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A.7.5.3.3 Seled Statement 

The select statement allows conditional selection of one of several cases based 
upon arbitrary boolean expressions. For example: 

select 

case val < 0 
is print("negat.ive"); 
end.Case 

case val == 0 
is print("zero"); 
end.Case 

default print("positive"); 
endSelect 

In each case clause, the word case is followed by an arbitrary expression, just as in 
the if statement. A list of statements can be placed between the is and the end.Case. 
If a given case fires, only that list of statements will execute, and control transfers to the 
statement immediately following endSelect. The default clause is optional, but highly 
recommended as good programming style. The is keyword in the case clause is 
optional. 

A.7 .5.4 Iteration 

There are two mechanisms in Actor for iterative execution. Iteration through the 
elements of a collection is often best handled by sending the collection an enumerative 
message. In cases where enumeration is inappropriate, a very general syntactic 
structure is provided that supports all of the normal iterative models. 

A.7.S.4.1 Enumeration 

All of the collection classes in Actor support the enumeration messages. These 
messages provide a way of executing a block for each element of a collection. There are 
three general types of enumeration: do, collect, and extract. 
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A.7.5.4.1.1 Do 

A do method simply executes its block argument once for each element in the 
receiver collection. Each collection class implements do in a manner appropriate to its 
data representation. For example: 

do (Hy.Array, 
( uaing(elem) 
)) ; 

print(elem); 

In this example, each element of the array is substituted for the block's formal 
argument, elem. The equivalent of a for/next loop can be achieved by sending do to an 
object of class Interval: · 

do ( over (1, 20), 
( using (nwn) 
)) ; 

print (num * 2); 

In this example, the over message creates an Interval ranging from 1 to 20 with 
step 1. An Interval responds to enumeration messages by executing the block once 
for each integer in the interval. 

A.7.5.4.1.2 Collect 

The collect method allows a mapping from one collection to another. A 
collect method evaluates the block argument once for each element in the receiver. 
The result of the block is added to a new collection, which ends up with the same 
number of elements as the receiver. For example, the following returns a Set consisting 
of the lengths of each of the strings in the receiver: 

collect( tuple("one", "two", "three"), 
(uaing(str) aize(str) }); 

result: Set (3 3 5) 

The collect and eztract messages produce new collections that are filled via the 
add message. Indezed.Collections do not understand add, and thus return as their 
species a class that does (such as Ordered.Collection). Indexed.Collection 
implements another enumeration method, map, that uses put rather than add and 
therefore works with fixed-length objects such as strings and arrays. 



400 Chapter 6: Appendices 

A.7.5.4.1.3 Extract 

An extract method evaluates the blocki and adds the element in the receiver to 
the new collection if the block evaluates to a true (non-nil) value. This allows selection 
of only certain elements of a collection as members of the new collection. For instance, 
the following selects only strings that start with "new": . 

extract( tuple("newObject", "newClass", "oldClass"), 
( using(el) 

subString(el, 0, 3) == "new" )) ; 

re~ult: Set ("newObject" "newClass") 

A.7.S.4.2 Loops 

Actor provides a loop statement for situations in which enumeration is 
inappropriate. The format is as follows: 

loop <statement list> 
while <expression> 
[ begin ] 

<statement list> 
endLoop; 

Since either statement list can be empty, this construct provides both while and until 
loops with the same syntax. The conditional expression can even be embedded in the 
middle of two statement lists, a facility not provided in many languages. The statement 
list immediately following loop will be executed at least once, while the second list is 
executed only while the conditional is true. If writing an until-type loop, the 
programmer may choose to omit the begin keyword for more clarity. 

A.7.5.5 Return 

Any statement can be preceded by a caret (") that causes control to return to the 
caller of the current method. The statement following the caret is evaluated, and this 
object is returned as the value of the current method. A return exits immediately from 
any enclosing control structures, including blocks. A return from within a block exits 
from the method in which the block is defined. Note that this might result in de-nesting 
from several nested calls if the block was passed down to other methods before being 
evaluated. 
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A.7.6 Binding of Receiven 

Actor allows the class of a message receiver to be specified at compile time as an 
efficiency measure. Although the precise action taken by the compiler for an early­
bound expression is version-dependent, in most cases the result will be resolution of the 
message at compile time. nus results in shorter and more efficient code. The degree to 
which the compiler verifies the correctness of types is version-dependent. 

Types can be used in any message expression. Some examples: 

llyArray:Array[idz]; 
init(Wind:'!'extWindow); 
100 + aize:Int; 
print(maz(a, b):Int); 

A.7.6.1 Binding Messages to Self 

The Smalltalk language has a special mechanism for what is known as the 
"superclass send". This allows the programmer to invoke an inherited method by 
starting the search in the class's immediate superclass instead of aelf. A major 
drawback of this facility ls that the programmer cannot get at multiply-redefined 
methods, only the last one to be redefined. Also, if the ancestor relationship changes, it 
may produce unforseen errors at runtime. 

Actor solves this problem via orthogonal application of the typing mechanism. A 
message to aelf can be typed, which causes the compiler to immediately look up the 
method in the specified class. The compiler can verify that the specified class is truly an 
ancestor of the class being compiled. nus makes binding to self very type-safe, unlike 
generalized early binding. In addition to the precision of expression gained by this 
technique, it allows compilation of more efficient code. The expression 
self: Object [idz], for example, allows a MethodDictionary basic indexed access 
to its elements, circumventing several redefinitions of at by its ancestors. 

A.8 Formal Grammar 

NUMBER 
LIDRAL 

; 

: <Int> I <Long> I <IEEE Real> 
NtJMBER '8' NtJMBER 
"I(" [LI'!'ERAL]8 ")" 
"'(" Int Int .Int Int ")" 
'"' <ascii string> '"' 
'f' IDEN'lil'IER 
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K1f_II' 
K1f_BLSB 
K1f 'l'HEN 
K1f ENDII' 
K1f_BEGIH 
K1f WHILE 
K1f_ENDLOOP 
K1f_LOOP 
K1f DEi' 
K1f_SELI' 
K1f_SELBC'l' 
K1f _ENDSELBC'r 
K1f CASE 
K1f_ENDCASB 
K1f_USIHG 
K1f_DEl'AUL'l' 
K1f_IS 
WCALL 280 

AS SIGH 
'l'YPB 
ID:&:N'l'Il'IER 
J:Nl'IX 271 

ac:r:ipt . 
i . , 

unit 

; 

:r:cv:r: 

. , 

obj 

"if" 
"else" 
"then 
"endif" 
"begin" 
"while" 
"endLoop" 
"loop" 
"Def" 
"self" 
"select" 
"end.Select" 
"case" 
"endCase" 
"using" 
·"default" 
"is" 
"Call" 

": •" , . , ID:&:N'l'Il'IER . 
[a-z]+ [a-z 0-9)@ 
<element of Infiz<>ps> 

unit 
sc:r:ipt unit 

func 
stmtList 

obj 
obj 'l'YPE 

ID:&:N'l'Il'IER 
obj'[' obj')' 
obj 'l'YPE '['obj')' 
ivChain 
LI'l'ERAL 
NUMBER 
'-' NUMBER 
ID:&:N'l'Il'IER, (' :r:cv:r: argList ')' 



•••gn 

semi 

argList 

•tmt 

stmtLiat 

; 

; 

; 

. , 

; 

; 

; 
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WCALL '(' obj argList ')' 
WCALL '(' ')' 
obj '-' rcvr 
obj INl'IX rcvr 
' (' obj ')' 
block 
assgn 
iflllseStmt 
1tW SBLI' 

mBNTirIBR '·' IDBNTIFillR 
obj '.' mUTirIBR 
ivChain '·' IDENTIFIER 

IDUTirIBR ASSIGH obj 
obj'[' obj']' ASSIGH obj 
obj TYPB '['obj']' ASSIGH obj 
ivChain ASSIGH obj 

,. empty ., 
, . ' , 

/* empty •/ 
, , , obj 
argList ','obj 

obj 
ifStmt 
loopStmt 
caseStmt , ,., stmt 

I* empty *I 
•tmt 
atmtList , . , , 
atmtLiat ' . , stmt , 
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if Stmt 

ifll1seStmt 

then 

begin 

is 

loopStmt 

caseStmt 

caseList 

def Clause 

caseClause 

pa:mList 

; 

; 

. , 

; 

; 

; 

. , 

. , 

; 

; 

KW_IF obj then stmtList KW_ENDIF 

KW_IF obj then stmtList KW_ELSB 
stmtList KW_ENDIF 

/* nothing */ 
KW_TBEN 

/* nothing */ 
KW_BEGIN 

I* nothing */ 
KW_IS 

Jaf_LOOP stmtList KW_WHILB obj begin 
stmtList KW_ENDLOOP 

KW_SELECT caseList defClause 
KW_ENDSELECT 

caseClause 
caseList caseClause 

I* empty */ 
KW_DEJ!'AULT stmtList 

KW_CASB obj is atmtLiat 
KW _ENDCASB semi 

I* empty */ 
IDENTIFIER 
' , ' IDENTIFIER 
pa:mList IDENTIFIER 
pa:mList ',' IDENTIFIER 



locLiat 

locDefa 

fHame 

func 

blkllaader 

block 

. , 

; 

; 

; 

; 

; 

I* empty */ 
IDBll'.rirIBR 

Appendix A: Language Description 405 

locLiat IDl:H'l'IrIER 
locLiat ',' IDl:H'l'IrIBR 

I* empty */ 
'1 1 .locLiat 

IDl:H'l'IrIBR 
Dll'IX , _, 

D_DJ:r fHama ' (' D_Sl:LI' paz:mList 
locDefa ')' aemi '(' stmtList ')' semi 

/* empty */ 
D_USIHG '(' locList locDefs ')' 

'(' blkHeader stmtList ')' 



Appendix B: Glossary of Terms 

Actor 
A ''pure" object-oriented language. Also, it is the name of a dictionary 
containing the global variables of the Actor language. 

aliasing 
Two different variable names sharing the same object pointer. Thus, a change in 
value of one of the variables will cause a change in the value of the other 
variable. 

ancestors 
More general classes from which more specialized classes descend, while 
inheriting their instance variables and methods. Oasses have only one 
immediate ancestor. For example, Number's immediate ancestor is 
Magnitude. Object is also its ancestor because Object is the immediate 
ancestor of Magnitude. In turn, Humber is an ancestor to Int, Long and 
Real. 

arguments 

array 

ASCil 

Data passed to an object as parameters in a message. The first parameter is the 
receiver of the message, and all other parameters are the arguments. 

A data structure which represents a fixed-sized indexed collection of elements. 
The elements, which are ordered and referenced by integer offsets, can be 
objects of any class. 

The standard numeric code used to represent characters. ASCil stands for 
American Standard Code Information Interchange. 

ASCilZ 
An ASCII string that is terminated by the null character (asChar ( 0) ). 

binary numbers 
Numbers defined in base 2. Only two digits, 0 and 1, can be used. 

bit 
A one-digit binary number. That is, either 0or1. 



block 
A sequence of Actor source code between curly braces (" ( •.• ) '') that can be 
passed as an argument and executed at a later time. It is commonly used as an 
argument in the do message. 

Browser 

byte 

class 

A tool used to explore classes and methods. It is a popup window available 
from the workspace menu as Browse!. 

A binary number of eight digits or bits. ASCII character data is represented in 
byte fonnat. 

A category of objects that all have the same functionality and data fonnat. All 
instances of a class share the same methods and instance variables. By 
convention, class names begin with a capital letter. 

class tree 
A visual aid that represents the hierarchical relationship between the classes in 
the same way as would a family tree. 

compile time 
For a given function, the time at which the compiler translates Actor code into 
threaded code. 

compiler 
A system program that translates Actor code into a low-level language. 

constant 
An object whose value ts fixed at compile time. It is accessed from memory 
more quickly than a variable would be. 

descendants 
Classes created as offshoots from or more specialized versions of another class, 
or ancestor. The descendant inherits from its ancestor all of the methods and 
instance variables, but can redefine them. A descendant has only one 
immediate ancestor, but an ancestor can have many descendants. 

dialog box 
A popup window used for simple interaction with the user, such as data input 
or decision making. 

Display 
A standard Actor window that displays the output of a program and messages 
about compiling messages. 



dynamic memory 
The memory location where transient data structures reside. It is periodically 
scanned by the garbage collector to dispose of obsolete data. 

early binding 
A convention by which the class of a variable or expression is fixed at compile 
time, allowing more efficient execution. By default, Actor is a late binding 
language, but early binding is available if needed. 

expression 
Part of an Actor statement that has a value of its own. Message sends and 
calculations are all expressions, and produce objects as a result. 

extensible language 
A flexible language whose basic structure can be modified to suit a particular 
need. Actor is fully extensible. 

formal class 
A unifying class that provides common methods to its descendant classes but 
has no instances of its own. 

function 
A high-level Actor method, written in Actor source code. 

garbage collection 
Facility which manages the disposal of obsolete data structures stored in 
memory. Actor uses an incremental garbage collector that ensures only very 
short pauses. · 

global variables 
Variables defined throughout Actor, such as class and method names and nil. 
They are actually keys in the system dictionary Actor. 

hexadecimal numbers 

image 

Numbers defined in base 16. Sixteen digits are available: 0 through 9 and A 
through F. 

A file containing a snapshot of the object memory used to re-create a particular 
state of the language environment. 

indexed collection 
A collection of elements that are referenced by an integer offset, where the first 
element is element 0. 



infix notation 
A mathematical syntax convention used in Actor in which operators appear 
between the operands. In Actor, the operators are actually methods and the 
operands are objects. 

Inheritance 
A hierarchical scheme that relates the classes. The higher, or ancestral classes, 
are more general and the lower, or descendant classes, are more specialized. A 
class inherits methods and instance variables from its ancestors. The class can 
then modify the methods or add new ones to become specialized. Actor utilizes 
single inheritance, meaning that each class has only one immediate ancestor. 

Inspector 
A debugging tool that allows the programmer to visually interact with an 
object's instance variables. It is a popup window available from the Workspace 
menu as Inspect!. 

Instance 
All Actor objects are instances of a class, meaning they are an objects whose 
methods and instance variables are defined by their class. Even classes 
themselves are instances of other classes. 

instance variables 
An object's individually accessible pieces of data in addition to the value of that 
object. 

keyed collection 
A collection of elements in which each element has two parts, a key and a value. 
The values are the data that are being collected, and the key is an object by 
which the element is referred, rather than by integer indices. Thus, this type of 
collection has no predefined order. 

late binding 

literals 

A convention by which the class and pointer of a variable or expression is fixed 
at run time. By default, Actor is a late binding language, but early binding is 
available if needed. 

Specific values that are expressed literally, rather than symbolically. 

local variables 
Temporary variables defined only during the execution of a method. A 
function's temporaries consist of its arguments plus its locals. 



logical expression 
An expression with the value true or false. Actually, in Actor, all expressions 
have this property. 

menu bar 
A list of options located at the top of a window. 
The menu items are selected with the mouse. 

message 
An Actor statement that sends information to an object. The statement consists 
of a method name followed by parameters in parentheses. The method name is 
the actual message, which is sent to the first parameter, or receiver. The 
remaining parameters are arguments also sent with the message. 

methods 

nil 

object 

The functions that operate on objects. Methods are defined only for particular 
classes. An object can only by accessed and manipulated by the methods that 
that object's class has defined. 

The only Actor object which is logically false. In fact, the constant fa1ae has 
the value ni1. 

The basic data structure used in object-oriented languages, such as Actor. 
Objects are instances of a class, and the methods defined in that class can 
operate on that object. Virtually all structures in Actor are objects of some class. 

object-oriented languages 
Languages that treat data structures as objects belonging to classes. The classes 
define methods and inherit methods from other classes accoring to a 
hierarchical inheritace scheme. 

object pointer 
An internal value that is related to the address in memory where an object's 
data actually resides. 

ordered collection 
A variable-length collection of elements that preserves the elements in the order 
in which they were entered. This structure can be used to simulate a stack. 

popup windows 
Windows that when called appear to lie on top of other windows on the screen. 
Popups can be moved and change si7.e but cannot be zoomed or made iconic. 



receiver 
The object that is sent a message. It appears as the first parameter in a message 
send statement. 

recunion 
Calling a method from within the code of that method. 

runtime 

scope 

A given function's run time occurs when the function is being executed. Note 
that one function's run time (as in a compiler function) might actually be 
another function's compile time. 

Scope refers to the domain in which a variable's name has meaning. For 
instance, a block temporary's scope is delimited by the curly braces that enclose 
the block. The scope of global variables is everywhere. 

selector 

self 

The symbolic name which appears in a message send. It is the first term in the 
statement and is outside of the parentheses. (For instance, the print in 
print (Sam)). 

Inside a function, self refers to the receiver of the message that caused the 
function to be executed. Used as a receiver, it is a way of sending another 
message to the same object that the owning function is operating on. 

Snapshot 
A method of saving the current status of the Actor environment in the file 
indicated by the 
l'i1e object VZmage. It rewrites the system as it currently stands. Snapshot is 
available on the Workspace menu under File. 

sorted collection 
A collection of elements that automatically sorts elements as they are entered in 
either ascending or descending order. 

source code 
The text of high-level Actor functions. This code cannot be executed until it has 
been compiled into threaded code. 

statements 
A syntactical unit made up of expressions and keywords. Statements are used 
to control execution in the canonical ways: sequence, condition and iteration. 
Simple stateme~ts can be expressions followed by a semi-colon. 



static memory 
The memory location where large, standard data structures reside. It does not 
have automatic garbage collection. 

subclass 
Another term for descendant. 

superclass 
Another term for ancestor. 

templates 
A programming aid. They are format masks of frequently used Actor code. 
They are available as a Workspace menu item. 

temporary variables 
Arguments and local variables that are used during a message send statement. 

threaded architecture 

tuple 

word 

The compiler design used in Actor that assigns each routine and object an 
internal token or pointer. 

A data structure that constructs an array at run time, rather than at compile 
time. 

A binary number equivalent to two bytes or 16 bits. 

Workspace 
A standard Actor window in which code is entered. This is where most of your 
interaction with the Actor interpreter is done. 



Appendix C: Classes by Method 

This appendix is an alphabetically compiled list of all predefined Actor methods. 
Following each method, the classes that implement that method are listed. 

Method: 

• .. 
+ 

I 

< 

<= 
<> 
= 

== 
> 

>= 
-= 
?hasElements 
abort 
aboutO 
abs 
accept 
add 

addAbout 
addAncestors 
addArg 
addAssoc 
addClassMeth 
add Loe 
addObjectMeth 
addString 

Long Number Real Int 
Number 
Sb'ing Long Number Real Int 
Long Number Real Int 
Long Number Real Int 
Int 
String Long Number Behavior Char Association 
Int Real 
Long Number Char Real Int 
Long Number Object Real Int 
IndexedCollection Object Int Association Number 
Point Long Real String KeyedCollection 
Object 
Sb'ing Long Number Behavior Char Association 
Int Real 
Long Number Char Real Int 
Object 
OrderedCollection 
Function ActorApp 
Browser 
Number Int 
OassDialog Browser 
OrderedCollection Library SortedCollection 
MethodDictionary Behavior Bag Dictionary 
ItemList Set 
Window 
Behavior 
CompileState BlockNode 
Dictionary 
SourceFile 
CompileState BlockNode 
SourceFile 
List Box 



Method: 

add Times 
add Token 
add Variables 
addr 
advance 
alpha 
ancestError 
ancestors 
and 
arcCos 
arcSin 
arcTan 
args 
argsError 
arrows 
asArray 
asBool 
asChar 
asDigit 
asHandle 
aslnt 
asliteral 
asLong 
asOrderedCollection 
asPoint 
as Real 
asSet 
asSortedCollection 
asString 

asSymbol 
asUpperCase 
asciiz 
assocAt 
assocsDo 
at 

atEnd 
atLSB 
atMSB 
bak_Save 
begin Drag 
between 
bindRef 
bit And 

Bag 
Object 
Behavior 
Struct 
TextCollection 
Actor Analyz.er 
Object 
Behavior 
Object 
Number 
Number 
Real 
Function Primitive BlockContext 
Function Primitive 
Edit Window 
Collection 
Long Int 
Long Int 
Char Int 
String ByteCollection 
String Long Char Real Int 
String 
Long Real Int 
Collection 
Long Number 
String Long Real Int 
Collection 
Collection 
NilClass String Long TextCollection Char Real 
Int 
String Char 
String Char 
String 
Dictionary 
Dictionary 
Array Struct String MethodDictionary Object Bag 
Dictionary Interval Charlnterval 
File Stream 
Struct 
Struct 
SourceFile 
EditWindow Window 
Magnitude 
Object 
Long Number Int 



Method: 

bitOr 
bitXor 
bldFonnat 
bldlnherit 
bottom 
break Lines 
browse 
bs 
buildQassUsts 
cMethods 
call 
charlnput 
check 
checkDirty 
checkError 
checkRange 
class 
classArray 
classes 
classesDo 
classify 
cleanup 
clear 

clearUst 
clientRect 
close 
els 
coerce 
collect 
colon 
comment 
comment Break 
comment Breaks 
compClDia 
compile 

condCompile 
condDelCFile 
converter For 
copy 
copy All 

~ 

Long Number Int 
Long Number Int 
Behavior 
OassDialog 
Rect 
String 
Collection 
TextWindow 
Dictionary 
Browser 
Struct 
EditWindow WorkWindow 
Window 
File Window 
File 
OrderedCollection 
Object 
aassDialog 
Dictionary 
Dictionary 
Char 
Object 
KeyedCollection YaccMachine MethodDictionary 
CompileState BlockNode 
UstBox 
Window 
File SourceFile 
Text Window 
Number 
Object Collection 
Actor Analyzer 
Actor Analyzer 
String 
TextCollection 
Browser 
lfElseNode Symbol CallNode LoopNode Object 
Int ltemList Association MsgNode Char 
AssgnNode Function lnfixNode EmptyList ldNode 
lfNode String CompileState RetNode BlockNode 
lvChain 
MsgNode Object lnfixNode 
SourceFile 
Long Real Int 
File Object 
File 



Method: 

copy From 
copy Method 
cos 
create 

dataAsString 
dee 
dec2 
default 
degToRad 
delChar 
delReplMethod 
delSelClass 
delSelMethod 
delete 
deleteChar 
deleteMethod 
delcteSelText 
delete Text 
descendants 
descendants Do 
digit 
disableMenultem 
discard 
do 

doArgl_list 
doArgl_obj 
doAssgn 
doBlkHeader 
doBlkHeader_empty 
do Block 
doCUst_list 
doCase 
doCollAssgn 
doDefEmpty 
do Default 
doDirtyClasses 
doDirtyWork 
doFunc 
dolf 
dolfElse 
dolt 
dolvAssgn 

Array String File Stream 
Brow Edit 
Number Real 
File EditWindow FileWindow Control Window 
WorkSpace 
Inspector 
Number Int 
Number Int 
YaccMachine 
Number Real 
Edit Window 
SourceFile 
Browser 
Browser 
String File 
TextCollection 
Source File 
E4itWindow 
TextCollection 
Behavior 
Behavior 
Actor Analyzer 
Window 
Object 
lndexedCollection Dictionary OrderedC~llection 
MethodDictionary Object Struct Int Bag Set 
NilOass Charlnterval Interval 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
WorkSpace 
Browser 
Actor Parser 
Actor Parser 
Actor Parser 
WorkEdit 
ActorPaJsel' 



Method: 

dolvChain 
dolvld 
dolvObj 
do Line 
do List_ empty 
dolocDefs 
dolocl_parm 
do loop 
doltype_coll 
doMenuChoice 
doNeg 
doObLewcall 
doObUdent 
doObLinfix 
doObLmsg 
doObLparen 
doObLself 
doObLsys 
doObLwcall 
doParml_blist 
doParml_bparm 
doParml_list 
doParml_parm 
doPdef 
doRcvr_type 
doRtype_coll 
doRval_coll 
doScript_func 
doScript_sList 
doSelect 
doSlist_list 
doSlist_stmt 
doStmt_ret 
dosError 
drag 
dragDown 
dragUp 
.draw 
drawChar 
drawString 
dropStates 
early Bind 
early Users 
enable 
end Drag 

ActorParser 
ActorParser 
Actor Parser 
WorkEdit 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
ActorParser 
Inspector Browser 
Actor Parser 
Actor Parser 
Actor Parser 
ActorParser 
Actor Parser 
Actor Parser 
ActorParser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
Actor Parser 
File 
EditWindow Window 
Edit Window 
Edit Window 
Polygon RndRect Ellipse Rect Point 
Text Window 
TextWindow 
YaccMachine 
ParseNode Object IdNode 
Function Primitive 
Window 
EditWindow Window 



Method; 

eol 
eos 
eosError 
erase 
error 
errorBox 
errorString 
exception 
execute 
exit 
exp 
extend 
extract 
fail 
fill 
fil~ClassList 
find 

findBreak 
findFunction 
findltemlndex 
findVar 
first 
fix Array 
fixUp , 
fixedVars 
fix up 
flash 
flipCheck 
flipFormat 
flipState 
fonnatLines 
fonnatMethod 
fonnatTemplate 
free 
funcName 
gc 
generality 
get 
getAKO 
getChar 
getCheck 
getChunk 
getOipText 
getContext 

File EditWindow TextWindow 
Actor Analyzer 
Actor Analyzer 
String 
Object 
String 
Symbol 
YaccMachine 
Function 
Object 
Number Real 
Long 
Collection 
Object 
Array Struct String Debugger Rect ClassList 
Browser 
Array String MethodDictionary SymbolTable Set 
Dictionary 
String 
Behavior 
SortedCollection 
NilClass Behavior 
OrderedCollection 
Browser 
Set Dictionary 
Behavior 
SymbolTable 
Modal Dialog 
Button 
ClassDialog 
Button 
Actor Analyzer 
Brow Edit 
WorkEdit 
Library 
Object 
Object 
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Appendix D: List of Global Variables 

This document describes the global variables in the Actor system that are of interest 
to the user. 

Actor 

Bug 

The Actor dictionary, which holds all global variables. 

The sole instance of class Debugger. This object is employed whenever an 
error occurs to construct an informative trace of the stack activation records that 
led up to the error. An instance of DebugDialog is usually created to display 
the stack trace. 

CmdShow 
Holds the value passed to the Actor application's main routine by Windows. 
This should be used in the create message when the first windows is created by 
the application. 

CoercedOps 
An array of symbols naming the primitive methods that support mixed-mode 
arithmetic. Each of these primitives has its failure function set by the Actor 
startup routine. 

Compiler 
The object that oversees compilation of parsed Actor code into threaded tokens. 

Constants 
A MethodDictionary that holds the names of objects whose value is fixed at 
compile time. When the compiler resolves a reference to a constant, the object 
pointer of the constant is compiled directly into the method. 

CurrentParser 
At any time, this variable holds either of two ACtorParser instances, Parser 
or Loader. Parser is used by the Browser and Workspace to parse interactive 
commands and recompile methods. Loader is used when a file is loaded from 
the disk. 



Demo a 
Initially, this variable holds the string "act \demoa • act". If a load message is 
sent to this string, it loads the file DEMOS.ACT. This file causes the name 
Demoa to refer to a Dictionary of collections of strings, each collection 
comprising all the files necessary to load a particular demo. For instance, you 
could then type load (Demoa [ ltu:a:tle] ) to load the turtle graphics demo 
files. 

BchoDef a 
If true, a message is printed in the display whenever a #define statement is 
processed. 

B:r::r:o:r:Lavel 
1be error methods increment this variable to flag recursive errors, that is, errors 
that are generated in the error handling process itself. For instance, the error 
method may request an object to print its name, which then causes another 
error. This would result in stack overflow if not checked, which is the reason for 
B:r::r:o:r:Lavel' a existence. If B:r::r:o:r:Lavel is > 0, the error handler does an 
immediate abort to avoid further nested errors. 

Binatance 
1be instance handle for the Actor module within MS-Windows. Various 
MS_ Windows calls require this handle. 

BugaSize 
This value determines how many characters long a collection's printOn string is 
allowed to grow. When HugeSb:e is reached, the rest of the collection is 
represented by an ellipsis( ... ). You can make BugeSize larger if you need to 
examine a long collection. (Default size is 256). 

InfizOpa 
Those method names that are to be treated as infix by the parser are stored as 
keys in this dictionary. Each name has an associated precedence level as its 
value in the dictionary. Any method can be made infix simply by adding its 
name and a precedence to Infix<>pa. 

KeyWo:r:da 
A Sat containing reserved symbols in Actor that have particular syntactic 
meaning, such as if, then, loop, and so on. 

LitA:r::r:aySize 
Whenever a literal array is encountered, the parser creates an array to store the 
element values in as they are parsed. LitA:r::r:aySize determines the size of this 
array. 



Loader 
The ActorParser object that is used to parse source files. 

LpDl'unc 
A Long containing the address of the assembly language routine that Actor uses 
as the window function for all modal dialogs. 

LpWl'unc 
A Long containing the address of the assembly language routine that Actor uses 
as the window function for all windows. 

OUtPorts 
A collection of devices that obey the Text Window protocol for drawing text and 
characters. Any object responds to the message print by printing itself on a 
Stream, and then sending a printString with the resulting String to each of 
the devices in OUtPorts. 

Parser 
The instance of ActorParser that is used to parse commands in the 
Workspace, Inspector and Browser. 

SpecialMethoda 
A MethodDictionary containing information about selectors that have special 
primitives. This allows the compiler to generate more efficient code. The keys 
in SpecialMethods are the selectors with the highest static frequency in the 
Actor system. Each value in SpecialMethoda is an Association whose key 
contains the number of arguments expected by the special primitive, and whose 
value is an index into the array smsgPrims. This array contains the actual 
object pointer of the primitive. 

SrcBufLen 
This global contains an Int that determines how large a source buffer will be 
created in instances of class Sourcel'ile. This in tum determines the largest 
chunk that can be parsed by the loader. 

Symbols 
The Actor symbol table. This is a descendant of Set that contains every 
Symbol currently being used in the Actor system. 

TheApp 
This global holds the application object. When Actor starts up, an init message is 
sent to this object. In the distributed system, it is an instance of class ActorApp, 
but each application should define its own application class and store it in this 
object during the install procedure. 



'rhePoJ:t 
When an Actor window gets the input focus from MS-Windows, it places its 
object pointer in this variable. 

'.rokenC1aaaea 
An Array with 128 elements, each of which is a Symbo1 indexed by ascii value. 
The Actor lexical analyzer classifies each character in the input stream by 
looking it up in '.rokenC1aaaea. The resulting symbol is used to perform an 
appropriate method to generate a token. 

VJ:mage 
An instance of class l'i1e that is used to hold the current name of the Actor 
virtual image. At any time, the state of the Actor system can be saved to disk 
with the message anapahot (VJ:mage) • 

liHe•••ge• 
A HethodDictionaz:y whose keys are the message numbers of all messages 
that can be received from MS_ Windows. The values are the corresponding 
symbolic names of the messages. For instance, HHeaaagaa [ 1] -= 
11111_ CR&An. A complete listing of the contents of WMessages is found in the 
file ACTWIND.H. 



Appendix E: Windows Functions 

AccessResource(hlnstance,hReslnfo):nFile 
Sets file pointer for read access to resource hReslnfo. Returns DOS file handle. 

AddAtom(lpString):wAtom 
Creates an atom for character string lpString. 

AddFontResource(lpFilename):nFonts 
Adds font resource in lpFilename to system font table. 

AdjustWindowRect(lpRect,IStyle,bMenu) 
Converts client rectangle to a window rectangle. 

AllocResource(hlnstance,hReslnfo,dwSize):hMem 
Allocates dwSize bytes of memory for resource hReslnfo. 

AnsiLower(lpStr):c.<::har 
Converts character string lpStr to lowercase. 

AnsiNext(lpCurrentChar):lpNextChar 
Returns long pointer to next character in string lpCurrentChar. 

AnsiPrev(lpStart,lpCurrentChar):lpPrevChar 
Returns long pointer to previous character in string lpStart. lpCurrentChar 
points to current character. 

AnsiToOem(lpAnsiStr,lpOemStr):bTranslated 
Converts ANSI string to OEM character string. 

AnsiUpper(lpStr):c.<::har 
Converts character string (or character if lpString high word is zero) to 
uppercase. 

AnyPopup():bVisible 
Indicates whether or not a popup style window is visible on the screen. 

Arc(hDC,Xt, Yt,X2, Y2,X3, Y3,X4, Y4):bDrawn 
Draws arc from X3, Y3 to X4, Y4, using current pen and moving 
counterclockwise. Arc's center is at center of rectangle given by Xt, Yt and X2, 
Y2. 

BeginPalnt(hWnd,lpPaint):hDC 
Prepares window for painting, filling structure at lpPaint with painting data. 
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BltBlt(hDestOC,X,Y ,nWidth,nHeight,hSrcOC,XSrc,YSrc, dwRop):bDrawn 
Moves bitmap from source device to destination device. Source origin is at XSrc, 
YSrc. X, Y, nWidth, nHeight give bitmap origin and dimensions on destination 
device. dwRop defines how source and destination bits are combined. 

BrlngWindowToTop(hWnd) 
Brings popup or child window to top of stack of overlapping windows. 

BulldCommDCBOpDef,lpOCB):nResult 
Fills device mntrol block lpOCB with control codes named by Ip Def. 

CallMsgFiltel(lpMsg,nCode):bResult 
Passes message and mde to current message-filter function. Message-filter 
function is set using SetWindowsHook. 

CallWindowProc(lpPrevWndFunc,hWnd,wMsg,wParam, IParam):IReply 
Passes message information to the function specified by lpPrevWndFunc. 

CatchOpCatchBuf):nThrowBack 
Copies current execution environment to buffer lpCatchBuf. 

ChangeCllpboardChain(hWnd,hWndNext):bRemoved 
Removes hWnd from clipboard viewer chain, making hWndNext descendant of 
hWnd 's ancestor in the chain. 

ChangeMenu(hMenu,wIDChangeltem,lpNewltem,wIDNewltem, wChange):bChanged 
Appe+nds, inserts, deletes, or modifies a menu item in hMenu. 

CheckDlgButton(hDlg,nIDButton,wCheck) 
Places or removes check next to button, or changes state of 3-state button. 

CheckMenultem(hMenu,wIOCheckltem,wCheck):bOldCheck 
Places or removes checkmarks next to popup menu items in hMenu. 

CheckRadioButton(hDlg,nIDFirstButton,nlDLastButton, nIDCheckButton) 
Checks nIDCheckButton and unchecks all other radio buttons in the group from 
nIDFirstButton to nIDLastButton. 

ChlldWindowFromPoinl(hWndParent,Point):hWndChild 
Determines which, if any, child window of hWndParent contains Point. 

ClearCommBreak(nCid):nResult 
Oears mmmunication break state from mmmunication device nCid. 

ClientToScreen(hWnd,lpPoint) 
Converts client coordinates into equivalent screen coordinates in place. 



. ClipCursor(lpRect) 
Restricts the mouse cursor to a given rectangle on the screen. 

CloseCllpboard( ):bClosed 
Closes the clipboard. 

CloseComm(nOd):nResult 
Closes communication device nCid after transmitting current output buffer. 

CloseMetaFile(hDC):hMF 
Closes the metafile and creates a metafile handle. 

CloseSound( ) 
Ooses play device after flushing voice queues and freeing buffers. 

CloseWindow(hWnd):nOosed 
Ooses the specified window. 

CombineRgn(hDestRgn,hSrcRgnt,hSrcRgn2, nCombineMode):nRgnType 
Combines, using nCombineMode, two existing regions into a new region. 

CopyMetaFile(hSrcMetaFile,lpFilename):hMF 
Copies source metafile to lpFilename and returns the new metafile. 

CopyRect(lpDestRect,lpSourceRect) 
Makes a copy of an existing rectangle. 

CountClipboardFormats( ):nCount 
Retrieves a count of the· number of formats the clipboard can render. 

CountVolceNotes(n Voice):nNotes 
Returns number of notes in voice queue nVoice. 

CreateBitmap(nWidth,nHeight,cPlanes,cBitCount, lpBits):hBitmap 
Creates a bitmap having the specified width, height, and bit pattern. 

CreateBitmaplndirect(lpBitmap):hBitmap 
Creates a bitmap with the width, height, and bit pattern given by lpBitmap. 

CreateBrushlndirect(lpLogBrush):hBrush 
Creates a logical brush with the style, color, and pattern given by lpLogBrush. 

CreateCaret(h Wnd,hBitmap,nWidth,nHeight) 
Creates caret for hWnd using hBitmap. If hBitmap is NULL, creates solid 
flashing black block nWidth by nHeight pixels; if hBitmap is 1, caret is gray. 



Appendix E: Windows Functions 435 

CreateCompatibleBitmap(hDC,n Width,nHeight):hBitmap 
Creates a bibnap that is compatible with the device specified by hDC. 

CreateCompatibleDC(hDC):hMemDC 
Creates a memory display context compatible with the device specified by hDC. 

CreateDC(lpDriverName,lpDeviceName,lpOutput, lplnitData):hDC 
Creates a display context for the specified device. 

CreateDialog(hlnstance,lpTemplateName,hWndParent, lpDialogFunc):hDlg 
Creates a modeless dialog box. 

CreateDiscardableBitmap(hDC,X,Y):hBitmap 
Creates a discardable bibnap. 

CreateEllipticRgn(X1,Y1,)(2,Y2):hRgn 
Creates an elliptical region wCreates an elliptical region whose bounding 
rectangle is defined by Xl, Yl, X2, and Y2. 

CreateEllipticRgnlndirectOpRect):hRgn 
Creates an elliptical region whose bounding rectangle is given by lpRect. 

CreateFont(nHeight,nWidth,nEscapE!ment,nOrientation, 
nWeight,cltalic,cUnderline,cStrikeOut,nCharSet, 
cOutputPrecision,cOipPrecision,<.Quality, cPitchAndFamily,lpFacename):hFont 
Creates a logical font having the specified characteristics. 

CreateFontlndirect(lpLogFont):hFont 
Creates a logical font with characteristics given by lpLogFont. 

CreateHatchBrush(nlndex,rgbColor):hBrush 
Creates a logical brush having the specified hatched pattern and color. 

CreateIC(lpDriverName,lpDeviceName,lpOutput, lplnitData):hIC 
Creates an information context for the specified device. 

CreateMenu( ):hMenu 
Creates an empty menu. 

CreateMetaFileOpFilename):hDC 
Creates a metafile display context. 

CreatePattemBrush(hBitmap):hBrush 
Creates a logical brush having the pattern specified by hBitmap. 

CreatePen(nPenStyle,n Width,rgbColor):hPen 
Creates a logical pen having the specified style,width, and color. 



CreatePenlndirect(lpLogPen):hPen 
Creates a logical pen with the style, width, and color given by lpLogPen. 

CreatePolygonRgn(lpPoints,nCount,nPolyFillMode):hRgn 
Creates a polygonal region having nCount vertices as given by lpPoints. 

CreateRectRgn(X1,Y1,X2,Y2):hRgn 
Creates a rectangular region. 

CreateRectRgnlndirect(lpRect):hRgn 
Creates a rectangular region with the dimensions given by lpRecl 

CreateSolldBrush(rgbColor):hBrush 
Creates a logical brush having the specified ·solid color. 

CreateWlndow(lpCl~ssName,lpWindowName,dwStyle, 
X,Y,n Width,nHeight,hWndParent,hMenu, hfustance,lpParam):hWnd 
Creates tiled, popup, and child windows. 

DefWindowProc(hWnd,wMsg,wParam,lParam):lReply 
Provides default processing for messages an application chooses not to process. 

DeleteAtom(nAtom):nOldAtom 
Deletes an atom nAtom if its reference count is zero. 

DeleteDC(hDC):bDeleted 
Deletes the specified display context. 

DeleteMetaFile(hMF):bFreed 
Deletes access to a metafile by freeing the associated system resources. 

DeleteObject(hObject):bDeleted 
Deletes the logical pen, brush, font, bitmap, or region by freeing all associated 
system storage. 

DestroyCaret( ) 
Destroys the current caret and frees any memory it occupied. 

DestroyMenu(hMenu):bDestroyed 
Destroys the menu specified by hMenu and frees any memory it occupied. 

DestroyWlndow(hWnd):bDestroyed 
Sends a WM_DESTROY message to hWnd and frees any memory it ~cupied. 

DevlceMode(hWnd,hltem,lpString,lpString):lpString 
Displays a dialog box that prompts user to set printer modes. 
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DlalogBox(hlnstance,lpTemplateName,hWndParent, lpDialogFunc):nResult 
Creates a modal dialog box. 

DispatchMessageOpMsg):IResult 
Passes message to window function of window specified in MSG structure. 

DlgDirLlst(hDlg,lpPathSpec,nIDListBox,nIDStaticPath, wFiletype):nListed 
Fills nlDListBox with names of files matching path specification. 

DlgDirSelect(hDlg,IpString,nlDListBox):bDirectory 
Copies current selection from nIDListBox to lpString. 

DPtoLP(hDC,lpPoints,nCount):bConverted 
Converts into logical points the nCount device points given by lpPoints. 

Drawlcon(hDC,X,Y ,hlcon):bDrawn 
Draws an icon with its upper left corner at X, Y. 

DrawMenuBar(hWnd) 
Redraws the menu bar. 

DrawText(hDC,lpString,nCount,lpRect,wFormat) 
Draws nCount characters of lpString in format specified by wFormat, using 
current text and background colors. Clips output to rectangle given by lpRect. 

EIHpse(hDC,Xl,Yl,)(2,Y2):bDrawn 
Draws ellipse with center at the center of the given bounding rectangle. Draws 
border with current pen. Fills interior with current brush. 

EmptyCHpboard( ):bEmptied 
Empties clipboard, frees data handles, and assigns clipboard ownership to the 
window that currently has the clipboard open. 

EnableMenultem(hMenu,wIDEnableltem,wEnable):bEnabled 
Enables, disables, or grays a menu item, depending on wEnable. 

EnableWindow(hWnd,bEnable):bDone 
Enables and disables mouse and keyboard input to the specified window. 

EndDlalog(hDlg,nResult) 
Frees resources and destroys windows associated with a modal dialog box. 

EndPaint(hWnd,lpPaint) 
Marks the end of window repainting; required after each BeginPaint call. 



EnumChlldWindows(hWndParent,lpEnumFunc,lParam):bDone 
Enumerates the child style windows belonging to hWndParent by passing each 
child window handle and lParam to the lpEnumFunc function. 

EnumClipboardFormats(wFormat):wNextFormat 
Enumerates formats from list of available formats belonging to the clipboard. 

EnumFonts(hOC,lpFacename,lpFontFunc,lpData):nResult 
Enumerates fonts available on a given device, passing font information through 
lpData to lpFontFunc function. 

EnumObjects(hDC,nObjectType,lpObjectFunc, lpData):nResult 
Enumerates pens or brushes (depending on nObjectType ) available on a device, 
passing object information through Ip Data to lpObjectFunc function. 

EnumProps(hWnd,lpEnumFunc):nResult 
Passes each property of hWnd, in tum, to the lpEnumFunc function. 

EnumWindows(lpEnumFunc,lParam):bDone 
Enumerates windows on the screen by passing handle of each tiled, iconic, 
popup, and hidden popup window (in that order) to the lpEnumFunc function. 

EqualRgn(hSrcRgn1,hSrcRgn2):bEqual 
Checks the two given regions to determine if they are identical. 

Escape(hOC,nEscape,nCount,lplnData,lpOutData):nResult 
Accesses device facilities not directly available through GDI. 

Escape(hOC,ABORTDOC,nCount,lplnData,lpOutData):nResult 
Aborts the current job. lplnData, lpOutData, and nCount are not used. 

Escape(hOC,DRAFI'MODE,nCount,lplnData, lpOutData):nResult 
Turns draft mode off or on. lplnData points to 1 (on) or 0 (ofO. nCount is 
number of bytes at lplnData. lpOutData is not used. 

Escape(hOC,ENDDOC,hCount,lplnData,lpOutData):nResult 
Ends print job started by STARTDOC. nCount, lplnData, lpOutData are not 
used. 

Escape(hOC,FLUSHOUTPUT,nCount,lplnData, lpOutData):nResult 
Flushes output in device buffer; lplnData, lpOutData, and nCount are not used. 

Escape(hOC,GETCOLORTABLE,nCount,lplnData, lpOutData):nResult 
Copies RGB color table entry to lpOutData. lplnData is color table index. 
nCount is not used. 
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Escape(hDC,GETPHYSPAGESIZE,nCount,lplnData, lpOutData):nResult 
Copies physical page size to POINT structure at lpOutData. lplnData and 
nCount are not used. 

Escape(hDC,GETPRINTINGOFFSET,nCount,lplnData, lpOutData):nResult 
Copies printing offset to POINT structure at lpOutData. lplnData and nCount 
are not used. 

Escape(hDC,GETSCALINGFAC10R,nCount,lplnData, lpOutData):nResult 
Copies scaling factors to B POINT structure at lpOutData. lplnData and nCount 
are not used. 

Escape(hDC,NEWFRAME,nCount,lplnData,lpOutData):nResult 
Ends writing to a page. nCount, lplnData, and lpOutData are not used. 

Escape(hDC,NEXTBAND,nCount,lplnData,lpOutData):nResult 
Ends writing to a band. lpOutData gives rectangle to hold device coordinates of 
next band. nCount and lplnData are not used. 

Escape(hDC,QUERYESCSUPPORT,nCount,lplnData, lpOutData):nResult 
Tests whether an escape is supported by device driver. lplnData points to the 
escape. nCount is the number of bytes at lplnData. lpOutData is not used. 

Escape(hDC,SETABORTPROC,nCount,lplnData, lpOutData):nResult 
Sets abort function for print job. lplnData, lpOutData, and nCount are not used. 

Escape(hDC,SETCOLORTABLE,nCount,lplnData, lpOutData):nResult 
Sets RGB color table entry. lplnData points to table index and color. lpOutData 
points to RGB color value to be set by device driver. nCount is not used. 

Escape(hOC,STARTDOC,nCount,lplnData,lpOutData):nResult 
Starts print job, spooling NEWFRAME calls under same job until it reaches 
ENDDOC. lplnData is name of document; nCount is its length. \&lpOutData 
not used. 

EscapeCommFunction(nCid,nFunc):nResult 
Executes escape function nFunc for communication device nCid. 

ExcludeClipRect(hDC,Xt,Yt,)(2,Y2):nRgnType 
Creates new clipping region from existing clipping region less the given 
rectangle. 

FatalExit(Code):Result 
Halts Windows and prompts through auxiliary port (AUX) for instructions on 
how to proceed. 



FillRect(hDC,lpRect,hBrush):nResult 
Fills given rectangle using the specified brush. 

FillRgn(hDC,hRgn,hBrush):bFilled 
Fills given region with brush specified by hBrush. 

FindAtom(lpString):w Atom 
Retrieves atom (if any) associated with character string lpString. 

FindResource(hlnstance,lpName,lpType):hReslnfo 
Locates resource lpName having lpType and returns handle for accessing and 
loading the resource. 

FindWindow(lpClassName,lpWindowName):hWnd 
Returns the handle of the window having the given class and caption. 

Flash Window(h Wnd,blnvert):blnverted 
Flashes the given window once by inverting its active/inactive state. 

FloodFill(hDC,X,Y ,rgbColor):bFilled 
Fills area of the display surface with current brush, starting at X, Y and 
continuing in all directions to the boundaries with the given rgbColor. 

FlushComm(nCid,nQueue):nResult 
Flushes characters from nQueue of communication device nOd. 

FrameRect(hDC,lpRect,hBrush):nResult 
Draws border for the given rectangle using the specified brush. 

FrameRgn(hDC,hRgn,hBrush,nWidth,nHeight):bFramed 
Draws border for given region using hBrush. nWidth is width of vertical brush 
strokes. nHeight is height of horizontal strokes. 

FreeLibrary(hLibModule) 
Removes library module hLibModule from memory if reference count is zero. 

FreeProdnstance(lpProc) 
Removes the function instance entry at address lpProc . 

FreeResource(hResData):bFreed 
Removes resource hReslnfo from memory if reference count is zero. 

GetActiveWindow():hWnd 
Returns handle to the active window. 

GetAtomHandle(w Atom):hMem 
Returns the handle (relative to the local heap) of the atom string. 
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GetAtomName(w Atom,lpBuffer,nSize):nLength 
Copies character string (up to nSize characters) associated with wAtom to 
lpBuffer. 

GetBitmapBits(hBitmap,ICount,lpBits):ICopied 
Copies ICount bits of specified bitmap into buffer pointed to by lpBits. 

GetBitmapDimension(hBitmap):ptDimensions 
Returns the width and height of the bitmap specified by hBitmap. 

GetBkColor(hDC):rgbColor 
Returns the current background color of the specified device. 

GetBkMode(hDC):nBkMode 
Returns the background mode of the specified device. 

GetBrushOrg(hDC):dwOrlgin 
Retrieves the current brush origin for the given display context. 

GetBValue(rgbColor):cBlue 
Retrieves the blue value of the given color. 

GetCaretBlinkTime( ):wMSeconds 
Returns the current caret flash rate. 

GetClassLong(hWnd,nlndex):long 
Retrieves information at nlndex in the B WNDCLASS structure. 

GetClassName(hWnd,lpClassName,nMaxCount):nCopied 
Copies hWnd's class name (up to nMaxCount characters) into lpClassName. 

GetClassWord(hWnd,nlndex):word 
Retrieves information at nlndex in the B WNDCLASS structure. 

GetClientRect(hWnd,lpRect) 
Copies client coordinates of the window client area to lpRect. 

GetCllpboardData(wFormat):hOipData 
Retrieves data from the clipboard in the format given by wFormat. 

GetCllpboardFormatName(wFormat,lpFormatName, nMaxCount):nCopied 
Copies wFormat's format name (up to nMaxCount characters) into 
lpFormatName. 

GetClipboardOwner( ):hWnd 
Retrieves the window handle of the current owner of the clipboard. 



GetClipboardViewer( ):h Wnd 
Retrieves the window handle of the first window in the clipboard viewer chain. 

GetClipBox(hOC,lpRect):nRgnType 
Copies dimensions of bounding rectangle of current clip boundary to lpRect . 

GetCodeHandleOpFunc):hlnstance 
Retrieves the handle of the code segment containing the given function. 

GetCommError(nOd,lpStat):nError 
Fills buffer lpStat with communication status of device nOd. Returns error code, 
if any. 

GetCommEventMask(nCid,nEvtMask):wEvent 
Retrieves, then clears, event mask. 

GetCommState(nOd,lpDCB):nResult 
Fills buffer lpDCB with the device control block of communication device nCid. 

GetCurrentPositlon(hOC):ptPos 
Retrieves the logical coordinates of the current position. 

GetCurrentTask( ):hTask 
Returns task handle of the current task. 

GetCurrentTime( ):lTime 
Returns the time elapsed since the system was booted to the current time. 

GetCunorPosOpPoint) 
Stores mouse cursor position, in screen coordinates, in B POINT structure. 

GetDC(hWnd):hOC 
Retrieves the display context for the client area of the specified window. 

GetDeviceCaps(hDC,nlndex):n Value 
Retrieves the device-specific information specified by nlndex. 

GetDlgltem(hDlg,nIDDlgltem):hCtl 
Retrieves the handle of a dialog item (control) from the given dialog box. 

GetDlgltemlnt(hDlg,nIDDlgltem,lpTranslated, bSigned):wValue 
Translates text of nIDDlgltem into integer value. Value at lpTranslated is zero if 
errors occur. bSigned is nonzero if minus sign might be present. 

GetDlgltemText(hDlg,nIDDlgltem,lpStrlng, nMaxCount):nCopied 
Copies nIDDlgltem's control text (up to nMaxCount characters) into lpStrlng. 
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GetDoubleCllckTlme( ):wOickTime 
Retrieves the current double-click time of the system mouse. 

GetEnvironment(lpPortName,lpBnviron,nMaxCount):nCopied 
Copies to lpBnviron environment associated with device attached to given port. 

GetFocus( ):hWnd 
Retrieves the handle of the window currently owning the input focus. 

GetGValue(rgbColor): cGreen 
Retrieves the green value of the given color. 

GetlnstanceData(hlnstance,pData,nCount):nBytes 
Copies nCount bytes of data from offset pData in instance hlnstance to same 
offset in current instance. 

GetKeyState(nVirtKey):nState 
Retrieves the state of the virtual key specified by nVirtI<ey. 

GetMapMode(hDC):nMapMode 
Retrieves the current mapping mode. 

GetMenu(hWnd):hMenu 
Retrieves a handle to the menu of the specified window. 

GetMenuSbing(hMenu,wlDitem,lpString,nMaxCount, wF1ag):nCopied 
Copies wlDltem's menu label (up to nMaxCount characters) into lpString. 
wFlag is MF _BYPOSmON or MF _BYCOMMAND. 

GetMessage(lpMsg,hWnd,wMsgFilterMin, wMsgFilterMax):bContinue 
Retrieves message in range wMsgFilterMin to wMsgFilterMax; stores at lpMsg. 

GetMessagePos( ):dwPos 
Returns mouse position, in screen coordinates, at the time of the last message 
retrieved by B GetMessage. 

GetMessageTime( ):)Time 
Returns the message time for the last message retrieved by B GetMessage. 

GetMetaFile(lpFilename):hMF 
Creates a handle for the metafile named by lpFilename. 

GetMetaFlleBlts(hMF):hMem 
Stores specified metafile as collection of bits in global memory block. 



GetModuleFlleName(hModule,lpFilename,nSize):nLength 
Copies module filename (up to nSize characters) to lpFilename. 

GetModuleHandle(lpModuleName):hModule 
Returns module handle of module named by lpModuleName. 

GetModuleUsage(hModule):nCount 
Returns reference count of module hModule. 

GetNearestColor(hDC,rgbColor):rgbSolidColor 
Returns the device color closest to rgbColor. 

GetObject(hObject,nCount,lpObject):nCopied 
Copies nCount bytes of logical data defining hObject to lpObject. 

GelParent(hWnd):hWndParent 
Retrieves the window handle of the specified window's parent (if any). 

GelPixel(hDC,X, Y):rgbColor 
Retrieves the RGB color value of the pixel at the point specified by X and Y. 

GelPolyFillMode(hDC):nPolyFillMode 
Retrieves the current polygon-filling mode. 

GelProcAddress(hModule,lpProcName):lpAddress 
Returns address of the function named by lpProcName in module hModule. 

GelProfilelnt(lpSectionName,lpKeyName, nDefault):nKeyValue 
Returns integer value named by lpI<eyName in section lpSectionName from the 
win.ini file. If name or section not found, nDefault is returned. 

GelProflleStrlng(lpSectionName,lpI<eyName,lpDefault, 
lpReturnedString,nSize):nLength 
Returns character string named by lpKeyName in section lpSectionName from 
the win.ini file. String is copied (up to nSize characters) to lpRetumedString. If 
name or section are not found, lpDefault is returned. 

GelProp(hWnd,lpString):hData 
Retrieves data handle associated with lpString from window property list. 

GetRelAbs(hDC):nRelAbsMode 
Retrieves the relabs flag. 

GetROP2(hDC):nDrawMode 
Retrieves the current drawing mode. 

( 
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GetRValue(rgbColor):cRed 
Rebieves the red value of the given color. 

GetScrolJPos(hWnd,nBar):nPos 
Rebieves current position of scroll bar elevator identified by h Wnd and nBar. 

GetScrollRange(hWnd,nBar,lpMinPos,lpMaxPos) 
Copies minimum and maximum scroll bar positions for given scroll bar to 
lpMinPosandlpMaxPos. 

GetStockObject(nlndex):hObject 
Rebieves a handle t~ a predefined stock pen, brush, or font. 

GetStretchBltMode(hOC):nStretchMode 
Retrieves the current stretching mode. 

GetSubMenu(hMenu,nPos):hPopupMenu 
Rebieves the menu handle of the popup menu at the given position in hMenu. 

GetSysColor(nlndex):rgbColor 
Retrieves the system color identified by nlndex. 

GetSysModalWlndow():hWnd 
Returns the handle of a system-modal window, if one is present. 

GetSystemMenu(hWnd,bRevert):hSysMenu 
Allows access to the System menu for copying and modification. Revert is 
nonzero to restore the original System menu. 

GetSystemMetrics(nlndex):n Value 
Rebieves information about the system mebics identified by nlndex. 

GetTempDrive(cDriveLetter):cOptDriveLetter 
Returns letter for the optimal drive for a temporary file. cDriveLetter is a 
proposed drive. 

GetTempFileName(cDriveLetter,lpPrefixString,wUnique, 
fpTempFileName):wUniqueNumber 
Creates a temporary filename. 

GetTextCharacterExtra(hDC):nCharExtra 
Retrieves the current intercharacter spacing. 

GetTextColor(hOC):rgbColor 
Rebieves the current text color. 

· .. 



GetTextExtent(hDC,lpString,nCount):dwTextExtents 
Uses current font to compute width and height of text line given by lpString. 

GetTextFace(hDC,nCount,lpFacename):nCopied 
Copies the current font's facename (up to nCount characters) into lpFacename. 

GetTextMetrlcs(hDC,lpMetrics):bRetrieved 
Fills buffer given by lpMetrics with metrics for currently selected font. 

GetThresholdEvent( ):lplnt 
Returns long pointer to a threshold flag. The flag is set if any voice queue is 
below threshold (i.e., below a given number of notes). 

GetThresholdStatus( ):fStatus 
Returns a bit mask containing the threshold event status. If a bit is set, the given 
voice queue is below threshold. 

GetUpdateRect(hWnd,lpRect,bErase):bUpdate 
Copies dimensions of bounding rectangle of window region that needs 
updating to lpRect. bErase is nonzero if ba~kground needs erasing. bUpdate is 
zero if window is up-to-date. 1 

GetVerslon( ):wVersion 
Returns the current version of Windows. 

GetViewportExt(hDC):ptExtents 
Retrieves the x- and y- extents of the display context's viewport. 

GetViewportOrg(hDC):ptOrigin 
Retrieves x- and y- coordinates of the origin of the display context's viewport. 

GetWindowDC(hWnd):hDC 
Retrieves display context for entire window, including caption bar, menus, 
scroll bars. 

GetWindowExt(hDC):ptExtents 
Retrieves x- and y- extents of the display context's window. 

GetWindowLong(hWnd,nlndex):long 
Retrieves information identified by nlndex about the given window. 

GetWindowOrg(hDC):ptOrigin 
Retrieves x- and y- coordinates of the origin of the display context's window. 

GetWindowRed(hWnd,lpRect) 
Copies dimensions, in screen coordinates, of entire window (including caption 
bar, border, menus, and scroll bars) to lpRect. 
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GetWindowText(hWnd,lpString,nMaxCount):nCopied 
Copies h Wnd's window caption (up to nMaxCount characters) into lpString. 

GetWindowTextLength(hWnd):nLength 
Returns the length of the given window's caption or text. 

GetWindowWord(hWnd,nlndex):word 
Retrieves information identified by nlndex about the given window. 

GlobalAlloc(wFlags,dwBytes):hMem 
Allocates dwBytes of memory from the global heap. Memory type·(e.g., fixed or 
moveable) is set by wFlags. 

GlobalCompact(dwMinFree):dwLargest 
Compacts global memory to generate dwMinFree free bytes. 

GlobalDiscard(hMem):hOldMem 
Discards global memory block hMem if reference count is zero. 

GlobalFlags(hMem):wflags 
Returns memory type of global memory block hMem. 

GlobalFree(hMem):hOldMem 
Removes global memory block hMem from memory if reference count is zero. 

GlobalHandle(wMem): dwMem 
Retrieves the handle of the global memory object whose segment address is 
wMem. 

GlobalLock(hMem):lpAddress 
Returns address of global memory block hMem, locks block in memory, and 
increases the reference count by one. 

GlobalReAlloc(hMem,dwBytes,wflags):hNewMem 
Reallocates the global memory block hMem to dwBytes and memory type 
wflags. 

GlobalSize(hMem):dwBytes 
Returns the size, in bytes, of global memory block hMem. 

GlobalUnlock(hMem):bResult 
Unlocks global memory block hMem and decreases the reference count by one. 



GrayString(hDC,hBrush,lpOutputFunc,lpData,nCount, X,Y,nWidth,nHeight):bDrawn 
Writes nCount characters of string at X, Y,using lpOutputFunc (or B TextOut if 
NULL). Grays text using hBrush. lpData specifies output string (if 
lpOutputFunc is NULL) or data are passed to output function. nWidth and 
nHeight give dimensions of enclosing rectangle (if zero, dimensions are 
calculated). 

HideCaret(hWnd) 
Removes system caret from the given window. 

HiliteMenultem(hWnd,hMenu,wIDHiliteltem, wHilite):bHilited 
Highlights or removes the highlighting from a top-level (menu bar) menu item. 

InflateRect(lpRect,X, Y):nResult 
Expands or shrinks the rectangle specified by lpRect by X units on the left and 
right ends of the rectangle and Y units on the top and bottom. 

lnitAtomTable(nSize):bResult 
Initializes atom hash table and sets it to nSize atoms. 

InSendMessage():blnSend 
Returns TRUE if window function is processing a message sent with 
BSendMessage. 

lntersectClipRect(hDC,Xt,Yt,x2,Y2):nRgnType 
Forms new dipping region from intersection of current clipping region and 
given rectangle. 

lntersectRect(lpDestRect,lpSrctRect, lpSrc2Rect):nlntersection 
Finds the intersection of two rectangles and copies it to lpDestRect. 

InvalidateRect(hWnd,lpRect,bErase) 
Marks for repainting the rectangle specified by lpRect (in client coordinates). 
The rectangle is erased if bErase is nonzero. 

InvalidateRgn(hWnd,hRgn,bErase) 
Marks hRgn for repainting. The region is erased if bErase is nonzero. 

InvertRect(hDC,lpRect):nResult 
Inverts the display bits of the specified rectangle. 

InvertRgn(hDC,hRgn):blnverted 
Inverts the colors in the region specified by hRgn. 

IsChild(hParentWnd,hWnd):bChild 
Returns TR~ if given window is a child of hParentWnd. 
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IsClipboardFormatAvailable(wFormat):bA vailable 
Returns TRUE if data in given format is available. 

IsDlalogMessage(hDlg,lpMsg):bUsed 
Determines whether lpMsg is intended for the given modeless dialog box. If so, 
the message is processed and bUsed is nonzero. 

IsDlgButtonChecked(hDlg,nIDButton):wCheck 
Tests whether nIDButton is checked. For a 3-state button, returns 2 for grayed, 1 
for checked, zero for neither. 

Isl.:onlc(hWnd):blconic 
Specifies whether or not a window is open or closed (iconic). 

IsRectEmpty(lpRect):bEmpty 
Determines whether or not the specified rectangle is empty. 

IsWlndow(hWnd):bExists 
Determines whether or not hWnd is a valid, existing window. 

IsWlndowEnabled(hWnd):bEnabled 
Specifies whether or not hWnd is enabled for mouse and keyboard input. 

IsWlndowVlslble(hWnd):bVisible 
Determines whether or not the given window is visible on the screen. 

KillTlmer(hWnd,nIDEvent):bKilled 
Kills the timer event identified by hWnd and nIDEvent. 

LlneDDA(Xl,YlX2,Y2,lpLineFunc,lpData) 
Computes successive points in line starting at Xt, Yt and ending at X2, Y2, 
passing each point and lpData parameter to lpLlneFunc function. 

LineTo(hOC,X,Y):bDrawn 
Draws line with current pen from the current position up to, but not including, 
the point X, Y. 

LoadAccelerators(hlnstance,lpTableName):hRes 
Loads accelerator table named by lpTableName. 

LoadBitmap(hlnstance,lpBitmapName):hBitmap 
Loads bitmap resource named by lpBitmapName. 

LoadCursor(hinstance,lpCursorName):hCursor 
Loads cursor resource named by lpCursorName. 



Loadlcon(hlnstance,lpkonName):hlcon 
Loads icon resource named by lplconName. 

LoadLibrary(lpLibFileName):hLibModule 
Loads the library module named by lpLibFilename. 

LoadMenu(hlnstance,lpMenuName):hMenu 
Loads menu resource named by lpMenuName. 

LoadResource(hlnstance,hReslnfo):hResData 
Loads the resource hReslnfo and returns a handle to the resource. 

LoadString(hlnstance,wID,lpBuffer,nBufferMax):nSi7.e 
Loads string resource wlD into the buffer lpBuffer. Up to nBufferMax characters 
are copied. 

LocalAlloc(wFlags,wBytes):hMem 
Allocates wBytes of memory from the local heap. Memory type (e.g., fixed or 
moveable) is set by wFlags. 

LocalCompact(wMinFree):wLargest 
Compacts local memory to generate wMinFree free bytes. 

LocalDlscard(hMem):hOldMem 
Discards local memory block hMem if reference count is 7.erO. 

LocalFlags(hMem):wFlags 
Returns memory type of local memory block hMem. 

LocalFree(hMem):hOldMem 
Frees local memory block hMem from memory if reference count is 7.ero . . 

LocalFreeze(Dummy) 
Prevents compaction of the local heap. 

LocalHandle(wMem):hMem 
Retrieves the handle of the local memory object whose address is wMem. 

LocalHandleDelta(nNewDelta):nCurrentDelta . 
Sets the entry count for each new handle table created in the local heap. 

Locallnit(wValue,pString,pString):bResult 
Initiali7.es the local heap. 

LocalLock(hMem):pAddress 
Returns the address of local memory block hMem, locks the block in memory, 
and increases the reference count by one. 
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LocalMelt(Dummy) 
Permits compaction of the local heap. 

LocalNotify(lpFunc):lpPrevFunc 
Sets the callback function for handling notification messages from local memory. 

LocalReAlloc(hMem,wBytes,wFlags):hNewMem 
Reallocates the local memory block hMem to wBytes and memory type wflags. 

LocalSize(hMem):wBytes 
Returns the size, in bytes, of local memory block hMem. 

LocalUnlodc(hMem):bResult 
Unlocks local memory block hMem and decreases the reference count by one. 

LodcData(Dummy):hMem 
Locks the data segment in memory. 

LodcResource(hReslnfo):lpReslnfo 
Returns the memory address of the resource hReslnfo, locks the resource in 
memory, and increases the reference count by one. 

LodcSegment(wSegment):hSegment 
Locks the segment whose segment address is wSegment. 

LPtoDP(hDC,lpPoints,nCount):bConverted 
Converts logical points into device points. 

MakeProdnstance(lpProc,hlnstance):lpAddress 
Returns a function instance address for function lpProc. Calls to the instance 
address ensure that the function uses the data segment of instance hlnstance. 

MapDialogRect(hDlg,lpRect) 
Converts the dialog box coordinates given in lpReet to client coordinates. 

MessageBeep(wType):bBeep 
Generates a beep at the system speaker when a message box is displayed. 

MessageBox(hWndParent,lpText,lpCaption, wType):nMenultem 
Creates window with given lpText and lpCaption containing the predefined 
icons and push buttons defined by wType. 

MoveTo(hDC)(,Y):ptPrevPos 
Moves the current position to the point specified by X and Y. 



MoveWindow(hWnd,X,Y,nWidth,nHeight,bRepaint) 
Causes WM_SIZE message to be sent to hWnd. X,Y, nWidth, and nHeight give 
the new size of the window. 

OemToAnsl(lpOemStr,lpAnsiStr):bTranslated 
Converts the OEM character string to an ANSI string. 

OffsetCllpRgn(hDC,X, Y):nRgnType 
Moves clipping region X units along the x -axis and Y units along they -axis. 

OffsetRect(lpRect,X,Y):nResult 
Moves given rectangle X units along the x-axis and Y units along they -axis. 

OffsetRgn(hRgn,X,Y):nRgnType . 
Moves the given region X units along the x -axis and Y units along the y -axis. 

OffsetViewportOrg(hDC,X, Y):ptOldOrgs 
Modifies viewport origin by adding X and Y to current origin values. 

OffsetWindowOrg(hOC,X,Y):ptOldOrgs 
Modifies window origin by adding X and Y to current values. 

OpenClipboard(hWnd):bOpened 
Opens clipboard; prevents other applications from modifying its contents. 

OpenComm(lpComName,wlnQueue,wOutQueue):nOd 
Opens communication device named by lpCommName. Transmit-queue and 
receive-queue sizes are set by wlnQueue and wOutQueue. 

OpenFile(lpFileName,lpReOpenBuff,wStyle):nFile 
Creates, opens, reopens, or deletes file named by lpFileName. 

Openlcon(hWnd):bOpened 
Opens the specified window. 

OpenSound( ):nVoices 
Opens the play device for exclusive use. 

PaintRgn(hDC,hRgn):bFilled 
Fills the region specified by hRgn with the currently selected brush. 

PatBlt(hOC,X,Y ,n Width,nHeight,dwRop):bDrawn 
Creates a bit pattern on the specified device, using dwRop to combine the 
current brush with the pattern already on the device. 

PeekMessage(lpMsg,hWnd,wMsgFilterMin,wMsgFilterMax, bRemoveMsg):bPresent 
Checks application queue and places message (if any) at lpMsg. 
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Ple(hDC,Xt,Yt,)(2,Y2,)(3,Y3,X4,Y4):bDrawn 
Draws arc starting at X3, Y3 and ending at X4, Y 4 and connects center and two 
endpoints, using current pen. Moves counterclockwise. Fills with current brush. 
Arc's center is center of bounding rectangle given by Xt, Yt, X2, Y2. 

PlayMetaFile(hDC,hMF):bPlayed 
Plays the contents of the specified metafile on the given device context. 

Polygon(hOC,lpPoints,nCount):bDrawn 
Draws a polygon by connecting the nCount vertices given by lpPoints. 

Polyllne(hOC,lpPoints,nCount):bDrawn 
Draws a set of line segments, connecting the nCount points given by lpPoints. 

PostAppMessage(hTask,wMsg,wParam,IParam):bPosted 
Posts message to application; returns without waiting for processing. 

PostMessage(hWnd,wMsg,wParam,IParam):bPosted 
Places message in application queue; returns without waiting for processing. 

PostQultMessage(nExitCode) 
Posts a WM_QUIT message to the application and returns immediately. 

. ,• 

PtlnRect(lpRect,Point):blnRect 
Indicates whether or not a specified point lies within a given rectangle. 

PtlnReglon(hRgn,X,Y):bSuccess 
Tests if X, Y is within the given region. 

PtVlslble(hDC,X,Y):bVisible 
Tests if X, Y is within the clipping region of the given display context. 

ReadComm(nOd,lpBuf,nSize):nBytes 
Reads up to nSize bytes from the communication device nCid into buffer lpBuf. 

Rectangle(hOC,X1,Y1,)(2,Y2):bDrawn 
Draws rectangle, using current pen for border and current brush for filling. 

RectVlsible(hOC,lpRect):bVisible 
Determines if any part of given rectangle lies within clipping region. 

RegisterClass(lpWndOass):bRegistered 
Registers a window class. 

RegisterClipboardFormat(lpFormatName):wFonnat 
Registers a new clipboard format whose name is pointed to by lpFormatName. 



RegisterWindowMessageOpString):wMsg 
Defines a· new window message that is guaranteed to be unique. 

ReleaseCapture( ) 
Releases mouse input and restores normal input processing. 

ReleaseDC(hWnd,hDC):nReleased 
Releases a display context when an application is finished drawing in it. 

RemoveFontResource(lpFilename):bSuccess 
Removes from the font table the font resource named by lpFilename. 

RemoveProp(h Wnd,lpString):hData 
Removes lpString from property list; retrieves corresponding data handle. 

ReplyMessage(IReply) 
Replies to message without returning control to the SendMessage caller. 

RestoreDC(hDC,nSavedDC):bRestored 
Restores display context given by hDC to previous state given by nSavedDC. 

RoundRect(hDC,Xt,Yt,x2,Y2)<.3,Y3):bDrawn 
Draws rounded rectangle, using current pen for border, current brush for filling. 

SaveDC(hDC):nSavedDC 
Saves the current state of the display context hDC. 

ScaleViewportExt(hDC,xnum,Xdenom,Ynum, Ydenom):ptOldExtents ' 
Modifies viewport extents by multiplying current x- or y- extent by Xnum or 
Ynum and dividing by Xdenom or Ydenom. 

ScaleWindowExt(hDCXnum,Xdenom,Ynum, Ydenom):ptOldExtents 
Modifies window extents by multiplying current x- or y- extent by Xnum or 
Ynum and dividing by Xdenom or Ydenom •. 

ScreenToCllent(hWnd,lpPoint) 
Converts the screen coordinates at lpPoint to client coordinates. 

ScrollWindow(h Wnd,x:Amount,Y Amount,lpRect,lpClipRect) 
Moves contents of client area XAmount along screen's x- axis and YAmount 
units along y-axis (right for positive XAmount; down for positive YAmount). 

SelectCllpRgn(hDC,hRgn):nRgnType 
Selects given region as current clipping region for the specified display context. 
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SelectObject(hDC,hObject):hOldObject 
Selects hObject as current object, replacing previous object of same type. 

SendDlgltemMessage(hDlg,nIDDlgltem,wMsg,wParam, IParam):IResult 
Sends a message to nlDDlgltem within the dialog box specified by hDlg. 

Senc:IMessage(hWnd,wMsg,wParam,IParam):IReply 
Sends a message to a window or windows. 

SetActiveWindow(hWnd):hWndPrev 
Makes a tiled or popup style window the active window. 

SetBltmapBlts(hBibnap,dwCount,lpBits):bCopied 
Sets bibnap bits to values given at lpBits. dwCount is byte count at lpBits. 

SetBltmapDlmenslon(hBibnap,X,Y):ptOldDimensions 
Associates a width and height, in 0.1 millimeter units, with a bitmap. 

SetBkColor(hDC,rgbColor):rgbOldColor 
Sets current background color to the device color closest to rgbColor. 

SetBkMode(hDC,nBkMode):nOldBkMode 
Sets the background mode used with text, hatched brushes,and line styles. 

SetBrushOrg(hDC,X,Y):dwOldOrigin 
Sets the origin of all brushes selected into the given display context. 

SetCapture(hWnd):hWndPrev 
Causes mouse input to be sent to hWnd, regardless of mouse cursor position. 

SetCaretBllnkTlme(wMSeconds) 
Establishes the caret flash rate. 

SetCaretPos(X, Y) 
Moves the caret to the position specified by X and Y. 

SetClassLong(hWnd,nlndex,INewLong):IOldLong 
Replaces long value at nlndex in the B WNDCLASS structure. 

SetClassWord(hWnd,nlndex,wNewWord):wOldWord 
Replaces word at the given nlndex in the B WNDCLASS structure. 

SetClipboardData(wFormat,hMem):hCUpData 
Copies hMem, a handle for data having wFormat format, into the clipboard. 

SetClipboardViewer(hWnd):hWndNext 
Adds hWnd to clipboard viewer chain. hWndNext is next window in chain. 



SetCommBreak(nOd):nResult 
Sets a break state on communication device nCid and suspends character 
transmission. 

SetCommEventMask(nOd,nEvtMask):lpEvent 
Sets the event mask of the communication device nOd. 

SetCommState(lpDCB):nResult 
Sets a communication device to the state specified by the device control block 
lpDCB. The device to be set is identified by the ID field of the control block. 

SetCursor(hCursor):hOldCursor 
Sets cursor shape to hCursor; removes cursor from screen if hCursor is NULL. 

SetCursorPos(X,Y) 
Sets position of mouse cursor to screen coordinates given by X and Y. 

SetDlgltemlnt(hDlg,nIDDlgltem,wValue,bSigned) 
Sets text of nIDDlgltem to string representing an integer. 

SetDlgltemText(hDlg,nIDDlgltem,lpString) 
Sets caption or text of nIDDlgltem to lpString. 

SetEnvironment(lpPortName,lpEnviron,nCount):nCopied 
Copies data at lpEnviron to environment associated with device attached to 
given port. 

SetFocus(hWnd):hWndPrev 
Assigns the input focus to the window specified by hWnd. 

SetMapMode(hDC,nMapMode):nOldMapMode 
Sets the mapping mode of the specified display context. 

SetMenu(hWnd,hMenu):bSet 
Sets window menu to hMenu. Removes menu if hMenu is NULL. 

SetMetaFileBits(hMem):hMF 
Creates memory metafile from data in the given global memory block. 

SetPixel(hDC,X,Y,rgbColor):rgbActualColor 
Sets pixel at X, Y to the device color closest to rgbColor. 

SetPolyFlllMode(hDC,nPolyFillMode):nOldPolyFillMode 
Sets the polygon-filling mode for the specified display context. 
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SetPriority(hTask,nChangeAmount):nNew 
Sets the task priority of the task hTask, and returns new priority. 

SetProp(hWnd,lpString,hData):bSet 
Copies string and data handle to property list of hWnd. 

SetRecl(lpRect,Xt, Yt)C2,Y2):nResult 
Fills B RECT structure at lpRect with given coordinates. 

SetRectEmpty(lpRect):nResult 
Sets the rectangle to an empty rectangle (all coordinates are zero). 

SetRelAbs(hDC,nRelAbsMode):nOldRelAbsMode 
Sets the relabs flag. 

SetResourceHandlel(hlnstance,lpType, lpLoadFunc):lpLoadFunc 
Sets the function address of the resource handler for resources with type lpType. 
A resource handler provides for loading of custom resources. 

SetROP2(hDC,nDrawMode):nOldDrawMode 
Sets the current drawing mode. 

SetScrollPos(hWnd,nBar,nPos,bRedraw):nOldPos 
Sets scroll bar elevator to nPos; redraws scroll bar if bRedraw is nonzero. 

SetScrollRange(hWnd,nBar,nMinPos,nMaxPos,bRedraw) 
Sets minimum and maximum scroll bar posi~ons for given scroll bar. 

SetSoundNoise(nSource,nDuration):nResult 
Sets the source and duration of a noise from the play device. 

SetStretchBltMode(hDC,nStretchMode):nOldStretchMode 
Sets the stretching mode for the B StretchBlt function. 

SetSysColors(nChanges,lpSysColor,lpColorValues) 
Changes one or more system colors. 

SetSysModalWlndow(hWnd):hPrevWnd 
Makes the specified window a system-modal window. 

SetTextCharacterExtra(hDC,nCharExtra):nOldCharExtra 
Sets the amount of intercharacter spacing. 

SetTextColor(hDC,rgbColor):rgbOldColor 
Sets text color to the device color closest to rgbColor. 



SetTextJustification(hDC,nBreakExtra,nBreakCount):nSet 
Prepares GDI to justify a text line using nBreakExtra and nBreakCount. 

SetTimer(hWnd,nlDEvent, wElapse, lpTimerFunc):nIDNewEvent 
Creates system timer event identified by nIDEvent. wElapse is elapsed 
milliseconds. lpTimerFunc receives timer messages; if NULL, messages go to 
application queue. 

SetVlewportExt(hDC,X,Y):ptOldExtents 
Sets the x- and y- extents of the viewport of the specified display context. 

SetViewportOrg(hDC,X,Y):ptOldOrigin 
Sets the viewport origin of the specified display context. 

SetVoiceAccent(n Voice,nTempo,nVolume,nMode, nPitch):nResult 
Places an accent (tempo, volume, mode, and pitch) in the voice queue nVoice. 

SetVoiceEnvelope(n Voice,nShape,nRepeat):nResult 
Places the envelope (wave shape and repeat count) in the voice queue nVoice. 

SetVoiceNote(n Voice,n Value,nLength,nCdots):nResult 
Places a note in the voice queue nVoice. 

SetVoiceQueueSize(nVoice,nBytes):nResult 
Allocates nBytes of memory for the voice queue nVoice. Default is 192 bytes. 

SetVoiceSound(n Voice,nFrequency,nDuration):nResult 
Places a sound (frequency and duration) in the voice queue nVoi~. 

SetVoiceThreshold(nVoice,nNotes):nResult 
Sets the threshold level to nNotes for the voice queue nVoice. 

SetWindowExt(hDC,X,Y):ptOldExtents 
Sets the x- and y- extents of the window of the specified display context. 

SetWindowLong(hWnd,nlndex,INewl.ong):lOldl.ong 
Changes the window attribute identified by nlndex. 

SetWindowOrg(hDC,X,Y):ptOldOrigin 
Sets the window origin of the specified display context. 

SetWindowsHook(nFilterType,lpFilterFunc): lpPrevFilterFunc 
Installs a system and/or application hook function. 

SetWindowText(hWnd,lpString) 
Sets window caption {if any) or text (if a control) to lpString. 
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SetWindowWord(hWnd,nlndex,wNewWord):wOldWord 
Changes the window attribute specified by nlndex. 

ShowCaret(hWnd) 
Displays newly-c:reated caret or redisplays hidden caret. 

ShowCursor(bShow):nCou~t 
Adds 1 to cursor display munt if bShow is nonzero. Subtracts t if bShow is zero. 

ShowWindow(hWnd,nCmdShow):bShown 
Displays or removes the given window as specified by nCmdShow. 

SizeofResource(hlnstance,hReslnfo):wBytes 
Returns the size, in bytes, of resource hReslnfo. 

StartSound( ):nResult 
Starts play in each voice queue. 

StopSound( ):nResult 
Stops playing all voice queues, and flushes the contents of the queues. 

StretchBlt(hDestDC,X, Y ,nWidth,nHeight,hSrcDC,XSrc, YSrc, 
nSrcWidth,nSrcHeight,dwRop):bDrawn 
Moves bibnap from source rectangle into destination rectangle, stretching or 
mmpressing as necessary. Source origin is at XSrc, YSrc. X, Y, nWidth, and 
nHeight give origin and dimensions of rectangle on destination device. dwRop 
defines how source and destination bits are combined. 

SwapMouseButton(bSwap):bSwapped 
Swaps the meaning of the left and right mouse buttons if bSwap is TRUE. 

SyncAllVoices( ):nResult 
Places a sync mark in each voice queue. Voices wait at the sync mark until all 
queues have enmuntered it. 

TextOut(hDC,X, Y ,lpString,nCount):bDrawn 
Writes character string using current font and starting at X, Y. 

Throw(lpCatchBuf ,nThrowBack) 
Restores the execution environment to the values in buffer lpCatchBuf. 
Execution mntinues at the location specified by the environment with the return 
value nThrowBack available for processing. 

TranslateAccelerator(hWnd,hAccTable,lpMsg):nTranslated 
Processes keyboard accelerators for menu mmmands. 



TranslateMessage(lpMsg):bTranslated 
Translates virtual keystroke messages into character messages. 

TransmltCommChar(nCid,cChar):nResult 
Places the character cCharat the head of the transmit queue for immediate 
transmission. 

UngetCommChar(nOd,cChar):nResult 
Makes the character cChar the next character to be read from the receive queue. 

UnlonRect(lpDestRect,lpSrctRect,lpSrc2Rect):nUnion 
Stores the union of two rectangles at lpDestRect. 

UnlockData(Dummy) 
Unlocks the data segment. 

UnlockSegment(wSegment):hMem 
Unlocks the segment whose segment address is wSegment 

UnreallzeObjecl(hBrush):bUnrealized 
Directs GDI to reset the origin of the given brush the next time it is selected. 

UpdateWindow(hWnd) 
Notifies application when parts of a window need redrawing after changes. 

ValidateRect(hWnd,lpRect) 
Releases from repainting rectangle specified by lpRect (in client coordinates). If 
lpRect is NULL, entire window is validated. 

ValidateRgn(hWnd,hRgn) 
Releases hRgn from repainting. If hRgn is NULL, entire region is validated. 

WaitMessage( ) 
Yields control to other applications when application has no tasks to perform. 

WaitSoundState(nState):nResult 
Waits until the play driver enters the state nState. 

WindowFromPoint(Point):hWnd 
Identifies the window containing Point (in screen coordinates). 

WinMain(hlnstance,hPrevlnstance,lpCmdLine, nCmdShow):nExitCode 
Serves as entry point for execution of a Windows application. 

WndProc(hWnd,wMsg,wParam,IParam):IReply 
Processes messages sent to it by Windows or the application's main function. 
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WriteComm(nGd,lpBuf ,nSize):nBytes 
Writes up to nSize bytes from buffer lpBuf to communication device nCid. 

WriteProfileString(lpApplicationName,lpKeyName, lpString):bResult 
Copies character string lpString to the win.ini file. The string replaces the 
current string named by lpKeyName in section lpSectionName. If the key or 
section does not exist, a new key and section are created. · 

Yield( ):bResult 
Halts the current task and starts any waiting task. 
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Appendix F: MS-Windows Messages 

F.1 Window Messages 

Message wParam IParam (lo/hi) 

WM_ACTIV ATE activation typea handleb /iconicc 
WM_ACTIV ATEAPP activation flagd task handlee 
WM_ASKCBFORMATNAME max. bytes copy LPSTR to buffer 
WM_CANCELMODE 
WM_CHANGECBCHAIN window handlef window handles 
WM_CHAR ASCII value keystateh 
WM_ CLOSE 
WM_ COMMAND commandIDi command typei 
WM_ CREATE LPCREATESTRUCT 
WM_CTLCOLOR HOC to child hChild or control typek 
WM_DEADCHAR dead key value keystateh 
WM_DESTROY 
WM_DESTROYCLIPBOARD 
WM_DEVMODECHANGE LPSTR to device name 
WM_DRAWCLIPBOARD 
WM_ ENABLE disabled flagl 
WM_ENDSESSION end session flagm 

a- Activation type is zero If inactivated, 1 lf activated by non-mouse, 2 If activated by mouse. 
b- Low-order word is handle of window being Inactivated if activation type is 1 or 2, otherwise, it is 

handle to window being activated. 
c- High-order word is nonzero if window imnic, zero otherwise. 
d- Activation flag is nonzero if application is being activated, zero otherwise. 
e- Low-order word is handle to task being Inactivated If activation flag is nonzero, otherwise it is 

handle to task being activated. 
f- Handle to window being removed from chain. 
g- Low-order word is handle to window following the removed window. 
h- Bits 1-16: repeat munt; bits 17-25: OEM scan oode; bit29: 1, if with alt key, zerolfnot;bit30: 1 if 

key pressed before, zero if not; bit 31: 1 lf key released, zero If pilshed. 
i- Menu item ID, ~trol ID, or accelerator ID. 
j- z.ero If menu item; 1 In high-order word If accelerator key; window handle In low-order word and 

notification a>de In high-order word if control. 
k- High-order word is Cl'LCOLOR_MSGBOX, Cl'LCOLOR_EDIT, Cl'LCOWR_LISTBOX, 

Cl'LCOLOR_BTN, Cl'LCOLOR_DLG, Cl'LCOLOR_SCROJ,.LBAR, or Cl'LCOLOR_Sf A TIC. 
1- Disabled flag is nonzero If window is disabled, zero otherwise. 
m- End session flag is nonzero if session ending, zero If continuing. 
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Message 

WM_ERASEBKGNDa 
WM_FONTCHANGE 
WM_GETDLGCODEb 
WM_GETTEX'fc 
WM_GETTEX'fLENGTHd 
WM_HSCROLL 
WM_HSCROLLCLIPBOARD 
WM_INIIDIALOGl 
WM_INITMENU 
WM_INITMENUPOPUP 
WM_KEYDOWN 
WM_KEYUP 
WM_KILLFOCUS 
WM_LBUTTONDBLCLK 
WM_LBUTTONOOWN 
WM_LBUTTONUP 
WM_MBUITONDBLCLK 
WM_MBUITONOOWN 

wParam 

HOC to window 

max. byte count 

scroll codee 
window handles 
control handlej 
menu handle 
menu handle 
VK_keycode 
VK_keycode 
window handlem 
key staten 
key staten 
key staten 
key staten 
key staten 

a- Must return nonzero lf background erased, zero otherwise. 

lParam (lo/hi) 

LPSTR to buffer 

thumb positionf 
scroll codeh 

item index/ system menuk 
keystatel 
key statel 

POINTo 
POINTo 
POINTo 
POINTo 
POINT<> 

b- Must return DLGC_WANTARROWS, DLGC_WANTTAB, DLGC_WANTALLI<EYS, or 
DLGC_HAS5ETSEL. 

c- Must return number of bytes copied. 
d- Must return number of bytes in title text. 
e- SB_LINEUP, SB_LINEDOWN, SB_PAGEUP, SB_PAGEDOWN, SB_TI-IUMBPOSITION, 

SB_TI-IUMBTRACK, SB_TOP, SB_BOTTOM, or SB_ENDSCROLL. 
f- Thumb position in low-order word for SB_TI-IUMBPOSITION and SB_TI-IUMBTRACK only. 
g- Handle to Oipboard application window (dlpbrd.exe). 
h- SB_LINEUP, SB_LINEDOWN, SB_PAGEUP, SB_PAGEDOWN, SB_TI-IUMBPOSITION, SB_TOP, 

SB_BOTTOM, or SB_ENDSCROLL in low-order word, and thumb position In high-order word 
lfSB_TI-IUMBPOSITION. 

i- Must return nonzero to give first control input focus, otherwise, must return zero. 
j- Handle to first control that can receive input focus. 
k- High-order word is nonzero lf the menu is the System menu, zero otherwise. 
1- Bits 1-16: repeat count; bits 17-25: OEM scan code; bit 29: 1 lf with ALT key, zero lf not; bit30: 1 lf 

key pressed before, zero lf not; bit 31: 1 lf key released, zero lf pushed. 
m- Handle to window gaining the input focus. 
n- A combination of MK_RBUTTON, MK_LBUTTON, MK_MBUTTON, MK_SHIFf, and 

MK_ CONTROL. 
o- Mouse position in client roordlnates. 
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Message wParam IParam (lo/hi) 

WM_MBUITONUP keystatea POJNTb 
WM_MOUSEMOVB keystatea POJNTb 
WM_MOVE POINTc 
WM_NCACTIV ATE caption flagd 
WM_NCCALCSIZE LPRECTe 
WM_NCCREATEf window handle LPCREATESTRUCT 
WM_NCDESTROY 
WM_NOllTI'ESTs POINTi 
WM_NCLBUITONDBLCLK hittypeh POINTl 
WM_NCLBUITONOOWN hittypeh POINTl 
WM_NCLBUITONUP hittypeh POINTl 
WM_NCMBUTIONDBLCLK hittypeh POINTl 
WM_NCMBUTIONOOWN hit typeh POINTl 
WM_NCMBUTIONUP hittypeh POINTl 
WM_NCMOUSEMOVE hit typeh POINTi 
WM_NCPAINT 
WM_NCRBUTI'ONDBLCLK hittypeh POINTl 
WM_NCRBUTI'ONOOWN hit typeh POINTl 
WM_NCRBUTI'ONUP hittypeh POINTl 
WM_PAINT LPP AINTSTRUCT 
WM_PAINTCLIPBOARD window handleJ LPPAINTSTRUCT 
WM_QUERYENDSESSIONk 
WM_QUERYOPENI 
WM_ QUIT exit code 

a-A combination of MK_RBUTI'ON, MK_LBUTI'ON, MK_MBUTION, MK_SHIFr, and 
MK_ CONTROL 

b- Mouse position Jn client coordinates. 
c- Screen coordinates of window's upper-left comer. 

d- Caption flag Is nonzero if the caption is active, zero if inactive. 
e- Screen a>ordinates of window rectangle. 
f- Must return nonzero if non-client area aeated, zero otherwise. 
g- Must return H1NOWHERE, HTERROR. 1-lttRANSPARENT, HTCLIENT, HTCAPTION, 

H'ISYSMENU, HTGROWBAR. HTMENU, J-m-ISCROLL, or H1VSCROLL. 
h- H1NOWHERE, HI'ERROR. HTIRANSPARENT, HTCLIENT, HTCAPTION, H'ISYSMENU, 

HTGROWBAR. HTMENU, HTHSCROLL, or H1VSC::ROLL. 
1- Mouse position in saeen coordinates. 
j- Handle to Oipboard application window (clipbrd.exe). 
k- Must return nonzero to amtmue end of session, zero to prevent it. 
1- Must return nonzero to open icon, zero otherwise. 

465 
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Message wParam 

WM_RBUTIONDBLCLK key statea 
WM_RBUITONOOWN key statea 
WM_RBUTIONUP key statea 
WM_RENDERALLFORMATS -
WM_RENDERFORMAT format typec 
WM_SETFOCUS window handled 
WM_SETREDRAW redraw flag 
WM_SETI'EXT 
WM_SETVISIBLE 
WM_SHOWWINOOW 
WM_SIZE 
WM_SIZECUPBOARD 
WM_SYSCHAR 
WM_SYSCOLORCHANGE 
WM_SYSCOMMAND 
WM_SYSDEADCHAR 
WM_SYSKEYOOWN 
WM_SYSKEYUP 
WM_SYSTEMERROR 
WM_SYSTIMER 

showflage 
showflage 
sizetypeg 
window handleh 
VK_keycode 

command ID.i · 
dead key code 
VK_keycode 
VK_keycode 
8 (out-of-memory) 

IParam (lo/hi) 

POINTb 
POIN'fb 
POIN'fb 

LPSTR to text 

showtypef 
width/height 
LPRECT 
key statel 

key state• 
keystatei 
keystatel 

a-A combination of MK_RBUTIUN, MK_LBUTION, MK.)dBUTIUN, MK_SHIFf, and 
MK_ CONTROL. 

b- Mouse position in client coordinates. 
c- CF _TEXT, CF_BITMAP, CF _TEXT, CF _BITMAP, CF _METAFILEPICT, CF _SYLK. CF_DIF, or a 

private type. 
d- Handle to window losing the input focus. 
e- Show flag ls nonzero if the window ls shown, 7.ero if hidden. . 
f- Zero if ShowWindow function called, otherwise SW _OTI-IERZOOM, SW_O'll-IERUNZOOM, 

SW _PARENTCLOSING, or SW _PARENTOPENING. 
g- SIZEICONIC, SIZEFULISCREEN, SIZENORMAL, SIZEZOOMSHOW, or SIZEZOOMHIDE. 
h- Handle to Oipboard application window (cllpbrd.exe). 
l- Bits 1-16:repeatcount;blts 17-25: OEM scan code; bit29: 1 if with ALT key, zeroif not;bit30: 1 if 

key pressed before, zero if not; bit 31: 1 if key released, zero if pushed. 
j-SC_SIZE, SC_MOVE, SC_ICON, SC_ZOOM, SC_ CLOSE, SC_NEX'IWINDOW, 

SC_PREVWINOOW, SC_ VSCROLL, SC_HSCROLL, SC_MOUSEMENU, or SC_KEYMENU. 



Message 

WM_TIMECHANGE 
WM_ TIMER 
WM_VSCROLL 
WM_ VSCROLLCLIPBOARD 
WM_WININICHANGE 

wParam 

timer ID 
scroll codeb 
window handled 

a- Long pointer to timer call-ba~ function. 
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JParam (lo/hi) 

FARPROCa 
thumb positionc 
scroll codee 
LPSTR to sect. t 

b- SB_LINEUP, SB_LINEDOWN, SB_PAGEUP, SB_PAGEDOWN, SB_THUMBPOSITION, 
SB_1HUMBTRACK, SB_TOP, SB_BOITOM, or SB_ENDSCROLL 

c-Thumb position in low-order word for SB_THUMBPOSITION and SB_THUMBTRACK only. 
d- Handle to Clipboard application window (clipbrd.exe). 
e-SB_UNEUP,SB_LINEDOWN,SB_PAGEUP,SB_fAGEDOWN,SB_THUMBPOSITION,SB_TOP, 

SB_BO'ITOM, or SB_ENDSCROLL in low-order word, and thumb position in high-order word 
if SB_nIUMBPOSITION. 

f- NULL if more than one section changed. 



~68 Appendix F.2: Control Messages 

F.2 Control Messages 

Button-Control Messages 

Message 

BM_GETCHECKa 
BM_GETSTATEb 
BM_SETCHECKc 
BM_SETSTATEd 

wParam 

check flag 
state flag 

a- Returns zero if not checked, 1 if checked, 2 if grayed (3-state only). 
b- Returns zero if no highlight, 1 if highlight. 
c- If zero, dear check. If 1, set check. If 2, gray check (3-state only). 
d- If 1, set highlight. If zero, clear highlight. 

Edit-Control Messages 

Message 

EM_CANlJNDOa 
EM_FMTLINESb 
EM_GETHANDLEc 
EM_GETLINEd 
EM_GETLINECOUNTf 
EM_GETMODIFYg 
EM_GETRECT 

wParam 

fonnatflag 

line number 

a- Returns TRUE if can undo last change. 
b- Returns TRUE if text formatted. 
c- Returns handle to text buffer (relative to local heap). 
d- Returns number of lines in text. 
e- Long pointer to buffer to receive text. 
f- Returns number of lines of text. 
g- Returns state of modify flag. 
h- Long pointer to buffer to receive rectangle. 

lParam (lo/hi) 

lParam (lo/hi) 

LPSTRe 

LPRECTh 



Edit-Control Messages (continued) 

Message 

EM_GETSEIJ 
EM_UMl1TEXT 
EM_LINEINDEXI 
EM_LINELENGTHk 
EM_LINESCROLL 
EM_REPLACESEL 
EM_SETFONT 
EM_SETHANDLE 
EM_SETMODIFY 
EM_SETRECT 
EM_SETRECTNP 
EM_SETSEL 
EM_UNDQr 
WM_ CLEAR 
WM_ COPY 
WM_ CUT 
WM_UNOO 

wParam 

max. bytes 
line number 
line number 

fontlDm 
buffer handlen 
modify flago 

·-

1- Returns start- and end-character positions of the selection. 

J- Returns character position of line. 
k- Returns character length of line. 
1- Long pointer to replaoement string. 

m- Font constant from GetStockObject function. 

n- Handle to text buffer (relative to local heap). 

o- Must be TRUE to set modify flag. 
p- Long pointer to rectangle. 

q- Long pointer to rectangle. 

r- Returns TRUE if last change restored. 
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IParam (lo/hi) 

line/ char scroll 
LPSTRI 

LPRECTP 
LPRECTq 
start/ end pos. 
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List-Box Messages 

Message 

LB_ADDSTRINGa 
LB_DELETESTRINGc 
LB_DIR 
LB_GETCOUNTe 
LB_GETCURSEU 
LB_GETSELs 
LB_GE'ITEX11t 
LB_GE'ITEXTI.ENj 
LB_INSERTSTRINGk 
EM_RESETCONTENT 
LB_SELEC'ISTRINGl 
LB_SETCURSEL 
LB_SETSEL 

a- Returns index for string. 
b- Long pointer to new string. 

wParam 

index 
DOS attributes 

index 
index 
index 
index 

index 
index 
set/ clear flagn 

c- Returns number of strings remaining in list box. 
d- Long pointer to pathname spedficatlon. 
e- Returns number of strings in list box. 
f- Returns index of selection. 
g- Returns TRUE If string is selected. 
h- Returns character length of string. 
i- Long pointer to buffer to receive text. 
j- Returns character length of string. 
k- Returns index of inserted string. 
1- Returns index of selected string. 
m- Long pointer to prefix string. 
n- If TRUE, select string. 

IParam (Jo/hi) 

LPSTRb 

LPSTRd 

LPSTRI 

LPSTRb 

LPSTRm 

index/-
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F.3 Window Message Numeric List 

~od~ MH1ag~ Cod~ M~11ag~ 
0x0001 WM_ CREATE OxOOAS WM_NCRBUTIONUP 
Ox0002 WM_DESTROY OxOOA6 WM_NCRBUTIONDBLCLK 
Ox0003 WM_MOVE OxOOA7 WM_NCMBUTIONOOWN 
Ox0005 WM_SIZE OxOOA8 WM_NCMBUTIONUP 
Ox0006 WM_ACTIV ATE OxOOA9 WM_NCMBUTI'ONDBLCLK 
0x0007 WM_SBTFOCUS 0x0100 WM_I<EYDOWN 
Ox0008 WM_KILLFOCUS Ox0101 WM_I<EYUP 
Ox0009 WM_SETVISIBLE Ox0102 WM_ CHAR 
OxOOOA WM_ENABLE 0x0103 WM_DEADCHAR 
OxOOOB WM_SETREDRAW Ox0104 WM_SYSKEYOOWN 
OxOOOC WM_SETI'EXT. Ox0105 WM_SYSKEYUP 
OxOOOD WM_GETI'EXT Ox0106 WM_SYSCHAR 
OxOOOB WM_GETI'EXTLENGTH Ox0107 WM_SYSDEADCHAR 
OxOOOF WM_PAINT Ox0110 WM_INITDIALOG 
0x0010 WM_ CLOSE 0x0111 WM_ COMMAND 
0x0011 WM_QUERYENDSESSION Ox0112 WM_SYSCOMMAND 
0x0012 WM_ QUIT Ox0113 WM_ TIMER 
0x0013 WM_QUERYOPEN 0x0114 WM_HSCROLL 
Ox0014 WM_BRASEBKGND 0x0115 WM_VSCROLL 
OxOOtS WM_SYSCOLORCHANGB 0x0116 WM_INITMENU 
Ox0016 WM_ENDSESSION Ox0117 WM_INITMENUPOPUP 
0x0017 WM_SYSTEMERROR 0x0118 WM_SYSI'IMER 
0x0018 WM_SHOWWINDOW Ox0200 WM_MOUSEMOVE 
0x0019 WM_CTLCOLOR 0x0201 WM_LBUTIONOOWN 
OxOOtA WM_WININICHANGE Ox0202 WM_LBUTfONUP 
OxOOtB WM_DEVMODECHANGE Ox0203 WM_LBUTfONDBLCLK 
OxOOtC WM_ACTIV ATEAPP Ox0204 WM_RBUTIONOOWN 
OxOOtD WM_FONTCHANGE Ox0205 WM_RBUTIONUP 
OxOOtE WM_TIMECHANGE 0x0206 WM_RBUTIONDBLCLK 
OxOOtf WM_CANCELMODE 0x0207 WM_MBUITONOOWN 
0x0081 WM_NCCREATE 0x0208 WM_MBUITONUP 
0x0082 WM_NCDESTROY Ox0209 WM_MBUITONDBLCLK 
Ox0083 WM_NCCALCSIZE Ox0305 WM_RENDERFORMAT 
Ox0084 WM_NCHITIEST Ox0306 WM_RENDERALLFORMATS 
Ox0085 WM_NCPAINT Ox0307 WM_DESTROYCUPBOARD 
Ox0086 WM_NCACTIV ATE Ox0308 WM_DRAWCUPBOARD 
0x0087 WM_GETDLGCODE Ox0309 WM_PAINTCLIPBOARD 
OxOOAO WM_NCMOUSEMOVE Ox030A WM_ VSCROLLCLIPBOARD 
OxOOAt WM_NCLBUTI'ONOOWN Ox030B WM_SIZECUPBOARD 
OxOOA2 WM_NCLBUTI'ONUP Ox030C WM_ASKCBFORMATNAME 
OxOOA3 WM_NCLBUTI'ONDBLCLK Ox030D WM_CHANGEC~HAIN 
OxOOA4 WM_NCRBUTIONDOWN 0x030E WM_HSCROLLCLIPBOARD 
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When an error occurs, a short message will be generated in the Display window that 
gives either the numeric error code (in Primitive errors), or an error symbol (in high­
level errors). Most errors generate a debug dialog with a dump of the stack, and a 
descriptive message in the title bar. The list of errors included below is arranged in 
order based on either the primitive error number or the error symbol. The error is 
described, with suggestions as to possible causes and remedies. 

G.1 Primitive Errors 

Error #1 
Message: "Divide by zero" 

An attempt to divide by 0 has occurred. 

Error #2 
Message: "Index out of bounds" 

An object has had an element outside its physical indexable limit referenced. 
(for example, Array element A [ 5] is referenced when A has only 3 elements.) 
Atomic objects generate this error if any indexed access is attempted. Inspect 
arguments in the top activation to determine the index that was out of bo.unds. 

Error #5 
Message: 'Non-integer index argument to primitive" 

A descendant of :rndexedCo11ection (e.g. Array), has been referenced with 
a non-integer value. (for example, A [' n' ] is not a valid reference into an 
indexed collection.) 

Error #7 
Message: "Invalid size sent to new primitive" 

The Behavior: variab1eNew primitive was called with a negative value or a 
non-:rnt. 

Error #10 
Message: "Out of static memory" 

You have exceeded your static memory limit. Expand the static= parameter 
in your win.ini file, or execute c1eanup () to reclaim some static memory. 

Error #16 
Message: 'Wrong number of block arguments" 

The wrong number of arguments was sent to a block in an eval message. To 
determine the proper number, inspect the top activation, and in the Inspector 
workspace, evaluate the message args (receiver). 
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Error'20 
Message: 'Too large for Char conversion" 

Only the numbers 0-255 can be converted to their ASCII character equivalents. 
Check the receiver of the aaChar message. 

Error#22 
Message: 'Wrong argument type to primitive" 

An arithmetic primitive was sent an argument whose class was different from 
that of the receiver. This error is only produced if the primitive does not have a 
failure function, that is, a function that it can call to coerce mixed-mode 
arguments. A primitive's failure function is set via the message aetl'ail, 
which normally occurs during application startup in the method initSyatem. 

Error#27 
Message: "Bad range to copyFrom primitive" 

The Array: copyl'roa primitive was called with a negative argument, or with 
start< end. Inspect the top activation record to find the exact argument values, 
and look below in the stack display to determine where copyli'rom was called. 

Error#33 
Message: "Long is too large for Int conversion" 

A Long whose absolute value was greater than 16K-1 was requested to convert 
itself to an Int. Ints can be-16k <=Int<= 16k-1. 

Errorl36 
Message: ''Bad range input to munger primitive" 

Range values specified as arguments to String: replace were not within the 
bounds of the string being accessed. To correct, check the stack display for the 
method that called replace. 

Error HO 
Message: "Primitive receiver is nil" 

An early-bound primitive was executed with nil as the receiver. This is 
usually due to an uninitialized variable. 

G.2 High-level Errors 

Error: #ancestError 
Message: "<type> is not an ancestor of <class>" 

You attempted to compile an early-bound message to an object whose class does 
not inherit from the specified type. The compiler does type-verification on 
early-bound messages to self, literals and globals, because it is able to 
determine the class of these objects at compile time. 
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Error: #commentError 
Message: ''Unterminated comment" 

Check your code to determine if each comment start (" /"") has a matching 
termination ('"' /"). 

Error: #curClassError 
Message: "No current class in Compiler" 

The Compiler object has nil in its curClass instance variable. This 
determines the class to which newly compiled methods are added, and should 
be set using the now message (as in now (Array) ). 

Error: #defineError 
Message: "<<< Improper #define format" 

The value portion of a #define statement must be a single literal object. This 
error is generated when a non-literal (such as an expression) is used as the 
value. For instance, the phrase #define l'red (100 * 30) would produce 
defineBrror. Note that the value part of a #define is parsed as if it were 
inside a literal array. For example, the phrase #define fl'red joe would 
give Fred the value ljoe. 

Error: #dosError 
Message: " <a File> reported OOS error # <error>" 

The last file operation produced an error, and your routine called checkError. 
See a DOS reference manual for a description of OOS error returns. 

Error:#eleIDNotFndError 
Message: "Element not found in collection" 

A remove message was sent to a collection with an element that does not exist 
in the collection. Inspect the top activation to determine the receiver and the 
element that was asked to be removed (in arguments). 

Error: #emptyError 
Message: "Empty collection" 

An OrderedCollection (or a descendant) was sent an access message such as 
pop or remove when it had no elements. 

Error: #eosError 
Message: "<<<Premature end of input" 

The parser was unable to detect a complete pattern in its input text. A right 
parenthesis might be missing, or extra characters might have formed a partial 
expression on the right side of the input. Count parentheses and braces. 
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Error: #infixError 
Message: "<<<Not a valid infix expression" 

This error occurs when the lexical analyzer sees two consecutive infix 
characters, but there is no entry in InfiXOps for the resulting 2-character 
symbol. For instance, z >== y is a valid infix expression, whereas x: += y is 
not. 

Error: #inheritError 
Message: "<selector> is not a function in <class>" 

In an early-bound message, the compiler was unable to find the selector in the 
ancestors of the specified class. In early-bound messages, you must specify the 
precise class in which a method is to be found, and you cannot rely upon 
inheritance. You can use the implementors (selector) message to 
determine where a given selector is implemented. 

Error: #litArrayError 
Message: ''Improper literal .array syntax" 

Uteral arrays can contain only other literal objects. Messages and expressions 
are not permitted. See the Actor Language Description for proper literal syntax. 

Error: #litArrayO_vflError 
Message: "Literal array is too large" 

The global variable LitArraySize specifies the maximum number of elements 
that a literal array can have. You have exceeded this limit. Either increase 
LitArraySize or define a smaller array. The lexical analyzer creates an Array 
of LitArraySiza every time it sees a literal array symbol: "I (". This array is 
sent a copyFrom for as many elements as were parsed. 

Error: #litNumError 
Message: "<<< Improper literal number format" 

The lexical analyzer found an ambiguous character following a number (such as 
a hex character in a decimal number). For instance, the string "lOOa" would 
generate this error. This error can also occur when the beginning of a literal 
point pattern has been scanned, but the '@' character is followed by something 
other than a number. 

Error: #litRectError 
Message: "<<< Improper literal rectangle format" 

The lexical analyzer found an error in a literal rectangle declaration. A literal 
rectangle consists of the pattern"& ("followed by four literal numbers and a 
closing parenthesis. 
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Error: #rangeError 
Message: ''index is out of bounds" 

An OrderedCollection (or descendant) or an Interval has received an 
access message with an index outside of its legal range. This high-level error is 
different from primitive error #2 (see above) in that it is generated by a high­
level method that compares the index to a logical range rather than a physical 
range. In OrderedCollection, for instance, the index passed to insert 
could lie within the physical limit of the collection, but not between 
firstBlement and lastZlement, and therefore it would be illegal. 

Error: #re&!sterError 
Message: 'Couldn't register class" 

A null was received from MS-Windows in the register method of class 
Window. One of the values placed in the MS-Windows Window Oass structure 
was probably faulty. This structure is created in the Window method 
newWClass. 

Error: #slitError 
Message: ''Unterminated string literal" 

The lexical analyzer reached the end of its input text before it found a matching 
quote(") to terminate a string literal. 

Error: #s~taxError 
Message: "<<< Syntax error" 

This message is usually inserted into an edit window in the approximate 
vicinity of the error. It handles all cases in which YaccMachine received an 
unexpected token. YaccMachine is quite good at announcing an error very 
close to the point in the source that it occurs. This makes up for tt~e lack of 
specific error messages tuned to the type of token that was expected. Examine 
your Source to the left of the message, and you will generally see very quickly 
what is wrong. Common problems are forgotten keywords, missing semicolons 
between statements, or misplaced parentheses. 

Error: #undefCharError 
Message: ''Undefined character in source" 

The lexical analyzer scanned a character that has a classification of lundef. 
This indicates either a character that has no lexical meaning in Actor, or a 
character that is out of its intended context. For instance, if you execute the 
phrase @200, the analyzer will generate an undefined character error on ' @', 
even though ' @' is valid in point literals. Outside of that narrow context, 
however, ' @' has no other meaning. To determine the character in error, 
inspect the top activation, whose receiver should be an ActorAnalyzer. 
Inspect the receiver, and select the ch variable of the analyzer. This should 
contain the problem character. Note that if you attempt to evaluate anything 
either in the Workspace or the Inspector, you will change the state of the lexical 
analyzer and lose the information. 
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Error: #wCreateError 
Message: "Couldn't create window" 

A call to CreateWindov failed, due to a faulty parameter in the create, or a lack 
of memory. 

Error: #wNameError 
Message: ''No Windows routine by that name" 

You used a name after the call keyword that is not defined as a MS-Windows 
function. To determine the name causing the problem, inspect the top 
activation, inspect the receiver (which should be an analyzer), and select its 
collection instance variable. The Call statement should be at an offset in 
the collection that is just before offset given in the position instance 
variable. · 

Error: #wSynError 
Message: "<<< Improper Windows call syntax" 

The syntax of a Call statement is incorrect. To find the problem, see 
vNameBrror, above. 
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