specified. 

No resource binary filename specified. 

The -FO option was used, but no .RES filename specified. 

Not a Microsoft Windows format .EXE file 

Make sure that the linker created the .EXE file correctly and that the file exists. 
You can check the .EXE file with the EXEHDR program. 

Out of far heap memory 

There wasn't enough memory. Try not running any memory-resident software 
that might be taking up too much space. Use the CHKDSK program to find out 
how much memory you have. 

Out of memory, needed n bytes 

RC was not able to allocate the specified amount of memory. 

RC: Invalid swap area size: -S string 

Invalid swap area size. Check your syntax for the -S option on the RC command 
line. The following are acceptable command lines: 

RC S123 
RC S123K 
RC S123p 

RC: Invalid switch: option 

;where K is kilobytes 
;where p is paragraphs 

You used an option that was not valid. Use RC -? for a list of the command-line 
options. 

RC: RCPP preprocessor-command-string 

(V) RC is passing the specified string to the preprocessor. 
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RC: RCPP.ERR not found 

RCPP.ERR must be in the current directory or a directory in the PATH environ­
ment. 

RC terminated by user 

A CONTROL+C key combination was pressed, terminating RC. 

RC terminating after preprocessor errors 

See the Microsoft C 5.1 Optimizing Compiler documentation for information 
about preprocessor errors. 

RCPP.EXE command line greater than 128 bytes 

The command line was too long. 

RCPP.EXE is not a valid executable 

RCPP.EXE is not valid. The file might have been altered. Try copying the file 
from the SDK disks. 

Reading resource-name 

(V) RC is reading the .RES file. 

Resources will be aligned on number byte boun~aries 

(V) The alignment is determined by the ALIGN:nuniber option on the LINK 
line. 

Sorting preload segments and resources into gangload section 

(V) RC is sorting the preloaded segments so that they can be loaded quickly. 

Text string or ordinal expected in Control 

The text field of a CONTROL statement in the DIALOG statement must be 
either a text string or an ordinal reference to the type of control is expected. If 
using an ordinal, make sure that you have a #define statement for the control. 

The EXETYPE of this program is not Windows 

The EXETYPE WINDOWS statement did not appear in the .DEF file. Since the 
linker might make optimizations for OS/2 (the default EXETYPE) that are not 
appropriate for Windows, the EXETYPE WINDOWS statement must be 
specified. 

Unable to create destination 

RC was not able to create the destination file. Make sure there is enough disk 
space. 
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Unable to open exelile 

RC could not open this .EXE file. Make sure that the linker created it correctly 
and that the file exists. 

Unbalanced Parentheses 

Make sure you have closed every open parenthesis in the DIALOG statement. 

Unexpected value in RCData 

The raw-data values in the RCDAT A statement must be integers or strings, each 
separated by a comma. Make sure you did not leave out a comma or leave out a 
quotation mark around a string. 

Unknown DIB header format 

The bitmap header is not a BITMAPCOREHEADER or BITMAPINFO­
HEADER structure. 

Unknown error spawning RCPP.EXE 

For an unknown reason, RCPP was not started. Try copying the file from the 
SDK disks, and use the CHKDSK program to verify the amount of available 
memory. 

Unknown Menu SubType 

The item-definition field of the MENU statement can contain only MENUITEM 
and POPUP statements. 

Warning: ASCII character not equivalent to virtual key code 

There is an invalid virtual-key code in the ACCELERATORS statement. The 
ASCII value for some characters (such as *, ", &,) is not equivalent to the virtual­
key code for the corresponding key. (In the case of the asterisk (*), the virtual­
key code is equivalent to the ASCII value for 8, the numeric character on the 
same key. Therefore the statement 

VIRTKEY '* ' 

is invalid.) See Appendix A, "Virtual-Key Codes," and Appendix D, "Character 
Tables," for these values. 

Warning: Discardable segment id (hex-size bytes) is excessively large. 

The segment is greater than 27FFh in size. RC displays this warning because 
very large segments can adversely affect memory usage. Check your map file 
listing for the exact size of your segments. 
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Warning: SHIFT or CONTROL used without VIRTKEY 

The ALT, SHIFT, and CONTROL options apply only to virtual keys in the 
ACCELERATORS statement. Make sure you have used the VIRTKEY option 
with one of these other options. 

Writing resource resource-name or ordinal-id resource type (resource size) 

(V) RC is writing the resource name or ordinal ID, followed by a period and the 
resource type and size (in bytes). 

Warning: string segment number set to PRELOAD 

RC displays this warning when it copies a segment that must be preloaded but 
that is not marked PRELOAD in the linker .DEF file. 

All nondiscardable segments should be preloaded, including automatic data 
segments, fixed segments and the entry point of the code (WinMain). 

The attributes of your code segments are set by the .DEF file. Check your map 
file listing for more infonnation. 
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Windows Debugging Messages 

The debugging version of Microsoft Windows generates diagnostic messages 
whenever it encounters an error that would otherwise cause the system to fail. 
Each diagnostic message has a unique number or string that identifies the cause 
of the message and potential failure. This appendix lists most of the diagnostic 
message names, their corresponding hexadecimal value, explains the meaning of 
each message, and in some cases suggests possible solutions. 

The messages are divided into three sections that correspond to the three 
Windows modules: User, ODI, and Kernel. The messages in each section are pro­
duced by a function that is contained in the respective module. This division is 
necessary only because some messages in the User and ODI modules have the 
same error code. 

User Error Codes 

Code 

1 

2 

4 

5 

The error codes in this section are created by functions in the Windows User 
module. Some of these messages use the same codes as do ODI messages. Check 
the context of the error code to determine which module it is associated with. See 
the next section, "ODI Error Codes" for more information on differentiating 
these messages. 

Meaning 

Not enough memory was available for the requested allocation. Ask for a smaller 
amount of memory. Check HEAPW ALK to see how much memory is free. 
Make sure you are not creating fixed objects that are fragmenting memory. 

Not enough memory was available for the requested reallocation. Do not attempt 
to call the LocalRealloc function to increase the size of your segment beyond 
64K. Avoid creating fixed objects that fragment memory. Make sure that the 
object is not discardable. 

The memory block could not be locked. Make sure the return value from your 
allocation function is a valid handle. Check HEAPW ALK to see how much 
memory is free. Make sure you are not creating a fixed object that is fragmenting 
the memory. 

The memory block could not be unlocked. Make sure the block was locked to 
begin with. 
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6 

7 

8 

9 

A 

B 

C 

D 

E 

F 

16 

17 

An invalid handle was passed to a GDI function. This could occur for any GDI 
object. Check the value you obtain from the Create/Get GDI object to make sure 
it returned a valid value. 

The handle to the window you passed to the function was not valid. Use the 
IsWindow function to verify that the handle is valid and that the window has not 
been destroyed. 

The five preallocated display contexts (DCs) are in use. Make sure your 
application calls the ReleaseDC function to release a DC when the application is 
done with it. If ReleaseDC is not called, the DC will not be available to the 
system or any application. 

The DefWindowProc function was not found in your application. Place the 
DefWindowProc function in your application and make sure you are passing the 
correct parameters. 

Some other application may have left the clipboard open. Pause and check again 
in a few seconds. Make sure your application calls the CloseClipboard function 
as soon as possible. Do not leave the clipboard open. 

Your application attempted to destroy a window while it was still using a display 
context (DC). Make sure your application calls the ReleaseDC function to 
release a DC when the application is done with it. If ReleaseDC is not called, the 
DC will not be available to the system or any application. 

The keyboard driver did not initialize correctly. Rerun Setup. 

The mouse driver did not initialize correctly. Rerun Setup, or make sure that the 
mouse hardware did not get disconnected and that it is working outside of 
Windows. 

The display driver did not initialize correctly. Rerun Setup. 

An attempt was made to unlock the data segment but it wasn't locked. Make sure 
the data segment is locked before trying to unlock it. 

The counter for windows of a particular class exceeded the limit of 32,767. Each 
time a window of a particular class is created, Windows increments a class usage 
counter. Each time a window of that class is destroyed, the counter is 
decremented. This message occurs in a CreateWindow or CreateWindowEx 
function. 

The counter for windows of a particular class became a negative number. See the 
preceding message for details. This message occurs in a DestroyWindow 
function. 
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Windows Debugging Messages C-3 

The counter for windows of a particular class was not zero when the class was 
destroyed. When an application or library tenninates, Windows destroys all 
windows and classes created by that application or library. This error occurs if 
after the class is destroyed there still exists a window created by a different 
application or library that used the destroyed class. 

GOI Error Codes 

Code 

o 
1- A 

GDI errors occur when an invalid handle is passed to certain GDI functions. 
These errors can be identified by the existence of ValidateHandle in the back­
trace. ValidateHandle is an internal Windows function that ensures that a handle 
is valid. Make sure you check for this function in order to differentiate GDI er­
rors from User errors that have the same code number. (User messages are de­
scribed in the previous section.) 

Meaning 

A GDI function received a NULL object handle. 

A valid handle is referencing an object that is not a valid GDI object or is a GDI 
object of the wrong type. This error often occurs when an object is deleted and 
the handle is reused for some other purpose in another GDI operation. 

The value of the error code depends on the type of object expected by the GDI 
function that generated the error. Each GDI object has a type identifier. Each 
CDI function that accepts an object as a parameter detennines which object or 
objects are accep~able. To ensure that the handle it receives is valid, the GDI 
function calls ValidateHandle and passes it the handle and a range of acceptable 
type identifiers. If the handle references an object whose type identifier does not 
fall in the acceptable range, ValidateHandle generates an error code representing 
the lowest value of the range. 

For example, the SelectObject expects its first parameter to be a DC, a metafile 
DC, or and banding metafile DC. It passes this value, along with the range (7H to 
AH) to ValidateHandle. If the type identifier of the handle is not within that 
range, ValidateHandle produces an error code with the value 7H. 

The following list shows the type identifier of various objects: 

TypeID 

2 

3 

4 

Object 

Pen 

Brush 

Font 

Palette 
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B 

TypeID Object 

5 Bitmap 

6 Region 

7 Device context 

8 Disabled device context 

9 Metafile device context 

A Banding metafile device context 

A window being destroyed had not released a DC that was obtained using the 
GetDC function. 

Kernel Error Codes 

Code 

FF 

FF 

FF 

FF 

The diagnostic messages in this section are associated with functions contained 
in the Windows Kernel module. These messages are listed in numerical order. 
Some numbers represent multiple messages. The retail version of Windows 
displays both the code number and the message text. The debugging version of 
Windows displays only the code number. 

Message 

gnotify - can't discard segment 

This error is usually caused in real mode by a far call when the DS register is 
pointing to a fixed object. Windows will not be able to discard the code segment 
that made the call. 

This error can be produced by the following functions: GlobalReAlIoc, 
GlobalAlIoc (the wFlags parameter cannot contain GMEM_NOCOMPACT or 
GMEM_NODISCARD), GlobalCompact, GlobalDiscard, GlobalWire. 

Cannot GetProcAddress a task 

You cannot use the GetProcAddress call for a library or the calling task. 

MakeProcInstance only for current instance 

This message is displayed if you use MakeProcInstance to call the entry point 
of another task. 

MyOpenFile not reentrant 

Internal Windows error. 



FF 

FF 

FF 

FF 

FF 

FF 

FF 

FF 

FF 

FF 

FF 

Windows Oebugging Messages C-5 

gadd_free: Seg add not in range 

Unable to add segment to global free list. Your application has stepped over 
Windows'memory. 

FREE MEMORY OVERWRITE AT 

Memory listed as free does not contain CC in each byte as expected. Put a break 
point at the specified address to find the problem. 

free Jist: prev bad 

The free global memory list was corrupted by a wild write; the pointer from the 
previous entry in list does not point to the current entry. 

free list: next bad 

The free global memory list was corrupted by a wild write; the pointer in the next 
entry does not point back to current entry. 

free list: count bad - . 

The free global memory list was corrupted by a wild write; the final entry in the 
list does not match expected final entry. 

Heap frozen in INT 3F. 

Internal Windows error. 

LOCAL FREE MEMORY OVERWRITE AT 

The memory listed as free does not contain CC in each byte as expected. 

Automatic Data Segment ·Iarger than 64K. 

STACK + HEAP + STATICS combined are greater than 64K. Change the mod­
ule-definition (.DEF) file. 

PatchCodeHandle, CORE DUMP FOLLOWS: 

Internal Windows error. 

Iru: prey bad 

The free global memory list was corrupted by a wild write; the pointer from the 
previous entry in the list does not point to current entry. 

Iru: next bad 

The free global memory list was corrupted by a wild write; the pointer in the next 
entry does not point back to the current entry. 
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FF 

100 

100 

Iru: count bad 

The free global memory list was corrupted by a wild write; the final entry in the 
list does not match the expected final entry. 

LocalAlloc : Invalid local heap 

A wild write corrupted the local heap. 

lfreeadd : Invalid local heap 

Unable to add segment to the local free list. Your application has overwritten the 
local heap. 

100 function_name: Invalid local heap 

103 

140 

140 

140 

Lists the function at which the check is occurring (LocaIAlloc, LocalLock, etc.) 
and generally indicates an overwrite of the local heap list. 

Invalid local heap 

Either a wild write occurred or the Locallnit function was not performed cor­
rectly. Leave some memory for Windows when calling Locallnit. 

Local heap is busy 

Two edit controls in the same dialog with the same ID value. Make sure that you 
don't interchange decimal and hexadecimal numbers. 

EnterCrit: local heap is busy 

Internal Windows error. Attempting to reenter critical section of local memory 
manager. 

LeaveCrit: local heap is NOT busy 

Internal Windows error. Attempting to leave critical section of local memory 
manager when not already in critical section. 

143 Invalid local heap 

14B Invalid local heap 

ISB Invalid local heap 

180 LDREF: Invalid local handle 

A local handle (produced in calls to LocalReAlloc, LocalLock, etc.) is invalid. 

leO LocalLock: Object usage count overflow 

LMEM_MOVEABLE or LMEM_DISCARDABLE memory was locked more 
than the limit of 255 times. 
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IFO LocalFree: freeing locked object 

Local memory was not unlocked before LocalFree was called. 

IFO LocalUnlock: Object usage count underflow 

Local memory was unlocked more times than it was locked. 

200 gmove _stack usage error 

Internal Windows error using temporary stack. 

200 Leave eems stack error - -
Internal Windows error using temporary stack. 

200 function_name: Invalid global heap,offender yara _reader _header 

Lists the function at which check is occurring (&n = GlobalAlloc, GlobalLock, 
etc.) and generally indicates overwrite of local heap list. 

200 function_name: Invalid global heap,offender yara _reader _header 

240 

Lists the function where check failed and generally indicates overwrite of local 
heap list. 

If DX is nonzero, DX = offending arena header: 

Code 

201 

202 

204 

208 

280 

IfDX is 0: 

Code 

210 

220 

240 

Critical section problems 

Meaning 

Forward links invalid 

Backward links invalid 

ga_handle points to free handle 

Arena points to handle 

ga_sig is bad 

Meaning 

Allocated handles don't match used handles 

Total number of handles don't match up 

Total number of free handles does not match up 
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280 gdref: invalid handle 

Global handle (produced in calls to GlobalReAIIoc, GlobalLock, etc.) is invalid. 
Make sure you: 

iii Have a window procedure for the window. 

• Do a MakeProcInstance call for the window procedure. 

• Export your window procedure. 

2eo GlobalLock: Object usage count overflow 

GMEM_MOVEABLE or GMEM_DISCARDABLE memory was locked more 
than the limit of 255 times. 

2FO EMS _ GlobalFree: freeing locked object 

Memory was not unlocked before GlobalFree was called. 

2FO GlobalFree: freeing locked object 

Global memory was not unlocked before GlobalFree was called. 

2FO GlobalFree: freeing locked object 

Global memory was not unlocked before GlobalFree was called. 

2FO GlobalUnlock: Object usage count underflow 

Global memory was unlocked more times than it was locked. 

2FO GlobalUnWire: Object usage count underflow 

303 

303 

401 

401 

Global memory was unwired more times than it was wired. 

PatchStack - invalid BP chain 

Stack frame chain was invalid due to a wild write. 

SearchStack - invalid BP chain 

Stack frame chain was invalid due to a wild write. 

BOOT: unable to load application 

LoadModule failed for the shell application. 

BOOT: Unable to find file pathname 

File not found. 



401 

401 

403 

404 

405 

406 

407 

408 

409 

409 

409 

BOOT: Invalid .EXE file pathname 

.EXE file fonnat is invalid. 

BOOT: Unable to load pathname 

Windows Debugging Messages C-9 

LoadModule failed for a library loaded during boot time. Pass a far pointer to 
the name of the module that could not be loaded. 

Invalid ordinal reference 

You have linked to a function that does not have an entry point in the version of 
Windows you are running. Check your .DEF file to make sure you are using the 
correct ordinal reference. 

Call to undefined dynlink entry point at entry-point 

A bad import table or wild wr:ite occurred over segment relocation table. This 
message is displayed when your application calls the ordinal entry point for a 
driver that no longer contains that ordinal. 

Invalid start procedure 

Bad EXE header. 

Invalid module handle 

Could not obtain EXE header for the specified module handle. 

Invalid relocation record in es,bx 

A wild write destroyed a relocation record. 

Error saving forward reference 

Out of memory loading segment from hModule of segment location 

Insufficient memory was available for loading segments. 

1/0 error reading segment contents from hModule of segment location 

Unable to read segment due to file open, read, or seek error. 

Segment contents invalid 

Checksum value did not match segment contents when loading a segment. 
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409 

410 

411 

412 

4FF 

501 

502 

503 

504 

505 

Segment contents trashed 

A wild write has occurred on the specified segment. 

Error 409 occurs when a code segment was changed after it was loaded; this is 
usually the result of a wild write. 

Running in the protected-mode version of Windows will cause a general protec­
tion violation to occur on the code causing the violation. 

Check to make sure your buffers are large enough for the operation. Also, run 
Shaker to see if the problem occurs more frequently. 

Error reading relocation records from 

Int 21 function 3F was unable to read off the disk, or the information read is in­
compatible with the information requested. 

Insert disk for specified file 

Unable to load non-resident name table 

When attempting to load the nonresident name table, one of the following four 
possible errors occurred: 

• OpenFile failed. 

• Int 21 function 42 (seek) failed. 

• Int 21 function 3F (load seg) failed. 

• The table size is inconsistent with the contents. 

INT 3F handler unable to load segment 

LoadSegment failed. You will receive an "Out of memory loading segment" 
message before you receive this message. 

Missing resource table 

Bad resource type 

Bad resource name 

Bad resource file 

Unable to read resource from segment 

Int 21 function 3F was unable to read off disk or the information read is incom­
patible with.the information requested. 



505 

600 

700 

Error loading from resource file filename 

This error has one of these possible causes: 

Windows Debugging Messages C-11 

• The hReslnfo parameter of LoadResource is NULL. 

• A wild write has destroyed the module header. 

• A wild write has destroyed the EXE table. 

• The resource file does not contain the resource requested. 

Atom Manager errors 

A wild write has occurred. 

Input/Output package errors 





Appendix 0 
Character. Tables 

IBM PC Extended Character Set 
128 C 144 E: 160 a 
129 i.i 145 CI! 161 i 
130 e 146 d: 162 6 
131 a 147 a 163 U 
132 a 148 i:j 164 n 
133 

.... 
149 0 165 oN a 

134 a 150 fi 166 !! 

135 ~ 151 iJ 167 Q 

136 e 152 1i 168 b 
137 e 153 0 169 

138 e 154 U 170 .., 

139 :.: 155 ¢ 171 % 
140 1 156 f. 172 % 
141 i 157 ¥ 173 i 
142 ii • 158 I 174 « 

143 " 159 I 175 » 

176 I 192 I 
177 I 193 I 
178 I 194 I 
179 ~ 195 I 
180 • 196 I 
181 I 197 I 
182 I 198 I 
183 I 199 I 
184 I 200 I 
185 I 201 I 
186 I 202 I 
187 I 203 I 
188 I 204 I 
189 I 205 I 
190 I 206 I 
191 I 207 I 

I Indicates that this character is not supported by Windows. 

208 I 224 I 240 I 
209 I 225 Il 241 ± 
210 I 226 I 242 I 

211 I 227 , 243 I 

212 I 228 I 244 I 

213 I 229 I 245 I 
214 I 230 J1 246 I 

215 I 231 I 247 I 

216 I 232 I 248 0 

217 I 233 I 249 I 
218 I 234 I 250 I 
219 I 235 I 251 I 

220 I 236 I 252 I 
221 I 237 I 253 2 

222 I 238 I 254 .. 

223 I 239 I 255 I 
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ANSI Table 
o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 • 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 • 

28 • 

29 • 

30 • 

31 • 

32 

33 ! 
34 II 

35 D 
36 $ 
37 % 
38 & 

39 

40 ( 

41 ) 

42 * 
43 + 

44 

45 -

46 • 

47 I 
48 0 
49 1 
50 2 
51 3 

52 4 

53 5 
54 6 
55 7 
56 8 
57 9 
58 

59 

60 < 
61 

62 > 
63 ? 

64 @ 
65 A 
66 B 
67 C 

68 D 
69 E 
70 F 
71 G 
72 H 
73 I 
74 J 
75 K 

76 L 

77 M 
78 H 
79 0 
80 P 
81 Q 
82 R 
83 S 
84 T 
85 U 

86 U 

87 W 
88 X 

89 Y 
90 Z 
91 [ 

92 \ 

93 ] 

94 A 

95 

96 ... 

97 a 
98 b 

99 C 

100 d 

101 e 
102 f . 
103 g 
104 h 
105 i 
106 j 
107 k 
108 1 
109 III 

110 n 
111 0 

112 P 
113 q 
114 r 
115 5 
116 t 
117 U 

118 U 

119 W 
120 X 

121 Y 
122 Z 

123 { 

124 I 
125 } 

126 

127 • 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 • 

141 • 

142 • 

143 • 

144 • 

145 ' 

146 ' 

147 • 

148 • 

149 • 

150 • 

151 • 

152 • 

153 • 

154 • 

155 • 

156 • 

157 • 

158 • 

159 • 

• Indicates that this character is not supported by Windows. 

160 

161 i 
162 ¢ 

163 E 
164 1=1 

165 ¥ 
166 

167 § 
168 

169 © 

po ~ 

171 « 

172 -. 

173 -

174 @ 

175 

176 0 

177 ± 
178 2 

179 3 

180 ' 

181 J1 
182 ,-

183 

184 ~ 

185 1 

186 Q 

187 » 

188 % 
1~9 % 
190 %i 
191 b 

192 A 
193 A 
194 it 
195 A 
196 A 
197 A 
198 II 

199 C 
200 E 
201 E 
202 E 
203 E 
204 i 
205 i 
206 i 
207 I 
208 f) 

209 f.i 

210 0 
211 {j 

212 0 
213 ii 
214 i:j 
215 X 

216 It 

217 U 
218 U 
219 0 
220 U 
221 Y 
222 Il 
223 (} 

224 a 
225" a 
226 a 
227 a 
228 a 
229 a 
230 ce 
231 ~ 

232 e 
233 e 
234 e 
235 e 
236 i 
237 i 
238 i 
239 :.: 

240 6 

241 n 
242 0 
243 6 
244 8 
245 0' 
246 i:i 
247 

248 H 

249 U 
250 U 
251 il 
252 U 
253 Y 
254 Jl 
255 Y 



AppendixE 
Windows 32-Bit Memory Management OLL 

One of the significant features of the Intel 80386 and 80486 microprocessors is 
the availability of 32-bit registers for the manipulation of code and data. Applica­
tions written to use these registers can avoid the segmented memory model of ear­
lier CPUs and instead use a "flat" memory model in which memory is viewed as 
a single, contiguous block. 

Although Microsoft Windows version 3.0 continues to adhere to a segmented 
memory model, Windows does provide a set of functions that allow an applica­
tion to make use of the 32-bit capabilities of the 80386 and 80486 processors. 
These functions are available to an application through a dynamic-link library 
(DLL) named WINMEM32.DLL. This DLL is supplied as part of the SDK and is 
not part of the retail version of Windows. Consequently, if your application calls 
functions in WINMEM32.DLL, you must include WINMEM32.DLL with your 
application when you distribute it to your application's end users. 

This appendix introduces the functions contained in WINMEM32.DLL and ex­
plains how to use these functions in the context of a Windows application. It 
covers the following information: 

• A brief look at some of the differences between a segmented memory model 
and a flat memory model 

• Using WINMEM32.DLL to take advantage of the 32-bit capabilities of the 
80386 and 80486 processors 

• Programming considerations when using these capabilities in a Windows 
application 

• Common approaches for using 32-bit memory in a Windows application 

A directory of the functions supplied by WINMEM32.DLL follows this informa­
tion. The appendix concludes with several assembly-language code examples il­
lustrating how to use the DLL's functions. 

IMPORTANT This appendix assumes that you are thoroughly familiar with the archi­
tecture and code- and memory-management features of the 80386/80486 processors. This 
appendix does not attempt to explain these features, and assumes that you are familiar with 
the terminology and concepts associated with that architecture. 

Only experienced Windows-application developers with extensive experience writing as­
sembly-level code should attempt to use these functions in an application. 
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E. 1 Segmented and Flat Memory Models 
The 80x86 family of microprocessors implement a segmented memory model in 
which system memory is divided into 64K segments. In the native mode of these 
processors, the address of any byte consists of two 16-bit values: a segment 
address and an offset. In the protected mode of the 80286, 80386, and 80486 pro­
cessors, the segment address is replaced by a selector value which the processor 
uses to access the 64K segment. In both modes, memory objects larger than 64K 
will occupy all or part of several segments. An application cannot access these 
objects as though they consist of a single contiguous block simply by in­
crementing a pointer to the memory. Instead, the application can increment only 
the offset portion of the address, taking care not to exceed the 64K boundary of 
the segment. 

The 80386 processor introduced 32-bit registers that parallel the 16-bit registers 
of older members of the 80x86 family. These registers make it possible for the 
first time to access memory in segments larger than 64K. In fact, the maximum 
segment size is potentially so large (232 bytes) that a flat memory model utilizing 
a single segment is noW feasible. In this model, an application's code and/or data 
occupies a single segment. The application can manipulate the 32-bit offset por­
tion of the memory as though it were a simple pointer. The application can incre­
ment and decrement the pointer/offset throughout the address space without 
having to deal with multiple segment boundaries. 

To a certain extent, then, the flat memory model most closely resembles the tiny 
memory model in which both code and data occupy a single segment; except, of 
course, that the segment is much larger than the 64K limit imposed by the seg­
mented memory model. As in the tiny memory model, the beginning of the seg­
ment of the flat memory model can appear anywhere in memory. In other words, 
the segment-descriptor portion of the address can refer to virtually any location 
in memory. As the application moves through memory, the segment descriptor 
never changes. Only the offset is incremented and decremented to point to differ­
ent locations in memory. 

As this appendix will note, it is not possible to implement a Windows application 
using an exclusively flat memory model. Windows itself relies on the 16-bit seg­
mented memory model, and so any application that interacts with Windows must 
implement at least one 16-bit code segment. Despite this limitation, however, it 
is possible for a Windows application to reside largely in one or more 32-bit code 
segments and to use 32-bit data segments. The WINMEM32.DLL library makes 
this possible in a way that ensures the application will cooperate fully with 
Windows and similar platforms. 
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E.2 Using the WINMEM32.0LL Library 
Although you could directly implement flat memory model code in your 
Windows application, this implementation would necessarily be unique to your 
application. As a result, your application might not run with future versions of 
Windows or with other compatible platforms. 

WINMEM32.DLL supplies a standard method for implementing a flat memory 
model that is guaranteed to run with future versions of Windows and other com­
patible platforms. It gives your application access to services for allocating, real­
locating, and freeing 32-bit memory objects; for translating 32-bit pointers to 
16-bit pointers that can be used by Windows and DOS functions; and for aliasing 
a data segment to a code segment so you can execute code loaded into a 32-bit 
segment. 

Your application can load WINMEM32.DLL when Windows is running in real, 
standard, or 386 enhanced mode. However, since the 32-bit registers of the 
80386/80486 processor are available only when Windows is in 386 enhanced 
mode, WINMEM32.DLL is enabled only in that mode. If your application can 
run in real or standard mode, you must design your application so that it can 
access 16-bit memory instead of 32-bit memory in these modes. You can deter­
mine the mode in which Windows is running by calling the GetWinFlags 
function. 

WINMEM32.DLL contains eight functions that enable your application to access 
32-bit memory. The following list summarizes each of these functions: 

Function 

Giobal32Alloc 

Giobal32Realloc 

Giobal32Free 

Giobal16Pointer Alloc 

Giobal16PointerFree 

Giobal32CodeAlias 

Giobal32CodeAliasFree 

GetWinMem32Verwsion 

Description 

Allocates a block of 32-bit memory. 

Changes the size of a 32-bit memory object. 

Frees a 32-bit memory object. 

Converts a 32-bit pointer to a 16-bit pointer. 

Frees a pointer alias created by 
Giobal16Pointer Alloc. 

Creates a code alias for a 32-bit memory ob­
ject, allowing code in the the object to be 
executed. 

Frees a code alias created by 
G lobal32CodeAlias. 

Returns the version number of the 
WINMEM32.DLL API. 
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A directory listing of these functions appears later in this appendix. 

WINMEM32.DLL is a standard Windows DLL, and so your application loads it 
as it would any other DLL. In addition to the DLL, the SDK provides the 
C-Ianguage WINMEM32.H include file to declare the functions in your applica­
tion, and the import library WINMEM32.LIB to allow your application to import 
the functions of the DLL when you link your application. 

The calling convention of the WINMEM32.DLL functions is the same as for 
other Windows functions. The DLL entry points are external F AR PASCAL pro­
cedures. They preserve SS, BP, DS, SI, and DI, and they return values in AX or 
DX:AX. 

E .. 3 Considerations for Using 32-8it Memory 
As previously noted, Windows adheres to the segmented memory model. That is, 
all far pointers are in the form 16: 16 consisting of a 16-bit segment address (in 
real mode) or selector (in protected mode), combined with a 16-bit offset within 
the segment. An application using the 32-bit registers of the 80386/80486 proces­
sor cannot directly call the Windows functions because its far pointers are in the 
form 16:32 and Windows cannot deal with the extra 16 bits in the offset portion 
of the address. 

Because of this conflict, a Windows application cannot reside exclusively in a 32-
bit segment. It must contain at least one 16-bit "helper" code segment through 
which it interacts with Windows (including WINMEM32.DLL). In other words, 
all calls to Windows functions must be made in the helper code segment. The 
helper segment contains the code that converts the 16:32 pointers in the 32-bit 
segment to the 16:16 pointers used by Windows functions. This segment also per­
forms the same tasks for the application when the application is making calls to 
DOS, to other DLLs, and to any other code that exclusively uses 16: 16 pointers. 

An important limitation on this helper segment is that it must not be discardable. 
If the segment were discarded and a 32-bit segment were to attempt to access the 
segment, an indirect call into the Windows kernel module to reload the segment 
would result. Since the source of this indirect call would not be a 16-bit segment, 
the system might crash. 

Another important consideration is that your application must not assume any­
thing about the state of the 32-bit registers around 16: 16 API calls. For instance, 
the Windows API calls preserve SI and DI, but they presently do not preserve 
ESI and ED!. If the application wants to preserve 32-bit registers around 16: 16 
API calls, it must explicitly push and pop the register values around the calls. If 
the 32-bit code segment that calls a Windows function (via the helper segment) 
assumes that ESI and EDI will be preserved when the Windows function returns, 
the helper segment must explicitly save the registers before making the actual 
Windows function call. The helper segment must then restore the registers when 
the Windows function returns. 
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This rule also applies to return values when a 32-bit segment indirectly calls a 
Windows function and the caller expects a 32-bit return value. The helper 
segment must explicitly set the hign-order 16 bits of the return value when it 
moves it into the EAX register, as shown in the following examples: 

MOVEZX EAX,AX Unsigned return 

MOVESX EAX,AX Signed return 

All these considerations apply equally to calls to Windows DLLs, DOS, and 
other 16-bit APIs. 

£.3: 1 The Flat Model Under Windows 
In the Windows environment, system memory is a shared resource which 
Windows manages on behalf of all applications. For this reason, a true flat 
memory model is not possible in the Windows environment. When an applica­
tion allocates 32-bit memory in Windows, the memory that Windows gives the 
application can be located anywhere in physical memory. The memory to which 
the selector refers is specific to the application and does not include system-wide 
memory locations. In other words, the selector that the application receives does 
not refer to interrupt vector O. This means that offset 400h for the selector does 
not point to the DOS ROM BIOS data area, for example. 

£.3.2 The Application Stac/( 
Windows has problems operating in an environment of mixed segment types 
(both 16:16 and 16:32 segments). As a result, the stack selector size must match 
the corresponding code selector size. In other words, when the processor is ex­
ecuting code in a 16:32 (USE32) code segment, the selector in the SS register 
must also be 16:32. And when code in a 16: 16 (USE 16) segment is executing, 
the SS register must contain a 16: 16 selector. 

When the 80386/80486 processor is executing on a USE16 stack segment, it uses 
the low-order 16 bits of the ESP register as the SP register. Since only the lower 
16 bits are of use when the processor is executing on a USE 16 stack segment, it 
does not control how the upper 16 bits of the ESP register are set. As a result, the 
upper 16 bits are set at random. When an application switches to a USE32 stack 
segment, the ESP register will contain a corrupted pointer unless the high 16 bits 
of ESP are set properly. 

For example, a Windows application has a USE32 code segment and a USE16 
helper segment, but (improperly) only a USE32 stack. When the application calls 
from its USE32 code into the USE16 segment, it stays on its USE32 stack. The 
USE16 code segment calls a Windows function, which changes the selector in 
the SS register to a USE16 selector. Since the stack is now USEI6, the upper 16 
bits of the ESP register are set at random. The code that originally switched 
stacks then restores the original selector in SS and, not knowing that it referred to 
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a USE32 stack, restores the 16-bit SP register instead of the full 32 bits of the 
ESP register. As a result, the USE32 stack now has an invalid pointer in the ESP 
register. 

There are a number of ways to deal with this problem. First, an application can 
maintain two separate stacks, one USE16 and the other USE32. Maintaining sepa­
rate stacks requires you to include extra code -for example, you must copy para­
meters for stack-calling conventions such as C. Another solution would be to 
maintain one stack but two stack selectors, again one USE16 and the other 
USE32. Both selectors would point to the same USE32 memory. This would re­
quire the USE32 stack to be restricted to ESP values less than or equal to FFFFh. 

In either case, the USE16 code segment must switch to the USE32 stack immedi­
ately before calling into a USE32 code segment. When control returns from the 
USE32 code segment to the USE16 code segment, the USE16 segment must im­
mediately switch back to the USE16 stack before doing anything else. 

Since the problem with stack switching is the corruption of the high 16 bits of 
ESP, a Windows application with 16:32 code must make sure that it sets the high 
16 bits of ESP when it is switching onto the USE32 stack selector. It sets these 
bits by placing the selector into SS, as shown in the following example: 

MOV SS,word ptr [Use32StackSel] 
MOV ESP,dword ptr [Use32StackOffset] 

MOV SS,word ptr [Use32StackSel] 
MOVZX ESP,word ptr [Use32StackOffset] 

MOV SS,word ptr [Use32StackSel] 
MOVZX ESP,SP 

E.3.3 Interrupt-Time Code 
Because Windows is a 16-bit environment, Windows has problems dealing with 
a mixed code-type environment, a 32-bit code segment in a Windows application 
must not contain code that is executed at interrupt time. Also, it must not contain 
data that is accessed at interrupt time. Any code executed at interrupt time must 
be in a USE16 code segment running on a USE16 stack. Data used at interrupt 
time must be USE16 data. This rule also applies to processor exceptions (such as 
the coprocessor exception) since they are handled like interrupts. Note, however, 
that it is acceptable for a 32-bit code segment to access data in a USE16 data 
segment. 
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E.3.4 Programming Languages 
As should be obvious by now, the helper segment has to perform very low-level 
tasks to manage transitions between USE16 and USE32 stacks, and between 
USE16 and USE32 code. For this reason, it is difficult to use a high-level lan­
guage such as C to write the helper segment code. Even if you were to write the 
helper segment in C, you would have to add assembly-language support for the 
more difficult tasks. In most cases, then, it is easier and more efficient to write 
the entire helper segment in assembly language. 

E.4 Using 32-8it Memory in a Windows Application 
There are three common uses for 32-bit memory in a Windows application. In in­
creasing order of complexity, they are: 

• Using 32-bit data objects in 16-bit code 

• Using 32-bit code and data in a subroutine library 

• Using 32-bit code and data for the main program 

The following sections briefly describe each of these approaches. 

E.4.1 Using 32-Bit Data Objects 
The simplest use of 32-bit memory is to store data that is used exclusively by 
USE16 code segments. In this case, the application contains no USE32 code 
segments and so does not require a dedicated helper segment. Instead, any (or 
all) of its code segments performs the necessary tasks of allocating, reallocating, 
and freeing the 32-bit memory. If data from the 32-bit memory is to be passed to 
Windows functions or other 16-bit functions, the application's USE16 code seg­
ment also performs the aliasing of 32-bit pointers to 16-bit pointers using the 
Gioba116Pointer Alloc function. 
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£.4.2 Using 32-Bit Code and Data in a Subroutine Library 
Using 32-bit memory for code and data can simplify porting an application from 
a 32-bit platforms to the Windows environment when portions of the application 
can be isolated as a subroutine library. This subroutine library serves as a low­
level engine, but does not call Windows or DOS functions. 

As when the 32-bit memory is used exclusively for data storage, the USE16 code 
segment retains control of the program. Typically, the USE 16 segment allocates 
the 32-bit memory, creating one or more objects for code and data. In addition to 
the data-management tasks described in the previous section, the USE16 segment 
also loads the subroutine code into one of the 32-bit segments, fixes up the point­
ers in the code as required, and creates a code-segment alias to permit the code to 
be executed. The USE16 code segment is responsible for maintaining control of 
the program flow, calling into the USE32 code segment when it requires the low­
level services of the subroutine library. 

£.4.3 Using 32-Bit Code and Data for the Main Program 
The most complex use of 32-bit memory involves placing the primary control of 
the program in a 32-bit code segment. In this type of application, the USE16 seg­
ment is reduced exclusively to helper status. During initialization, the USE16 seg­
ment allocates the 32-bit memory for code and data, loads the code into the 
USE32 segment, creates a code-segment alias for the USE32 segment, and then 
calls the main entry point in the USE32 segment. 

From that point, the USE32 segment takes control of the program, calling into 
the USE16 helper segment only when the application needs to call Windows or 
DOS functions. The USE32 segment continues to control the flow of the pro­
gram until the application is ready to terminate. Only then does it return control 
to the USE16 segment so the USE16 segment can free the 32-bit memory and 
perform other garbage collection before the application quits. 



Windows 32-8it Memory Management OLL E-9 

E.5 Functions Directory 
This section describes the functions in WINMEM32.DLL. Most of these func­
tions return zero to indicate success or a nonzero error-code value to indicate 
failure. The following list describes these error codes. 

Value 

2 

3 

4 

5 

Meaning 

Invalid function. The current Windows mode does not support 
this function. Windows supports the 32-bit memory functions 
only in 386 enhanced mode. 

Invalid flags. The wFlags parameter contained invalid bit set­
tings. The wFlags parameter currently is not used and must be 
set to zero. 

Invalid parameter. One of the parameters was invalid. For ex­
ample, a size parameter was out of range. 

Selector not available. There is not enough room in the descrip­
tor table(s) to allocate the required selector(s). It may be 
necessary to advise the user to close other Windows applications. 

Insufficient memory. There is not enough memory to satisfy the 
requested allocation or reallocation. 
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GetWinMem32Version []]] 
Syntax 

Return Value 

WORD GetWinMem32Version( 

This function returns the API version implemented by the DLL. This is not the version 
number of the DLL itself. 

This function has no parameters. 

The return value specifies the version of the 32-bit memory API implemented by 
WINMEM32.DLL. The high-order 8 bits contain the major version number, and the 
low-order 8 bits contain the minor version number. The current API version number 
is 1.00 (1 OOh): the major version number is 1, and the minor version number is O. 

Giobal16PointerAlioc []]] 
Syntax 

Return Value 

WORD Globa116PointerAIloc(wSelector, dwOffset, IpBuffer, dwSize, wFlags) 

This function converts a 16:32 pointer into a 16:16 pointer alias that the application can 
pass to a Windows function or other 16: 16 functions. 

Parameter 

wSelector 

dwOffset 

IpBuffer 

dwSize 

wFlags 

Type/Description 

WORD Specifies the selector of the object for which an alias is to 
be created. This must be the selector returned by a previous call to 
Global32AIloc. 

DWORD Specifies the offset of the first byte for which an alias is 
to be created. The offset is from the first byte of the object specified 
by the wSelector parameter. Note that wSelector:dwOffset forms a 
16:32 address of the first byte of the region for which an alias is to be 
created. 

LPDWORD Points to a four-byte location in memory that re­
ceives the 16:16 pointer alias for the specified region. 

DWORD Specifies the addressable size in bytes of the region for 
which an alias is to be created. This value must be in the range 1 to 
10000h. 

WORD Is reserved and must be set to zero. 

The return value is zero if the function was successful. Otherwise, it is one of the error 
codes described at the beginning of this section. 
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Comments 

Global 16PointerFree 

When this function returns successfully, the location pointed to by the IpBuffer parameter 
contains a 16: 16 pointer to the first byte of the region. This is the same byte to which 
wSelector:dwO./fset points. . 

The returned selector is a read/write, expand up, small (B bit clear) data descriptor. The 
descriptor DPL and the setting of granularity (the G bit) are at the discretion of the system, 
and so the application should not assume their settings. The descriptor DPL and the selec­
tor RPL are appropriate for a Windows application. 

NOTE An application must not change the setting of any fields in the descriptor or the selector RPL. 
Doing so can result in a system crash and will prevent the application from running on compatible 
platforms. 

Because of tiling schemes implemented by some systems, the offset portion of the returned 
16: 16 pointer is not necessarily zero. 

An application should not assume the size limit of the returned selector. Instead, an applica­
tion should assume that at least dwSize bytes can be addressed starting at the 16: 16 pointer 
created by this function. 

Giobal16PointerFree IJI] 
Syntax 

Return Value 

Comments 

WORD Globa116PointerFree(wSelector, dwAlias, wFlags) 

This function frees the 16: 16 pointer alias previously created by a call to the 
Gioba116Pointer Alloc function. 

Parameter 

wSelector 

dwAlias 

wFlags 

Type/Description 

WORD Specifies the selector of the object for which the alias is to 
be freed. This must be the selector returned by a previous call to 
Global32AlIoc. 

DWORD Specifies the 16: 16 pointer alias to be freed. This must 
be the alias (including the original offset) returned by a previous call 
to Gioba116Pointer Alloc. 

WORD Is reserved and must be set to zero. 

The return value is zero if the function was successful. Otherwise, it is one of the error 
codes described at the beginning of this section. 

An application should free a 16: 16 pointer alias as soon as it is no longer needed. Freeing 
the alias releases space in the descriptor table, a limited system resource. 
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Giobal32Alloc [[[] 
Syntax 

Return Value 

Comments 

WORD GlobaI32AlIoc(dwSize, IpSe lector, dwMaxSize, wFlags) 

This function allocates a block of memory to be used as a USE32 code or data segment 
and retrieves the selector portion of the 16:32 address of the memory block. The first byte 
of the object is at offset 0 from this selector. 

Parameter 

dwSize 

IpSelector 

dwMaxSize 

wFlags 

Type/Description 

DWORD Specifies the initial size in bytes of the block to be allo­
cated. This value must be in the range of 1 to 4000000h (64 
megabytes). 

LPWORD Points to a two-byte location in memory that receives 
the selector portion of the 16:32 address of the allocated object. 

DWORD Specifies the maximum size in bytes that the object will 
reach when it is reallocated by the Global32Realloc function. This 
value must be in the range of 1 to 4000000h (64 megabytes). If the 
application will never reallocate this block of memory, the dwMax­
Size parameter should be set to the same value as the dwSize 
parameter. 

WORD Is reserved and must be set to zero. 

The return value is zero if the function was successful. Otherwise, it is one of the error 
codes described at the beginning of this section. 

If the Global32AlIoc function fails, the value to which IpSelector points is zero. If the 
function succeeds, IpSelector points to the selector of the object. The valid range of offsets 
for the object referenced by this selector is in the range of 0 to (but not including) dwSize. 

The returned selector is a read/write, expand-up, big (B bit set), data descriptor. The 
descriptor DPL and the setting of granularity (the G bit) are at the discretion of the system; 
the application should not assume these settings. Since the system sets the granularity, the 
actual size of the object (and the selector size limit) may be greater than the requested size 
by up to one byte less than 4K. The descriptor DPL and the selector RPL will be appro­
priate for a Windows application. 

NOTE An application must not change the setting of any fields in the descriptor or the selector RPL. 
Doing so can result in a system crash and will prevent the application from running on compatible 
platforms. 



E-13 Giobal32CodeAlias 

The allocated object is neither moveable nor discardable, but can be paged. Since page 
locking an object is useful only if the object contains code or data that is used at interrupt 
time, and since 32-bit memory cannot be used at interrupt time, an application should not 
page lock a 32-bit memory object. 

Giobal32CodeAlias []]] 

Syntax 

Return Value 

Comments 

WORD GlobaI32CodeAlias(wSelector, IpAlias, wFlags) 

This function creates a 16:32 (USE32) code alias selector for a 32-bit memory object pre­
viously created by the Giobal32Alloc function. This allows the application to execute 
code contained in the memory object. 

Parameter 

wSelector 

lpAlias 

wFlags 

Type/Description 

WORD Specifies the selector of the object for which an alias is to 
be created. This must be the selector returned by a previous call to 
Global32Alloc. 

LPWORD Points to a two-byte location in memory that receives 
the 16:32 code-segment alias selector for the specified object. 

WORD Is reserved and must be set to zero. 

The return value is zero if the function was successful. Otherwise, it is one of the error 
codes described at the beginning of this section. 

If the function fails, the value pointed to by the lpAlias parameter is zero. If the function is 
successful, lpAlias points to a USE32 code-segment alias for the object specified by the 
wSelector parameter. The first byte of the object is at offset 0 from the selector returned in 
lpAlias. Valid offsets are determined by the size of the object as set by the most recent call 
to the Giobal32Alloc or Giobal32Realloc function. 

The returned selector is a read/execute, nonconforming, USE32 (D bit set) code descriptor. 
The descriptor DPL and the setting of granularity (the G bit) are at the discretion of the sys­
tem, and so the application should not assume their settings. The granularity will be con­
sistent with the current data selector for the object. The descriptor DPL and the selector 
RPL are appropriate for a Windows application. 

NOTE An application must not change the setting of any fields in the descriptor or the selector RPL. 
Doing so can result in a system crash and will prevent the application from running on compatible 
platforms. 
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An application should not call this function more than once for an object. Depending on 
the system, the function might fail if an application calls it a second time for a given object 
without first calling the Giobal32CodeAliasFree function for the object. 

Giobal32CodeAliasFree [[QJ 
Syntax 

Return Value 

WORD GlobaI32CodeAliasFree(wSelector, wAlias, wFlags) 

This function frees the USE32 code selector alias previously created by a call to the 
Giobal32CodeAlias function. 

Parameter 

wSelector 

wAlias 

wFlags 

Type/Description 

WORD Specifies the selector of the object for which the alias is to 
be freed. This must be the selector returned by a previous call to 
Global32Alloc. 

WORD Specifies the USE32 code selector alias to be freed. This 
must be the alias returned by a previous call to Global32CodeAlias. 

WORD Is reserved and must be set to zero. 

The return value is zero if the function was successful. Otherwise, it is one of the error 
codes described at the beginning of this section. 

Giobal32Free [[QJ 
Syntax 

Return Value 

WORD GlobaI32Free(wSelector, wFlags) 

This function frees an object previously allocated by the Giobal32Alloc function. 

Parameter 

wSelector 

wFlags 

Type/Description 

WORD Specifies the selector of the object to be freed. This must 
be the selector returned by a previous call to Global32Alloc. 

WORD Is reserved and must be set to zero. 

The return value is zero if the function was successful. Otherwise, it is one of the error 
codes described at the beginning of this section. 
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Comments 

Giobal32Realioc 

This function frees the object itself, as well as all aliases created for the object by the 
32-bit memory API. 

NOTE Before terminating, an application must call this function to free each object allocated by 
G1obal32Alloc to ensure that all aliases created for the object are freed. 

Giobal32Realioc []]] 
Syntax 

Return Value 

Comments 

WORD GlobaI32Realloc(wSelector, dwNewSize, wFlags) 

This function changes the size of a 32-bit memory object previously allocated by the 
Giobal32Alloc function. 

Parameter 

wSelector 

dwNewSize 

wFlags 

Type/Description 

WORD Specifies the selector of the object to be changed. This 
must be the selector returned by a previous call to Global32Alloc. 

DWORD Specifies the new size in bytes of the object. This value 
must be greater than zero and less than or equal to the size specified 
by the dwMaxSize parameter of the Giobal32Alloc function call that 
created the object. 

WORD Is reserved and must be set to zero. 

The return value is zero if the function was successful. Otherwise, it is one of the error 
codes described at the beginning of this section. 

If this function fails, the previous state of the object is unchanged. If the function succeeds, 
it updates the state of the object and the state of all aliases to the object created by the 
32-bit memory API. For this reason, an application must call the Giobal32Realloc to 
change the size of the object. Using other Windows functions to manipulate the object will 
result in corrupted aliases. 

This function does not change the selector specified by the wSelector parameter. If this 
function succeeds, the new valid range of offsets for the selector is in the range of 0 to (but 
not including) dwNewSize. 

The system determines the appropriate granularity of the object. As a result, the actual size 
of the object (and the selector size limit) may be greater than the requested size by up to 
one byte less than 4K. 
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; __________ 0 __________________________________________________________________ _ 

SAMPLE code for WINMEM32 DLL 

e ____________________________________________________________________________ _ , 

.386p 

memS equ 

. xli st 

include cmacros.inc 

NOTE that we CANNOT use the normal CMACROS segment macros: 

CreateSeg 
sBegin 
sEnd 

because since we are .386p the default segment type is USE32. Our segments 
need to be USE16 so we have to declare our segements manually so that the 
USE16 segment attribute is included. 

include windows.inc 

.1 i st 

These equates would normally be in an app specific include file 

error_bad_file EQU 
error_wrong_mode EQU 

08001h 
08002h 

e _____________________________________________________________________________ _ , 

; External WINMEM32 Procedures 

externFP 
externFP 
externFP 
externFP 
externFP 
externFP 
externFP 
externFP 

GetWinMem32Version 
Globa132Alloc 
Globa132Realloc 
Globa132Free 
Global16PointerAlloc 
Global16PointerFree 
Globa132CodeAlias 
Globa132CodeAliasFree 

e ____________________________________________________________________________ _ , 

; External Windows Procedures 

externFP 
externFP 

OpenFile 
GetWinFlags 
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externFP 
externFP 
externFP 
externFP 

llseek 
1 read 
lclose 

OemToAnsi 

MANUAL VERSION OF: createSeg _HELPERCODE,hcode,word,public,CODE 

NOTE that this segment MUST NOT BE DISCARDABLE, it should be fixed. 
This is because the segment is called by USE32 code. 

HELPERCODE segment word publ i c 'CODE' use16 
HELPERCODE ends 

MANUAL VERSION of the automatic data segment declaration 

DATA segment word public 'DATA' use16 
DATA ends 

DATA segment use16 

global 0 AddrOEMToANSI,0 Address of OEMToANSI helper function 
global 0 AddrDOSGetFreeSpace,0 Address of DOS Get disk Free space 

helper function 
globalD U32RetVal,0 Return code from USE32 ca 11 

global 0 U16StackAlias,0 Ali as for the stack 

global 0 EntryStackSave,0 stack ptr save location 

This FWORD forms the entry point for the USE32 code 

U32EntryPt 
global 0 
globalW 

globalW 

DATA ends 

LABEL FWORD 
U32EntOff,00010000h 
U32CodeSe 1 ,0 

U32DataSel,0 

HELPERCODE segment use16 
assume cs:_HELPERCODE 

Entry assumed at offset 64K 
CODE alias for the BIG object 

DATA selector for the BIG object 

.***************************************************************************** , 

SetupCallUSE32 

SetupCallUSE32(fName) 

Setup and call into USE32 code 
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ASSUMPTI ONS: 

ENTRY: 

EXIT: 

USES: 

The USE32 Image is a 0 ORGed 32 bit code image with NO HEADER. 
The first 64k of the image (offsets 00000000-0000FFFFh) is reserved 

for the stack. We put the stack here so that the required stack 
switching (USE32(->USE16) is simply a matter of changing SS. 

The entry point of the USE32 code is assumed to be right after the 
stack at offset 00010000h in the image. We enter with OS, FS, GS 
and SS set to the FLAT data segment, and CS set to the flat code 
segment. It is the responsibility of the USE32 entry point to set 
ES AND PRESERVE IT FOR US. 

When this code wishes to call the two provided USE16 helper routines, 
it looks up the call addresses in the AddrOEMToANSI and 
AddrDOSGetFreeSpace variables in the _DATA segment. 
This "loader" code actually needs to pass the selector for the 
_DATA segment to the USE32 code so that it can access the data 
segment, or it needs to copy the call addresses into the USE32 
code/data segment. This detail of the implementation is NOT 
included in this code. 

FName - DWORD pointer to file name of USE32 image to load 

AX != 0 If an error occurs 
AX error code 

Else 
AX o and U32RetVal contains the return code from the 

USE32 code. 

C Standard 

;***************************************************************************** 
cProc StartupCallUSE32,(FAR,PUBLIC>,(si ,di> 

ParmD fName 

Local 0 fSize 
Local 0 U16RdAlias 
Local 0 FileOff 
LocalW fHand 
LocalV OpnBuf,(SIZE 

cBegin 
assume ds:_DATA 
assume es:nothing 
assume ss:_DATA 

OPENSTRUC> 

Size of file 
Alias for reading image 
Current file offset for read 
File handle 
Open file struct for openfile call 

First check if we are running in enhanced mode 

NOTE THAT SINCE WE DO NOT KNOW AS YET WHAT MODE WE ARE IN WE NEED 
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TO AVOID USING 386 SPECIFIC INSTRUCTIONS 

cCall GetWinFlags 

and 
cmp 
je 

ax,WF_PMODE + WF_ENHANCED 
ax,WF_PMODE + WF_ENHANCED 
short OKtoLoad MUST BE SHORT 

mov ax,error_wrong_mode 
jmp Donel 

We now know we are in the proper mode and that 386 instructions 
are now OK. 

OKtoLoad: 

Set up the addresses for the USE32 code to call the helper routines 

mov 
mov 
mov 
mov 
mov 

Open the 

1 ea 
regptr 
cCa 11 
cmp 
je 
mov 

ax,cs 
word ptr 
word ptr 
word ptr 
word ptr 

file 

bX,OpnBuf 

[AddrOEMToANSI+2],ax 
[AddrOEMToANSI],offset HELPERCODE:U320EMtoANSI 
[AddrDOSGetFreeSpace+2],ax 
[AddrDOSGetFreeSpace],offset _HELPERCODE:U32GetDskFree 

ssbx,ss,bx 
OpenFile,<fName,ssbx,OF_READ> 
ax,-l Did we find it? 
Donel Fl Err No, fi 1 e error 
fHand,ax Save file handle 

Get file size 

cCa 11 
s h 1 
mov 
inc 
jz 
dec 
mov 
cmp 
jbe 

_11see~,<fHand,0,0,2> 

edx,l6 
dx,ax 
edx 
DonelFl Err 
edx 
fSize,edx 
edx,10000h 
DonelF1Err 

seek failed, file error 

Image is at least 64k? 
No, size is too small, file error 

Move file pointer back to start of file for read 

cCall _11seek,<fHand,0,0,0> 

Allocate big USE32 object 

mov si ,dataOffset U32DataSel 
regptr Selpt,ds.si 
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cCall Globa132Alloc,<fS;ze,Selpt,fS;ze,0) 
or aX,ax Worked? 
jnz FcloseEr ; No, return WINMEM32 error code 

Allocate USE16 stack alias for first 64K of object 

mov si ,dataOffset U16StackAl i as 
regptr Alipt,ds,si 
mov ecx,00010000h ; 64K 
cCall Global16PointerAlloc,<[U32DataSel],0,0,Alipt,ecx,0) 
or ax, ax Worked? 
jnz AliasErrF3 ; No, return WINMEM32 error code 

Allocate USE32 code alias 

mov 
regptr 
cCall 
or 
jnz 

si ,dataOffset U32CodeSel 
Alipt,ds,si 
Globa132CodeAlias,<[U32DataSel],Alipt,0) 
aX,ax ; Worked? 
AliasErrF2 ; No, return WINMEM32 error code 

Now read in the image. We will do this in 32K hunks. 

ReadLp: 

Read32k: 

mov 

mov 
cmp 
jbe 
mov 

F;leOff,0 

ecx,00008000h 
ecx,fSize 
short Read32k 
ecx,fSize 

Starting at file offset 0 

32k 

Make a USE16 alias for this region of the object 

push 
1 ea 
regptr 
cCall 
pop 
or 
jnz 
push 
cCall 
push 
cCall 
pop 
pop 
inc 
jz 
dec 
cmp 
jne 
add 

ecx 
si ,U16RdAlias 
Alipt,ss,si 
Global16PointerAlloc,<[U32DataSel],FileOff,Alipt,ecx,0) 
ecx 
aX,ax 
short AliasErrFl 
ecx 
_lread,<fHand,U16RdAlias,cx) 
ax 
Global16PointerFree,<[U32DataSel],U16RdAlias,0) 
ax 
ecx 
ax 
short Fl RdErr 
ax 
ax,cx 
short Fl RdErr 
FileOff,ecx 
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sub fSize,ecx 
ja short ReadLp 

We are now ready to set up and call into the USE32 code 

Save the current stack so we can switch to the USE32 stack 

NOTE CAREFULLY THAT THIS MAKES THIS ROUTINE NON-REENTRANT 
SINCE IT SAVES THE CURRENT SS:SP IN A STATIC MEMORY LOCATION. 

mov 
mov 
mov 
push 
pop 

word ptr [EntryStackSave],sp 
word ptr [EntryStackSave+2],ss 
aX,[U32DataSel] 
ds 
es 

assume es: DATA 

Set up all the segs, and call into USE32 

NOTE that we just leave the file open across the call. 

mov dS,ax 
assume ds:nothing 

mov fS,ax 
mov gS,ax 
mov sS,ax 

assume ss:nothing 
mov esp,0000FFFCh 
call [U32EntryPt] 

Recover OS and stack. 

mov bX,es 
mov dS,bx 

assume ds: DATA 
mov sS,word ptr [EntryStackSave+2] 

assume ss:_DATA 
mov sp,word ptr [EntryStackSave] 

Set success return and clean up. 

mov [U32RetVal],eax 

F1RdErr: 

xor 
jmp 

mov 
AliasErrFl: 

ax, ax 
short AliasErrFl 

Free USE32 code alias 

push ax 

Return success 

Save error code 
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cCall 
pop 

AliasErrF2: 

Globa132CodeAliasFree,<[U32DataSel],[U32CodeSel],0> 
ax 

Free USE16 stack alias 

push 
cCall 
pop 

ax ; Save error code 
Global16PointerFree,<[U32DataSel],[U16StackAlias],0> 
ax 

AliasErrF3: 

Free the object 

push 
cCall 
pop 

ax ; Save error code 
Globa132Free,<[U32DataSel],0) 
ax 

FcloseEr: 

Close the file 

push 
cCall 
pop 
jmp 

DonelFl Err: 

ax 
_lclose,<fHand> 
ax 
short Donel 

mov ax,error_bad_file 
Donel: 
cEnd 

Save error code 

;***************************************************************************** 

U320EMtoANSI - Call OemToANSI from USE32 segment 

Assumes PASCAL calling convention 

ENTRY: 

EXIT : 

USES: 

U320EMtoANSI(lpOemStr,lpAnsiStr) 

NOTE that these pointer arguments are NOT really LPSTRs. They 
are near pointers into the USE32 data object (implied segment 
is U32DataSel) 

EAX is return code 

32 bit C Standard 

;***************************************************************************** 
PUBLIC U320EMtoANSI 
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U320EMtoANSI proc far 
assume ds:nothing 
assume es:nothing 
assume ss:nothing 

First switch to the USE16 stack 

mov cX,ds ; Save entry OS in cx till we get the stack switched 
mov aX,SEG _DATA 
mov dS,ax 

assume ds: DATA 
mov sS,word ptr [U16StackAlias+2] 
push ecx ; Entry OS, as DWORD to keep stack aligned 
push ebp 
mov bp,sp 

Frame now looks like this: 

dword ptr [bp + 20] --) First arg to OEMToANSI lpOemStr (actually a 32 
bit near pOinter) 

dword ptr [bp + 16] --) Second arg to OEMToANSI lpAnsiStr (actually a 32 
bit near pOinter) 

dword ptr [bp + 12] --) Return CS 
dword ptr [bp + 8] --) Retu rn EI P 
dword ptr [bp + 4] --) Entry OS pushed as DWORD 
dword ptr [bp + 0] --) Entry EBP 

lpOemStr equ dword ptr [bp+20] 
lpAnsiStr equ dword ptr [bp+16] 

sub sp,8 Need two LPSTRs for the aliases 

AlsOemStr equ dword ptr [bp-4] Alias for lpOemStr 
AlsAnsiStr equ dword pt r [bp-8] Alias for lpAnsiStr 

push esi 
push edi 
push ebx 
push es Preserve "flat" ES, FS, GS 
push fs 
push gs 

There is a ?, how BIG is lpOemStr? Need to know this to set the 
size of the alias(s). What we will do is "cheat". We will set 
the size to 64k (or size to end of USE32 object, whichever is 
smaller). NOTE that this assumes that the string is <= 64K which 
is a reasonable assumption since we can't alias something larger 
than that anyway. 

lsl eax,dword ptr [U32DataSel] ; Get limit of USE32 object 
inc eax ; Limit -) size 
mov edx,eax 
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sub eax,lpOemStr Number of bytes to end of USE32 object 
jc SkipCall Bad string ptr 
sub edx,lpAnsiStr Number of bytes to end of USE32 object 
jc short SkipCall Bad string ptr 
cmp eax,edx 
jbe short UseSrcLim 
mov eax,edx lpAnsiStr is closer to end of object 

UseSrcLim: 
mov ecx,00010000h 
cmp ecx,eax 
jbe short Use64k 
mov ecx,eax 

Use64k: 

Create Alias for lpOemStr 

push 
1 ea 
regptr 

ecx 
bx,AlsOemStr 
AlsPt,ss,bx 

64k 

Limited by size to end of object 

cCall Global16PointerAlloc,<[U32DataSel],lpOemStr,AlsPt,ecx,0> 

pop 
or 
jnz 

ecx 
aX,ax 
short SkipCall 

Create Alias for lpAnsiStr 

lea bX,AlsAnsiStr 

cCall Global16PointerAlloc,<[U32DataSel],lpAnsiStr,AlsPt,ecx,0> 

or ax,ax 
jnz short FreeOemAls 

Ca 11 OemToAns i 

cCall OemToAnsi ,<AlsOemStr,AlsAnsiStr> 

, Free the aliases 

push ax ; Save RET code 

cCall Global16PointerFree,<[U32DataSel],AlsAnsiStr,0> 

pop 
FreeOemAls: 

push 

ax 

ax 

Restore RET code 

Sa ve RET code 

cCall Global16PointerFree,<[U32DataSel],AlsOemStr,0> 

pop 
SkipCall: 

ax ; Restore RET code 



Windows 32-Bit Memory Management OLL E-25 

pop gs 
pop fs 
pop es 
pop ebx 
pop edi 
pop esi 
add sp,8 
pop ebp 
pop ecx ; Entry OS in CX 

Sign extend the return to make it 32 bit 

movsx eax,ax 

Switch back to the USE32 stack MAKING SURE TO SET HIGH 16 BITS OF ESP. 

mov sS,[U32DataSel] 
movzx esp,sp 
mov ds,cx 

assume ds:nothing 
db 66h USE32 override on far ret so it returns to EIP 
ret (2 * 4) 

U320EMtoANSI endp 

;***************************************************************************** 

U32GetDskFree - Issue DOS call to get disk free space 

Assumes PASCAL calling convention 

ENTRY: 

EXIT : 

USES: 

U32GetDskFree(drvnum) 

EAX = Disk free space in bytes 
EAX == 0FFFFFFFFh if error 

32 bit C Standard 

;***************************************************************************** 
PUBLIC U32GetDskFree 

U32GetDskFree proc far 
assume ds:nothing 
assume es:nothing 
assume ss:nothing 

First switch to the USE16 stack 
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mov cx,ds Save entry DS in cx till we get the stack switched 
mov ax,SEG _DATA 
mov ds,ax 

assume ds: DATA 
mov ss,word ptr [U16StackAlias+2] 

ArgDrv 

push ecx ; Entry DS, as DWORD to keep stack aligned 
push ebp 
mov bp,sp 

Frame now looks like this: 

dword ptr [bp + 16] --) Drive # argument (0 default, A 1 ... ) 
dword ptr [bp + 12] --) Return CS 
dword ptr [bp + 8] --) Return EIP 
dword ptr [bp + 4] --) Entry DS pushed as DWORD 
dword ptr [bp + 0] --) Ent ry EBP 

equ dword ptr [bp+16] 

push 
push 
push 
push 
push 
push 

mov 
mov 
int 

movsx 
cmp 
je 
movzx 
movzx 
movzx 
mul 

mul 

esi 
edi 
ebx 
es 
fs 
gs 

edx,ArgDrv 
ah,36h 
21h 

eax,ax 
ax,0FFFFh 
short BadDrv 
eax,ax 
ebx,bx 
ecx,cx 
ecx 

ebx 

Preserve "flat" ES, FS, GS 

Drive # to DL 

Make DOS call 

Sign extend AX for error 
Error? 
Yes, return 0FFFFFFFFh 
Convert sectors/cluster to 32 bit 
Convert Available clusters to 32 bit 
Convert bytes/sector to 32 bit 
EAX sectors/cluster * bytes/sector 

bytes/cluster 
EAX bytes/cluster * Available clusters 

free bytes 
BadDrv: 

pop 
fJVfJ 

pop 
pop 
pop 
pop 
pop 
pop 

gs 
fs 
es 
ebx 
edi 
esi 
ebp 
ecx ; Entry DS in CX 

Switch back to the USE32 stack MAKING SURE TO SET HIGH 16 BITS OF ESP. 

mov sS,[U32DataSel] 
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movzx esp,sp 
mov ds,cx 

assume ds:nothing 
db 66h USE32 override on far ret so it returns to Erp 
ret (1 * 4) 

U32GetDskFree endp 

HELPERCODE ends 

end 
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Special Characters 
\a. See Escape character 
__ Acrtused symbol, (vol. 2) 13-5 
& (ampersand) 

use in dialog control statement, (vol. 2) 8-21 to 8-25, 
8-27 to 8-29 

use in MENUITEM statement, (vol. 2) 8-10 
BACKSPACE key, (vol. 2) 8-36 
Bold text, as document convention, (vol. 1) xxiv 
A (caret), (vol. 2) 8-7, 8-8 
?CHKSTK, Cmacro, (vol. 2) 13-6 
CONTROL key, (vol. 2) 8-8 
{ } (curly braces), as document convention, (vol. 1) xxv 
#define directive, resource compiler, (vol. 2) 8-48 
[[] (double brackets), as document convention, (vol. 1) 
xxv 
... (ellipses), as document convention, (vol. 1) xxiv 
#endif directive, resource compiler, (vol. 2) 8-51 
#if directive, resource compiler, (vol. 2) 8-49 to 8-50 
#ifdef directive, resource compiler, (vol. 2) 8-48 
#ifndef directive, resource compiler, (vol. 2) 8-49 
#inc1ude directive, resource compiler, (vol. 2) 8-47 
Italic text, as document convention, (vol. 1) xxiv 
_1close function, (vol. 1) 3-14, 4-271 
_1creat function, (vol. 1) 3-14, 4-271 
_llseek function, (vol. 1) 3-14,4-274 
_lopen function, (vol. 1) 3-14,4-294 to 4-295 
_lread function, (vol. 1) 3-14,4-297 
_lwrite function, (vol. 1) 3-14,4-300 to 4-301 
Monospaced type, as document convention, (vol. 1) 
xxiv, (vol. 2) ix 
( ) (parentheses), as document convention, (vol. 1) xxiv 
?PLM option 

calling convention, defined, (vol. 2) 13-8 
Cmacro, (vol. 2) 13-3 to 13-4 

" "(quotation marks), as document convention, (vol. 1) 
xxv 
SHIFT key, (vol. 2) 8-8 
\to See Escape character 
TAB key, (vol. 2) 8-17 
#undef directive, resource compiler, (vol. 2) 8-48 
I (vertical bar), as document convention, (vol. 1) xxvx 
?WIN option, Cmacro, (vol. 2) 13-4 
32-bit memory management, (vol. 2) E-l to E-8 

A 
ABORTDOC printer escape, (vol. 2) 12-2 
Absolute symbol, Cmacro, (vol. 2) 13-5 

Accelerators 
See also ACCELERATORS resource statement 
loading or translating, (vol. 1) 1-4 
with dialog boxes, (vol. 1) 1-52 

ACCELERATORS resource statement, (vol. 2) 8-7 
AccessResource function, (vol. 1) 3-7, 4-2 
AddAtom function, (vol. 1) 3-9,4-2 
AddFontResource function, (vol. 1) 2-28,4-3 
Addition (+) operator, (vol. 2) 8-21 to 8-26, 8-28 to 8-33 
AdjustWindowRect function, (vol. 1) 1-7,4-3 
AdjustWindowRectEx function, (vol. 1) 1-7,4-4 
Aligning brushes, (vol. 1) 1-39 
Alignment, segment, (vol. 2) 14-5 
AllocDStoCSAlias function, (vol. 1) 3-5, 4-5 
AllocResource function, (vol. 1) 3-7,4-5 
AllocSelector function, (vol. 1) 3-5,4-6 
ALTERNATE filling mode, (vol. 1) 4-58, 4-389 
ALTERNATE polygon-filling mode, (vol. 1) 4-58, 
4-197,4-389 
Ampersand (&), adding a mnemonic with, (vol. 2) 8-10, 
8-21 to 8-25,8-27 to 8-29 
AnimatePalette function, (vol. 1) 2-10, 4-7 
ANSI table, (vol. 2) D-2 
ANSCFIXED_FONT stock object, (vol. 1) 4-207 
ANSC V AR_FONT stock object, (vol. 1) 4-207 
AnsiLower function, (vol. 1) 3-8, 4-7 
AnsiLowerBuff function, (vol. 1) 3-8, 4-8 
AnsiNext function, (vol. 1) 3-8, 4-8 
AnsiPrev function, (vol. 1) 3-8, 4-9 
AnsiToOem function, (vol. 1) 3-8, 4-9 
AnsiToOemBufffunction, (vol. 1) 3-8,4-10 
AnsiUpper function, (vol. 1) 3-8,4-10 
AnsiUpperBuff function, (vol. 1) 3-8, 4-11 
AnyPopup function, (vol. 1) 1-57,4-11 
AppendMenu function, (vol. 1) 1-26, 1-56,4-11 to 4-13, 
4-54,4-59,4-211,6-106 
Application, assembly language, (vol. 2) 13-1 
Arc function, (vol. 1) 2-22, 4-14 
Argmacro 

arguments, position of, (vol. 2) 14-3 
cCall, use with, (vol. 2) 14-2 
Cmacro, (vol. 2) 14-2 

Argument, cCalllist specification, (vol. 2) 14-3 
Argument, macro. See Argument, cCalllist specification 
ArrangeIconicWindows function, (vol. 1) 1-28,4-15 
ASCII character, use with ACCELERATORS statement, 
(vol. 2) 8-7 
ASPECTX device capability, (vol. 1) 4-167 
ASPECTXY device capability, (vol. 1) 4-167 
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ASPECTY device capability, (vol. 1) 4-167 
Assembly language 

calling conventions, (vol. 2) 13-3 
checking the stack, (vol. 2) 13-5 
creating, (vol. 2) 13-1 to 13-2 
creating application entry point, (vol. 2) 13-5 
declaring callback functions, (vol. 2) 13-5 
enabling stack checking, (vol. 2) 13-6 
error macros, (vol. 2) 13-9 
macros, (vol. 2) 13-1 
memory options, specifying, (vol. 2) 13-2 
prolog/epilog option, enabling, (vol. 2) 13-4 
segment macros, (vol. 2) 13-6 to 13-7 
special definition macros, (vol. 2) 13-8 
storage-allocation macros, (vol. 2) 13-7 

Assembly-language macro, Cmacro, (vol. 2) 13-6, 14-1 
assumes macro, Cmacro, (vol. 2) 14-2, 14-6 

8 
Background 

brush, class background, (vol. 1) 1-13 
color, default, (vol. 1) 1-33 
mode, default, (vol. 1) 1-33 

BANDINFO printer escape, (vol. 2) 12-2 to 12-4 
BEGIN_PATH printer escape, (vol. 2) 12-5 
BeginDeferWindowPos function, (vol. 1) 1-28,4-16 
BeginPaint function, (vol. 1) 1-31,4-16 
BITBLT, example Cmacros function, (vol. 2) 13-9 to 
13-10 
BitBlt function 

and color palettes, (vol. 1) 2-13 
described, (vol. 1) 2-25, 4-17 to 4-19 

Bitmap 
file format, (vol. 2) 7-10 
memory, setting bits in, (vol. 1) 4-375 
mouse cursor shape, (vol. 2) 8-2 
resource, (vol. 2) 8-2 

BITMAP data structure, (vol. 2) 7-6 
Bitmap, device-dependent, getting device-independent 
bits from, (vol. 1) 4-171 
Bitmap, device-independent 

BITMAPCOREHEADER data structure, (vol. 2) 7-8 
BITMAPCOREINFO data structure, (vol. 2) 7-9 
BITMAPINFO data structure, (vol. 2) 7-11 
BITMAPINFOHEADER data structure, (vol. 2) 7-14 
color, (vol. 2) 7-58 to 7-59 
creating, (vol. 1) 4-44 
described, (vol. 2) 7-9, 7-11 to 7-12 
displaying, (vol. 1) 4-377 
file format, (vol. 2) 9-1 
retrieving bits, (vol. 1) 4-171 
setting on display surface, (vol. 1) 4-377 

Bitmap functions 
device independent, list of, (vol. 1) 2-26 to 2-27 
list of, (vol. 2) 2-25 to 2-26 

BITMAP resource-compiler key word, (vol. 2) 8-2 
BITMAPCOREHEADER data structure, (vol. 2) 7-7, 7-9 
BITMAPCOREINFO 

See also RGBTRIPLE 
data structure, (vol. 2) 7-8 to 7-9 

BITMAPFILEHEADER data structure, (vol. 2) 7-10 
BITMAPINFO 

See also RGBQUAD 
data structure, (vol. 1) 4-45, 4-171, 4-376, (vol. 2) 7-10 to 

7-11,7-14 
BITMAPINFOHEADER data structure, (vol. 1) 4-44 to 
4-45, (vol. 2) 7-11 to 7-15 
BITSPIXEL device capability, (vol. 1) 4-167 
BLACK_BRUSH stock object, (vol. 1) 4-207 
BLACK_PEN stock object, (vol. 1) 4-207 
BLACKNESS raster-operation code, (vol. 1) 4-19 
BLACKONWHITE stretching mode, (vol. 1) 4-399 
BM_GETCHECK message, (vol. 1) 5-9, 6-4 
BM_GETSTATE message, (vol. 1) 5-9, 6-4 
BM_SETCHECK message, (vol. 1) 5-9, 6-4 
BM_SETSTATE message, (vol. 1) 5-9, 6-5 
BM_SETSTYLE message, (vol. 1) 5-9, 6-5 to 6-6 
BN_CLICKED message, (vol. 1) 5-15, 6-7 
BN_DOUBLECLICKED message, (vol. 1) 5-15, 6-7 
BOOL data type, (vol. 2) 7-1 
Border, window, (vol. 2) 8-16 
Braces, curly ({ D, as document convention, (vol. 1) xxv 
Brackets, angle « », (vol. 2) 14-5 
Brackets, double ([[]), as document convention, (vol. 1) 
xxv 
BringWindowToTop function, (vol. 1) 1-28,4-20 
Brush 

alignment, (vol. 1) 1-39 
creating, (vol. 1) 4-35, (vol. 2) 7-39 
default, (vol. 1) 1-33 
origin, default, (vol. 1) 1-33 

BS_3STATE control style, (vol. 1) 4-69, 6-6, (vol. 2) 8-38 
BS_AUT03STATE control style, (vol. 1) 4-68, 6-6, (vol. 
2) 8-38 
BS_AUTOCHECKBOX control style, (vol. 1) 4-68, 6-6, 
(vol. 2) 8-37 
BS_AUTORADIOBUTTON control style, (vol. 1) 6-6, 
(vol. 2) 8-37 
BS_CHECKBOX control style, (vol. 1) 4-68, 6-6, (vol. 
2) 8-37 
BS_DEFPUSHBUTTON control style, (vol. 1) 4-68, 6-6, 
(vol. 2) 8-37 
BS_GROUPBOX control style, (vol. 1) 4-68, 6-6, (vol. 
2) 8-38 
BS_HATCHED brush style, (vol. 2) 7-39 



BS_HOLLOW brush style, (vol. 2) 7-39 
BS_LEFITEXT control style, (vol. 1) 4-68, 6-6, (vol. 2) 
8-37 
BS_OWNERDRAW control style, (vol. 1) 4-69, 6-6 to 
6-7, (vol. 2) 8-38 
BS_PATTERN brush style, (vol. 2) 7-39 
BS_PUSHBUTTON control style, (vol. 1) 4-69, 6-6, 
(vol. 2) 8-37 
BS_RADIOBUTTON control style, (vol. 1) 4-69, 6-6 to 
6-7, (vol. 2) 8-37 
BS_SOLID brush style, (vol. 2) 7-39 
BuildCommDCB function, (vol. 1) 3-11, 4-20 
BUTTON control class 

control styles, (vol. 2) 8-24, 8-27, 8-29 to 8-30,8-37 
described, (vol. 1) 4-64, 4-68, (vol. 2) 8-23, 8-25,8-27, 

8-35 
Button notification codes, (vol. 1) 5-15 
Button, owner-draw, (vol. 1) 1-50, (vol. 2) 7-36, 7-48 
BYTE data type, (vol. 2) 7-1 
BYTE, segment alignment type, (vol. 2) 14-5 

c 
C language, library, (vol. 2) 13-5 
Cache, display-context, (vol. 1) 1-36 
Call macros, Cmacro, (vol. 2) 13-8 
Callback functions, (vol. 2) 13-5 
Calling convention 

Cmacro, (vol. 2) 13-3 
high-level language, (vol. 2) 13-3 
Pascal, (vol. 2) 13-3 

CallMsgFilter function, (vol. 1) 1-63,4-21 
CallWindowProc function, (vol. 1) 1-2, 1-16,4-21 
Capital letters, small, as document convention, (vol. 1) 
xxv, (vol. 2) x 
CAPTION resource statement, (vol. 2) 8-18 
Caret (A) 

creating and displaying, (vol. 1) 1-61 
functions, (vol. 1) 1-60 
in ACCELERATORS statement, (vol. 2) 8-7 to 8-8 
sharing, (vol. 1) 1-61 

Carriage-return character, (vol. 2) 8-40 
Catch function, (vol. 1) 3-6,4-22 
CB_ADDSTRING message, (vol. 1) 5-13, 6-8, 6-10 to 
6-11,6-14, (vol. 2) 7-38, 7-49 
CB_DELETESTRING message, (vol. 1) 5-13, 6-8, 6-57 
CB_DIR message, (vol. 1) 5-13, 6-9 
CB_FINDSTRING message, (vol. 1) 5-13, 6-9 
CB_GETCOUNT message, (vol. 1) 5-14, 6-10 
CB_GETCURSEL message, (vol. 1) 5-14, 6-10 
CB_GETEDITSEL message, (vol. 1) 5-14, 6-10 
CB_GETITEMDATA message, (vol. 1) 5-14, 6-11 
CB_GETLBTEXT message, (vol. 1) 5-14, 6-11 

Index 3 

CB_GETLBTEXTLEN message, (vol. 1) 5-14, 6-12 
CB_INSERTSTRING message, (vol. 1) 5-14, 6-8, 6-10 
to 6-12, 6-14, (vol. 2) 7-38, 7-49 
CB_LIMITTEXT message, (vol. 1) 5-14, 6-12 
CB_RESETCONTENT message, (vol. 1) 5-14, 6-13, 6-57 
CB_SELECTSTRING message, (vol. 1) 5-14, 6-13 
CB_SETCURSEL message, (vol. 1) 5-14, 6-14 
CB_SETEDITSEL message, (vol. 1) 5-14, 6-14 
CB_SETITEMDATA message, (vol. 1) 5-14, 6-11, 6-15 
CB_SHOWDROPDOWN message, (vol. 1) 5-14, 6-15 
cBegin macro, Cmacro, (vol. 2) 14-2 
CBN_DBLCLK message, (vol. 1) 5-17, 6-15 
CBN_DROPDOWN message, (vol. 1) 5-17, 6-16 
CBN_EDITCHANGE message, (vol. 1) 5-17, 6-16 
CBN_EDITUPDATE message, (vol. 1) 5-17, 6-16 
CBN_ERRSPACE message, (vol. 1) 5-17, 6-17 
CBN_KILLFOCUS message, (vol. 1) 5-17, 6-17 
CBN_SELCHANGE message, (vol. 1) 5-17, 6-17 
CBN_SETFOCUS message, (vol. 1) 5-17,6-18 
CBS_AUTOHSCROLL control style, (vol. 2) 8-39 
CBS_DROPDOWN control style, (vol. 2) 8-38 
CBS._DROPDOWNLIST control style, (vol. 2) 8-38 
CBS_HASSTRINGS control style, (vol. 1) 4-69,6-8, 
6-10 to 6-12, 6-14, (vol. 2) 8-39 
CBS_OEMCONVERT control style, (vol. 1) 4-70, (vol. 
2) 8-39 
CBS_OWNERDRAWFIXED control style, (vol. 1) 4-70, 
(vol. 2) 8-38 
CBS_OWNERDRAWVARIABLE control style, (vol. 1) 
4-70, (vol. 2) 8-38 
CBS_SIMPLE control style, (vol. 2) 8-38 
CBS_SORT control style, (vol. 2) 8-39 
cCall macro 

Arg macro, use with, (vol. 2) 14-2 
Cmacro, (vol. 2) 13-8 
FarPtr macro, use with, (vol. 2) 14-9 
Save macro, use with, (vol. 2) 14-14 

CE_BREAK communication error code, (vol. 1) 4-161 
CE_CTSTO communication error code, (vol. 1) 4-161 
CE_DNS communication error code, (vol. 1) 4-161 
CE_DSRTO communication error code, (vol. 1) 4-161 
CE_FRAME communication error code, (vol. 1) 4-161 
CE_IOE communication error code, (vol. 1) 4-161 
CE_MODE communication error code, (vol. 1) 4-161 
CE_OOP communication error code, (vol. 1) 4-161 

. CE_OVERRUN communication error code, (vol. 1) 
4-161 
CE_PTO communication error code, (vol. 1) 4-161 
CE_RLSDTO communication error code, (vol. 1) 4-161 
CE_RXOVER communication error code, (vol. 1) 4-162 
CE_RXPARITY communication error code, (vol. 1) 
4-162 
CE_TXFULL communication error code, (vol. 1) 4-162 
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cEnd macro, Cmacro, (vol. 2) 14-3 
CF _BITMAP clipboard format, (vol. 1) 4-370 
CF _DIB clipboard format, (vol. 1) 4-370 
CF _DIF clipboard format, (vol. 1) 4-370 
CF _DSPBITMAP clipboard format, (vol. 1) 4-370 
CF _DSPMET AFILEPICT clipboard format, (vol. 1) 
4-370 
CF _DSPTEXT clipboard format, (vol. 1) 4-370 
CF _METAFILEPICT clipboard format, (vol. 1) 4-370 
CF._OEMTEXT clipboard format, (vol. 1) 4-371 
CF _OWNERDISPLAY clipboard format, (vol. 1) 4-371 
CF _PALETTE clipboard format, (vol. 1) 4-157, 4-371 
CF _SYLK clipboard format, (vol. 1) 4-371 
CF _TEXT clipboard format, (vol. 1) 4-371 
CF _TIFF clipboard format, (vol. 1) 4-371 
ChangeClipboardChain function, (vol. 1) 1-59,4-23 
ChangeMenu. See AppendMenu; DeleteMenu; 
InsertMenu; ModifyMenu; RemoveMenu 
ChangeMenu function, (vol. 1) 4:-23 
ChangeS elector function, (vol. 1) 3-5, 4-24 
char data type, (vol. 2) 7-1 
Character 

determining if alphabetic, (vol. 1) 4-263 
determining if alphanumeric, (vol. 1) 4-264 
determining if lowercase, (vol. 1) 4-264 
determining if uppercase, (vol. 1) 4-264 
escape 

\a, (vol. 2) 8-10 
\t, (vol. 2) 8-10 

Character cell, (vol. 1) 2-31 
Character tables, (vol. 2) D-l to D-2 
CHECKBOX resource statement 

described, (vol. 2) 8-23 to 8-24 
DIALOG resource statement, (vol. 2) 8-20 

CheckDlgButton function, (vol. 1) 1-43,4-24 
CHECKED option 

MENU ITEM resource statement, (vol. 2) 8-10 
POPUP resource statement, (vol. 2) 8-12 

Checkmark 
custom, (vol. 1) 4-385 
getting size of, (vol. 1) 4-184 

CheckMenuItem function, (vol. 1) 1-56,4-25,4-311 
CheckRadioButton function, (vol. 1) 1-43,4-26 
Child window 

clipping, (vol. 2) 8-16 
described, (vol. 1) 1-23 

ChildWindowFromPoint function, (vol. 1) 1-57,2-20, 
4-26 
?CHKSTK, Cmacro, (vol. 2) 13-6 
Chord function, (vol. 1) 2-24 to 2-25, 4-27 
Class 

Application Global, (vol. 1) 1-9 
Application Local, (vol. 1) 1-9 

class background brush 
assigning, (vol. 1) 1-13 
setting, (vol. 1) 1-13 

class name 
assigning, (vol. 1) 1-11 
global uniqueness, (vol. 1) 1-11 

creating, (vol. 1) 1-8 
Cursor, (vol. 1) 1-12 
defining and registering, (vol. 1) 1-8 
determining ownership, (vol. 1) 1-9 
display contexts, (vol. 1) 1-18 
elements, (vol. 1) 1-10 

assigning, (vol. 1) 1-10 
class names, (vol. 1) 1-10 

instance handle, (vol. 1) 1-12 
functions 

default messages, (vol. 1) 1-20 
defining, (vol. 1) 1-18, 1-20 
examining, (vol. 1) 1-18, 1-20 
receiving, (vol. 1) 1-18, 1-20 
responding, (vol. 1) 1-18, 1-20 

icon, (vol. 1) 1-12 
menu, (vol. 1) 1-14 
messages 

declaring, (vol. 1) 1-20 
sending, (vol. 1) 1-20 
values, (vol. 1) 1-20 

predefined, (vol. 1) 1-10 
redrawing client area, (vol. 1) 1-17 
registering, (vol. 1) 1-9, 1-20 
shared, (vol. 1) 1-10 
styles 

child, (vol. 1) 1-23 
described, (vol. 1) 1-14 to 1-15 
overlapped, (vol. 1) 1-22 
owned, (vol. 1) 1-22 
pop-up, (vol. 1) 1-23 

System Global, (vol. 1) 1-8 
window, unregistering, (vol. 1) 4-452 

CLASS resource statement, (vol. 2) 8-19 
ClearCommBreak function, (vol. 1) 3-11,4-28 
Client area 

child window, (vol. 1) 1-23 
painting, (vol. 2) 7-55 
redrawing, (vol. 1) 1-17 
update region, (vol. 1) 1-38 

CLIENTCREATESTRUCT data structure, (vol. 1) 1-25, 
5-19, (vol. 2) 7-16 
ClientToScreen function, (vol. 1) 2-20, 4-28 
CLIP_TO_PATH printer escape, (vol. 2) 12-6 
Clipboard 

file format, (vol. 2) 9-5 
formats, (vol. 1) 4-370 



functions, (vol. 1) 1-58 
getting prioritized format, (vol. 1) 4-197 

CLIPCAPS device capability, (vol. 1) 4-167 
ClipCursor function, (vol. 1) 1-62,4-29 
Clipping, child window, (vol. 2) 8-16 
Clipping functions, (vol. 1) 2-22 to 2-23 
Clipping region, default, (vol. 1) 1-33 
CloseClipboard function, (vol. 1) 1-59,4-29 
CloseComm function, (vol. 1) 3-11, 4-29 
CloseMetaFile function, (vol. 1) 2-41, 4-30 
CloseSound function, (vol. 1) 3-12,4-30 
CloseWindow function, (vol. 1) 1-28,4-30 
CLRDTR communication function code, (vol. 1) 4-128 
CLRRTS communication function code, (vol. 1) 4-128 
Cmacro 

Arg macro, arguments, position of, (vol. 2) 14-2 to 14-3 
assumes macro, (vol. 2) 14-2 
BITBLT sample function, (vol. 2) 13-9 
call macros, (vol. 2) 13-8 
calling convention, (vol. 2) 13-3 
calling cProc function, (vol. 2) 13-8 
calling high-level-language function, (vol. 2) 13-8 
cBegin macro, (vol. 2) 14-2 
cCall macro, (vol. 2) 13-8 
cEnd macro, (vol. 2) 14-3 
codeOFFSET macro, (vol. 2) 14-4 
cProc macro, (vol. 2) 13-8 
createSeg macro, (vol. 2) 14-6 
dataOFFSET macro, (vol. 2) 14-6 
defined, (vol. 2) 13-6, 14-1 
DefX macro, (vol. 2) 14-7 
errn$ macro, (vol. 2) 14-7 
errnz macro, (vol. 2) 14-8 
Error macros, (vol. 2) 13-9 
example, (vol. 2) 13-9, 13-10 
extemX macro, (vol. 2) 14-9 
FarPtr macro, (vol. 2) 14-9 
function, (vol. 2) 13-8 
globalX macro, (vol. 2) 14-10 
INCLUDE directive, (vol. 2) 13-4 
labelX macro, (vol. 2) 14-11 
10calX macro, (vol. 2) 13-9, 14-11 
memory-model options, (vol. 2) 13-2 
options, (vol. 2) 13-1 
overriding type, (vol. 2) 13-9 
parmX macro, (vol. 2) 13-9 to 13-10, 14-5 
?PLM option, (vol. 2) 13-4, 13-8 
Save macro, (vol. 2) 14-14 
sBegin macro, (vol. 2) 14-14 
segment macros 

CODE segment, (vol. 2) 14-6 
DATA segment, (vol. 2) 14-6 
described, (vol. 2) 13-6 

segNameOFFSET macro, (vol. 2) 14-14 
sEnd macro, (vol. 2) 14-15 
special-definitions macros, (vol. 2) 13-8 
stack-checking option, (vol. 2) 13-6 
staticX macro, (vol. 2) 14-15 
storage-allocation macros, (vol. 2) 13-7 
symbol redefinition, (vol. 2) 13-10 
?WIN option, (vol. 2) 13-4 
Windows prolog/epilog, (vol. 2) 13-4 

CMACROS.INC file, (vol. 2) 13-4 

Index 5 

CODE module-definition statement, (vol. 2) 10-2 
Code segment attributes, defining, (vol. 2) 10-2, 10-8 
CODE segment, Cmacro, (vol. 2) 14-6 
CODE statement, (vol. 2) 10-1 
codeOFFSET macro, Cmacro, (vol. 2) 14-4 
Coding instruction sequences, (vol. 2) 13-9 
Color 

data types, (vol. 2) 7-17 
explicit RGB, (vol. 2) 7-17 
logical-palette index, (vol. 1) 4-327, (vol. 2) 7-17 
palette-relative RGB, (vol. 2) 7-17 
specifying, (vol. 2) 7-17 
using color in logical palette, (vol. 1) 4-327 to 4-328 

COLOR_ACTIVEBORDER system color, (vol. 1) 4-401 
COLOR_ACTIVECAPTION system color, (vol. 1) 1-13, 
4-401 
COLOR_APPWORKSPACE system color, (vol. 1) 1-13, 
4-401 
COLOR_BACKGROUND system color, (vol. 1) 1-13, 
4-401 
COLOR_BTNFACE system color, (vol. 1) 1-13,4-401 
COLOR_BTNSHADOW system color, (vol. 1) 1-13, 
4-401 
COLOR_BTNTEXT system color, (vol. 1) 4-401 
COLOR_CAPTIONTEXT system color, (vol. 1) 1-13, 
4-401 
COLOR_GRAYTEXT system color, (vol. 1) 1-13, 
4-250,4-401 
COLOR_HIGHLIGHT system color, (vol. 1) 1-13,4-401 
COLOR_HIGHLIGHTTEXT system color, (vol. 1) 1-13, 
4-401 
COLOR_INACTIVEBORDER system color, (vol. 1) 
4-401 
COLOR_INACTIVECAPTION system color, (vol. 1) 
1-13,4-401 
COLOR_MENU system color, (vol. 1) 1-13,4-401 
COLOR_MENUTEXT system color, (vol. 1) 1-13,4-401 
Color palette 

See also Logical palette 
default, (vol. 1) 1-33 
updating client area, (vol. 1) 4-452 

COLOR_SCROLLBAR system color, (vol. 1) 1-13, 
4-401 



6 Reference 

COLOR_WINDOW system color, (vol. 1) 1-13,4-401 
COLOR_ WINDOWFRAME system color, (vol. 1) 1-13, 
4-401 
COLOR_ WINDOWTEXT system color, (vol. 1) 1-13, 
4-401 
COLORONCOLOR stretching mode, (vol. 1) 4-399 
COLORREF data type, (vol. 1) 2-9, 3-13, (vol. 2) 7-17 to 
7-18 
Combine type, segments, (vol. 2) 14-6 
CombineRgn function, (vol. 1) 2-21,4-31 
Combo box 

deleted item, (vol. 2) 7-26 
described, (vol. 1) 1-50 
owner-draw 

described, (vol. 1) 1-50 to 1-51 
new item position, (vol. 1) 6-53 
sorting, (vol. 2) 7-19 

COMBOBOX control class 
control styles, (vol. 1) 4-69, (vol. 2) 8-32, 8-38 
described, (vol. 1) 4-64, (vol. 2) 8-32, 8-35 

COMBOBOX resource statement 
described, (vol. 2) 8-31 to 8-32 
DIALOG resource statement, (vol. 2) 8-20 

Command, Cmacro 
EQU, (vol. 2) 13-3 
INCLUDE, (vol. 2) 13-4 

COMMON combine type, Cmacro, (vol. 2) 14-6 
Communication devices, (vol. 2) 7-20, 7-22 
COMPAREITEMSTRUCT data structure, (vol. 1) 6-53, 
(vol. 2) 7-19 
COMPLEXREGION region type, (vol. 1) 4-32, 4-129, 
4-158,4-224,4-260,4-318 to 4-319, 4-359· 
COMSTAT data structure, (vol. 2) 7-20 
Contexts 

class and private, (vol. 1) 1-18 
classes, displaying, (vol. 1) 1-34 
displaying, (vol. 1) 1-32 
displaying cache, (vol. 1) 1-36 
displaying common defaults, (vol. 1) 1-33 
painting changes, (vol. 1) 1-36 
private display, (vol. 1) 1-35 
window display, (vol. 1) 1-35 
WM_PAINT message, (vol. 1) 1-36 

Control 
current font, (vol. 1) 6-62 
owner-draw See Control, owner-draw 
setting current font, (vol. 1) 6-99 
size-box, (vol. 2) 8-36 

Control class 
BUTTON 

control styles, (vol. 2) 8-37 
described, (vol. 2) 8-35 

. COMBOBOX 

control styles, (vol. 1) 4-69 
described, (vol. 1) 4-64, (vol. 2) 8-35 

control styles, described, (vol. 2) 8-37 
described, (vol. 2) 8-35 
EDIT, (vol. 2) 8-36 
EDIT, control styles, (vol. 2) 8-39 
LISTBOX, (vol. 2) 8-36 
LISTBOX control styles, (vol. 2) 8-41 
SCROLLBAR, (vol. 2) 8-36. 
SCROLLBAR control styles, (vol. 2) 8-43 
STATIC, (vol. 2) 8-36 

Control, edit See Edit control 
CONTROL option, ACCELERATORS resource 
statement, (vol. 2) 8-8 
Control, owner-draw 

described, (vol. 1) 1-50 
drawing, (vol. 1) 6-58, 6-79, (vol. 2) 7-36 
item deleted from, (vol. 2) 7-27 
measuring, (vol. 1) 6-79 

CONTROL resource statement 
described, (vol. 2) 8-34 to 8-35 
DIALOG resource statement, (vol. 2) 8-20 

Control styles 
BUTTON class, (vol. 2) 8-37 
COMBOBOX class, (vol. 1) 4-69, (vol. 2) 8-38 
described, (vol. 2) 8-37 
EDIT class, (vol. 2) 8-39 
LISTBOX class, (vol. 2) 8-41 
SCROLLBAR class, (vol. 2) 8-43 

Control text 
centered, (vol. 2) 8-22 
left-justified, (vol. 2) 8-20 
right-justified, (vol. 2) 8-21 

Control window, user-defined, (vol. 2) 8-34 
Coordinate functions, (vot 1) 2-20 
Copy MetaFile function, (vol. 1) 2-41,4-32 
CopyRect function, (vol. 1) 1-67, 4-32 
CountClipboardFormats function, (vol. 1) 4-33 
CountVoiceNotes function, (vol. 1) 3-12,4-33 
cProc macro, Cmacro, (vol. 2) 13-8 
CreateBitmap function, (vol. 1) 2-25,4-33 
CreateBitmapIndirect function, (vol. 1) 2-25,4-34 
CreateBrushIndirect function, (vol. 1) 2-5,4-35 
CreateCaret function, (vol. 1) 1-60,4-35 
CreateCompatibleBitmap function, (vol. 1) 2-25, 4-36 
CreateCompatibleDC function, (vol. 1) 2-2, 4-37 
CreateCursor function, (vol. 1) 1-62,4-38 
CreateDC function, (vol. 1) 2-2,4-38 
CreateDialog function, (vol. 1) 1-43, 1-46,4-39 to 4-40, 
4-44,4-78 
CreateDialogIndirect function, (vol. 1) 1-43,4-41 to 
4-42,4-78,6-100 
CreateDialogIndirectParam function, (vol. 1) 1-43,4-43, 



4-79,6-100 
CreateDialogParam function, (vol. 1) 1-43,4-44,4-79 
CreateDIBitmap function, (vol. I) 2-26, 4-44 to 4-45 
CreateDIBPattemBrush function, (vol. 1) 2-5,4-46 
CreateDiscardableBitmap function, (vol. 1) 2-25,4-46 
CreateEllipticRgn function, (vol. I) 2-21, 4-47 
CreateEllipticRgnIndirect function, (vol. I) 2-21, 4-48 
CreateFont function, (vol. 1) 2-28, 4-48 to 4-50 
CreateFontIndirect function, (vol. I) 2-28,4-51 
CreateHatchBrush function, (vol. 1) 2-5, 4-51 
CreateIC function, (vol. 1) 2-2, 4-52 
Createlcon function, (vol. 1) 1-39,4-53 
CreateMenu function, (vol. 1) 1-56,4-54 
Create MetaFile function, (vol. 1) 2-41, 4-54 
CreatePalette function, (vol. 1) 2-10,4-7,4-55,4-361 
CreatePattemBrush function, (vol. 1) 2-6,4-55 
CreatePen function, (vol. 1) 2-6,4-56 
CreatePenIndirect function, (vol. 1) 2-6,4-57 
CreatePolygonRgn function, (vol. 1) 2-21, 4-57 
CreatePolyPolygonRgn function, (vol. 1) 2-21,4-58 
CreatePopupMenu function, (vol. 1) 1-26, 1-56,4-59 
CreateRectRgn function, (vol. 1) 2-21, 4-59 
CreateRectRgnIndirect function, (vol. 1) 2-21,4-60 
CreateRoundRectRgn function, (vol. 1) 2-21, 4-60 
createSeg macro, Cmacro, (vol. 2) 14-6 
CreateSolidBrush function, (vol. 1) 2-6,4-61 
CREATESTRUCT data structure, (vol. 2) 7-21 
CreateWindow function, (vol. 1) 1-3 

creating a child window, (vol. 1) 1-23 
creating a window with dialog-box attributes, (vol. 2) 

8-15 
creating an overlapped window, (vol. 1) 1-22 
described, (vol. 1) 1-7,4-61 to 4-75 

CreateWindowEx function, (vol. 1) 1-7,4-4,4-76 to 4-77 
Creating windows, (vol. 2) 8-15 
CS_BYTEALIGNCLIENT window class style, (vol. 1) 
1-14, (vol. 2) 7-62 
CS_BYTEALIGNWINDOW window class style, (vol. 1) 
1-14, (vol. 2) 7-62 
CS_CLASSDC window class style, (vol. 1) 1-14, 1-34, 
(vol. 2) 7-62 
CS_DBLCLKS window class style, (vol. 1) 1-14, (vol. 2) 
7-62 
CS_GLOBALCLASS window class style, (vol. 1) 1-15 
CS_HREDRAW window class style, (vol. 1) 1-15, (vol. 
2) 7-63 
CS_NOCLOSE window class style, (vol. 1) 1-15, (vol. 2) . 
7-63 
CS_OWNDC window class style, (vol. 1) 1-15, 1-17, 
1-35, (vol. 2) 7-63 
CS_PARENTDC window class style, (vol. 1) 1-15, (vol. 
2) 7-63 
CS_SAVEBITS window class style, (vol. 1) 1-15, (vol. 

Index 7 

2) 7-64 
CS_ VREDRAW window class style, (vol. 1) 1-15, (vol. 
2) 7-64 
CTEXT resource statement, (vol. 2) 8-22 to 8-23 
CTLCOLOR_BTN control type for setting color, (vol. I) 
6-54 
CTLCOLOR_DLG control type for setting color, (vol. I) 
6-54 
CTLCOLOR_EDIT control type for setting color, (vol. 1) 
6-55 
CTLCOLOR_LISTBOX control type for setting color, 
(vol. 1)6-55 
CTLCOLOR_MSGBOX control type for setting color, 
(vol. I) 6-55 
CTLCOLOR_SCROLLBAR control type for setting 
color, (vol. 1) 6-55 
CTLCOLOR_STATIC control type for setting color, 
(vol. 1) 6-55 
Curly braces ({ }), as document convention, (vol. 1) xxv, 
(vol. 2) x 
Cursor 

class, (vol. 1) 1-12 
confining, (vol. 1) 1-63 
creating custom, (vol. 1) 1-63 
displaying and hiding, (vol. 1) 1-62 
file format, (vol. 2) 9-3 
functions, (vol. 1) 1-61 
positioning, (vol. 1) 1-63 
resource, (vol. 2) 8-2 
with pointing devices, (vol. 1) 1-62 

CURSOR resource-compiler key word, (vol. 2) 8-2 
CURVECAPS device capability, (vol. 1) 4-168 
CW _USEDEFAULT default window width, (vol. 2) 7-47 

o 
DATA module-definition statement, (vol. 2) 10-2 
Data object, 32-bit, (vol. 2) E-7 
Data segment attributes, defining, (vol. 2) 10-2, 10-8 
DATA segment, Cmacro, (vol. 2) 14-6 
DATA statement, (vol. 2) 10-1 
Data types, naming conventions, (vol. 2) 7-1, 7-5 
dataOFFSET macro, Cmacro, (vol. 2) 14-6 
DC_BINS device capability, (vol. 1) 4-91 
DC_DRIVER device capability, (vol. 1) 4-92 
DC_DUPLEX device capability, (vol. 1) 4-92 
DC_EXTRA device capability, (vol. 1) 4-92 
DC_FIELDS device capability, (vol. 1) 4-92 
DC_MAXEXTENT device capability, (vol. 1) 4-92 
DC_MINEXTENT device capability, (vol. 1) 4-92 
DC_PAPERS device capability, (vol. 1) 4-93 
DC_PAPERSIZE device capability, (vol. 1) 4-93 
DC_SIZE device capability, (vol. 1) 4-93 
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DC_VERSION device capability, (vol. 1) 4-93 
DCB data structure, (vol. 2) 7-22 to 7-25 
DDE 

messages, (vol. 2) 15-1 
protocol, (vol. 2) 15-1 

DebugBreak function, (vol. 1) 3-14, 4-78 
.DEF file. See Module-definition file 
DEFAULT_PALETTE stock object, (vol. 1) 4-208 
Default pushbutton control, (vol. 2) 8-28 
DefDlgProc function, (vol. 1) 1-7, 1-43,4-78, (vol. 2) 
8-19 
DeferWindowPos function, (vol. 1) 1-28,4-79 to 4-80 
DefFrameProc function, (vol. 1) 1-7, 4-81 
DefHookProc function, (vol. 1) 1-63,4-82 
#define directive, resource compiler, (vol. 2) 8-48 
DefineHandleTable function, (vol. 1) 3-3, 3-5, 4-83 
DefMDIChildProc function, (vol. 1) 1-7,4-84 
DEFPUSHBUTTON resource statement 

described, (vol. 2) 8-28 to 8-29 
DIALOG resource statement, (vol. 2) 8-20 

DefWindowProc function, (vol. 1) 1-7,4-85 
DefX macro, Cmacro, (vol. 2) 14-7 
DeleteAtom function, (vol. 1) 3-9,4-86 
DeleteDC function, (vol. 1) 2-2,4-37,4-86 
DELETEITEMSTRUCT data structure 

as parameter ofWM_DELETEITEM message, (vol. 1) 
6-57 

described, (vol. 2) 7-26 
DeleteMenu function, (vol. 1) 1-56,4-87 
DeleteMetaFile function, (vol. 1) 2-41, 4-87 
DeleteObject function, (vol. 1) 2-6, 4-88, 6-99 
DESCRIPTION module-definition statement, (vol. 2) 
10-3 
DESCRIPTION statement, (vol. 2) 10-1 
DestroyCaret function, (vol. 1) 1-60,4-88 
DestroyCursor function, (vol. 1) 1-62,4-89 
DestroyMenu function, (vol. 1) 1-56,4-90 
DestroyWindow function 

described, (vol. 1) 1-7,4-90 
destroying modeless dialog boxes, (vol. 1) 1-45 
effect, (vol. 1) 1-28 

Device context 
attributes and functions, (vol. 1) 2-3 
creating, saving and deleting, (vol. 1) 2-4 
functions, described, (vol. 1) 2-2 

DEVICE_DEFAULT_FONT stock object, (vol. 1) 4-207 
Device driver, device capabilities, (vol. 1) 4-91 
Device-independent bitmap. See Bitmap, 
device-independent 
DeviceCapabilities function, (vol. 1) 2-44, 4-91 to 4-93 
DEVICEDATA printer escape, (vol. 2) 12-7. See 
PASSTHROUGH printer escape 
DeviceMode function, (vol. 1) 2-44, 4-94 

Devices, communication, (vol. 2) 7-20, 7-22 
DEVMODE data structure, (vol. 1) 4-92 to 4-93, 4-131, 
(vol. 2) 7-27 to 7-30 
Dialog box 

accelerators, (vol. 1) 1-52 
buttons, (vol. 1) 1-49 
control identifiers, (vol. 1) 1-48 
control styles, (vol. 1) 1-48 
controls 

control messages, (vol. 1) 1-51 
described, (vol. 1) 1-47, 1-51 

creating, (vol. 1) 1-45 to 1-46, (vol. 2) 7-31, 8-13 
described, (vol. 1) 1-43 
dimensions, (vol. 1) 1-51 
edit controls, (vol. 1) 1-49 
input function, (vol. 1) 1-46 
items, (vol. 2) 7-34 
keyboard input, (vol. 1) 1-52 
keyboard interface 

actions, (vol. 1) 1-51 
filtering, measurements, (vol. 1) 1-52 
scrolling, (vol. 1) 1-52 

modal 
creating, (vol. 1) 1-46,4-98 to 4-99 
moveable, (vol. 1) 1-45 

modeless 
creating, (vol. 1) 4-43 to 4-44 
deleting, (vol. 1) 1-45 
using, (vol. 1) 1-45 

owner draw, (vol. 1) 1-51 
private window class default function, (vol. 1) 4-78 
redrawing, (vol. 1) 1-51 
return values, (vol. 1) 1-47 
scrolling, (vol. 1) 1-52 
template, (vol. 1) 1-46, (vol. 2) 8-13 
text font, (vol. 2) 7-34 
using, (vol. 1) 1-45 
window style, (vol. 2) 8-15 

Dialog box units, (vol. 2) 8-21 to 8-30,8-32 
Dialog functions, (vol. 1) 1-43 
Dialog option statements, (vol. 2) 8-15 
DIALOG resource statement 

control class, control styles, (vol. 2) 8-37 
described, (vol. 2) 8-13 
dialog control statements 

CHECKBOX, (vol. 2) 8-20, 8-23 
COMBOBOX, (vol. 2) 8-20, 8-31 
CONTROL, (vol. 2) 8-20, 8-34 
control classes, (vol. 2) 8-35 
CTEXT, (vol. 2) 8-20, 8-22 
DEFPUSHBUTTON, (vol. 2) 8-20, 8-28 
EDITTEXT, (vol. 2) 8-20, 8-30 
GROUPBOX, (vol. 2) 8-20, 8-27 



ICON, (vol. 2) 8-20, 8-33 
LISTBOX, (vol. 2) 8-20, 8-26 
L TEXT, (vol. 2) 8-20 
PUSHBUTTON, (vol. 2) 8-20, 8-25 
RADIOBUTTON, (vol. 2) 8-20, 8-29 
RTEXT, (vol. 2) 8-20 to 8-21 
SCROLLBAR, (vol. 2) 8-33 

dialog option statement 
CAPTION, (vol. 2) 8-15, 8-18 
CLASS, (vol. 2) 8-15, 8-19 
FONT, (vol. 2) 8-15, 8-19 
MENU, (vol. 2) 8-15, 8-18 
STYLE, (vol. 2) 8-14 to 8-15 

DIALOG template, (vol. 2) 8-13 
DialogBox function, (vol. 1) 1-43, 1-46,4-79,4-95, (vol. 
2)8-14 
DialogBoxIndirect function, (vol. 1) 1-43,4-79,4-96 to 
4-97,6-100 
DialogBoxIndirectParam function, (vol. 1) 1-43,4-79, 
4-98,6-100 
DialogBoxParam function, (vol. 1) 1-43,4-79,4-99 
DIE. See Bitmap, device-independent 
DIE_PAL_COLORS, device-independent bitmap color 
table option, (vol. 1) 4-45 to 4-46, 4-172, 4-376, 4-378, 
4-436, (vol. 2) 7-9, 7-12, 7-39, 9-15 
DIE_RGB_COLORS, device-independent bitmap color 
table option, (vol. 1) 4-45 to 4-46, 4-172, 4-376, 4-378, 
4-436, (vol. 2) 7-39, 9-15 
Digitized aspect, fonts, (vol. 1) 2-36 
Directive, resource compiler 

#define, (vol. 2) 8-48 
described, (vol. 2) 8-47 
#elif, (vol. 2) 8-50 
#else, (vol. 2) 8-50 
#endif, (vol. 2) 8-51 
#if, (vol. 2) 8-49 
#ifdef, (vol. 2) 8-48 
#ifndef, (vol. 2) 8-49 
#include, (vol. 2) 8-47 
#undef, (vol. 2) 8-48 

Disabled window, (vol. 2) 8-14 
DISCARDABLE resource-compiler key word, (vol. 2) 
8-2,8-4 to 8-6, 8-9, 8-14 
DispatchMessage function, (vol. 1) 1-2,4-99 
Display context default characteristics, (vol. 1) 1-33 
Display, updating, (vol. 1) 1-37 
DKGRA Y _BRUSH stock object, (vol. 1) 4-207 
DLGC_DEFPUSHBUTTON input type, (voL 1) 6-62 
DLGC_HASSETSEL input type, (vol. 1) 6-62 
DLGC_PUSHBUTTON input type, (vol. 1) 6-62 
DLGC_RADIOBUTTON input type, (vol. 1) 6-62 
DLGC_ WANTALLKEYS input type, (vol. 1) 6-62 
DLGC_ W ANTARROWS input type, (vol. 1) 6-62 

Index 9 

DLGC_ W ANTCHARS input type, (vol. 1) 6-62 
DLGC_WANTMESSAGE input type, (vol. 1) 6-62 
DLGC_ W ANTTAB input type, (vol. 1) 6-62 
DlgDirList function, (vol. 1) 1-43,4-100 to 4-101 
DIgDirListComboBox function, (vol. 1) 1-43,4-102 
DlgDirSelect function, (vol. 1) 1-44,4-103 
DIgDirSelectComboBox function, (vol. 1) 1-44,4-104 
DLGITEMTEMPLATE data structure, (vol. 2) 7-34 
DLGTEMPLATE 

data structure, (vol. 1) 6-100, (vol. 2) 7-31 to 7-35 
DLGITEMTEMPLATE data structure, (vol. 2) 7-34 
FONTINFO data structure, (vol. 2) 7-34 

OM_COPY option, (vol. 1) 4-131 
DM_GETDEFID message, (vol. 1) 5-9, 6-19 
OM_MODIFY option, (vol. 1) 4-132 
DM_PROMPT option, (vol. 1) 4-132 
DM_SETDEFID message, (vol. 1) 5-9, 6-19 
OM_UPDATE option, (vol. 1) 4-132 
Document conventions 

bold text, (vol. 1) xxiv 
curly braces ({ }), (vol. 1) xxv 
double brackets ([[]]), (vol. 1) xxv 
horizontal ellipses ( ... ), (vol. 1) xxiv 
monospaced type, (vol.l) xxiv 
italic text, (vol. 1) xxiv 
parentheses ( ), (vol. 1) xxiv 
quotation marks (" "), (vol. 1) xxv 
small capital letters, (vol. 1) xxv 
vertical bar (I), (vol. 1) xxv 
vertical ellipses, (vol. 1) xxiv 

DOS interrupt function request (21H), (vol. 1) 4-104 
DOS3Call function, (vol. 1) 3-6,4-104 
Double brackets ([[]]), as document convention, (vol. 1) 
xxv 
Double quotation marks (" "), (vol. 2) 8-6 to 8-7,8-10, 
8-19 
DPtoLP function, (vol. 1) 2-20, 4-105 
DRAFT_QUALITY font quality, (vol. 2) 7-43 
DRAFTMODE printer escape, (vol. 2) 12-7 
DrawFocusRect function, (vol. 1) 1-31,2-24,4-106 
Drawleon function, (vol. 1) 1-31,4-106 
Drawing 

formatted text, (vol. 1) 1-40 
gray text, (vol. 1) 1-42 
icons, (vol. 1) 1-39 
mode, default, (vol. 1) 1-33 

ORA WITEMSTRUCT 
as parameter ofWM_DRAWITEM message, (vol. 1) 

6-59 
data structure, described, (vol. 2) 7-36 to 7-37 

DrawMenuBarfunction, (vol. 1) 1-56,4-12,4-87,4-107, 
4-257,4-311,4-350 
DRAWPATTERNRECT printer escape, (vol. 2) 12-8 
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DrawText function, (vol. 1) 1-31,4-107 to 4-109 
Driver, printer initialization, (vol. 2) 7-27 
DRIVERVERSION device capability, (vol. 1) 4-167 
Drop-down menu. See Pop-up menu 
DS_ABSALIGN dialog-box style, (vol. 2) 7-32, 8-14 to 
8-15 
DS_LOCALEDIT dialog-box style, (vol. 1) 4-66, (vol. 2) 
7-32,8-16 
DS_MODALFRAME dialog-box style, (vol. 1) 4-66, 
(vol. 2) 7-32, 8-16 
DS_NOIDLEMSG dialog-box style, (vol. 1) 4-66, (vol. 
2) 7-33, 8-16 
DS_SETFONT dialog-box style, (vol. 1) 6-100, (vol. 2) 
7-32 
DS_SYSMODAL dialog-box style, (vol. 1) 4-66, (vol. 2) 
7-32,8-16 
DSTINVERT raster operation, (vol. 1) 4-19 
DT_BOTTOM forma.t for DrawText function, (vol. 1) 
4-108 
DT_CALCRECT format for DrawText function, (vol. 1) 
4-108 
DT _EXPANDT ABS format for DrawText function, (vol. 
1) 4-108 
DT _EXTERNALLEADING format for DrawText 
function, (vol. 1) 4-108 
DT_NOCLIP format for DrawText function, (vol. 1) 
4-108 
DT_NOPREFIX fonnat for DrawText function, (vol. 1) 
4-109 
DT_SINGLELINE format for DrawText function, (vol. 
1) 4-109 
DT _ T ABSTOP format for DrawText function, (vol. 1) 
4-109 
DT _TOP format for DrawText function, (vol. 1) 4-109 
DT _ VCENTER format for DrawText function, (vol. 1) 
4-109 
DT_ WORDBREAK format for DrawText function, (vol. 
1) 4-109 
DUP assembler operator, (vol. 2) 14-15 
DWORD data type, (vol. 2) 7-1 
Dynamic Data Exchange. See DDE 

E 
Edit control 

described, (vol. 2) 8-30 to 8-31,8-40 
tab stops in, (vol. 1) 6-28 

EDIT control class 
control styles, (vol. 2) 8-31, 8-39 
described, (vol. 1) 4-64, (vol. 2) 8-36 

Edit-control notification codes, (vol. 1) 5-16 
Editing keys, (vol. 2) 8-30 
EDITTEXT resource statement 

described, (vol. 2) 8-30 to 8-31 
style option, (vol. 2) 8-30 

EDITTEXT statement, DIALOG resource statement, 
(vol. 2) 8-20 
#elif directive, resource compiler, (vol. 2) 8-50 
Ellipse function, (vol. 1) 2-24 to 2-25, 4-110 
Ellipses 

horizontal, as document convention, (vol. 1) xxiv 
vertical, as document convention, (vol. 1) xxiv 

#else directive, resource compiler, (vol. 2) 8-50 
EM_CANUNDO message, (vol. 1) 5-10, 6-20 
EM_EMPTYUNDOBUFFER message, (vol. 1) 5-10, 
6-20 
EM_FMTLINES message, (vol. 1) 5-10, 6-20 
EM_GETHANDLE message, (vol. 1) 5-10, 6-21 
EM_GETLINE message, (vol. 1) 5-10, 6-21 
EM_GETLINECOUNT message, (vol. 1) 5-10, 6-22 
EM_GETMODIFY message, (vol. 1) 5-10, 6-22 
EM_GETRECT message, (vol. 1) 5-10, 6-22 
EM_GETSEL message, (vol. 1) 5-10, 6-23 
EM_LIMITTEXT message, (vol. 1) 5-10, 6-23 
EM_LINEFROMCHAR message, (vol. 1) 5-10, 6-23 
EM_LINEINDEX message, (vol. 1) 5-10, 6-24 
EM_LINELENGTH message, (vol. 1) 5-10, 6-24 
EM_LINES CROLL message, (vol. 1) 5-10, 6-25 
EM_REPLACESEL message, (vol. 1) 5-11, 6-25 
EM_SETHANDLE message, (vol. 1) 5-11, 6-26 
EM_SETMODIFY message, (vol. 1) 5-11, 6-26 
EM_SETPASSWORDCHAR message, (vol. 1) 4-71, 
5-11,6-26, (vol. 2) 8-40 
EM_SETRECT message, (vol. 1) 5-11, 6-27 
EM_SETRECTNP message, (vol. 1) 5-11, 6-27 
EM_SETSEL message, (vol. 1) 5-11, 6-28 
EM_SETTABSTOPS message, (vol. 1) 5-11, 6-28 
EM_SETWORDBREAK message, (vol. 1) 5-11,6-29 
EM_UNDO message, (vol. 1) 5-11, 6-30 
EmptyClipboard function, (vol. 1) 1-59,4-110 
EMS memory, determining available, (vol. 1) 4-177 
EN_CHANGE message, (vol. 1) 5-16, 6-30 
EN_ERRS PACE message, (vol. 1) 5-16, 6-30 
EN_HSCROLL message, (vol. 1) 5-16, 6-31 
EN_KILLFOCUS message, (vol. 1) 5-16, 6-31 
EN_MAXTEXT message, (vol. 1) 5-16, 6-31 
EN_SETFOCUS message, (vol. 1) 5-16, 6-32 
EN_UPDATE message, (vol. 1) 5-16, 6-32 
EN_ VSCROLL message, (vol. 1) 5-16, 6-33 
ENABLEDUPLEX printer escape, (vol. 2) 12-9 
EnableHardwareInput function, (vol. 1) 1-30,4-111 
EnableMenuItem function, (vol. 1) 1-56,4-111,4-311 
ENABLEPAIRKERNING printer escape, (vol. 2) 12-10 
ENABLERELATIVEWIDTHS printer escape, (vol. 2) 
12-11 
EnableWindow function, (vol. 1) 1-29,4-112 



END_PATH printer escape, (vol. 2) 12-12 to 12-14 
EndDeferWindowPos function, (vol. 1) 1-28,4-113 
EndDialog function, (vol. 1) 1-44,4-99,4-113 
ENDDOC printer escape, (vol. 2) 12-12 
#endif directive, resource compiler, (vol. 2) 8-51 
EndPaint function, (vol. 1) 1-31, 4-114 
Entry point 

creating, (vol. 2) 13-5 
function, (vol. 2) 14-2 

EnumChildWindows function, (vol. 1) 1-57,4-115 
EnumClipboardFormats function, (vol. 1) 1-59,4-116 
EnumFonts function, (vol. 1) 2-28, 4-117 
EnumMetaFile function, (vol. 1) 2-41, 4-118 to 4-119 
EnumObjects function, (vol. 1) 2-6, 4-120 
ENUMPAPERBINS printer escape, (vol. 1) 4-91, (vol. 2) 
12-15 
ENUMPAPERMETRICS printer escape, (vol. 2) 12-16 
EnumProps function, (vol. 1) 1-65,4-121 to 4-122 
EnumTaskWindows function, (vol. 1) 1-57,4-123 to 
4-124 
EnumWindows function, (vol. 1) 1-57,4-125 
Epilog, Windows, (vol. 2) 13-4 
EPSPRINTING printer escape, (vol. 2) 12-16 
EQU directive, Cmacro, (vol. 2) 13-3 
EqualRect function, (vol. 1) 1-67,4-126 
EqualRgn function, (vol. 1) 2-21, 4-126 
errn$ macro, Cmacro, (vol. 2) 14-7 
errnz macro, Cmacro, (vol. 2) 14-8 
Error macros, Cmacro, (vol. 2) 13-9 
ERROR region type, (vol. 1) 4-32, 4-129, 4-158, 4-224, 
4-260,4-318 to 4-319, 4-359 
ES_AUTOHSCROLL control style, (vol. 1) 4-70, (vol. 
2) 8-41 
ES_AUTOVSCROLL control style, (vol. 1) 4-70, (vol. 
2) 8-40 to 8-41 
ES_CENTER control style, (vol. 1) 4-70, (vol. 2) 8-39 
ES_LEFT control style, (vol. 1) 4-70, (vol. 2) 8-39 
ES_LOWERCASE control style, (vol. 1) 4-70, (vol. 2) 
8-39 
ES_MULTILINE control style, (vol. 1) 4-70, (vol. 2) 8-40 
ES_NOHIDESEL control style, (vol. 1) 4-71, (vol. 2) 
8-41 
ES_OEMCONVERT control style, (vol. 1) 4-71, (vol. 2) 
8-41 
ES_PASSWORD control style, (vol. 1) 4-71, (vol. 2) 8-40 
ES_RIGHT control style, (vol. 1) 4-71, (vol. 2) 8-39 
ES_UPPERCASE control style, (vol. 1) 4-71, (vol. 2) 
8-40 
Escape character 

\a, (vol. 2) 8-10 
\1, (vol. 2) 8-10 

Escape function, (vol. 1) 4-126 
EscapeCommFunction function, (vol. 1) 3-11, 4-127 

Escapes, printer, (vol. 2) 12-1 
EV _BREAK event-mask value, (vol. 1) 4-373 
EV _ CTS event-mask value, (vol. 1) 4-373 
EV _DSR event-mask value, (vol. 1) 4-373 
EV _ERR event-mask value, (vol. 1) 4-373 
EV _PERR event-mask value, (vol. 1) 4-373 
EV _RING event-mask value, (vol. 1) 4-373 
EV _RLSD event-mask value, (vol. 1) 4-373 
EV _RXCHAR event-mask value, (vol. 1) 4-373 
EV _RXFLAG event-mask value, (vol. 1) 4-373 

Index 11 

EV _TXEMPTY event-mask value, (vol. 1) 4-373 
EVEN PARITY parity type, (vol. 2) 7-23 
ExcludeClipRect function, (vol. 1) 2-22,4-128 
ExcludeUpdateRgn function, (vol. 1) 1-31,4-129 
EXETYPE module-definition statement, (vol. 2) 10-4 
Exit point, function, (vol. 2) 14-3 
ExitWindows function, (vol. 1) 3-6,4-130 
Exporting function, (vol. 2) 10-7 
EXPORTS module-definition statement, (vol. 2) 10-4 
EXPORTS statement, (vol. 2) 10-1 
EXT_DEVICE_CAPS printer escape, (vol. 2) 12-17 to 
12-18 
ExtDeviceMode function, (vol. 1) 2-44,4-130 to 4-132 
Extents, viewport and window default, (vol. 1) 1-33 
externX macro, Cmacro, (vol. 2) 14-9 
ExtFloodFill function, (vol. 1) 2-25, 4-133 
ExtTextOut function, (vol. 1) 2-27, 4-134 to 4-135 
EXTTEXTOUT printer escape, (vol. 2) 12-19 to 12-20 

F 
FAR data type, (vol. 2) 7-1 
FAR function type, Cmacro, (vol. 2) 13-10 
FARPROC data type, (vol. 2) 7-1 
FarPtr 

cCall, use with, (vol. 2) 14-9 
macro, Cmacro, (vol. 2) 14-9 

FatalAppExit function, (vol. 1) 3-14, 4-136 
FatalExit function, (vol. 1) 3-14,4-136 
FF _DECORATIVE font family, (vol. 2) 7-44 
FF _DONTCARE font family, (vol. 2) 7-44 
FF _MODERN font family, (vol. 2) 7-44 
FF_ROMAN font family, (vol. 2) 7-44 
FF _SCRIPT font family, (vol. 2) 7-44 
FF _SWISS font family, (vol. 2) 7-44 
File 

bitmap, device-independent, format, (vol. 2) 9-1 
clipboard format~ (vol. 2) 9-5 . 
closing, (vol. 1) 4-271 
CMACROS.INC, (vol. 2) 13-4 
creating, (vol. 1) 4-271 
cursor format, (vol. 2) 9-3 
help, displaying, (vol. 1) 4-460 



12 Reference 

icon format, (vol. 2) 9-2 
initialization 

application-specific, (vol. 1) 4-199, 4-463 
WINDOWS.H, (vol. 2) 8-15 

metafile format, (vol. 2) 9-6 
module-definition file format, (vol. 2) 10-1 
opening, (vol. 1) 4-294 
positioning the pointer, (vol. 1) 4-274 
reading, (vol. 1) 4-297 
writing, (vol. 1) 4-300 

Filling mode 
ALTERNATE, (vol. 1) 4-58, 4-389 
WINDING, (vol. 1) 4-58,4-389 

FillRect function, (vol. 1) 1-31,4-137 
FillRgn function, (vol. 1) 2-21, 4-138 
Filters, installing, (vol. 1) 1-65 
FindAtom function, (vol. 1) 3-9,4-138 
FindResource function, (vol. 1) 3-7, 4-139 
FindWindow function, (vol. 1) 1-57,4-140 
Fixed-pitch font attribute, (vol. 1) 2-35 
FIXED resource-compiler key word, (vol. 2) 8-2 to 8-3, 
8-5 to 8-6, 8-9, 8-13 
FlashWindow function, (vol. 1) 1-59,4-141 
Flat memory model, (vol. 2) E-2, E-5 
FloodFill function, (vol. 1) 2-25, 4-141 
FlushComm function, (vol. 1) 3-11,4-142 
FLUSHOUTPUT printer escape, (vol. 2) 12-21 
Font functions, (vol. 1) 2-28 to 2-29 
Font mapping characteristics, (vol. 1) 2-38 to 2-39 
FONT resource-compiler key word, (vol. 2) 8-2 
FONT resource statement, (vol. 2) 8-19 
Font Selection, (vol. 1) 2-40 
FONTINFO data structure, (vol. 1) 6-100, (vol. 2) 7-34 
Fonts 

average character width, (vol. 1) 2-35 
character sets 

ANSI, (vol. 1) 2-35 
described, (vol. 1) 2-34 
OEM, (vol. 1) 2-35 
printer, (vol. 1) 2-35 
vendor specific, (vol. 1) 2-35 

control, current, (vol. 1) 6-62 
default, (vol. 1) 1-33 
digitized aspect, (vol. 1) 2-36 
family 

described, (vol. 1) 2-29 
italic, bold, and underline, (vol. 1) 2-32 

leading, (vol. 1) 2-33 to 2-34 
logical, creating, (vol. 1) 4-48, 4-51, (vol. 2) 7-40 
maximum character width, (vol. 1) 2-36 
overhang, (vol. 1) 2-36 
pitch, (vol. 1) 2-35 
resource, (vol. 2) 8-2 

setting in control, (vol. 1) 6-99 
Formats, clipboard, (vol. 1) 4-370 
Formatted text, styles, (vol. 1) 1-41 
FrameRect function, (vol. 1) 1-31,4-143 
FrameRgn function, (vol. 1) 2-21, 4-143 
FreeLibrary function, (vol. 1) 3-2,4-144 
FreeModule function, (vol. 1) 3-2, 4-144 
FreeProcInstance function, (vol. 1) 3-2, 4-145 
FreeResource function, (vol. 1) 3-7, 4-145 
FreeSelector function, (vol. 1) 3-5,4-146 
Function macros, Cmacro, (vol. 2) 13-8 
Function register, (vol. 2) 13-8 
Functions 

additional, (vol. 1) 1-67 
bitmap, (vol. 1) 2-25 to 2-27 
bounding rectangles, (vol. 1) 2-25 
callback, (vol. 2) 13-5 
caret, (vol. 1) 1-60 to 1-61 
clipboard, (vol. 1) 1-58 
clipping, (vol. 1) 2-22 
coordinates, (vol. 1) 2-20, 2-23 
defining in assembly language, (vol. 2) 14-4 
device context attributes, (vol. 1) 2-3 
device contexts, (vol. 1) 2-2 
displaying, (vol. 1) 1-28 
drawing tools, (vol. 1) 2-5 
entry point, (vol. 2) 14-2 
environment, (vol. 1) 2-47 
error, (vol. 1) 1-59 
exit point, (vol. 2) 14-3 
far, (vol. 2) 14-5 
filters, (vol. 1) 1-63 
font, (vol. 1) 2-28 
hardware, (vol. 1) 1-30 
hook, (vol. 1) 1-63 
information, (vol. 1) 1-57 
input, (vol. 1) 1-29 
main loop, (vol. 1) 1-4 
mapping drawing attributes, (vol. 1) 2-15 
menu, (vol. 1) 1-56 
metafile, (vol. 1) 2-41 
movement, (vol. 1) 1-28 
near, (vol. 2) 14-5 
obtaining device information, (vol. 1) 2-5 
painting, (vol. 1) 1-31 
printer control, (vol. 1) 2-44 
property lists, (vol. 1) 1-65, 1-67 
public, (vol. 2) 14-5 
rectangle 

coordinates, (vol. 1) 1-67 
specifying, (vol. 1) 1-67 

regions, (vol. 1) 2-21 
system, (vol. 1) 1-58 



G 

text, (vol. 1) 2-27 
window, (vol. 1) 1-6 

GCL_MENUNAME option, (vol. 1) 4-368 
GCL_ WNDPROC option, (vol. 1) 4-154, 4-368 
GCW _CBCLSEXTRA option, (vol. 1) 4-155, 4-369 
GCW _CBWNDEXTRA option, (vol. 1) 4-155, 4-369 
GCW _HBRBACKGROUND option, (vol. 1) 4-155, 
4-369 
GCW _HCURSOR option, (vol. 1) 4-155, 4-369 
GCW _HICON option, (vol. 1) 4-155, 4-369 
GCW _HMODULE option, (vol. 1) 4-155 
GCW _STYLE option, (vol. 1) 4-155, 4-369 
GDI functions 

brushes, predefined, (vol. 1) 2-7 
color palettes, (vol. 1) 2-10 
drawing attribute functions 

background mode and color, (vol. 1) 2-14 
described, (vol. 1) 2-13 
mapping funtions, (vol. 1) 2-15 
stretch mode and text color, (vol. 1) 2-14 

drawing tool functions, (vol. 1) 2-5 
mapping functions, (vol. 1) 2-15 
mapping modes 

constraining, (vol. 1) 2-17 to 2-18 
transformation equations, (vol. 1) 2-18 

obtaining device information, (vol. 1) 2-5 
pens, predefined, (vol. 1) 2-8 
selecting fonts, (vol. 1) 2-36 
using drawing tools, (vol. 1) 2-6 
working with color palettes, (vol. 1) 2-11 

GetActiveWindow function, (vol. 1) 1-29,4-147 
GetAspectRatioFilter function, (vol. 1) 2-36, 4-147 
GetAsyncKeyState function, (vol. 1) 1-30,4-147 
GetAtomHandle function, (vol. 1) 3-9, 4-148 
GetAtomName function, (vol. 1) 3-9,4-148 
GetBitmapBits function, (vol. 1) 2-25, 4-149 
GetBitmapDimension function, (vol. 1) 2-25, 4-149 
GetBkColor function, (vol. 1) 2-14, 4-150 
GetBkMode function, (vol. 1) 2-14, 4-150 
GetBrushOrg function, (vol. 1) 2-6, 4-150 
GetBValue function, (vol. 1) 2-9,4-151 
GetCapture function, (vol. 1) 1-29,4-151 
GetCaretBlinkTime function, (vol. 1) 1-60,4-151 
GetCaretPos function, (vol. 1) 1-60, 4-152 
GetCharWidth function, (vol. 1) 2-28, 4-152 
GetClasslnfo function, (vol. 1) 1-7,4-153 
GetClassLong function, (vol. 1) 1-7,4-153 
GetClassName function, (vol. 1) 1-7,4-154 
GetClassWord function, (vol. 1) 1-7,4-155 
GetClientRect function, (vol. 1) 1-28, 4-156 
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GetClipboardData function, (vol. 1) 1-59,4-156 
GetClipboardFormatName function, (vol. 1) 1-59,4-157 
GetClipboardOwner function, (vol. 1) 1-59,4-157 
GetClipboardViewer function, (vol. 1) 1-59,4-158 
GetClipBox function, (vol. 1) 2-22,4-158 
GetCodeHandle function, (vol. 1) 3-2, 4-159 
GetCodelnfo function, (vol. 1) 3-5,4-159 to 4-160 
GETCOLORTABLE printer escape, (vol. 2) 12-21 
GetCommError function, (vol. 1) 3-11,4-161 
GetCommEventMask function, (vol. 1) 3-11, 4-162 
GetCommState function, (vol. 1) 3-11,4-162 
GetCurrentPDB function, (vol. 1) 3-7,4-163 
GetCurrentPosition function, (vol. 1) 4-163 
GetCurrentTask function~ (vol. 1) 3-7, 4-164 
GetCurrentTime function, (vol. 1) 1-29, 1-58,4-164 
GetCursorPos function, (vol. 1) 1-62,4-164 
GetDC function, (vol. 1) 1-31, 4-165 
GetDCOrg function, (vol. 1) 2-2, 4-165 
GetDesktopWindow function, (vol. 1) 4-166 
GetDeviceCaps function, (vol. 1) 4-166 to 4-169 
GetDialogBaseUnits function, (vol. 1) 1-44, 1-47,4-170, 
4-304,6-28,6-44, (vol. 2) 7-35, 8-14, 8-21 to 8-30,8-32 
to 8-35 
GetDIBits function, (vol. 1) 2-13, 2-26, 4-168, 4-171 
GetDIgCtrlID function, (vol. 1) 1-44, 4-172 
GetDlgltem function, (vol. 1) 1-44,4-173 
GetDlgltemlnt function, (vol. 1) 1-44,4-173 
GetDlgltemText function, (vol. 1) 1-44,4-174 
GetDOSEnvironment function, (vol. 1) 3-7; 4-175 
GetDoubleClickTime function, (vol. 1) 1-29,4-175 
GetDriveType function, (vol. 1) 3-13,4-175 
GetEnvironment function, (vol. 1) 2-47, 4-176 
GETEXTENDEDTEXTMETRICS printer escape, (vol. 
2) 12-21 to 12-25 
GETEXTENTTABLE printer escape, (vol. 2) 12-26 
GETFACENAME printer escape, (vol. 2) 12-27 
GetFocus function, (vol. 1) 1-29,4-177 
GetFreeSpace function, (vol. 1) 3-3,4-177 
GetGValue function, (vol. 1) 2-9, 4-178 
GetInputState function, (vol. 1) 1-30,4-178 
GetInstanceData function, (vol. 1) 3-2, 4-178 
GetKBCodePage function, (vol. 1) 1-31,4-179 
GetKeyboardState function, (vol. 1) 1-30,4-180 
GetKeyboardType function, (vol. 1) 4-181 
GetKeyNameText function, (vol. 1) 1-30,4-182 
GetKeyState function, (vol. 1) 1-30,4-183 
GetLastActiveP'opup function, (vol. 1) 1-7, 4-183 
GetMapMode function, (vol. 1) 2-15, 4-184 
GetMenu function, (vol. 1) 1-56,4-184 
GetMenuCheckMarkDimensions function, (vol. 1) 1-56, 
4-184 
GetMenultemCount function, (vol. 1) 1-56,4-185 
GetMcnultemID function, (vol. 1) 1-56,4-185 
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GetMenuState function, (vol. 1) 1-56,4-185 to 4-186 
GetMenuString function, (vol. 1) 1-56, 4-187 
GetMessage function, (vol. 1) 1-2, 4-188 
GetMessagePos function, (vol. 1) 1-2,4-189 
GetMessageTime function, (vol. 1) 1-2,4-189 
GetMetaFile function, (vol. 1) 2-41,4-190 
GetMetaFileBits function, (vol. 1) 2-41, 4-190 
GetModuleFileName function, (vol. 1) 3-2,4-190 
GetModuleHandle function, (vol. 1) 3-2,4-191 
GetModuleUsage function, (vol. 1) 3-2,4-191 
GetNearestColor function, (vol. 1) 2-9, 4-192 
GetNearestPaletteIndex function, (vol. 1) 2-10, 4-192 
GetNextDlgGroupItem function, (vol. 1) 1-44,4-192 
GetNextDlgTabItem function, (vol. 1) 1-44, 4-193 
GetNextWindow function, (vol. 1) 1-58,4-194 
GetNumTasks function, (vol. 1) 3-7,4-194 
GetObject function, (vol. 1) 2-6,4-195 
GETPAIRKERNTABLE printer escape, (vol. 2) 12-27 to 
12-28 
GetPaletteEntries function, (vol. 1) 2-10,4-195 
GetParent function, (vol. 1) 1-58,4-196 
GETPHYSPAGESIZE printer escape, (vol. 2) 12-29 
GetPixel function, (vol. 1) 2-26, 4-196 
GetPolyFillMode function, (vol. 1) 2-14,4-197 
GETPRINTINGOFFSET printer escape, (vol. 2) 12-29 
GetPriorityClipboardFormat function, (vol. 1) 1-59,4-197 
GetPrivateProfileInt function, (vol. 1) 3-10, 4-198 to 
4-199 
GetPrivateProfileString function, (vol. 1) 3-10,4-199 to 
4-200 
GetProcAddress function, (vol. 1) 3-2,4-200 
GetProfileInt function, (vol. 1) 3-10, 4-201 
GetProfileString function, (vol. 1) 3-10, 4-202 
GetProp function, (vol. 1) 1-65, 4-203 
GetRgnBox function, (vol. 1) 2-21, 4-203 
GetROP2 function, (vol. 1) 2-14,4-204 
GetRValue function, (vol. 1) 2-9, 4-204 
GETSCALINGFACTOR printer escape, (vol. 2) 12-30 
GetScrollPos function,.(vol. 1) 1-53,4-205 
GetScrollRange function, (vol. 1) 1-53, 4-205 to 4-206 
GETSETPAPERBINS printer escape, (vol. 2) 12-30 to 
12-31 
GETSETPAPERMETRICS printer escape, (vol. 2) 12-32 
GETSETPAPERORIENT printer escape, (vol. 2) 12-32 
GETSETPAPERORIENT ATION printer escape, (vol. 2) 
12-33 
GETSETSCREENPARAMS printer escape, (vol. 2) 
12-33 to 12-34 . 
GetStockObject function, (vol. 1) 2-6, 4-207 
GetStretchBltMode function, (vol. 1) 2-14,4-208 
GetSubMenu function, (vol. 1) 1-56,4-209, (vol. 2) 7-17 
GetSysColor function, (vol. 1) 1-58,4-209,4-250 
GetSysModalWindow function, (vol. 1) 4-210 

GetSystemDirectory function, (vol. 1) 3-13, 4-210 
GetSystemMenu function, (vol. 1) 1-57,4-211,6-106 
GetSystemMetrics function, (vol. 1) 1-58,4-212 
GetSystemPaletteEntries function, (vol. 1) 2-10, 4-213 
GetSystemPaletteUse function, (vol. 1) 2-10,4-214 
GetTabbedTextExtent function, (vol. 1) 2-27,4-215 
GETTECHNOLOGY printer escape, (vol. 2) 12-35 
GetTempDrive function, (vol. 1) 3-13,4-216 
GetTempFileName function, (vol. 1) 3-13,4-216 
GetTextAlign function, (vol. 1) 2-27,4-217 to 4-218 
GetTextCharacterExtra function, (vol. 1) 4-219 
GetTextColor function, (vol. 1) 2-14, 4-219 
GetTextExtent function, (vol. 1) 2-27, 4-220 
GetTextFace function, (vol. 1) 2-27, 4-220 
GetTextMetrics function, (vol. 1) 2-27, 4-221 
GetThresholdEvent function, (vol. 1) 3-12,4-221 
GetThresholdStatus function, (vol. 1) 3-12, 4-222 
GetTickCount function, (vol. 1) 1-29, .4-222 
GetTopWindow function, (vol. 1) 1-58,4-222 
GETTRACKKERNTABLE printer escape, (vol. 2) 12-35 
to 12-36 
GetUpdateRect function, (vol. 1) 1-31,4-223 
GetUpdateRgn function, (vol. 1) 1-31, 4-223 
GETVECTORBRUSHSIZE printer escape, (vol. 2) 12-37 
GETVECTORPENSIZE printer escape, (vol. 2) 12-37 
GetVersion function, (vol. 1) 3-2,4-224 
GetViewportExt function, (vol. 1) 2-15, 4-225 
GetViewportOrg function, (vol. 1) 2-15, 4-225 
GetWindow function, (vol. 1) 1-58,4-225 
GetWindowDC function, (vol. 1) 1-31,4-226 
GetWindowExt function, (vol. 1) 2-15, 4-227 
GetWindowLong function, (vol. 1) 1-7, 1-16,4-228 
GetWindowOrg function, (vol. 1) 2-15, 4-228 
GetWindowRect function, (vol. 1) 1-28, 4-229 
GetWindowsDirectory function, (vol. 1) 3-13,4-229 
GetWindowTask function, (vol. 1) 1-58,4-230 
GetWindowText function, (vol. 1) 1-28,4-230 
GetWindowTextLength function, (vol. 1) 1-29,4-231 
GetWindowWord function, (vol. 1) 1-7,4-231 
GetWinFlags function, (vol. 1) 3-3,4-232 
GeiWinMem32Version, (vol. 2) E-3, E-lO 
Global variable, Cmacro, (vol. 2) 14-11 
Gioba116PointerAlloc function, (vol. 2) E-3, E-1O to E-ll 
Gioba116PointerFree function, (vol. 2) E-3, E-ll 
Globa132Alloc function, (vol. 2) E-3, E-12 to E-13 
Giobal32CodeAlias function, (vol. 2) E-3, E-13 to E-14 
Globa132CodeAliasFree function, (vol. 2) E-3, E-14 
Globa132Free function, (vol. 2) E-3, E-14 to E-15 
Giobal32Realloc function, (vol. 2) E-3, E-15 
GlobalAddAtom function, (vol. 1) 3-9,4-233 
GlobalAlloc function, (vol. 1) 3-3, 4-233 to 4-234 
GlobalCompact function, (vol. 1) 3-3,4-177,4-235 
GlobalDeleteAtom function, (vol. 1) 3-9,4-235 



GlobalDiscard function, (vol. 1) 3-3, 4-236 
GlobalDosAlloc function, (vol. 1) 3-3, 4-236 
GlobalDosFree function, (vol. 1) 3-3, 4-237 
GlobalFindAtom function, (vol. 1) 3-10,4-237 
GlobalFix function, (vol. 1) 3-5,4-238 
GlobalFlags function, (vol. 1) 3-3,4-238 
GlobalFree function, (vol. 1) 3-3,4-239 
GlobalGetAtomName function, (vol. 1) 3-10,4-240 
GLOBALHANDLE data type, (vol. 2) 7-2 
GlobalHandle function, (vol. 1) 3-3, 4-240 
GlobalLock function, (vol. 1) 3-3, 4-241 
GlobalLRUNewest function, (vol. 1) 3-3, 4-241 
GlobalLRUOldest function, (vol. 1) 3-3, 4-242 
GlobalNotify function, (vol. 1) 3-3,4-242 
GlobalPageLock function, (vol. 1) 3-6,4-243 
GlobalPageUnlock function, (vol. 1) 3-6, 4-244 
GlobalReAlloc function, (vol. 1) 3-3,4-244 to 4-245 
GlobalSize function, (vol. 1) 3-3,4-246 
GlobalUnfix function, (vol. 1) 3-6, 4-247 
GlobalUnlock function, (vol. 1) 3-4, 4-247 
GlobalUnwire function, (vol. 1) 3-4, 4-248 
GlobalWire function, (vol. 1) 3-4,4-248 
globalX macro, Cmacro, (vol. 2) 14-10 
GMEM_DDESHARE option, (vol. 1) 4-234, 4-239 
GMEM_DISCARDABLE option, (vol. 1) 4-234, 4-239, 
4-245 
GMEM_DISCARDED option, (vol. 1) 4-239 
GMEM_FIXED option, (vol. 1) 4-234 
GMEM_MODIFY option, (vol. 1) 4-245 
GMEM_MOVEABLE option, (vol. 1) 4-234, 4-245 
GMEM_NOCOMPACT option, (vol. 1) 4-234, 4-246 
GMEM_NODISCARD option, (vol. 1) 4-234, 4-246 
GMEM_NOT_BANKED option, (vol. 1) 4-177, 4-234, 
4-239 
GMEM_NOTIFY option, (vol. 1) 4-234 
GMEM_ZEROINIT option, (vol. 1) 4-234, 4-246 
Graphics device interface, defined, (vol. 1) xvii 
GRAY_BRUSH stock object, (vol. 1) 4-207 
GRAYED menu-item option, (vol. 2) 7-51 
GRA YED option 

MENUITEM resource statement, (vol. 2) 8-11 
POPUP resource statement, (vol. 2) 8-12 

GrayString function, (vol. 1) 1-31,4-249 to 4-251 
Group box, BUTTON class, (vol. 2) 8-27 
GROUPBOX resource statement 

described, (vol. 2) 8-27 to 8-28 
DIALOG resource statement, (vol. 2) 8-20 

GW _CHILD option, (vol. 1) 4-226 
GW _HWNDFIRST option, (vol. 1) 4-226 
GW _HWNDLAST option, (vol. 1) 4-226 
GW _HWNDNEXT option, (vol. 1) 4-194, 4-226 
GW _HWNDPREV option, (vol. 1) 4-194, 4-226 
GW _OWNER option, (vol. 1) 4-226 

Index 15 

GWL_EXSTYLE option, (vol. 1) 4-228, 4-416 
GWL_STYLE option, (vol. 1) 4-228, 4-416 
GWL_ WNDPROC option, (vol. 1) 4-228, 4-416 
GWW_HINSTANCE option, (vol. 1) 4-231, 4-428 
GWW _HWNDPARENT option, (vol. 1) 4-231 
GWW _ID option, (vol. 1) 4-231,4-428 

H 
HANDLEd~a~~,~~.~~2 
Handle table, (vol. 2) 7-38 
Handles 

instance, (vol. 1) 1-12 
task, obtaining, (vol. 1) 4-164 

HANDLETABLE data structure, (vol. 2) 7-38 
HBITMAP data type, (vol. 2) 7-2 
HBRUSH data type, (vol. 2) 7-2 
HCURSOR data type, (vol. 2) 7-2 
HDC data type, (vol. 2) 7-2 
Heap, local, (vol. 2) 10-5 
HEAPSIZE module-definition statement, (vol. 2) 10-5 
HEAPSIZE statement 

described, (vol. 2) 10-1 
syntax, (vol. 2) 10-5 

Help application, (vol. 1) 4-460 
HELP_CONTEXT option, (vol. 1) 4-460 
HELP _HELPONHELP option, (vol. 1) 4-460 
HELP_INDEX option, (vol. 1) 4-460 
HELP_KEY option, (vol. 1) 4-461 
HELP _MUL TIKEY option, (vol. 1) 4-461 
HELP option, MENUITEM resource statement, (vol. 2) 
8-10 
HELP_QUIT option, (vol. 1) 4-461 
HELP _SETINDEX, (vol. 1) 4-461 
HFONT data type, (vol. 2) 7-2 
HIBYTE utility macro, (vol. 1) 3-13, 4-252 
HICON data type, (vol. 2) 7-2 
HideCaret function, (vol. 1) 1-60,4-252 
HiliteMenuItem function, (vol. 1) 1-57,4-253 
HIWORD utility macro, (vol. 1) 3-13,4-171,4-254 
HMENU data type, (vol. 2) 7-2 
HOLLOW_BRUSH stock object, (vol. 1) 4-207 
Hook chain, (vol. 1) 4-82 
Hook function, (vol. 1) 4-82 
HORZRES device capability, (vol. 1) 4-167 
HORZSIZE device capability, (vol. 1) 4-167 
HPALETTE data type, (vol. 2) 7-2 
HPEN data type, (vol. 2) 7-2 
HRGN data type, (vol. 2) 7-2 
HS_BDIAGONAL brush hatch style, (vol. 1) 4-52, (vol. 
2) 7-40 
HS_CROSS brush hatch style, (vol. 1) 4-52, (vol. 2) 7-40 
HS_DIAGCROSS brush hatch style, (vol. 1) 4-52, (vol. 
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2) 7-40 
HS_FDIAGONAL brush hatch style, (vol. 1) 4-52, (vol. 
2) 7-40 
HS_HORIZONTAL brush hatch style, (vol. 1) 4-52, (vol. 
2) 7-40 
HS_ VERTICAL brush hatch style, (vol. 1) 4-52, (vol. 2) 
7-40 
HSTR data type, (vol. 2) 7-2 
HTBOTTOM mouse-position code, (vol. 1) 6-85 
HTBOTTOMLEFT mouse-position code, (vol. 1) 6-85 
HTBOTTOMRIGHT mouse-position code, (vol. 1) 6-85 
HTCAPTION mouse-position code, (vol. 1) 6-85 
HTCLIENT mouse-position code, (vol. 1) 6-85 
HTERROR mouse-position code, (vol. 1) 6-85 
HTGROWBOX mouse-position code, (vol. 1) 6-85 
HTHSCROLL mouse-position code, (vol. 1) 6-85 
HTLEFT mouse-position code, (vol. 1) 6-85 
HTMENU mouse-position code, (vol. 1) 6-85 
HTNOWHERE mouse-position code, (vol. 1) 6-85 
HTREDUCE mouse-position code, (vol. 1) 6-85 
HTRIGHT mouse-position code, (vol. 1) 6-85 
HTSIZE mouse-position code, (vol. 1) 6-85 
HTSYSMENU mouse-position code, (vol. 1) 6-85 
HTTOP mouse-position code, (vol. 1) 6-85 
HTTOPLEFT mouse-position code, (vol. 1) 6-85 
HTTOPRIGHT mouse-position code, (vol. 1) 6-86 
HTTRANSPARENT mouse-position code, (vol. 1) 6-86 
HTVSCROLL mouse-position code, (vol. 1) 6-86 
HTZOOM mouse-position code, (vol. 1) 6-86 
hWindowMenu, (vol. 2) 7-17 

I 
IBM PC extended character set, (vol. 2) D-1 
Icon 

class, (vol. 1) 1-12 
drawing, (vol. 1) 1-39 
file format, (vol. 2) 9-2 

Icon resource, (vol. 2) 8-2 
ICON resource-compiler key word, (vol. 2) 8-2 
ICON resource statement 

described, (vol. 2) 8-33 
DIALOG resource statement, (vol. 2) 8-20 

IDABORT menu-item value, (vol. 1) 4-307 
IDC_ARROW cursor type, (vol. 1) 4-278 
IDC_CROSS cursor type, (vol. 1) 4-278 
IDC_IBEAM cursor type, (vol. 1) 4-278 
IDC_ICON cursor type, (vol. 1) 4-278 
IDC_SIZE, (vol. 1) 4-278 
IDC_SIZENESW cursor type, (vol. 1) 4-278 
IDC_SIZENS cursor type, (vol. 1) 4-278 
IDC_SIZENWSE cursor type, (vol. 1) 4-278 
IDC_SIZEWE cursor type, (vol. 1) 4-278 

IDC_UPARROW cursor type, (vol. 1) 4-278 
IDC_ WAIT cursor type, (vol. 1) 4-278 
IDCANCEL menu-item value, (vol. 1) 4-132, 4-307 
IDCAPPLICATION icon type, (vol. 1) 4-279 
IDCASTERISK icon type, (vol. 1) 4-279 
IDCEXCLAMATION icon type, (vol. 1) 4-279 
IDCHAND icon type, (vol. 1) 4-279 
IDCQUESTION icon type, (vol. 1) 4-279 
IDIGNORE menu-item value, (vol. 1) 4-307 
IDNO menu-item value, (vol. 1) 4-307 
IDOK menu-item value, (vol. 1) 4-132, 4-307 
IDRETRY menu-item value, (vol. 1) 4-307 
IDYES menu-item value, (vol. 1) 4-307 
IE_BADID error return value for OpenComm function, 
(vol. 1) 4-322 
IE_BAUDRATE error return value for OpenComm 
function, (vol. 1) 4-322 
IE_BYTESIZE error return value for OpenComm 
function, (vol. 1) 4-322 
IE_DEFAULT error return value for OpenComm 
function, (vol. 1) 4-322 
IE_HARDWARE error return value for OpenComm 
function, (vol. 1) 4-322 
IE_MEMORY error return value for OpenComm 
function, (vol. 1) 4-322 
IE_NOPEN error return value for OpenComm function, 
(vol. 1) 4-322 
IE_OPEN error return value for OpenComm function, 
(vol. 1) 4-322 
#if directive, resource compiler, (vol. 2) 8-49 
#ifdef directive, resource compiler, (vol. 2) 8-48 
#ifndef directive, resource compiler, (vol. 2) 8-49 
IMPORTS module-definition statement, (vol. 2) 10-6 
IMPORTS statement, (vol. 2) 10-1, 10-6 
INACTIVE option 

MENU ITEM resource statement, (vol. 2) 8-10 
POPUP resource statement, (vol. 2) 8-11 

INCLUDE command, Cmacro, (vol. 2) 13-4 
#include directive 

resource compiler, (vol. 2) 8-47 
when required with STYLE statement, (vol. 2) 8-15 

INCLUDE environmental variable, (vol. 2) 8-47 
IncUpdate, (vol. 2) 7-55 
InflateRect function, (vol. 1) 1-67 to 1-68, 4-255 
InitAtomTable function, (vol. 1) 3-10,4-255 
Initialization file, application-specific 

getting integer from, (vol. 1) 4-199 
getting string from, (vol. 1) 4-199 
writing to, (vol. 1) 4-463 

InSendMessage function, (vol. 1) 1-2, 4-256 
InsertMenu function, (vol. 1) 1-26, 1-57,4-54,4-59, 
4-211,4-256 to 4-258,6-106, (vol. 2) 7-38 
Instructions, coding sequences, (vol. 2) 13-9 



int data type, (vol. 2) 7-2 
Integer messages, (vol. 1) 6-1 
Intercharacter spacing, default, (vol. 1) 1-33 
Internal data structures, (vol. 1) 1-16 
Interrupt 

function request (21H), (vol. 1) 4-104 
--function request (5CH), (vol. 1) 4-315 

IntersectClipRect function, (vol. 1) 2-22,47259 
IntersectRect function, (vol. 1) 1-67 to 1-68, 4-260 
InvalidateRect function, (vol. 1) 1-31,4-261 
InvalidateRgn function, (vol. 1) 1-32,4-261 
InvertRect function, (vol. 1) 1-32, 4-262 
InvertRgn function, (vol. 1) 2-21, 4-263 
IsCharAlpha function, (vol. 1) 3-8,4-263 
IsCharAlphaNumeric function, (vol. 1) 3-8, 4-264 
IsCharLower function, (vol. 1) 3-8, 4-264 
IsCharUpper function, (vol. 1) 3-8,4-264 
IsChild function, (vol. 1) 1-58,4-265 
IsClipboardFormatAvailable function, (vol. 1) 1-59,4-265 
IsDialogMessage function, (vol. 1) 1-44,4-266 
IsDlgButtonChecked function, (vol. 1) 1-44,4-266 
IsIconic function, (vol. 1) 1-29,4-267 
IsRectEmpty function, (vol. 1) 1-68,4-267 
IsWindow function, (vol. 1) 1-58,4-268 
IsWindowEnabled function, (vol. 1) 1-30,4-268 
IsWindowVisible function, (vol. 1) 1-29,4-269 
IsZoomed function, (vol. 1) 1-29,4-269 

K 
Key 

BACKSPACE, (vol. 2) 8-36 
CONTROL, (vol. 2) 8-8 
editing, (vol. 2) 8-30 
getting name, (vol. 1) 4-182 
SHIFT, (vol. 2) 8-8 
TAB, (vol. 2) 8-17 

Key word, resource-compiler 
BITMAP, (vol. 2) 8-2 
CURSOR, (vol. 2) 8-2 
DISCARDABLE, (vol. 2) 8-2, 8-4 to 8-6, 8-9, 8-14 
FIXED, (vol. 2) 8-2 to 8-3, 8-5 to 8-6, 8-9, 8-13 
FONT, (vol. 2) 8-2 
ICON, (vol. 2) 8-2 
LOADONCALL, (vol. 2) 8-2 to 8-3, 8-5 to 8-6, 8-9, 8-13 
MOVEABLE, (vol. 2) 8-2, 8-4 to 8-6, 8-9, 8-14 
PRELOAD, (vol. 2) 8-2 to 8-4, 8-6, 8-9, 8-13 

Keyboard, using with dialog boxes, (vol. 1) 1-52 
KillTimer function, (vol. 1) 1-30,4-270 

L 
Label 

name, (vol. 2) 14-4, 14-6 

public, (vol. 2) 13-7 
labelX macro, Cmacro, (vol. 2) 14-11 
Language, assembly, (vol. 2) 13-1 

Index 17 

LB_ADDSTRING message, (vol. 1) 5-12, 6-34 to 6-35, 
6-39,6-41, (vol. 2) 7-27, 7-38, 7-49 
LB_DELETESTRING message, (vol. 1) 5-12, 6-34, 6-57 
LB_DIR message, (vol. 1) 5-12, 6-35 
LB_FINDSTRING message, (vol. 1) 5-12, 6-35 
LB_GETCOUNT message, (vol. 1) 5-12, 6-36 
LB_GETCURSEL message, (vol. 1) 5-12, 6-36 
LB_GETHORIZONTALEXTENT message, (vol. 1) 
5-12,6-36 
LB_GETITEMDATA message, (vol. 1) 5-12, 6-37 
LB_GETITEMRECT message, (vol. 1) 5-12, 6-37 
LB_GETSEL message, (vol. 1) 5-12, 6-37 
LB_GETSELCOUNT message, (vol. 1) 5-12, 6-38 
LB_GETSELITEMS message, (vol. 1) 5-12, 6-38 
LB_GETTEXT message, (vol. 1) 5-12, 6-38 
LB_GETTEXTLEN message, (vol. 1) 5-12, 6-39 
LB_GETTOPINDEX message, (vol. 1) 5-12, 6-39 
LB_INSERTSTRING message, (vol. 1) 5-12, 6-34 to 
6-35,6-39 to 6-41, (vol. 2) 7-27, 7-38, 7-49 
LB_RESETCONTENTmessage, (vol. 1) 5-13, 6-40, 6-57 
LB_SELECTSTRING message, (vol. 1) 5-13, 6-40 
LB_SELITEMRANGE message, (vol. 1) 5-13, 6-41 
LB_SETCOLUMNWIDTH message, (vol. 1) 4-72, 5-13, 
6-42, (vol. 2) 8-42 
LB_SETCURSEL message, (vol. 1) 5-13, 6-42 
LB_SETHORIZONTALEXTENT message, (vol. 1) 
5-13,6-42 
LB_SETITEMDATA message, (vol. 1) 5-13, 6-37, 6-43 
LB_SETSEL message, (vol. 1) 5-13, 6-43 
LB_SETTABSTOPS message, (vol. 1) 5-13, 6-44 
LB_SETTOPINDEX message, (vol. 1) 5-13, 6-44 
LBN_DBLCLK message, (vol. 1) 5-16, 6-45 
LBN_ERRSPACE message, (vol. 1) 5-16, 6-45 
LBN_KILLFOCUS message, (vol. 1) 5-16, 6-45 
LBN_SELCHANGE message, (vol. 1) 5-16, 6-46 
LBN_SETFOCUS message, (vol. 1) 5-16, 6-46 
LBS_EXTENDEDSELcontrol style, (vol. 1) 4-71, (vol. 
2) 8-42 
LBS_HASSTRINGS control style, (vol. 1) 4-72, 6-34 to 
6-35,6-37,6-39 to 6-41, (vol. 2) 8-42 
LBS_MULTICOLUMN control style, (vol. 1) 4-72,6-42, 
(vol. 2) 8-42 
LBS_MULTIPLESEL control style, (vol. 1) 4-72, (vol. 
2) 8-42 
LBS_NOINTEGRALHEIGHT control style, (vol. 2) 8-42 
LBS_NOREDRA W control style, (vol. 1) 4-72, (vol. 2) 
8-42 
LBS_NOTIFY control style, (vol. 1) 4-72, (vol. 2) 8-42 
LBS_OWNERDRA WFIXED control style, (vol. 1) 4-72, 
(vol. 2) 8-42 
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LBS_OWNERDRAWVARIABLE control style, (vol. 1) 
4-72, (vol. 2) 8-42 
LBS_SORT control style, (vol. 1) 4-72, (vol. 2) 8-42 
LBS_STANDARD control style, (vol. 1) 4-72, (vol. 2) 
8-41 
LBS_ WANTKEYBOARDINPUT control style, (vol. 2) 
8-43 
_Idose function, (vol. 1) 3-14,4-271 
_lcreat function, (vol. 1) 3-14, 4-271 
Library 

C-Ianguage, (vol. 2) 13-5 
linking, (vol. 2) 13-5 
Windows, (vol. 2) 13-5 

Library module, (vol. 2) 10-7 
LIBRARY module-definition statement, (vol. 2) 10-7 
LIBRARY statement, (vol. 2) 10-1, 10-7 
LimitEMSPages function, (vol. 1) 3-4,4-272 
Line-output functions 

coordinates, (vol. 1) 2-23 
pen styles, colors and widths, (vol. 1) 2-23 

LINECAPS device capability, (vol. 1) 4-169 
LineDDA function, (vol. 1) 2-22, 4-272 
LineTo function, (vol. 1) 2-22,4-273 
List box 

directory listings, (vol. 1) 1-49 
horizontal scrolling, (vol. 1) 6-36, 6-42 
owner-draw, (vol. 1) 1-50, (vol. 2) 7-26 

deleted item, (vol. 1) 6-57 
measuring, (vol. 2) 7-48 
sorting, (vol. 1) 6-53, (vol. 2) 7-19 

tab stops in, (vol. 1) 6-44 
LISTBOX control class 

control styles, (vol. 2) 8-26, 8-41 
described, (vol. 1) 4-65, (vol. 2) 8-26, 8-36 

LISTBOX resource statement 
described, (vol. 2) 8-26 
DIALOG resource statement, (vol. 2) 8-20 

_llseek function, (vol. 1) 3-14,4-274 
LMEM_DISCARDABLE option, (vol. 1) 4-285, 4-287, 
4-290 
LMEM_DISCARDED option, (vol. 1) 4-287 
LMEM_FIXED option, (vol. 1) 4-285 
LMEM_MODIFY option, (vol. 1) 4-285, 4-290 
LMEM_MOVEABLE option, (vol. 1) 4-285, 4-290 
LMEM_NOCOMPACT option, (vol. 1) 4-285, 4-290 
LMEM_NODISCARD option, (vol. 1) 4-286, 4-291 
LMEM_ZEROINIT option, (vol. 1) 4-286, 4-291 
LoadAccelerators function, (vol. 1) 3-7,4-275 
LoadBitmap function, (vol. 1) 2-26, 3-7, 4-275 to 4-276 
LoadCursor function, (vol. 1) 1-62, 3-7,4-277 
LoadIcon function, (vol. 1) 3-7, 4-278 
LoadLibrary function, (vol. 1) 3-2, 4-279 
LoadMenu function, (vol. 1) 3-7,4-280 

LoadMenuIndirect function, (vol. 1) 1-57,4-281 
LoadModule function, (vol. 1) 3-15,4-281 to 4-282 
LOADONCALL resource-compiler key word, (vol. 2) 
8-2 to 8-3, 8-5 to 8-6, 8-9, 8-13 
LoadResource function, (vol. 1) 3-7, 4-283 
LoadString function, (vol. 1) 3-7,4-284, (vol. 2) 8-5 
LOBYTE utility macro, (vol. 1) 3-13,4-285 
Local heap, (vol. 2) 10-5 
Local stack, (vol. 2) 10-9 
LocalAlloc function, (vol. 1) 3-4,4-285 
LocalCompact function, (vol. 1) 3-4, 4-286 
LocalDiscard function, (vol. 1) 3-4,4-287 
LocalFlags function, (vol. 1) 3-4,4-287 
LocalFree function, (vol. 1) 3-4, 4-288 
LOCALHANDLE data type; (vol. 2) 7-3 
LocalHandle function, (vol. 1) 3-4,4-288 
Locallnit function, (vol. 1) 3-4, 4-288 
LocalLock function, (vol. 1) 3-4, 4-289 
LocalReAlloc function, (vol. 1) 3-4,4-290 
LocalShrink function, (vol. 1) 3-4, 4-291 
LocalSize function, (vol. 1) 3-4, 4-292 
LocalUnlock function, (vol. 1) 3-4, 4-292 
10ca1X, Cmacro, (vol. 2) 13-9, 14-11 
LockData function, (vol. 1) 3-4,4-293 
LockResource function, (vol. 1) 3-7, 4-293 
LockSegment function, (vol. 1) 3-4, 3-6,4-294 
LOGBRUSH data structure, (vol. 2) 7-39 
LOGFONT data structure, (vol. 2) 7-40 to 7-44 
Logical palette 

See also LOGPALETTE data structure 
and input focus, (vol. 1) 6-95 
changed, (vol. 1) 6-92 
changing entries in, (vol. 1) 4-387 
creating, (vol. 1) 4-55, (vol. 2) 7-45 
finding color in, (vol. 1) 4-192 
index specifier (direct), (vol. 1) 4-327 
index specifier (indirect), (vol. 1) 4-328 
realizing, (vol. 1) 4-343, 6-92 
retrieving entries, (vol. 1) 4-195 
selecting, (vol. 1) 4-361 

LOGPALETTE data structure, (vol. 1) 4-55, (vol. 2) 
7-45,7-55 
LOGPEN data structure, (vol. 2) 7-45 to 7-46 
LOGPIXELSX device capability, (vol. 1) 4-167 
LOGPIXELSY device capability, (vol. 1) 4-167 
long data type, (vol. 2) 7-3 
_lopen function, (vol. 1) 3-14,4-294 to 4-295 
LOWORD utility macro, (vol. 1) 3-13,4-171,4-296 
LPBITMAP data type, (vol. 2) 7-3 
LPBITMAPCOREHEADER data type, (vol. 2) 7-3 
LPBITMAPCOREINFO data type, (vol. 2) 7-3 
LPBITMAPFILEHEADER data type, (vol. 2) 7-3 
LPBITMAPINFO data type, (vol. 2) 7-3 



LPBITMAPINFOHEADER data type, (vol. 2) 7-3 
LPCOMPAREITEMSTRUCT data type, (vol. 2) 7-3 
LPCREATESTRUCT data type, (vol. 2) 7-3 
LPDELETEITEMSTRUCT data type, (vol. 2) 7-3 
LPDRAWITEMSTRUCT data type, (vol. 2) 7-3 
LPHANDLETABLE data type, (vol. 2) 7-3 
LPINT data type, (vol. 2) 7-3 
LPLOGBRUSH data type, (vol. 2) 7-3 
LPLOGFONT data type, (vol. 2) 7-3 
LPLOGPALETTE data type, (vol. 2) 7-3 
LPLOGPEN data type, (vol. 2) 7-4 
LPMEASUREITEMSTRUCT data type, (vol. 2) 7-4 
LPMETAFILEPICT data type, (vol. 2) 7-4 
LPMSG data type, (vol. 2) 7-4 
LPOFSTRUCT data type, (vol. 2) 7-4 
LPPAINTSTRUCT data type, (vol. 2) 7-4 
LPPALETTEENTRY data type, (vol. 2) 7-4 
LPPOINT data type, (vol. 2) 7-4 
LPRECT data type, (vol. 2) 7-4 
LPSTR data type, (vol. 2) 7-4 
LPTEXTMETRIC data type, (vol. 2) 7-4 
LPtoDP function, (vol. 1) 2-20,4-296 
LPVOID data type, (vol. 2) 7-4 
LPWNDCLASS data type, (vol. 2) 7-4 
_lread function, (vol. 1) 3-14, 4-297 
lstrcat function, (vol. 1) 3-8,4-297 
lstrcmp function, (vol. 1) 3-8,4-298 
lstrcmpi function, (vol. 1) 3-8,4-299 
lstrcpy function, (vol. 1) 3-9,4-299 
lstrlen function, (vol. 1) 3-9,4-300 
L TEXT resource statement 

described, (vol. 2) 8-20 to 8-21 
DIALOG resource statement, (vol. 2) 8-20 

LTGRA Y _BRUSH stock object, (vol. 1) 4-207 
_lwrite function, (vol. 1) 3-14, 4-300 to 4-301 

M ________________________ _ 
Macro Assembler, (vol. 2) 13-1 
Macros, Cmacro, (vol. 2) 13-6, 14-1 
MAKEINTATOM utility macro, (vol. 1) 3-10, 3-13, 
4-302 
MAKEINTRESOURCE function, (vol. 1) 3-13 
MAKEINTRESOURCE utility macro, (vol. 1) 4-153, 
4-302 
MAKELONG utility macro, (vol. 1) 3-13, 4-302 
MAKEPOINT utility macro, (vol. 1) 3-13, 4-303 
MakeProcInstance function, (vol. 1) 3-2, 4-303, (vol. 2) 
7-1 
MapDialogRect function, (vol. 1) 1-44,4-304 
Mapping mode, default, (vol. 1) 1-33 
MapVirtualKey function, (vol. 1) 1-31,4-305 
MARKPARITYparity type, (vol. 2) 7-23 

Index 19 

max macro, (vol. 1) 4-305 
Maximize box, (vol. 2) 8-17 
MB_ABORTRETRYIGNORE option, (vol. 1) 4-308 
MB_APPLMODAL option, (vol. 1) 4-308 
MB_DEFBUTTON1 option, (vol. 1) 4-308 
MB_DEFBUTTON2 option, (vol. 1) 4-308 
MB_DEFBUTTON3 option, (vol. 1) 4-308 
MB_ICONASTERISK option, (vol. 1) 4-308 
MB_ICONEXCLAMATION option, (vol. 1) 4-308 
MB_ICONHAND option, (vol. 1) 4-308 
MB_ICONINFORMATION option, (vol. 1) 4-308 
MB_ICONQUESTION option, (vol. 1) 4-308 
MB_ICONSTOP option, (vol. 1) 4-308 
MB_OK option, (vol. 1) 4-308 
MB_OKCANCEL option, (vol. 1) 4-308 
MB_RETRYCANCEL option, (vol. 1) 4-308 
MB_SYSTEMMODAL option, (vol. 1) 4-308 
MB_TASKMODAL option, (vol. 1) 4-309 
MB_ YESNO option, (vol. 1) 4-309 
MB_ YESNOCANCEL option, (vol. 1) 4-309 
MDI. See Multiple document interface (MDI) 
MDICREATESTRUCT 

as parameter ofWM_MDICREATE message, (vol. 1) 
6-76 

data structure, (vol. 2) 7-47 
MEASUREITEMSTRUCT data structure, (vol. 1) 6-80, 
(vol. 2) 7-48 to 7-50 
memC option, Cmacro, (vol. 2) 13-2 
memH option, Cmacro, (vol. 2) 13-2 
memL option, Cmacro, (vol. 2) 13-2 
memM option, Cmacro, (vol. 2) 13-2 
MEMORY combine type, Cmacro, (vol. 2) 14-6 
Memory, least-recently used, (vol. 1) 4-241 to 4-242 
Memory model 

flat, (vol. 2) E-1 
segmented, (vol. 2) E-2 . 

Memory-model option 
Cmacro, (vol. 2) 13-2 
compact. See memC option, Cmacro 
huge. See memH option, Cmacro 
large. See memL option, Cmacro 
medium. See memM option, Cmacro 
small. See memS option, Cmacro 

memS option, Cmacro, (vol. 2) 13-2 
Menu 

changing, (vol. 1) 4-11 to 4-13, 4-256 to 4-258, 4-309 to 
4-311 

class, (vol. 1) 1-14 
creating, (vol. 1) 4-54 
deleting, (vol. 1) 4-87 
loading, (vol. 2) 7-50 
owner-draw. See Menu, owner-draw 
pop-up, (vol. 1) 1-26, 4-59 



20 Reference 

resource, (vol. 2) 8-8 
Menu bar, described, (vol. 1) 1-25 
Menu checkmark 

custom, (vol. 1) 4-385 
getting size of, (vol. 1) 4-184 

Menu functions, (vol. 1) 1-56 
Menu item, removing, (vol. 1) 4-349 
Menu, owner-draw 

drawing, (vol. 2) 7-36 
measuring, (vol. 2) 7-48 

MENU resource statement, (vol. 2) 8-8 to 8-11, 8-13, 
8-18 
MENUBARBREAK option 

MENUITEM statement, (vol. 2) 8-11 
POPUP statement, (vol. 2) 8-12 

MENUBREAK option 
MENUITEM statement, (vol. 2) 8-11 
POPUP statement, (vol. 2) 8-11 

MENUITEM SEPARATOR statement, (vol. 2) 8-13 
MENUITEM statement, (vol. 2) 8-10 
MENUITEMTEMPLATE data structure, (vol. 2) 7-50 to 
7-51 
MERGECOPY raster operation, (vol. 1) 4-19 
MERGEPAINT raster operation, (vol. 1) 4-19 
Message functions, (vol. 1) 1-2 
MessageBeep function, (vol. 1) 1-59,4-306 
MessageBox function, (vol. 1) 1-59,4-306 to 4-308 
Messages 

application queue, (vol. 1) 1-3 
bypassing the queue, (vol. 1) 1-3 
checking the queue, (vol. 1) 1-5 
clipboard, (vol. 1) 5-7 
closing, (vol. 1) 1-28 
contents, (vol. 1) 6-1 
described, (vol. 1) 1-6 
destroy message, (vol. 1) 1-28 
dispatching, (vol. 1) 1-3 
examining 

checking queues, passing, posting, (vol. 1) 1-6 
formatted and transmitting, (vol. 1) 1-6 

generated by applications, (vol. 1) 1-3 
generating or processing 

input events and application queue, (vol. 1) 1-3 
queuing and virtual-key, (vol. 1) 1-3 

input events, (vol. 1) 1-3 
integer, (vol. 1) 6-1 
keyboard input, (vol. 1) 1-4 
peeking, (vol. 1) 1-5 
posting, (vol. 1) 1-5, 4-335 
pulling, (vol. 1) 1-3 
pushing, (vol. 1) 1-3 
ranges, (vol. 1) 6-1 
reading, (vol. 1) 1-3, 1-5 

reserved, (vol. 1) 6-1 
sending, (vol. 1) 1-5 
special actions, (vol. 1) 1-3 
string, (vol. 1) 6-1 
translating 

accelerator keys, (vol. 1) 1-5 
described, (vol. 1) 1-4 
loops, (vol. 1) 1-5 

virtual keys, (vol. 1) 1-4 
window 

default processing, (vol. 1) 4-85 
functions, (vol. 1) 1-3 

Metafile file format, (vol. 2) 9-6 
Metafile functions 

additional escapes, (vol. 1) 2-47 
described, (vol. 1) 2-41 
environment, (vol. 1) 2-47 
information escapes, (vol. 1) 2-47 
printer escapes 

banding, (vol. 1) 2-45 to 2-46 
starting and ending, (vol. 1) 2-46 
terminating, (vol. 1) 2-46 

Metafile picture format, (vol. 2) 7-52 
METAFILEPICT data structure, (vol. 2) 7-52 
Metafiles 

changing, (vol. 1) 2-43 
creating, (vol. 1) 2-41 to 2-42 
deleting, (vol. 1) 2-43 
storing, (vol. 1) 2-43 

MF_BITMAP menu flag, (vol. 1) 4-13, 4-258,4-311, 
6-81 
MF _BYCOMMAND menu flag, (vol. 1) 4-25, 4-112, 
4-253,4-258,4-311 
MF _BYPOSITION menu flag, (vol. 1) 4-25, 4-112, 
4-253,4-258,4-311 
MF _CHECKED menu flag, (vol. 1) 4-13, 4-25, 4-186, 
4-258,4-311,6-81 
MF_CHECKED menu-item option, (vol. 2) 7-51 
MF _DISABLED menu flag, (vol. 1) 4-13, 4-112, 4-186, 
4-258,4-311,6-81 
MF_ENABLED menu flag, (vol. 1) 4-13, 4-112, 4-186, 
4-258,4-311 
MF _END menu option, (vol. 2) 7-51 
MF _GRAYED menu flag, (vol. 1) 4-13, 4-112, 4-186, 
4-258,4-311,6-81 
MF _HELP menu-item option, (vol. 2) 7-51 
MF _HI LITE menu flag, (vol. 1) 4-253 
MF _MENUBARBREAK menu flag, (vol. 1) 4-13, 
4-186,4-258,4-311 
MF _MENUBARBREAK menu-item option, (vol. 2) 7-51 
MF _MENUBREAK menu flag, (vol. 1) 4-13, 4-186, 
4-258,4-312 
MF _MENUBREAK menu-item option, (vol. 2) 7-51 



MF _MOUSES ELECT menu flag, (vol. 1) 6-81 
MF _OWNERDRAW menu flag, (vol. 1) 4-13, 4-259, 
4-312,6-81 
MF _OWNERDRA W menu-item option, (vol. 2) 7-51 
MF _POPUP menu flag, (vol. 1) 4-14, 4-259, 4-312, 6-81 
MF _POPUP menu-item option, (vol. 2) 7-51 
MF _SEPARATOR menu flag, (vol. 1) 4-14, 4-186, 
4-259,4-312 
MF _STRING menu flag, (vol. 1) 4-14, 4-259, 4-312 
MF _SYSMENU menu flag, (vol. 1) 6-81 
MF _UNCHECKED menu flag, (vol. 1) 4-14,4-25, 
4-186,4-259,4-312 
MF _UNHILITE menu flag, (vol. 1) 4-253 
MFCOMMENT printer escape, (vol. 2) 12-38 
MIDCREATESTRUCT menu flag, (vol. 2) 7-48 
min macro, (vol. 1) 4-309 
Minimize box, (vol. 2) 8-17 
Minus (-) sign, (vol. 2) 14-7 
MK_CONTROL mouse-key code, (vol. 1) 6-71 to 6-74, 
6-82, 6-96 to 6-97 
MK_LBUTTON mouse-key code, (vol. 1) 6-71, 6-73 to 
6-74,6-82, 6-96 to 6-97 
MK_MBUTION mouse-key code, (vol. 1) 6-71 to 6-73, 
6-82, 6-96 to 6-97 
MK_RBUTTON mouse-key code, (vol. 1) 6-71 to 6-74, 
6-82,6-96 
MK_SHIFf mouse-key code, (vol. 1) 6-71 to 6-74,6-82, 
6-96 to 6-97 
MM_ANISOTROPIC mapping mode, (vol. 1) 4-383 
MM_HIENGLISH mapping mode, (vol. 1) 4-383 
MM_HIMETRIC mapping mode, (vol. 1) 4-383 
MM_ISOTROPIC mapping mode, (vol. 1) 4-384 
MM_LOENGLISH mapping mode, (vol. 1) 2-20,4-384 
MM_LOMETRIC mapping mode, (vol. 1) 4-384 
MM_TEXT mapping mode, (vol. 1) 2-19, 4-384 
MM_TWIPS mapping mode, (vol. 1) 4-384 
Mnemonic, (vol. 2) 8-10, 8-21 t08-25, 8-27 to 8-29 
ModifyMenu function, (vol. 1) 1-57,4-211,4-309 to 
4-311, 6-106 
Module-definition file 

CODE statement, (vol. 2) 10-2 
DATA statement, (vol. 2) 10-2 
DESCRIPTION statement, (vol. 2) 10-3 
EXETYPE statement, (vol. 2) 10-4 
EXPORTS statement, (vol. 2) 10-4 
HEAPSIZE statement, (vol. 2) 10-5 
IMPORTS statement, (vol. 2) 10-6 
LIBRARY statement, (vol. 2) 10-7 
module statement, (vol. 2) 10-1 
NAME statement, (vol. 2) 10-7 
SEGMENTS statement, (vol. 2) 10-8 
STACKSIZE statement, (vol. 2) 10-9 
STUB statement, (vol. 2) 10-10 

Index 21 

Module statement in module-definition file, (vol. 2) 10-1 
Mouse cursor. See Cursor 
MOVEABLE resource-compiler key word, (vol. 2) 8-2, 
8-4 to 8-6, 8-9, 8-14 
MoveTo function, (vol. 1) 2-22, 4-312 
MoveWindow function, (vol. 1) 1-29,4-313 
MSG data structure, (vol. 2) 7-53 
MSGF _DIALOGBOX filter-function message type, (vol. 
1) 4-426 to 4-427 
MSGF _MENU filter-function message type, (vol. 1) 
4-426 to 4-427 
MSGF _MESSAGEBOX filter-function message type, 
(vol. 1) 4-427 
MulDiv function, (vol. 1) 3-13, 4-314 
MULTIKEYHELP data structure, (vol. 2) 7-53 
Multiple document interface (MDI) 

child window, (vol. 2) 7-16 
activating, (vol. 1) 6-75, 6-78 
active, (vol. 1) 6-77 
cascading, (vol. 1) 6-75 
closing, (vol. 1) 6-76 
creating, (vol. 1) 6-75, (vol. 2) 7-47 
default function, (vol. 1) 4-84 
maximizing, (vol. 1) 6-77 
restoring, (vol. 1) 6-78 
system accelerator, (vol. 1) 4-445 
tiling, (vol. 1) 6-79 

client window, (vol. 1) 6-75 to 6-77,6-79 
described, (vol. 1) 1-25 
frame window default function, (vol. 1) 4-81 
messages, (vol. 1) 5-19 
system accelerator, (vol. 1) 4-445 

Multiple-line edit control, (vol. 2) 8-40 
Multiple-line resource statement 

ACCELERATORS, (vol. 2) 8-7 
DIALOG, (vol. 2) 8-13 
MENU, (vol. 2) 8-8 
RCDATA, (vol. 2) 8-4 
STRINGTABLE, (vol. 2) 8-5 

Multitasking, defined, (vol. 1) xvi 

N 
NAME module-definition statement, (vol. 2) 10-7 
NAME statement, (vol. 2) 10-1 
Naming 

conventions, data types, (vol. 2) 7-5 
executable module, (vol. 2) 10-7 
imported functions, (vol. 2) 10-6 
library module, (vol. 2) 10-7 

NEAR data type, (vol. 2) 7-4 
NETBIOS interrupt, function request (5CH), (vol. 1) 
4-315 
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NetBIOSCall function, (vol. 1) 3-6, 4-315 
NEWFRAME printer escape, (vol. 2) 12-38 
NEXTBAND printer escape, (vol. 2) 12-39 
NO INVERT option, ACCELERATORS resource 
statement, (vol. 2) 8-8 
Non-resident segments, (vol. 2) 14-5 
NOPARITYparity type, (vol. 2) 7-23 
Notification codes 

button, (vol. 1) 5-15 
edit control, (vol. 1) 5-16 

NPSTR data type, (vol. 2) 7-4 
NULL_BRUSH stock object, (vol. 1) 4-207 
NULL_PEN stock object, (vol. 1) 4-207 
NULLREGION region type, (vol. 1) 4-32, 4-129 to 
4-130,4-158,4-224,4-260,4-318 to 4-319,4-359 
NUMBRUSHES device capability, (vol. 1) 4-167 
NUMCOLORS device capability, (vol. 1) 4-167 
NUMFONTS device capability, (vol. 1) 4-167 
NUMPENS device capability, (vol. 1) 4-167 

o 
ODA_DRA WEN TIRE drawing action, (vol. 2) 7-37 
ODA_FOCUS drawing action, (vol. 2) 7-37 
ODA_SELECT drawing action, (vol. 2) 7-37 
ODDPARITY parity type, (vol. 2) 7-23 
ODS_CHECKED owner-draw control status, (vol. 2) 
7-37 
ODS_DISABLED owner-draw control status, (vol. 2) 
7-37 
ODS_FOCUS owner-draw control status, (vol. 2) 7-37 
ODS_GRA YED owner-draw control status, (vol. 2) 7-37 
ODS_SELECTED owner-draw control status, (vol. 2) 
7-37 
ODT_BUTTON owner-draw control type, (vol. 2) 7-36, 
7-49 
ODT_COMBOBOX owner-draw control type, (vol. 2) 
7-19, 7-27, 7-36, 7-49 
ODT_LISTBOX owner-draw control type, (vol. 2) 7-19, 
7-27, 7-36, 7-49 
ODT_MENU owner-draw control type, (vol. 2) 7-36, 
7-49 
OEM_FIXED_FONT stock object, (vol. 1) 4-207 
OemKeyScan function, (vol. 1) 1-31,4-316 
OemToAnsi function, (vol. 1) 3-9,4-316 
OemToAnsiBuff function, (vol. 1) 3-9, 4-317 
OF_CANCEL option, (vol. 1) 4-323 
OF_CREATE option, (vol. 1) 4-323 
OF_DELETE option, (vol. 1) 4-323 
OF_EXIST option, (vol. 1) 4-323 
OF_PARSE option, (vol. 1) 4-323 
OF_PROMPT option, (vol. 1) 4-323 
OF_READ option, (vol. 1) 4-295, 4-323 

OF _READWRITE option, (vol. 1) 4-295 
OF_REOPEN option, (vol. 1) 4-323 
OF_VERIFY option, (vol. 1) 4-325 
OF_WRITE option, (vol. 1) 4-296, 4-325 
OFFSET macro, Cmacro, (vol. 2) 14-6 
Offset value, (vol. 2) 14-4, 14-6 
OffsetClipRgn function, (vol. 1) 2-22,4-317 
OffsetRect function, (vol. 1) 1-67 to 1-68, 4-318 
OffsetRgn function, (vol. 1) 2-21, 4-319 
OffsetViewportOrg function, (vol. 1) 2-15, 4-319 
OffsetWindowOrg function, (vol. 1) 2-15, 4-320 
OFSTRUCT data structure, (vol. 2) 7-54 
ONE5STOPBITS stop-bits type, (vol. 2) 7-24 
ONESTOPBIT stop-bits type, (vol. 2) 7-24 
OPAQUE background mode, (vol. 1) 4-365 
OpenClipboard function, (vol. 1) 1-59,4-321 
OpenComm function, (vol. 1) 3-11, 4-321 
OpenFile function, (vol. 1) 3-14,4-322 to 4-324 
OpenIcon function, (vol. 1) 1-29,4-325 
OpenSound function, (vol. 1) 3-12, 4-326 
Option 

MENUBARBREAK, (vol. 2) 8-11 
MENUBREAK, (vol. 2) 8-11 
SHIFT, (vol. 2) 8-8 

Option, Cmacro 
memC, (vol. 2) 13-2 
memL, (vol. 2) 13-2 
memM, (vol. 2) 13-2 
memory-model, (vol. 2) 13-2 
memS, (vol. 2) 13-2 
?PLM, (vol. 2) 13-3 
stack-checking, (vol. 2) 13-6 
?WIN, (vol. 2) 13-4 

Option, menu-item 
CHECKED, (vol. 2) 8-10, 8-12 
GRAYED, (vol. 2) 8-11 to 8-12 
HELP, (voL 2) 8-10 
INACTIVE, (vol. 2) 8-10 to 8-11 
MENUBARBREAK, (vol. 2) 8-12 

OR operator, (vol. 2) 8-12, 8-21 to 8-22, 8-24 to 8-27, 
8-30 to 8-32 
Origin 

brush, default, (vol. 1) 1-33 
viewport, default, (vol. 1) 1-33 
window, default, (vol. 1) 1-34 

OutputDebugString function, (vol. 1) 3-14, 4-326 
Overlapped window, (vol. 1) 1-22 
Overriding types, (vol. 2) 13-9 
Owner-draw button. See Button, owner-draw 
Owner-draw control. See Control, owner-draw 
Owner-draw dialog box controls, (vol. 1) 1-51 
Owner-draw menu. See Menu, owner-draw 
OWNERDRA WFIXED resource option, (vol. 1) 6-80 



p 
PAGE alignment type, (vol. 2) 14-5 
Painting 

functions, (vol. 1) 1-31 
inverting, drawing, filling, (vol. 1) 1-39 
rectangles, (vol. 1) 1-39 
systems display, (vol. 1) 1-31 
updating 

background, (vol. 1) 1-38 
displays, (vol. 1) 1-37 
nonclient area, (vol. 1) 1-42 

validating 
rectangle, (vol. 1) 4-455 
region, (vol. 1) 4-455 

PaintRgn function, (vol. 1) 2-21, 4-327 
PAINTSTRUCT data structure, (vol. 2) 7-55 
Palette, logical. See Logical palette 
Palette, system, retrieving entries, (vol. 1) 4-213 
PALETTE ENTRY data structure, (vol. 2) 7-45, 7-55 
PALETTEINDEX utility macro, (vol. 1) 3-13,4-327 
PALETTERGB utility macro, (vol. 1) 3-13, 4-327 
PARA alignment type, (vol. 2) 14-5 
Paren theses ( ) 

as document convention, (vol. 1) xxiv 
overriding type, (vol. 2) 13-10 

parrnX macro, Cmacro, (vol. 2) 13-9 to 13-10, 14-5 
Pascal calling convention, (vol. 2) 13-3 to 13-4 
PASSTHROUGH printer escape, (vol. 2) 12-40 
PatBlt function, (vol. 1) 2-26, 4-328 
PA TCOPY raster operation, (vol. 1) 4-19 
P A TINVERT raster operation, (vol. 1) 4-19 
PATPAINT raster operation, (vol. 1) 4-19 
PC_EXPLICIT palette-entry option, (vol. 2) 7-56 
PC_NOCOLLAPSE palette-entry option, (vol. 2) 7-56 
PC_RESERVED palette-entry option, (vol. 1) 4-7, (vol. 
2) 7-56 
PDEVICESIZE device capability, (vol. 1) 4-167 
PeekMessage function, (vol. 1) 1-2,4-329 to 4-330 
Pen 

creating, (vol. 1) 4-56 to 4-57, (vol. 2) 7-45 
position, default, (vol. 1) 1-33 

Pie function, (vol. 1) 2-24 to 2-25, 4-331 
PINT data type, (vol. 2) 7-4 
PLANES device capability, (vol. 1) 4-167 
PlayMetaFile function, (vol. 1) 2-41, 4-332 
PlayMetaFileRecord function, (vol. 1) 2-41, 4-332 
?PLM option 

calling convention, defined, (vol. 2) 13-8 
Cmacro, (vol. 2) 13-3 to 13-4 

Plus (+) operator, (vol. 2) 8-21 to 8-26, 8-28 to 8-33 
Plus (+) sign, with bias value, (vol. 2) 14-7 
PIvCNOREMOVE option, (vol. 1) 4-330 

PM_NOYIELD option, (vol. 1) 4-330 
PM_REMOVE option, (vol. 1) 4-330 
POINT data structure, (vol. 1) 4-93, (vol. 2) 7-56 
Pointer naming, Cmacro, (vol. 2) 14-9 
Polygon-filling mode, default, (vol. 1) 1-33 
Polygon function, (vol. 1) 2-24, 4-333 

Index 23 

POL YGONALCAPS device capability, (vol. 1) 4-169 
Polyline function, (vol. 1) 2-22, 4-334 
PolyPolygon function, (vol. 1) 2-24, 4-334 
Pop-up menu 

creating, (vol. 1) 4-59 
described, (vol. 1) 1-26, (vol. 2) 8-11 
nested, (vol. 2) 8-12 

POPUP resource statement, (vol. 2) 8-10 to 8-12 
PostAppMessage function, (vol. 1) 1-2,4-335 
PostMessage function, (vol. 1) 1-2,4-335 
PostQuitMessage function, (vol. 1) 1-2,4-336 
PRELOAD resource-compiler key word, (vol. 2) 8-2 to 
8-4,8-6,8-9,8-13 
Printer-control functions, (vol. 1) 2A4 
Printer device driver 

capabilities, (vol. 1) 4-91 
initialization, (vol. 1) 4-130, (vol. 2) 7-27 

Printer-escape functions 
banding, (vol. 1) 2-45 
creating output, (vol. 1) 2-45 

Prof Clear function, (vol. 1) 3-15,4-337 
ProfFinish function, (vol. 1) 3-15,4-337 
ProfFlush function, (vol. 1) 3-15,4-337 
ProfinsChk function, (vol. 1) 3-15,4-338 
ProfSampRate function, (vol. 1) 3-15,4-338 
Prof Setup function, (vol. 1) 3-15,4-338 to 4-339 
Prof Start function, (vol. 1) 3-15,4-340 
Prof Stop function, (vol. 1) 3-15,4-340 
Programming model, setting, (vol. 2) 13-2 
Prolog 

code, (vol. 2) 13-4 
Windows, (vol. 2) 13-4 

PROOF_QUALITY font quality, (vol. 2) 7-43 
Property list functions, (vol. 1) 1-65 

adding entries, (vol. 1) 1-67 
creating, (vol. 1) 1-67· 
dumping contents, (vol. 1) 1-67 

PSTR data type, (vol. 2) 7-4 
PtInRect function, (vol. 1) 1-67 to 1-68, 4-340 
PtInRegion function, (vol. 1) 2-21, 4-341 
PtVisible function, (vol. 1) 2-22, 4-341 to 4-342 
PUBLIC combine type, Cmacro, (vol. 2) 14-6 
PUBLIC function, Cmacro, (vol. 2) 13-10 
Public labels, (vol. 2) 13-7 
Public variable, (vol. 2) 14-11 
PUSHBUTTON resource statement 

described, (vol. 2) 8-25 
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DIALOG resource statement, (vol. 2) 8-20 
PWORD data type, (vol. 2) 7-4 

a 
QUERYESCSUPPORT printer escape, (vol. 2) 12-41 
Queue 

application, (vol. 1) 1-3 
checking, (vol. 1) 1-5 

Quotation marks (" ") 

R 

as document convention, (vol. 1) xxv 
in strings, (vol. 2) 8-7, 8-10 

R2 BLACK raster drawing mode, (vol. 2) 11-2 to 11-3 
R2-COPYPEN raster drawing mode, (vol. 2) 11-2 to 11-3 
R2 - MASKNOTPEN raster drawing mode, (vol. 1) 
4-395, (vol. 2) 11-2 to 11-3 
R2_MASKPEN raster drawing mode, (vol. 1) 4-395, 
(vol. 2) 11-2 to 11-4 
R2 MASKPENNOT raster drawing mode, (vol. 1) 
4-395, (vol. 2) 11-2 to 11-4 
R2 MERGENOTPEN raster drawing mode, (vol. 1) 
4-395, (vol. 2) 11-2 to 11-4 
R2 MERGEPEN raster drawing mode, (vol. 1) 4-395, 
(vol. 2) 11-2 to 11-4 
R2 MERGEPENNOT raster drawing mode, (vol. 1) 
4-395, (vol. 2) 11-2 to 11-4 
R2 NOP raster drawing mode, (vol. 2) 11-2 to 11-4 
R2=NOT raster drawing mode, (vol. 1) 4-395, (vol. 2) 
11-2 to 11-4 
R2_NOTCOPYPEN raster drawing mode, (vol. 1) 4-395, 
(vol. 2) 11-2 to 11-4 
R2 NOTMASKPEN raster drawing mode, (vol. 1) 
4-395, (vol. 2) 11-2 to 11-4 
R2 NOTMERGEPEN raster drawing mode, (vol. 1) 
4-395, (vol. 2) 11-2 to 11-4 
R2_NOTXORPEN raster drawing mode, (vol. 1) 4-395, 
(vol. 2) 11-2 to 11-4 
R2 WHITE raster drawing mode, (vol. 2) 11-2 to 11-4 
R2=XORPEN raster drawing mode, (vol. 1) 4-395, (vol. 
2) 11-2 to 11-4 
Radio-button control, (vol. 2) 8-29 
RADIOBUTTON resource statement 

described, (vol. 2) 8-29 to 8-30 
DIALOG resource statement, (vol. 2) 8-20 

Raster fonts, digitized aspect, (vol. 1) 2-36 
RASTERCAPS device capability, (vol. 1) 4-168 
Raw-data resource. See RCDAT A resource statement 
RC BANDING device capability, (vol. 1) 4-168 
RC - BITBLT device capability, (vol. 1) 4-168 
RC - BITMAP64 device capability, (vol. 1) 4-168 
RC=DCBITMAP device capability, (vol. 1) 4-168 

RC diagnostic messages, (vol. 2) B-1 to B-1O 
RC DIBTODEV device capability, (vol. 1) 4-168 
RC - FLOODFILL device capability, (vol. 1) 4-168 
RC - GDI20 OUTPUT device capability, (vol. 1) 4-168 
RC -PALETTE device capability, (vol. 1) 4-168 
RC -SCALING device capability, (vol. 1) 4-168 
RC - STRETCHBLT device capability, (vol. 1) 4-168 
RC - STRETCHDIB defice capability, (vol. 1) 4-168 
RCDATA resource statement, (vol. 2) 8-4 to 8-5 
ReadComm function, (vol. 1) 3-11,4-343 
Realize. See Logical palette 
RealizePalette function, (vol. 1) 2-10,4-343 
RECT data structure, (vol. 2) 7-57 
Rectangle function, (vol. 1) 2-24,4-344 
Rectangle functions 

additional functions, (vol. 1) 1-67 
coordinates, (vol. 1) 1-67 
in Windows, (vol. 1) 1-67 
InflateRect, (vol. 1) 1-68 
IntersectRect, (vol. 1) 1-68 
IsRectEmpty, (vol. 1) 1-68 
OffsetRect, (vol. 1) 1-68 
PtlnRect, (vol. 1) 1-68 
SetRect, (vol. 1) 1-68 
specifying, (vol. 1) 1~67 
UnionRect, (vaLl) 1-69 

Rectangle, validating, (vol. 1) 4-455 
RectInRegion function, (vol. 1) 2-22, 4-345 
RectVisible function, (vol. 1) 2-22, 4-345 
Region 

rounded rectangle, creating, (vol. 1) 4-60 
validating, (vol. 1) 4-455 

Region functions, (vol. 1) 2-21 
Register 

pointers, (vol. 2) 13-8 
saving, (vol. 2) 14-14 

RegisterClass function, (vol. 1) 1-7,4-345 
RegisterClipboardFormat function, (vol. 1) 1-59,4-346 
RegisterWindow~essage functio~, (vol. 1) 4-347 
Relative-absolute flag, default settmg, (vol. 1) 1-33 
ReleaseCapture function, (vol. 1) 1-30,4-348 
ReleaseDC function, (vol. 1) 1-32,4-348 
RemoveFontResource function, (vol. 1) 2-28, 4-348 
RemoveMenu function, (vol. 1) 1-57,4-349 
RemoveProp function, (vol. 1) 1-65,4-350 
ReplyMessage function, (vol. 1) 1-2,4-351 
Reserved messages, (vol. 1) 6-1 
RESETDEV communication function code, (vol. 1) 4-128 
Resource 

bitmap, (vol. 2) 8-2 
cursor, (vol. 2) 8-2 
font, (vol. 2) 8-2 
icon, (vol. 2) 8-2 



loading, (vol. 2) 8-2 to 8-4,8-6,8-13 
managing hooks, (vol. 1) 1-63 
raw data, (vol. 2) 8-4 
string, (vol. 2) 8-5 
user-defined, (vol. 2) 8-3 

Resource directive 
#define, (vol. 2) 8-48 
described, (vol. 2) 8-47 
#elif, (vol. 2) 8-50 
#else, (vol. 2) 8-50 
#endif, (vol. 2) 8-51 
#if, (vol. 2) 8-49 
#ifdef, (vol. 2) 8-48 
#ifndef, (vol. 2) 8-49 
#include, (vol. 2) 8-47 
#undef, (vol. 2) 8-48 

Resource statement 
ACCELERATORS 

CONTROL option, (vol. 2) 8-8 
NOINVERT option, (vol. 2) 8-8 
SHIff option, (vol. 2) 8-8 

DIALOO 
CAPTION statement, (vol. 2) 8-18 
CHECKBOX statement, (vol. 2) 8-23 
CLASS statement, (vol. 2) 8-19 
COMBOBOX statement, (vol. 2) 8-31 
CONTROL statement, (vol. 2) 8-34 
CTEXT statement, (vol. 2) 8-22 
DEFPUSHBUTTON statement, (vol. 2) 8-28 
described, (vol. 2) 8-13 
dialog control statements, (vol. 2) 8-20 
dialog option statements, (vol. 2) 8-15 
EDITTEXT statement, (vol. 2) 8-30 
FONT statement, (vol. 2) 8-19 
OROUPBOX statement, (vol. 2) 8-27 
ICON statement, (vol. 2) 8-33 
LISTBOX statement, (vol. 2) 8-26 
LTEXT statement, (vol. 2) 8-20 
MENU statement, (vol. 2) 8-18 
options, (vol. 2) 8-13 
PUSHBUTTON statement, (vol. 2) 8-25 
RADIOBUTTON statement, (vol. 2) 8-29 
RTEXT statement, (vol. 2) 8-21 
SCROLLBAR statement, (vol. 2) 8-33 
STYLE statement, (vol. 2) 8-15 

MENU, (vol. 2) 8-8 to 8-11, 8-13 
RCDATA, (vol. 2) 8-4 to 8-5 
resource, (vol. 2) 8-1 
single-line, (vol. 2) 8-1 to 8-2 
STRINOT ABLE, (vol. 2) 8-5 to 8-6 
user-defined, (vol. 2) 8-3 to 8-4 

RESTORE_CTM printer escape, (vol. 2) 12-41 
RestoreDC function, (vol. 1) 2-2, 4-352 

ROB 
See also Color 
explicit, (vol. 2) 7-17 
palette-relative, (vol. 2) 7-17 

Index 25 

ROB utility macro, (vol. 1) 3-13,4-352 
ROBQUAD data structure, (vol. 2) 7-11, 7-58 
ROBTRIPLE data structure, (vol. 2) 7-8, 7-58 
RON_AND region-combining mode, (vol. 1) 4-31 
RON_COPY region-combining mode, (vol. 1) 4-31 
RON_DIFF region-combining mode, (vol. 1) 4-31 
RON_OR region-combining mode, (vol. 1) 4-31 
RON_XOR region-combining mode, (vol. 1) 4-31 
RoundRect function, (vol. 1) 2-24,4-353 to 4-354 
RT_ACCELERATOR resource type, (vol. 1) 4-139 
RT_BITMAP resource type, (vol. 1) 4-139 
RT_DIALOO resource type, (vol..1) 4-139 
RT_FONT resource type 
RT_MENU resource type, (vol. 1) 4-139 
RT_RCDATA resource type, (vol. 1) 4-139 
RTEXT resource statement, (vol. 2) 8-21 to 8-22 

s 
S_ALLTHRESHOLD voice-queue state, (vol. 1) 4-457 
S_LEOATO voice note style, (vol. 1) 4-410 
S_NORMAL voice note style, (vol. 1) 4-410 
S_PERIOD512 voice frequency, (vol. 1) 4-398 
S_PERIODI024 voice frequency, (vol. 1) 4-398 
S_PERIOD2048 voice frequency, (vol. 1) 4-398 
S_PERIODVOICE voice frequency, (vol. 1) 4-398 
S_QUEUEEMPTY voice-queue state, (vol. 1) 4-457 
S_SERDCC voice error code, (vol. 1) 4-412 
S SERDDR voice error code, (vol. 1) 4-414 
S=SERDFQ voice error code, (vol. 1) 4-414 
S SERDLN voice error code, (vol. 1) 4-412 
S - SERDMD voice error code, (vol. 1) 4-411 
S=SERDNT voice error code, (vol. 1) 4-412 
S_SERDRC voice error code, (vol. 1) 4-412 
S SERDSH voice error code, (vol. 1) 4-412 
S - SERDTP voice error code, (vol. 1) 4-411 
S - SERDVL voice error code, (vol. 1) 4-411, 4-414 
S - SERMACT voice error code, (vol. 1) 4-413 
S - SEROFM voice error code, (vol. 1) 4-413 
S=SERQFUL voice error code, (vol. 1) 4-41 i to 4-412, 
4-414 
S_STACCATO voice note style, (vol. 1) 4-410 
S_THRESHOLD voice-queue state, (vol. 1) 4-457 
S_ WHITE512 voice frequency, (vol. 1) 4-398 
S_ WHITE 1024 voice frequency, (vol. 1) 4-398 
S_ WHITE2048 voice frequency, (vol. 1) 4-398 
S_ WHITEVOICE voice frequency, (vol. 1) 4-398 
SAVE_CTM printer escape, (vol. 2) 12-42 
Save macro, Cmacro, (vol. 2) 14-14 
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SaveDC function, (vol. 1) 2-2,4-355 
Saving, registers, (vol. 2) 14-14 
SB_BOTH scroll-bar type', (vol. 1) 4-431 
SB_BOTTOM scrolling request, (vol. 1) 6-65 to 6-66, 
6-112 to 6-113 
SB_CTL scroll-bar type, (vol. 1) 4-205 to 4-206, 4-396 to 
4-397,4-431 
SB_ENDSCROLL scrolling request, (vol. 1) 6-65 to 
6-66,6-112 to 6-113 
SB_HORZ scroll-bar type, (vol. 1) 4-205 to 4-206,4-396 
to 4-397, 4-431 
SB_LINEDOWN scrolling request, (vol. 1) 6-65 to 6-66, 
6-112 to 6-113 
SB_LINEUP scrolling request, (vol. 1) 6-65 to 6-66, 
6-112 to 6-113 
SB_PAGEDOWN scrolling request, (vol. 1) 6-65 to 
6-66,6-112 to 6-113 
SB_PAGEUP scrolling request, (vol. 1) 6-65 to 6-66, 
6-112 to 6-113 
SB_THUMBPOSITION scrolling request, (vol. 1) 6-65 
to 6-66, 6-112 to 6-113 
SB_THUMBTRACK scrolling request, (vol. 1) 6-65, 
6-112 
SB_TOP scrolling request, (vol. 1) 6-65 to 6-66, 6-112 to 
6-113 
SB_ VERT scroll-bar type, (vol. 1) 4-205 to 4-206,4-396 
to 4-397,4-431 
sBegin macro, Cmacro, (vol. 2) 14-5, 14-14 
SBS_BOTTOMALIGN control style, (vol. 1) 4-73, (vol. 
2) 8-44 
SBS_HORZ control style, (vol. 1) 4-73, (vol. 2) 8-44 
SBS_LEFT ALIGN control style, (vol. 1) 4-73, (vol. 2) 
8-43 
SBS_RIGHTALIGN control style, (vol. 1) 4-73, (vol. 2) 
8-43 
SBS_SIZEBOX control style, (vol. 1) 4-73, (vol. 2) 8-44 
SBS_SIZEBOXBOTTOMRIGHTALIGN control style, 
(vol. 1) 4-73, (vol. 2) 8-44 
SBS_SIZEBOXTOPLEFTALIGN control style, (vol. 1) 
4-74, (vol. 2) 8-44 
SBS_TOPALIGN control style, (vol. 1) 4-74, (vol. 2) 
8-44 
SBS_ VERT control style, (vol. 1) 4-74, (vol. 2) 8-43 
SC_CLOSE system command, (vol. 1) 6-105 
SC_HSCROLL system command, (vol. 1) 6-105 
SC_KEYMENU system command, (vol. 1) 6-105 
SC_MAXIMIZE system command, (vol. 1) 6-105 
SC_MINIMIZE system command, (vol. 1) 6-105 
SC_MOUSEMENU system command, (vol. 1) 6-105 
SC_MOVE system command, (vol. 1) 6-106 
SC_NEXTWINDOW system command, (vol. 1) 6-106 
SC_PREVWINDOW system command, (vol. 1) 6-106 
SC_RESTORE system command, (vol. 1) 6-106 

SC_SIZE system command, (vol. 1) 6-106 
SC_ VSCROLL system command, (vol. 1) 6-106 
ScaleViewportExt function, (vol. 1) 2-15,4-355 
ScaleWindowExt function, (vol. 1) 2-15,4-356 
ScreenToClient function, (vol. 1) 2-20,4-356 
Scroll bar 

control-class styles, (vol. 2) 8-41, 8-43 
described, (vol. 1) 1-25 
horizontal, (vol. 2) 8-17 
vertical, (vol. 2) 8-18 

SCROLLBAR control class 
control styles, (vol. 2) 8-43 
described, (vol. 1) 4-65, (vol. 2) 8-36 

SCROLLBAR resource statement, (vol. 2) 8-33 
ScrollDC function, (vol. 1) 1-53,4-357 
Scrolling 

described, (vol. 1) 1-55 
functions 

controlling, (vol. 1) 1-54 
described, (vol. 1) 1-53 
processing, (vol. 1) 1-55 
requests, (vol. 1) 1-55 

hiding, (vol. 1) 1-56 
using thumb, (vol. 1) 1-54 

ScrollWindow function, (vol. 1) 1-53,4-358 
Segment 

alignment type, (vol. 2) 14-6 
class name, (vol. 2) 14-6 
combine type, (vol. 2) 14-6 

Segment macros, Cmacro, (vol. 2) 13-6 
Segment types, mixed, (vol. 2) E-5 to E-6 
Segmented memory mode, (vol. 2) E-2 
SEGMENTS module-definition statement, (vol. 2) 10-8 
SEGMENTS statement, (vol. 2) 10-1 
segNameOFFSET macro, Cmacro, (vol. 2) 14-14 
SelectClipRgn function, (vol. 1) 2-22,4-359 
SelectObject function, (vol. 1) 2-6, 4-360 
SelectPalette function, (vol. 1) 2-10, 4-361 
SELECTPAPERSOURCE printer escape. See 
GETSETPAPERBINS printer escape 
sEnd macro, Cmacro, (vol. 2) 14-5, 14-15 
SendDlgltemMessage function, (vol. 1) 1-44,4-362 
SendMessage function 

described, (vol. 1) 1-2 to 1-3, 4-362 
message deadlock caused by, (vol. 1) 1-6 

SET _ARC_DIRECTION printer escape, (vol. 2) 12-45 
SET_BACKGROUND_COLOR printer escape, (vol. 2) 
12-46 
SET_BOUNDS printer escape, (vol. 2) 12-47 
SET_POLY _MODE printer escape, (vol. 2) 12-53 to 
12-54 
SET _SCREEN_ANGLE printer escape, (vol. 2) 12-55 
SET_SPREAD printer escape, (vol. 2) 12-56 



SETABORTPROC printer escape, (vol. 2) 12-43 
SetActiveWindow function, (vol. 1) 1-30,4-363 
SETALLJUSTVALUES printer escape, (vol. 2) 12-44 
SetBitmapBits function, (vol. 1) 2-26, 4-363 
SetBitmapDimension function, (vol. 1) 2-26,4-364 
SetBkColor function, (vol. 1) 2-14, 4-364 
SetBkMode function, (vol. 1) 2-14, 4-365 
SetBrushOrg function, (vol. 1) 2-6, 4-365 
SetCapture function, (vol. 1) 1-30,4-366 
SetCaretBlinkTime function, (vol. 1) 1-60,4-366 
SetCaretPos function, (vol. 1) 1-60,4-367 
SetClassLong function, (vol. 1) 1-8, 1-16,4-367 
SetClassWord function, (vol. 1) 1-8,4-368 
SetClipboardData function, (voL 1) 1-59,4-369 to 4-371 
SetClipboardViewer function, (vol. 1) 1-59,4-372 
SETCOLORTABLE printer escape, (vol. 2) 12-48 
SetCommBreak function, (vol. 1) 3-11,4-372 
SetCommEventMask function, (vol. 1) 3-11,4-373 
SetCommState function, (vol. 1) 3-11, 4-374 
SETCOPYCOUNT printer escape, (vol. 2) 12-49 
SetCursor function, (vol. 1) 1-62,4-374 
SetCursorPos function, (vol. 1) 1-62,4-375 
SetDIBits function, (vol. 1) 2-13, 2-26,4-168,4-375 to 
4-376 
SetDIBitsToDevice function, (vol. 1) 2-26, 4-168, 4-377 
to 4-378 
SetDIgItemInt function, (vol. 1) 1-44,4-378 
SetDIgItemText function, (vol. 1) 1-44,4-379 
SetDoubleClickTime function, (vol. 1) 1-30,4-379 
SETDTR communication function code, (vol. 1) 4-128 
SETENDCAP printer escape. See SETLINECAP printer 
escape 
SetEnvironment function, (vol. 1) 2-47, 4-380 
SetErrorMode function, (vol. 1) 3-7, 4-380 
SetFocus function, (vol. 1) 1-30,4-381 
SetHandleCount function, (vol. 1) 3-14,4-382 
SETKERNTRACK printer escape, (vol. 2) 12-50 
SetKeyboardState function, (vol. 1) 1-31,4-382 
SETLINECAP printer escape, (vol. 2) 12-51 
SETLINEJOIN printer escape, (vol. 2) 12-52 
SetMapMode function, (vol. 1) 2-15,4-383 
SetMapperFlags function, (vol. 1) 2-28, 2-36, 4-384 
SetMenu function, (vol. 1) 1-57,4-385 
SetMenuItemBitmaps function, (vol. 1) 1-57,4-14, 
4-184,4-385 
SetMessageQueue function, (vol. 1) 1-2,4-386 
SetMetaFileBits function, (vol. 1) 2-41, 4-387 
SETMITERLIMIT printer escape, (vol. 2) 12-53 
SetPaletteEntries function, (vol. 1) 2-10, 4-387 
SetParent function, (vol. 1) 1-58,4-388 
SetPixel function, (vol. 1) 2-26,4-388 
SetPolyFillMode function, (vol. 1) 2-14, 4-333 to 4-334, 
4-389 

Index 27 

SetProp function, (vol. 1) 1-65, 4-390 
SetRect function, (vol. 1) 1-68, 4-390 
SetRectEmpty function, (vol. 1) 1-67,4-391 
SetRectRgn function, (vol. 1) 2-22, 4-391 
SetResourceHandler function, (vol. 1) 3-8, 4-392 to 4-393 
SetROP2 function, (vol. 1) 2-14, 4-394 to 4-395 
SETRTS communication function code, (vol. 1) 4-128 
SetScrollPos function, (vol. 1) 1-53, 4-396 
SetScrollRange function, (vol. 1) 1-53,4-397 
SetSoundNoise function, (vol. 1) 3-12, 4-398 
SetStretchBltMode function, (vol. 1) 2-14, 4-398 
SetSwapAreaSize function, (vol. 1) 3-4,4-399 
SetSysColors function, (vol. 1) 1-58, 4-400 
SetSysModalWindow function, (vol. 1) 1-30,4-401 
SetSystemPaletteUse function, (vol. 1) 2-10, 4-214, 4-402 
SetTextAlign function, (vol. 1) 2-27, 4-403 to 4-404 
SetTextCharacterExtra function, (vol. 1) 4-405 
SetTextColor function, (vol. 1) 2-14, 4-250, 4-405 
SetTextJustification function, (vol. 1) 2-27, 4-406 
SetTimer function, (vol. 1) 1-30,4-407 
SetViewportExt function, (vol. 1) 2-15, 4-408 
SetViewportOrg function, (vol. 1) 2-15, 4-409 
SetVoiceAccent function, (vol. 1) 3-12,4-410 
SetVoiceEnvelope function, (vol. 1) 3-12, 4-411 
SetVoiceNote function, (vol. 1) 3-12, 4-412 
SetVoiceQueueSize function, (vol. 1) 3-12,4-413 
SetVoiceSound function, (vol. 1) 3-12, 4-413 
SetVoiceThreshold function, (vol. 1) 3-12,4-414 
SetWindowExt function, (vol. 1) 2-15, 4-414 
SetWindowLong function, (vol. 1) 1-8, 1-16,4-415 
SetWindowOrg function, (vol. 1) 2-15, 4-416 
SetWindowPos function, (vol. 1) 1-29,4-417 to 4-418 
SetWindowsHook function, (vol. 1) 1-64,4-419 to 4-426 
SetWindowText function, (vol. 1) 1-25, 1-29,4-427 
SetWindowWord function, (vol. 1) 1-8,4-428 
SETXOFF communication function code, (vol. 1) 4-128 
SETXON communication function code, (vol. 1) 4-128 
SHIFT option, ACCELERATORS resource statement, 
(vol. 2) 8-8 
short data type, (vol. 2) 7-4 
ShowCaret function, (vol. 1) 1-60,4-429 
ShowCursor function, (vol. 1) 1-62, 4-429 
ShowOwnedPopups function, (vol. 1) 1-29,4-430 
ShowScrollBar function, (vol. 1) 1-53,4-430 
ShowWindow function, (vol. 1) 1-29,4-282,4-431,4-459 
SIMPLEREGION region type, (vol. 1) 4-32, 4-129 to 
4-130,4-158,4-224,4-260,4-318 to 4-319, 4-359 
Single-line resource statement, (vol. 2) 8-1 to 8-2 
Size-box control, (vol. 2) 8-17, 8-36 
SIZEFULLSCREEN window-sizing request, (vol. 1) 
6-102 
SIZEICONIC window-sizing request, (vol. 1) 6-102 
SIZENORMAL window-sizing request, (vol. 1) 6-102 
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SizeofResource function, (vol. 1) 3-8,4-432 
SIZEZOOMHIDE window-sizing request, (vol. 1) 6-102 
SIZEZOOMSHOW window-sizing request, (vol. 1) 6-102 
SM_CXBORDER system-metric value, (vol. 1) 4-212 
SM_CXDLGFRAME system-metric value, (vol. 1) 4-212 
SM_CXFRAME system-metric value, (vol. 1) 4-212 
SM_CXFULLSCREEN system-metric value, (vol. 1) 
4-213 
SM_CXHSCROLL system-metric value, (vol. 1) 4-212 
SM_CXHTHUMB system-metric value, (vol. 1) 4-212 
SM_CXMINTRACK system-metric value, (vol. 1) 4-213 
SM_CXSIZE system-metric value, (vol. 1) 4-213 
SM_CXVSCROLL system-metric value, (vol. 1) 4-212 
SM_CYBORDER system-metric value, (vol. 1) 4-212 
SM_CYDLGFRAME system-metric value, (vol. 1) 4-212 
SM_CYFRAME system-metric value, (vol. 1) 4-212 
SM_CYFULLSCREEN system-metric value, (vol. 1) 
4-213 
SM_CYHSCROLL system-metric value, (vol. 1) 4-212 
SM_CYSIZE system-metric value, (vol. 1) 4-213 
SM_CYVSCROLL system-metric value, (vol. 1) 4-212 
SM_CYVTHUMB system-metric value, (vol. 1) 4-212 
SM_DEBUG system-metric value, (vol. 1) 4-213 
SM_MOUSEPRESENTsystem-metric value, (vol. 1) 
4-213 
SM_SWAPBUTTON system-metric value, (vol. 1) 4-213 
Small capital letters, as document convention, (vol. 1) 
xxv, (vol. 2) x 
SP _APPABORT escape error code, (vol. 2) 12-38 to 
12-39 
SP _ERROR escape error code, (vol. 1) 4-127, (vol. 2) 
12-38 to 12-39 
SP _OUTOFDISK escape error code, (vol. 1) 4-127, (vol. 
2) 12-39 to 12-40 
SP _OUTOFMEMORY escape error code, (vol. 1) 4-127, 
(vol. 2) 12-39 to 12-40 
SP _USERABORT escape error code, (vol. 1) 4-127, 
(vol. 2) 12-39 to 12-40 
SPACEPARITY parity type, (vol. 2) 7-24 
Special-definition macros, Cmacro, (vol. 2) 13-8 
SRCAND raster operation, (vol. 1) 4-19 
SRCCOPY raster operation, (vol. 1) 4-19 
SRCERASE raster operation, (vol. 1) 4-19 
SRCINVERT raster operation, (vol. 1) 4-19 
SRCPAINT raster operation, (vol. 1) 4-19 
SS_BLACKFRAME control style, (vol. 1) 4-74, (vol. 2) 
8-46 
SS_BLACKRECT control style, (vol. 1) 4-74, (vol. 2) 
8-46 
SS_CENTER control style, (vol. 1) 4-74, (vol. 2) 8-45 
SS_GRA YFRAME control style, (vol. 1) 4-74, (vol. 2) 
8-47 
SS_GRA YRECT control style, (vol. 1) 4-74, (vol. 2) 8-46 

SS_ICON control style, (vol. 1) 4-74, (vol. 2) 8-33, 8-46 
SS_LEFT control style, (vol. 1) 4-75, (vol. 2) 8-45 
SS_LEFTNOWORDWRAP control style, (vol. 1) 4-75, 
(vol. 2) 8-45 
SS_NOPREFIX control style, (vol. 1) 4-75, (vol. 2) 8-46 
SS_RIGHT control style, (vol. 1) 4-75, (vol. 2) 8-45 
SS_SIMPLE control style, (vol. 1) 4-75, (vol. 2) 8-45 
SS_USERITEM control style, (vol. 1) 4-75, (vol. 2) 8-47 
SS_ WHITEFRAME control style, (vol. 1) 4-75, (vol. 2) 
8-47 
SS_ WHITERECT control style, (vol. 1) 4-75, (vol. 2) 
8-46 
Stack 

local, (vol. 2) 10-9 
mixed segment types, (vol. 2) E-5 to E-6 

Stack-checking option, Cmacro, (vol. 2) 13-6 
STACK combine type, Cmacro, (vol. 2) 14-6 
STACKSIZE module-definition statement, (vol. 2) 10-1, 
10-9 
Standard C calling convention, (vol. 2) 13-3 
STARTDOC printer escape, (vol. 2) 12-57 
StartSound function, (vol. 1) 3-12,4-433 
Statement 

See also specific statement 
module-definition file 

EXETYPE, (vol. 2) 10-4 
LIBRARY, (vol. 2) 10-7 
NAME, (vol. 2) 10-7 

STATIC control class, (vol. 1) 4-65, (vol. 2) 8-36 
Static-memory storage 

macros, (vol. 2) 13-7 
private, (vol. 2) 14-15 
public, (vol. 2) 14-10 

staticX macro, Cmacro, (vol. 2) 14-15 
StopSound function, (vol. 1) 3-12, 4-433 
Storage 

static-memory, private, (vol. 2) 14-15 
static-memory, public, (vol. 2) 14-10 

Storage-allocation macros, Cmacro, (vol. 2) 13-7 
Storage size, (vol. 2) 14-9 to 14-13, 14-15 
StretchBlt function 

and color palettes, (vol. 1) 2-13 
described, (vol. 1) 2-26, 4-433 to 4-434 

StretchDIBits function, (vol. 1) 2-27, 4-435 to 4-436 
Stretching mode, default, (vol. 1) 1-33 
String messages, (vol. 1) 6-1 
String resource 

See also RCDAT A resource statement; STRINGT ABLE 
resource statement 

described, (vol. 2) 8-5 
Strings 

comparing, (vol. 1) 4-298 to 4-299 
concatenating, (vol. 1) 4-297 



copying, (vol. 1) 4-299 
determining length of, (vol. 1) 4-300 
formatting, (vol. 1) 4-465, 4-467 

STRINGTABLE resource statement, (vol. 2) 8-5 to 8-6 
STUB module-definition statement, (vol. 2) 10-1, 10-10 
Style, control 

BUTTON class, (vol. 2) 8-24 to 8-25, 8-27, 8-29 to 8-30 
COMBOBOX class, (vol. 2) 8-32 
default 

CHECKBOX statement, (vol. 2) 8-24 
COMBOBOX statement, (vol. 2) 8-32 
CTEXT statement, (vol. 2) 8-23 
DEFPUSHBUTTON statement, (vol. 2) 8-29 
EDITTEXT statement, (vol. 2) 8-31 
GROUPBOX statement, (vol. 2) 8-28 
ICON statement, (vol. 2) 8-33 
LISTBOX statement, (vol. 2) 8-26 
LTEXT statement, (vol. 2) 8-21 
PUSHBUTTON statement, (vol. 2) 8-25 
RADIOBUTTON statement, (vol. 2) 8-30 
RTEXT statement, (vol. 2) 8-22 

DS_ABSALIGN, (vol. 2) 8-14 to 8-15 
EDIT class, (vol. 2) 8-31 
LISTBOX class, (vol. 2) 8-26 
STATIC class, (vol. 2) 8-33 

STYLE resource statement 
DIALOG resource statement, (vol. 2) 8-14 to 8-15 
listing window style, (vol. 2) 8-15 
when #include directive required with, (vol. 2) 8-15 

Style, window 
listing, (vol. 2) 8-15 
WS_BORDER, (vol. 2) 8-16, 8-26 
WS_CAPTION, (vol. 2) 8-16 
WS_CHILD, (vol. 2) 8-14, 8-16 
WS_CHILDWINDOW, (vol. 2) 8-16 
WS_CLIPCHILDREN, (vol. 2) 8-16 
WS_CLIPSIBLINGS, (vol. 2) 8-16 
WS_DISABLED, (vol. 2) 8-16, 8-25, 8-27, 8-29 to 8-31 
WS_DLGFRAME, (vol. 2) 8-16 
WS_GROUP, (vol. 2) 8-17, 8-21 to 8-25,8-29 to 8-31 
WS_HSCROLL, (vol. 2) 8-17, 8-31 
WS_ICONIC, (vol. 2) 8-17 
WS_MAXIMIZE, (vol. 2) 8-17 
WS_MAXIMIZEBOX, (vol. 2) 8-17 
WS_MINIMIZE, (vol. 2) 8-17 
WS_MINIMIZEBOX, (vol. 2) 8-17 
WS_OVERLAPPED, (vol. 2) 8-17 
WS_OVERLAPPEDWINDOW, (vol. 2) 8-17 
WS_POPUP, (vol. 2) 8-17 
WS_POPUPWINDOW, (vol. 2) 8-17 
WS_SIZEBOX, (vol. 2) 8-17 
WS_SYSMENU, (vol. 2) 8-17 
WS_ TABSTOP, (vol. 2) 8-17, 8-21 to 8-25, 8-27,8-29 to 

8-31 
WS_THICKFRAME, (vol. 2) 8-18 
WS_ VISIBLE, (vol. 2) 8-18 
WS_VSCROLL, (vol. 2) 8-18, 8-26, 8-31 

Styles 
dialog box controls, (vol. 1) 1-48 
formatted text, (vol. 1) 1-41 

Index 29 

Subclassing windows, (vol. 1) 1-16,4-368,4-416 
SW _HIDE window state, (vol. 1) 4-432 
SW _MINIMIZE window state, (vol. 1) 4-432 
SW _PARENTCLOSING window state, (vol. 1) 6-101 
SW_PARENTOPENING window state, (vol. 1) 6-101 
SW _RESTORE window state, (vol. 1) 4-432 
SW _SHOW window state, (vol. 1) 4-432 
SW _SHOWMAXIMIZED window state, (vol. 1) 4-432 
SW _SHOWMINIMIZED window state, (vol. 1) 4-432 
SW _SHOWMINNOACTIVE window state, (vol. 1) 
4-432 
SW _SHOWNA window state, (vol. 1) 4-432 
SW _SHOWNOACTIVATE windQw state, (vol. 1) 4-432 
SW _SHOWNORMAL window state, (vol. 1) 4-432 
SwapMouseButton function, (vol. 1) 1-30,4-437 
SwapRecording function, (vol. 1) 3-15, 4-438 
SwitchStackBack function, (vol. 1) 3-5, 4-438 
SwitchStackTo function, (vol. 1) 3-5, 4-438 
SWP _DRA WFRAME window-position flag, (vol. 1) 
4-80,4-418 
SWP _HIDEWINDOW window-position flag, (vol. 1) 
4-80,4-418 
SWP _NOACTIV ATE window-position flag, (vol. 1) 
4-80,4-418 
SWP _NOMOVE window-position flag, (vol. 1) 4-80, 
4-418 
SWP _NOREDRA W window-position flag, (vol. 1) 4-80, 
4-418 
SWP _NOSIZE window-position flag, (vol. 1) 4-80, 4-418 
SWP _NOZORDER window-position flag, (vol. 1) 4-80, 
4-418 
SWP _SHOWWINDOW window-position flag, (vol. 1) 
4-80,4-418 
Symbol redefinition, Cmacro, (vol. 2) 13-10 
SyncAllVoices function, (vol. 1) 3-12,4-439 
System accelerator (MOl), (vol. 1) 4-445 
SYSTEM_FIXED_FONT stock object, (vol. 1) 4-208 
SYSTEM_FONT stock object, (vol. 1) 4-207 
System functions, (vol. 1) 1-58 
System-menu box, (vol. 1) 1-25, (vol. 2) 8-17 
System palette, retrieving entries, (vol. 1) 4-213 
System services interface, defined, (vol. 1) xix 
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T 
TA_BASELINE text-alignment flag, (vol. 1) 4-218,4-404 
TA_BOTTOM text-alignment flag, (vol. 1) 4-218, 4-404 
TA_CENTER text-alignment flag, (vol. 1) 4-218, 4-404 
TA_LEFT text-alignment flag, (vol. 1) 4-218, 4-404 
TA_NOUPDATECP text-alignment flag, (vol. 1) 4-218, 
4-404 
TA_RIGHT text-alignment flag, (vol. 1) 4-218, 4-404 
TA_TOP text-alignment flag, (vol. 1) 4-218, 4-404 
TA_UPDATECP text-alignment flag, (vol. 1) 4-218, 
4-404 
Tab stop, (vol. 2) 8-36 
TabbedTextOut function, (vol. 1) 2-28,4-440 
Table, handle, (vol. 2) 7-38 
Task 

handle, obtaining, (vol. 1) 4-164 
yielding control, (vol. 1) 1-3, 4-469 

Task windows 
enumerating, (vol. 1) 4-123 
posting messages to, (vol. 1) 4-335 

TECHNOLOGY device capability, (vol. 1) 4-167 
Template, DIALOG, (vol. 2) 8-13 
Text 

color, default, (vol. 1) 1-33 
drawing, (vol. 1) 1-42 
graying, (vol. 1) 1-41 

Text control 
left-justified, (vol. 2) 8-20 
right-justified, (vol. 2) 8-21 

Text functions, (vol. 1) 2-27 
TEXTCAPS device capability, (vol. 1) 4-169 
TEXTMETRIC data structure, (vol. 2) 7-59 to 7-61 
TextOut function, (vol. 1) 2-28, 4-441 
Throw function, (vol. 1) 3-7, 4-441 
Timer, killing, (vol. 1) 4-270 
Title bar, (vol. 1) 1-25, (vol. 2) 8-16 to 8-17 
ToAscii function, (vol. 1) 3-9, 4-442 
TrackPopupMenu function, (vol. 1) 1-26, 1-57,4-59, 
4-443 
TRANSFORM_CTM printer escape, (vol. 2) 12-58 
TranslateAccelerator function, (vol. 1) 1-2, 1-4,4-444, 
(vol. 2) 8-7 
TranslateMDISysAccel function, (vol. 1) 1-2,4-445 
TranslateMessage function, (vol. 1) 1-2, 1-4,4-446 
TransmitCommChar function, (vol. 1) 3-11,4-446 to 
4-447 
TRANSPARENT background mode, (vol. 1) 4-365 
TWOSTOPBITS stop-bits type, (vol. 2) 7-24 
Types, data, (vol. 2) 7-1 to 7-5 

u 
#undef directive, resource compiler, (vol. 2) 8-48 
UngetCommChar function, (vol. 1) 3-11,4-448 
UnhookWindowsHook function, (vol. 1) 1-64,4-448 
UnionRect function, (vol. 1) 1-67, 1-69,4-449 
UnlockData function, (vol. I) 3-5,4-449 
UnlockResource function, (vol. I) 3-8, 4-450 
UnLockSegment function, (vol. 1) 3-5 to 3-6, 4-450 
UnrealizeObject function, (vol. I) 2-6, 4-451 
UnregisterClass function, (vol. 1) 1-8,4-452 
UpdateColors function, (vol. 1) 2-10,4-452 
UpdateWindow function, (vol. 1) 1-32,4-453 
Updating region, client area, (vol. 1) 1-38 
User-defined control window, (vol. 2) 8-34 
User-defined resource, (vol. 2) 8-3 
User-defined resource statement, (vol. 2) 8-3 to 8-4 
User-defined variable, (vol. 2) 13-8, 14-7 

v 
Validate Code Segments function, (vol. 1) 3-14,4-454 
ValidateFreeSpaces function, (vol. 1) 3-14, 4-454 
ValidateRect function, (vol. 1) 1-32,4-455 
ValidateRgn function, (vol. 1) 1-32,4-455 
Variable 

environmental, INCLUDE, (vol. 2) 8-47 
external, (vol. 2) 14-11 
frame, (vol. 2) 14-12 
global, (vol. 2) 14-11 
local, (vol. 2) 13-8 
names defined, (vol. 2) 14-7 
public, (vol. 2) 14-11 
size, (vol. 2) 14-12 
user-defined, (vol. 2) 13-8, 14-7 

Variable-pitch font attribute, (vol. 1) 2-35 
Vertical bar (I), as document convention, (vol. 1) xxv 
VERTRES device capability, (vol. 1) 4-167 
VERTSIZE device capability, (vol. 1) 4-167 
Viewport 

extents, default, (vol. 1) 1-33 
origin, default, (vol. 1) 1-33 

Virtual-key character, (vol. 2) 8-7 
Virtual-key codes, (vol. 2) A-I to A-5 
Virtual keys, (vol. 1) 1-4 
VkKeyScan function, (vol. 1) 1-31,4-456 
void data type, (vol. 2) 7-5 

Hf ________________________ _ 
WaitMessage function, (vol. 1) 1-2,4-457 
WaitSoundState function, (vol. 1) 3-12,4-457 
WH_CALLWNDPROC windows-hook type, (vol. 1) 
4-419, 4-448 



WH_GETMESSAGE windows-hook type, (vol. 1) 
4-419,4-448 
WH_JOURNALPLA YBACK windows-hook type, (vol. 
1) 4-419, 4-448 
WH_JOURNALRECORD windows-hook type, (vol. 1) 
4-419, 4-448 
WH_KEYBOARD windows-hook type, (vol. 1) 1-64, 
4-419,4-448 
WH_MSGFILTER windows-hook type, (vol. 1) 1-64, 
4-419,4-449 
WH_SYSMSGFILTER windows-hook type, (vol. 1) 
4-419 
WHITE_BRUSH stock object, (vol. 1) 4-207 
WHITE_PEN stock object, (vol. 1) 4-207 
WHITENESS raster-operation code, (vol. 1) 4-19 
WHITEONBLACK stretching mode, (vol. 1) 4-399 
?WIN option, Cmacro, (vol. 2) 13-4 
WINDING filling mode, (vol. 1) 4-58, 4-389 
WINDING polygon-filling mode, (vol. 1) 4-58, 4-197, 
4-389 
Window 

background, (vol. 1) 1-38 
background brush, (vol. 1) 1-11 
border, (vol. 2) 8-16 
brush alignment, (vol. 1) 1-39 
child, (vol. 2) 8-16 

close box, (vol. 1) 1-25 
described, (vol.'l) 1-23 
ID, (vol. 1) 1-23 
input, (vol. 1) 1-23 
messages, (vol. 1) 1-23 
overlapping, (vol. 1) 1-24 
owner window, (vol. 1) 1-23 
showing, (vol. 1) 1-23 

class 
attributes, (vol. 1) 1-10 
background brush, (vol. 1) 1-11, 1-13 
cursor, icon, attributes, (vol. 1) 1-10 
described, (vol. 1) 1-8 
functions, (vol. 1) 1-10 
instance handle, (vol. 1) 1-10 
menu, (vol. 1) 1-11, 1-14 
name, (vol. 1) 1-10 
unregistering, (vol. 1) 4-452 

control, user-defined, (vol. 2) 8-34 
creating, (vol. 1) 4-76, (vol. 2) 7-21, 8-15 
dialog box, (vol. 1) 1-43 
disabled, (vol. 2) 8-14, 8-16 
extents, default, (vol. 1) 1-34 
function. See Window function 
icon, (vol. 1) 1-22 
iconic, (vol. 2) 8-17 
main, creating, (vol. 1) 1-27 

MOl, (vol. 1) 1-25 
open, (vol. 1) 1-22 
origin, default, (vol. 1) 1-34 
overlapped, (vol. 1) 1-22 
overlapping, (vol. 1) 1-22, (vol. 2) 8-17 
owner, describing, (vol. 1) 1-23 
painting rectangles, (vol. 1) 1-39 
pop-up 

creating and showing, (vol. 1) 1-23 
style, (vol. 2) 8-17 

scroll bars, (vol. 1) 1-25 
size, (vol. 2) 8-17 
state, (vol. 1) 1-27 
style, dialog box, (vol. 2) 8-15 
styles 

child, (vol. 1) 1-22 to 1-23 
described, (vol. 1) 1-21 
listing, (vol. 2) 8-15 
owned, (vol. 1) 1-22 
pop-up, (vol. 1) 1-23 
state, (vol. 1) 1-27 
WS_CHILD, (vol. 2) 8-14 

subclassing, (vol. 1) 1-16,4-368,4-416 
System menu box, (vol. 1)1-25 
title bar, (vol. 1) 1-25 
visible, (vol. 2) 8-18 
window-function address, (vol. 1) 1-12 
zoom, (vol. 2) 8-17 

Window applications 
application queue, (vol. 1) 1-3 
dispatching messages, (vol. 1) 1-3 
pulling messages, (vol. 1) 1-3 
pushing messages, (vol. 1) 1-3 
reading messages, (vol. 1) 1-3 
yielding control, (vol. 1) 1-3 

Window bar menu, (vol. 1) 1-25 
Window function 

address, (vol. 1) 1-12 
receiving messages, (vol. I) 1-3 
role, (vol. 1) 1-6 

Index 31 

Window manager interface, defined, (vol. 1) xvi 
WindowFromPoint function, (vol. 1) 1-58,2-20,4-458 
Windows 

classes, locating, (vol. 1) 1-9 
displaying functions, (vol. 1) 1-28 
enumerating for a task, (vol. 1) 4-123 
epilog, (vol. 2) 13-4 
library, (vol. 2) 13-5 
painting 

drawing, (vol. 1) 1-39 
filling, (vol. 1) 1-39 
inverting, (vol. 1) 1-39 

posting messages to a task, (vol. 1) 4-335 
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prolog, (vol. 2) 13-4 
subclassing, (vol. 1) 1-16 

Windows debugging messages, (vol. 2) C-l to C-ll 
Windows prolog/epilog, Cmacro, (vol. 2) 13-4 
WINDOWS.H initialization file, (vol. 2) 8-15 
WinExec function, (vol. 1) 3-15,4-458 to 4-459 
WinHelp function, (vol. 1) 3-15, 4-460 to 4-461 
WinMain function 

in assembly-language application, (vol. 2) 13-5 
main loop, (vol. 1) 1-4 

WINMEM32.DLL library, (vol. 2) E-l, E-3, E-9 
WM_ACTIVATE message, (vol. 1) 5-2, 6-47 
WM_ACTIV A TEAPP message, (vol. 1) 5-2, 6-47 
WM_ASKCBFORMATNAME message, (vol. 1) 5-7, 
6-48 
WM_CANCELMODE message, (vol. 1) 5-2, 6-48 
WM_CHANGECBCHAIN message, (vol. 1) 5-7, 6-49 
WM_CHAR message, (vol. 1) 5-5, 6-49 
WM_CHARTOITEM message, (vol. 1) 5-5, 6-50 
WM_CHILDACTIVATE message, (vol. 1) 5-2, 6-51 
WM_CLEAR message, (vol. 1) 5-11, 6-51 
WM_CLOSE message, (vol. 1) 1-28,5-2,6-51 
WM_COMMAND message, (vol. 1) 5-5, 6-52, (vol. 2) . 
7-17,8-7 
WM_COMMAND notification codes. See Notification 
codes 
WM_COMPACTING message, (vol. 1) 5-8, 6-52 
WM_COMPAREITEM message, (vol. 1) 5-15, 6-53, 
(vol. 2) 7-19 
WM_COPY, (vol. 1) 5-11, 6-54 
WM_CREATE message, (vol. 1) 4-76, 5-2, 6-54 
WM_CTLCOLOR message, (vol. 1) 5-2, 6-54 
WM_CUT message, (vol. 1) 5-11, 6-55 
WM_DDE_ACK message, (vol. 2) 15-6 to 15-7 
WM_DDE_ADVISE message, (vol. 2) 15-8 to 15-9 
WM_DDE_DATA message, (vol. 2) 15-10 to 15-11 
WM_DDE_EXECUTE message, (vol. 2) 15-12 
WM_DDE_INITIATE message, (vol. 2) 15-13 
WM_DDE_POKE message, (vol. 2) 15-14 to 15-15 
WM_DDE_REQUEST message, (vol. 2) 15-16 
WM_DDE_TERMINATEmessage, (vol. 2) 15-17 
WM_DDE_UNADVISE message, (vol. 2) 15-17 to 15-18 
WM_DEADCHAR message, (vol. 1) 5-5, 6-55 to 6-56 
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