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A754.11Do

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 (MyArray,
{ using(elem) print (elem) ;
1)

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 Intexval: ’

do( over(1,20),
{ using (num) print (num * 2);
1

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"),
{using(str) size(str) });

result: Set (3 3 5)

The collect and extract messages produce new collections that are filled via the
add message. IndexedCollections do not understand add, and thus return as their
species a class that does (such as OrderedCollection). IndexedCollection
implements another enumeration method, map, that uses put rather than add and
therefore works with fixed-length objects such as strings and arrays.
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A.7.5.4.1.3 Extract

An extract method evaluates the block, 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" });

result: Set ("newObject" "newClass")

A.7.5.4.2 Loops

Actor provides a 1oop 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 Receivers

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. This 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:

MyArray:Array[idx];
init (Wind:TextWindow) ;
100 + size:Int;

print (max(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 sel£. A major
drawback of this facility is 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 sel£ 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. This makes binding to sel£ 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 [1dx], for example, allows a MethodDictionary basic indexed access
to its elements, circumventing several redefinitions of at by its ancestors.

A.8 Formal Grammar

NUMBER : <Int> | <Long> | <IEEE Real>
LITERAL : NUMBER ‘@’ NUMBER

n#(n [LITERAL]G n) ]

"&(" Int Int Int Int ")"

rns <ascii string> "’

’#§’ IDENTIFIER
'
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KW_IF : “if"
KW_ELSE : "else"
KW_THEN : "then
KW_ENDIF : "endif"
KW_BEGIN : "begin"
KW_WHILE : "while"
KW_ENDLOOP : "endLoop"
KW_LOOP ¢ "loop"”
KW_DEF : "Def"
KW_SELF : "self"
KW_SELECT : "select"
KW_ENDSELECT : "endSelect"
KW_CASE : “"case"
KW_ENDCASE : "endCase"
KW_USING : "using"
KW_DEFAULT : "default”
KW_IS : "is"
WCALL 280 : "Call"
ASSIGN HAH S
TYPE : ’:’ IDENTIFIER
IDENTIFIER : [a-z]+ [a-z 0-9]@
INFIX 271 : <element of InfixOps>
script : unit

| script unit
unit : func

| stmtrist
rcvre : obj

| obj TYPE
obj : IDENTIFIER

obj ‘[’ obj ‘]’

obj TYPE ‘[’ obj ‘]’
ivChain

LITERAL

NUMBER

! - NUMBER

IDENTIFIER ' (/ rcvr argList




ivChain

assgn

semi

argList

stmt

stmtList

~e

e

LYY

e

Al

e

we
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WCALL ' ('’ obj argList ')’
WCALL ' (' ')’

obj -’ recvr

obj INFIX rcvr

. (I Obj yr

block

assgn

ifElseStmt

KW_SELF

IDENTIFIER ' .’ IDENTIFIER
obj ‘.’ IDENTIFIER
ivChain ‘.’ IDENTIFIER

IDENTIFIER ASSIGN obj

obj ‘[’ obj ‘]’ ASSIGN obj

obj TYPE [’ obj ']’ ASSIGN obj
ivChain ASSIGN obj

/* empty */

7 e
o

/* empty */
', Obj
argList ’,’ obj

obj
1fStmt
loopStmt
caseStmt
A stmt

/* empty */
stmt

stmtList ;'
stmtList ’;’ stmt
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ifstmt

ifElseStmt

then

begin

is

loopStmt

caseStmt

caselist

defClause

caseClause

parmList

e

.o e

~e

e om0 o W om0 o

(X Ve w—— o

~e

~e

Ve wnm— e Ve wm——— o

N cmmmmee

N0 ————— ¢ &

KW_IF obj then stmtList KW _ENDIF

KW_IF obj then stmtList KW ELSE
stmtList KW_ENDIF

/* nothing */
KW_THEN

/* nothing */
KW_BEGIN

/* nothing */
KW_IS

KW_LOOP stmtList KW _WHILE obj begin
stmtList KW_ENDLOOP i

KW_SELECT caseList defClause
KW_ENDSELECT

caseClause
caselList caseClause

/* empty */
KW_DEFAULT stmtList

KW_CASE obj is stmtList
KW_ENDCASE semi

/* empty */

IDENTIFIER

*,' IDENTIFIER
parmList IDENTIFIER
parmList ’,’ IDENTIFIER



locList

locDefs

func

blkHeader

block

~e oo Ve emumee ~e

~e

Ve m———e

“e os
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/* empty */

IDENTIFIER

locList IDENTIFIER
locList ’,’ IDENTIFIER

/* empty */
' " “locList

IDENTIFIER
INFIX

LA 4

KW _DEF fName ’ ( KW_SELF parmList
locbefs ')’ semi ’'{’ stmtList ’'}’ semi

/* mty */ .
KW _USING ' (' locList locDefs ')’

’{’ blkHeader stmtList '}’
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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. Classes have only one
immediate ancestor. For example, Numbex’s immediate ancestor is
Magnitude. Object is also its ancestor because Object is the immediate
ancestor of Magnitude. In turn, Number is an ancestor to Int, Long and
Real.

arguments
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.

array
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.

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

ASCIIZ
An ASCII string that is terminated by the null character (asChax (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 O or 1.



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

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

class
A category of objects that all have the same functionality and data format. 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 is 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
Numbers defined in base 16. Sixteen digits are available: 0 through 9 and A
through F.

image
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
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.

literals
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
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. .

nil .
The only Actor object which is logically false. In fact, the constant £alse has
the value nil.

object
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 size 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.

~ recursion

Calling a method from within the code of that method.

run time
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
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
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)). :

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

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

word
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.

]

v i

>=
thasElements
abort
aboutCl

abs

accept

add

addAbout
addAncestors
addArg
addAssoc
addClassMeth
addLoc
addObjectMeth
addString

Class:

Long Number Real Int

Number

String 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

String Long Number Behavior Char Association
Int Real

Long Number Char Real Int

Object

OrderedCollection

Function ActorApp

Browser

Number Int

ClassDialog Browser

OrderedCollection Library SortedCollection
MethodDictionary Behavior Bag Dictionary
ItemList Set

Window

Behavior

CompileState BlockNode

Dictionary

SourceFile

CompileState BlockNode

SourceFile

ListBox



Method:

addTimes
addToken
addVariables
addr
advance
alpha
ancestError
ancestors
and

arcCos
arcSin
arcTan

args
argsError
arrows
asArray
asBool
asChar
asDigit
asHandle
asInt
asLiteral
asLong
asOrderedCollection
asPoint
asReal

asSet
asSortedCollection
asString

asSymbol
asUpperCase
asciiz
assocAt
assocsDo

at

atEnd
atLSB
atMSB
bak_Save
beginDrag
between
bindRef
bitAnd

Class:

Bag

Object

Behavior

Struct

TextCollection
ActorAnalyzer

Object

Behavior

Object

Number

Number

Real

Function Primitive BlockContext
Function Primitive
EditWindow

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: Class:

bitOr Long Number Int

bitXor Long Number Int

bldFormat Behavior

bldInherit ClassDialog

bottom Rect

breakLines String

browse Collection

bs TextWindow

buildClassLists : Dictionary

cMethods Browser

call Struct

charlnput EditWindow WorkWindow

check Window

checkDirty FileWindow

checkError File

checkRange OrderedCollection

class : Object

classArray ClassDialog

classes Dictionary

classesDo Dictionary

classify Char

cleanup Object

clear KeyedCollection YaccMachine MethodDictionary
CompileState BlockNode

clearList ListBox

clientRect Window

close File SourceFile

cls TextWindow

coerce Number

collect Object Collection

colon ActorAnalyzer

comment ActorAnalyzer

commentBreak String

commentBreaks TextCollection

compClDia Browser

compile IfElseNode Symbol CallNode LoopNode Object

Int ItemList Association MsgNode Char
AssgnNode Function InfixNode EmptyList IdNode
IfNode String CompileState RetNode BlockNode

IvChain
condCompile MsgNode Object InfixNode
condDelCFile SourceFile
converterFor Long Real Int
copy File Object

copyAll File



Method: Class;

copyFrom Array String File Stream

copyMethod BrowEdit

cos Number Real

create File EditWindow FileWindow Control Window
WorkSpace

dataAsString Inspector

dec Number Int

dec2 Number Int

default YaccMachine

degToRad Number Real

delChar EditWindow

delRepIMethod SourceFile

delSelClass Browser

delSelMethod Browser

delete String File

deleteChar TextCollection

deleteMethod SourceFile

deleteSelText EditWindow

deleteText TextCollection

descendants Behavior

descendantsDo Behavior

digit _ ActorAnalyzer

disableMenultem Window

discard Object

do IndexedCollection Dictionary OrderedCollection

MethodDictionary Object Struct Int Bag Set
NilClass CharInterval Interval

doArg]_list
doArgl_obj
doAssgn
doBlkHeader

doBlkHeader_empty

doBlock
doClList_list
doCase
doCollAssgn
doDefEmpty
doDefault
doDirtyClasses
doDirtyWork
doFunc

dolf

dolfElse

dolt
dolvAssgn

ActorParser
ActorParser
ActorParser
ActorParser
ActorParser
ActorParser
ActorParser
ActorParser
ActorParser
ActorParser
ActorParser
WorkSpace
Browser
ActorParser
ActorParser
ActorParser
WorkEdit
ActorParser



Method: Class:

dolvChain ActorParser
dolvid ActorParser
dolvObj ActorParser
doLine WorkEdit
doList_empty ActorParser
doLocDefs ActorParser
doLocl_parm ActorParser
doLoop ActorParser
doLtype_coll ActorParser
doMenuChoice Inspector Browser
doNeg ActorParser
doObj_ewcall ActorParser
doObj_ident ActorParser
doObj_infix ActorParser
doObj_msg ActorParser
doObj_paren ActorParser
doObij_self ActorParser
doObj_sys ActorParser
doObj_wrcall ActorParser
doParml_blist ActorParser
doParml_bparm ActorParser
doParml_list ActorParser
doParml_parm ActorParser
doPdef ActorParser
doRcvr_type ActorParser
doRtype_coll ActorParser
doRval_coll ActorParser
doScript_func ActorParser
doScript_sList ActorParser
doSelect ActorParser
doSlist_list ActorParser
doSlist_stmt ActorParser
doStmt_ret ActorParser
dosError File

drag EditWindow Window
dragDown EditWindow
dragUp EditWindow
draw Polygon RndRect Ellipse Rect Point
drawChar TextWindow
drawString TextWindow
dropStates YaccMachine
earlyBind ParseNode Object IdNode
earlyUsers Function Primitive
enable Window

endDrag EditWindow Window



Method:

eol

€0s
eosError
erase

error
errorBox
errorString
exception
execute
exit

exp

extend
extract

fail

fill
fillClassList
find

findBreak
findFunction
findItemIndex
findVar

first

fixArray
fixtUp
fixedVars
fixup

flash
flipCheck
flipFormat
flipState
formatLines
formatMethod

formatTemplate

free
funcName
ge
generality
get
getAKO
getChar
getCheck
getChunk
getClipText
getContext

Class:

File EditWindow TextWindow
ActorAnalyzer
ActorAnalyzer
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
ModalDialog
Button
ClassDialog
Button
ActorAnalyzer
BrowEdit
WorkEdit

Library

Object

Object

Long Object Real Int
Frame

Frame

Analyzer

Button

SourceFile
EditWindow
Window



Method:

getError
getFileName
getldent
getltemText
getKey
getLBText
getListNum
getLoadFile
getNum
getPos
getProfile
getRange
getSelClass
getSelldx
getSelString
getSelText
getState
getText
getToken
getVal
getValue
goto

gotoR1
gray

group
grow

handle
hasRvalue
hash

height
hideCaret
high
home
hyphen
implementors
in
inBlock
inc

inc2
indexOf
infix
inflate
inherit

Class:

File DosStruct

Behavior

ActorAnalyzer

ModalDialog

MethodDictionary Dictionary
ModalDialog

ActorAnalyzer

FileDialog

ActorAnalyzer

ScrollBar

Primitive

ScrollBar

ClassList

ListBox

ListBox

EditWindow

Button

Int

ActorAnalyzer

MethodDictionary Dictionary

Frame Slot

YaccMachine

YaccMachine

Window

Object InfixNode

KeyedCollection MethodDictionary Set
OrderedCollection Dictionary SortedCollection
ModalDialog Control Window
LoopNode IfNode Object ItemList EmptyList
KeyedCollection String Long Point Object Char
Symbol Association IndexedCollection
Rect

EditWindow

Long Int

TextWindow

ActorAnalyzer

Symbol

Set Interval Charlnterval
CompileState

Number Int

Number Int

Array String Primitive
ActorAnalyzer

Rect

Behavior



Method:

inheritError
init

initCache
initClassEdit
initEditParms
initFormat
initKeyList
initSelParms
initSystem
initVarList
initWorkText
insert
insertAll
insertInSelection
insertLines
insertString
insertText
inspSelKey
inspSelVar
inspect
inspectContext
inspectlt
install
interpret
invSelTxt
invalidate
invertLine
invertSelText
isAncestor
isEditable
isHexDigit
isldx
isMetaName
isPrintable
isPtr
isSelText
isSymbol
isTemp

Class:

Object

Analyzer WorkSpace ItemList Set LoopNode
Association ScrollBar Interval YaccMachine
SortedCollection CallNode CompileState Bag
IdNode KeyedCollection SourceFile Library
BlockNode RndRect MethodDictionary MsgNode
Object OrderedCollection InfixNode IvChain Rect
ActorApp Function IfNode TextWindow RetNode
IfElseNode AssgnNode EditWindow

Object

Browser

EditWindow

ClassDialog

Inspector

EditWindow

Object

Inspector

EditWindow

String OrderedCollection

OrderedCollection

WorkEdit

WorkEdit

TextCollection ListBox

TextCollection

Inspector

Inspector

Object

DebugDialog

WorkEdit

File

Stream

EditWindow

Control Window

EditWindow

EditWindow

Behavior

EditWindow Window

Char

Object

Symbol

Char

Object

EditWindow

String

CompileState BlockNode



Method: Class;

item YaccMachine

ividx Object

keyAt NilClass MethodDictionary Dictionary

keys KeyedCollection

keysDo KeyedCollection MethodDictionary Object Bag
Dictionary IndexedCollection Set

1Compile IvChain CompileState IdNode BlockNode

last Stream OrderedCollection

leadingBlanks String

left Rect

leftJustify String

leftMost InfixNode

length File

lengthBreaks TextCollection

limit Object

line Point

lineTo Point

list ItemList EmptyList

litArray ActorAnalyzer

litChar ActorAnalyzer

litRect ActorAnalyzer

litString ActorAnalyzer

litVec ActorAnalyzer

literal String

load String File SourceFile Collection Library

loadClassInfo Browser

loadlvars ClassDialog

loadList FileDialog

loadMenu Window

loadMethText SourceFile

loadMethods Browser

loadOrdinals Library

loadSelMethod Browser

loadString Int

locateMethod SourceFile

log Number Real

longAt Struct

lookAKO Frame

low Long Int

Iseek File

makeClassFile SourceFile

makeDescendant Browser

makeString TextCollection

map IndexedCollection

mapDelims String



Method:

max
mergeTemplate
method

min

mod

move
moveCaret
moveTo
moveWindow
negate
negative
nestNode
new
newState
next
nextLine
nextOP
nextPut
nextPutAll
noScroll
nonZero

not

now
oMethods
occurrences
offset

op

open
openClass
openClassFile
openClassInDir
openFile
openSaveAs
options

or

over

overBy
owner

pack

paint

parse

pass

peall

point

pop

Class:

Magnitude Int
BrowEdit
Behavior
Magnitude Int

Long Number Int

File
TextWindow

File SourceFile Point
WorkEdit ScrollBar Control

Long Real Int

Long Number Int

IfElseNode
Behavior
YaccMachine

File YaccMachine Stream

ActorAnalyzer
Object

File Stream
File Stream
EditWindow
Number Int
Object
Behavior
Browser
Bag

Rect

Object
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Method:

popBlock
position
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primError
print
printChar
printLine
printOn

printString
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putLong
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Class:
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Method: Class:

reportUndef ActorParser
reset Stream
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reverse OrderedCollection IndexedCollection
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selectAll EditWindow
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Method:

setName
setOrigin
setPos
setProfile
setRange
setRight
setScrollPos
setSize
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setText
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setXCurve
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showData
showError
showOIldCurs
showTitle
showWaitCurs
sin

size

sizeKids
skipDelim
snap
snapshot
sorted
sourceLine
special
species
sqrt
stackLink
stackTop
start

static
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Class:
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Method:

swap
syntaxError
sysName
sysPrint
sysPrintOn

tabs
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tempStr
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undef
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Method:

WM_MOUSEMOVE
WM_PAINT
WM_QUERYENDSESSION
WM_SETFOCUS

WM_SIZE
WM_SYSCOMMAND
WM_VSCROLL
word

wordAt

write
writeChar
writeChunk
writeMeth
writeText

X
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xCopy
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xCut

xPaste
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* xpeall
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y
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lass:
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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
The Actor dictionary, which holds all global variables.

Bug
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.



Demos
Initially, this variable holds the string "act\demos .act". If a load message is
sent to this string, it loads the file DEMOS.ACT. This file causes the name
Demos 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 (Demos [#tuxtle]) to load the turtle graphics demo
files.

EchoDefs
If true, a message is printed in the display whenever a #define statement is

processed

ErrorlLevel
The 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
ErrorLevel’ s existence. If ExrroxrLevel is > 0, the error handler does an
immediate abort to avoid further nested errors.

HInstance
The instance handle for the Actor module within MS-Windows. Various
MS_Windows calls require this handle.

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

InfixOps
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 InfixOps.

KeyWords
A set containing reserved symbols in Actor that have particular syntactic
meaning, such as if, then, loop, and so on.

" LitArraySize

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



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

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

LpWFunc
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 TextWindow 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 St ring to each of
the devices in OutPorts. ‘

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

SpecialMethods
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 SpecialMethods 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 SourceFile. This in turn 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 ActoxApp,
but each application should define its own application class and store it in this
object during the install procedure.



ThePort

When an Actor window gets the input focus from MS-Windows, it places its
object pointer in this variable.

TokenClasses
An Array with 128 elements, each of which is a Symbo1l indexed by ascii value.
The Actor lexical analyzer classifies each character in the input stream by
looking it up in TokenClasses. The resulting symbol is used to perform an
appropriate method to generate a token.

VImage
An instance of class File that is used to hold the current name of the Actor
virtual image. Atany time, the state of the Actor system can be saved to disk
with the message snapshot (VImage).

WMassages
A MaethodDictionary 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, Wessages[1] ==
#WM_CREATE. A complete listing of the contents of WMessages is found in the
file ACTWIND.H.



Appendix E: Windows Functions

AccessResource(hInstance hResInfo):nFile
~ Sets file pointer for read access to resource hResInfo. Returns DOS file handle.

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

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

AdjustWindowRect(IpRect,1Style,bMenu)
Converts client rectangle to a window rectangle.

AllocResource(hInstance hResInfo,dwSize):hMem
Allocates dwSize bytes of memory for resource hResInfo.

AnsiLower(lpStr).cChar
Converts character string 1pStr to lowercase.

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

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

AnsiToOem(IpAnsiStr,JpOemStr):bTranslated
Converts ANSI string to OEM character string.

AnsiUpper(IpStr):cChar
' Converts character string (or character if IpString high word is zero) to
uppercase.

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

Arc(hDC,X1,Y1,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 X1, Y1 and X2,
Y2.

BeginPaint(hWnd,lpPaint):hDC
Prepares window for painting, filling structure at IpPaint with painting data.
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BitBlt(hDestDC,X,Y nWidth,nHeight hSrcDC,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.

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

BuildCommDCB(IlpDef,1pDCB):nResult
Fills device control block IpDCB with control codes named by IpDef.

CallMsgFilter(lpMsg,nCode):bResult
Passes message and code 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 IpPrevWndFunc.

Catch(lpCatchBuf):nThrowBack
Copies current execution environment to buffer IpCatchBuf.

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

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

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

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

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

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

ClearCommBreak(nCid):nResult
Clears communication break state from communication device nCid.

ClientToScreen(hWnd,IpPoint)
Converts client coordinates into equivalent screen coordinates in place.
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- ClipCursor(lpRect)
Restricts the mouse cursor to a given rectangle on the screen.

CloseClipboard( ):bClosed
Closes the clipboard.

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

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

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

CloseWindow(hWnd):nClosed
Closes the specified window.

CombineRgn(hDestRgn,hSrcRgn1,hSrcRgn2, nCombineMode):nRgnType
Combines, using nCombineMode, two existing regions into a new region.

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

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

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

CountVoiceNotes(nVoice):nNotes
Returns number of notes in voice queue nVoice.

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

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

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

CreateCaretthWnd, 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.
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CreateCompatibleBitmap(hDC,nWidth,nHeight):hBitmap
Creates a bitmap 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(IpDriverName,IpDeviceName, IpOutput, IpInitData):hDC
Creates a display context for the specified device.

CreateDialog(hInstance IpTemplateName, hWndParent, IpDialogFunc):hDlg
Creates a modeless dialog box.

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

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

CreateEllipticRgnIndirect(pRect):hRgn
Creates an elliptical region whose bounding rectangle is given by IpRect.

CreateFont(nHeight,nWidth,nEscapement,nOrientation,
nWeight cltalic,cUnderline,cStrikeOut,nCharSet,
cOutputPrecision,cClipPrecision,cQuality, cPitchAndFamily,IpFacename):hFont

Creates a logical font having the specified characteristics.

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

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

CreateIC(IpDriverName, IpDeviceName,lpOutput, IpInitData):hIC
Creates an information context for the specified device.

CreateMenu( ):hMenu |
Creates an empty menu.

CreateMetaFile(IpFilename):hDC
Creates a metafile display context.

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

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



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

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

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

CreateRectRgnIndirect(lpRect):hRgn
Creates a rectangular region with the dimensions given by IpRect.

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

CreateWindow(l lassName, 'WindowName,dwStyle,
X,Y,nWidth,nHeight hWndParent,hMenu, hinstance,]pParam):hWnd
Creates tiled, popup, and child windows.

DefWindowProc(hWnd,wMsg,wParam,IParam):IReply
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, bntmap, 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.

DestroyWindow(hWnd):bDestroyed
Sends a WM_DESTROY message to hWnd and frees any memory it occupied.

DeviceMode(hWnd hltem,IpString, lpString):lpString
Displays a dialog box that prompts user to set printer modes.
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DialogBox(hInstance lpTemplateName, hWndParent, IpDialogFunc):nResult
Creates a modal dialog box.

DispatchMessage(IpMsg):IResult
Passes message to window function of window specified in MSG structure.

DIigDirList(hDlg IpPathSpec,nIDListBox,nIDStaticPath, wFiletype):nListed
Fills nIDListBox with names of files matching path specification.

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

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

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

DrawMenuBar(hWnd)
Redraws the menu bar.

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

Ellipse(hDC,X1,Y1,X2,Y2):bDrawn
Draws ellipse with center at the center of the given bounding rectangle. Draws
border with current pen. Fills interior with current brush.

EmptyClipboard( ):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.

EndDjalog(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.



EnumChildWindows(hWndParent,lpEnumFunc,1Param):bDone
Enumerates the child style windows belonging to hWndParent by passing each
child window handle and IParam to the lpEnumFunc function.

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

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

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

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

EnumWindows(IpEnumFunc,IParam):bDone
Enumerates windows on the scréen 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(hDC,nEscape,nCount,lpInData lpOutData):nResult
Accesses device facilities not directly available through GDIL.

Escape(hDC,ABORTDOC,nCount,lpInData,lpOutData):nResult
Aborts the current job. IpInData, IpOutData, and nCount are not used.

Escape(hDC,DRAFTMODE nCount,IpInData, IpOutData):nResult
Turns draft mode off or on. IpInData points to 1 (on) or 0 (off). nCount is
number of bytes at IpInData. IpOutData is not used.

Escape(hDC,ENDDOC,nCount,lpInData, lpOutData):nResult
Ends print job started by STARTDOC. nCount, lpInData, lpOutData are not
used. ‘

Escape(hDC,FLUSHOUTPUT,nCount,lpInData, IpOutData):nResult
Flushes output in device buffer; IpInData, IpOutData, and nCount are not used.

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

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

Escape(hDC,GETSCALINGFACTOR, nCount,lpInData, IpOutData):nResult
Copies scaling factors to B POINT structure at lpOutData. IpInData and nCount
are not used.

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

Escape(hDC,NEXTBAND,nCount,IpInData,lpOutData):nResult
Ends writing to a band. 1pOutData gives rectangle to hold device coordinates of
next band. nCount and lpInData are not used.

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

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

Escape(hDC,SETCOLORTABLE,nCount,lpInData, lpOutData):nResult
Sets RGB color table entry. IpInData points to table index and color. 1pOutData
points to-RGB color value to be set by device driver. nCount is not used.

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

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

ExcludeClipRect(hDC,X1,Y1,X2,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,1pRect, hBrush):nResult
Fills given rectangle using the specified brush.

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

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

FindResource(hInstance lJpName,lpType):hResInfo
Locates resource IpName 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.

FlashWindow(hWnd bInvert):bInverted
Flashes the given window once by inverting its active/inactive state.

FloodFill(hDCX,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 nCid.

FrameRect(hDC,IpRect,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.

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

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

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

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

GetBitmapBits(hBitmap,ICount,IpBits):1Copied
Copies ICount bits of specified bitmap into buffer pointed to by IpBits.

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):dwOrigin
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,nIndex):long
Retrieves information at nIndex in the B WNDCLASS structure.

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

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

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

GetClipboardData(wFormat):hClipData
Retrieves data from the clipboard in the format given by wFormat.

GetClipboardFormatName(wFormat,IpFormatName, nMaxCount):nCopied
Copies wFormat’s format name (up to nMaxCount characters) into
IpFormatName.

GetClipboardOwner( ):hWnd
Retrieves the window handle of the current owner of the clipboard.
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GetClipboardViewer( ):hWnd
Retrieves the window handle of the first window in the clipboard viewer chain.

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

GetCodeHandle(IpFunc):hInstance
Retrieves the handle of the code segment containing the given function.

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

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

GetCommState(nCid, 1JpDCB):nResult
Fills buffer pDCB with the device control block of communication device nCid.

GetCurrentPosition(hDC):ptPos
Retrieves the logical coordinates of the current position.

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

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

GetCursorPos(IpPoint)
Stores mouse cursor position, in screen coordinates, in B POINT structure.

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

GetDeviceCaps(hDC,nIndex):nValue
Retrieves the device-specific information specified by nIndex.

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

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

GetDIgItemText(hDlg,nIDDigltem,lpString, nMaxCount):nCopied
Copies nIDDlgltem’s control text (up to nMaxCount characters) into IpString.
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GetDoubleClickTime( ):wClickTime
Retrieves the current double-click time of the system mouse.

GetEnvironment(lpPortName, IpEnviron,nMaxCount):nCopied
Copies to IpEnviron 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.

GetInstanceData(hInstance,pData,nCount):nBytes
Copies nCount bytes of data from offset pData in instance hinstance to same
offset in current instance.

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

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

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

GetMenuString(hMenu,wIDItem,lpString,nMaxCount, wFlag):nCopied
Copies wiDItem’s menu label (up to nMaxCount characters) into IpString.
wFlag is MF_BYPOSITION or MF_BYCOMMAND.

GetMessage(IpMsg 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( ):ITime
Returns the message time for the last message retrieved by B GetMessage.

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

GetMetaFileBits(hMF):hMem
Stores specified metafile as collection of bits in global memory block.
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GetModuleFileName(hModule IpFilename,nSize):nLength
Copies module filename (up to nSize characters) to lpFilename.

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

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

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

GetObject(hObject,nCount,1pObject):nCopied
Copies nCount bytes of logical data defining hObject to IpObject.

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

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

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

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

GetProfileInt(IpSectionName,IpKeyName, nDefault):nKeyValue
Returns integer value named by IpKeyName in section IpSectionName from the
win.ini file. If name or section not found, nDefault is returned.

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

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

GetRelAbs(hDC):nRel AbsMode
Retrieves the relabs flag.

GetROP2(hDC):nDrawMode
Retrieves the current drawing mode.
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GetRValue(rgbColor):cRed
Retrieves the red value of the given color.

GetScrollPos(hWnd,nBar):nPos ,
Retrieves current position of scroll bar elevator identified by hWnd and nBar.

GetScrollRange(hWnd,nBar,JpMinPos IpMaxPos)
Copies minimum and maximum scroll bar positions for given scroll bar to
IpMinPos and lpMaxPos.

GetStockObject(nIndex):hObject
Retrieves a handle to a predefined stock pen, brush, or font.

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

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

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

GetSysModalWindow():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(nIndex):nValue
Retrieves information about the system metrics identified by nIndex.

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

GetTempFileName(cDriveLetter IpPrefixString,wUnique,
pTempFileName):wUniqueNumber

Creates a temporary filename.

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

GetTextColor(hDC):rgbColor
Retrieves the current text color.



GetTextExtent(hDC,1pString nCount):dwTextExtents
Uses current font to compute width and height of text line given by 1pString.

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

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

GetThresholdEvent( ):lpInt
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(thWnd IpRect bErase):bUpdate
Copies dimensions of bounding rectangle of window region that needs
updating to IpRect. bErase is nonzero if background needs erasing. bUpdate is
zero if window is up-to-date.

GetVersion( ):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,nIndex):long
Retrieves information identified by nIndex about the given window.

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

GetWindowRect(hWnd,IpRect)
Copies dimensions, in screen coordinates, of entire window (including caption
bar, border, menus, and scroll bars) to IpRect.
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GetWindowText(hWnd lpStnng,nMaxCount) nCopied
Copies hWnd's window caption (up to nMaxCount characters) into lpStrmg

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

GetWindowWord(hWnd nindex):word
Retrieves information identified by nIndex 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. IpData specifies output string (if
IpOutputFunc 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.

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

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

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

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

IntersectClipRect(hDC,X1,Y1,X2,Y2):nRgnType
Forms new clipping region from intersection of current clipping region and
given rectangle.

IntersectRect(IpDestRect, IpSrc1Rect, IpSrc2Rect):nIntersection
Finds the intersection of two rectangles and copies it to IpDestRect.

InvalidateRect(thWnd,IpRect,bErase)
Marks for repainting the rectangle specified by IpRect (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,IpRect):nResult
Inverts the display bits of the specified rectangle.

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

IsChild(hParentWnd, hWnd):bChild
Returns TRUE if given window is a child of hParentWnd.



Appendix E: Windows Functions 449

IsClipboardFormatAvailable(wFormat):bAvailable
Returns TRUE if data in given format is available.

IsDialogMessage(hDig IpMsg):bUsed
Determines whether IpMsg 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.

IsIeonic(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.

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

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

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

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

LineDDA(X1,Y1,X2,Y2,IpLineFunc,lpData)
Computes successive points in line starting at X1, Y1 and ending at X2, Y2,
passing each point and IpData parameter to IpLineFunc function.

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

LoadAccelerators(hInstance IpTableName):hRes
Loads accelerator table named by IpTableName.

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

LoadCursor(hInstance JpCursorName):hCursor
Loads cursor resource named by IpCursorName.



LoadIcon(hInstance, lplconName):hlcon
Loads icon resource named by IplconName.

LoadLibrary(IpLibFileName):hLibModule
Loads the library module named by IpLibFilename.

LoadMenu(hInstance JpMenuName):hMenu
Loads menu resource named by lpMenuName.

LoadResource(hInstance,hResInfo):hResData
Loads the resource hResInfo and returns a handle to the resource.

LoadString(hInstance,wlD,lpBuffer,nBufferMax):nSize
Loads string resource wiD into the buffer IpBuffer. 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.

LocalDiscard(hMem):hOldMem
Discards local memory block hMem if reference count is zero.

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 zero.

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.

LocalInit(wValue,pString,pString):bResult
Initializes 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(IpFunc):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.

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

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

LockResource(hResInfo):IpResInfo
Returns the memory address of the resource hResInfo, locks the resource in
memory, and increases the reference count by one.

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

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

MakeProcInstance(lpProc hInstance):lpAddress
Returns a function instance address for function lpProc. Calls to the instance
address ensure that the function uses the data segment of instance hinstance.

MapDialogRect(hDlg IpRect)
Converts the dialog box coordinates given in IpRect to client coordinates.

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

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

MoveTo(hDC,X,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.

OemToAnsi(lpOemStr,IpAnsiStr):.bTranslated
Converts the OEM character string to an ANSI string.

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

OffsetRect(IpRect,X,Y):nResult
Moves given rectangle X units along the x -axis and Y units along the y -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(hDC,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,wInQueue,wOutQueue):nCid
Opens communication device named by lpCommName. Transmit-queue and
receive-queue sizes are set by wInQueue and wOutQueue.

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

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.

PatBIt(thDC,X,Y,nWidth,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(IpMsg, hWnd,wMsgFilterMin,wMsgFilterMax, bRemoveMsg):bPresent
Checks application queue and places message (if any) at lpMsg.
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Pie(hDC,X1,Y1,X2,Y2,X3,Y3,X4,Y4):bDrawn
- Draws arc starting at X3, Y3 and ending at X4, Y4 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 X1, Y1, X2, Y2.

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

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

Polyline(hDC,lpPoints,nCount):bDrawn
Draws a set of line segments, connecting the nCount points given by IpPoints.

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

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

PostQuitMessage(nExitCode)
Posts a WM _QUIT message to the application and returns immediately.

PtInRect(IpRect,Point):bInRect
Indicates whether or not a specified point lies within a given rectangle.

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

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

ReadComm(nCid,lpBuf nSize):nBytes

Reads up to nSize bytes from the communication device nCid into buffer IpBuf.

Rectangle(hDC,X1,Y1,X2,Y2):bDrawn
Draws rectangle, using current pen for border and current brush for filling.

RectVisible(hDC IpRect):bVisible
Determines if any part of given rectangle lies within clipping region.

RegisterClass(IpWndClass):bRegistered
Registers a window class.

RegisterClipboardFormat(lpFormatName):wFormat
Registers a new clipboard format whose name is pointed to by lpFormatName.
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RegisterWindowMessage(lpString):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 IpFilename.

RemoveProp(hWnd,lpString):hDAta
Removes IpString 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,X1,Y1,X2,Y2,X3,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(hDC,Xnum,Xdenom,Ynum, Ydenom):ptOldExtents
Modifies window extents by multiplying current x- or y- extent by Xnum or
Ynum and dividing by Xdenom or Ydenom. .

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

ScrollWindow(hWnd,XAmount,Y Amount,IpRect, IpClipRect)
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).

SelectClipRgn(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.

SendDIlgltemMessage(hDlg,nIDDlgltem,wMsg,wParam, 1Param):IResult
Sends a message to nIDDIgltem within the dialog box specified by hDlg.

SendMessage(hWnd,wMsg,wParam,1Param):IReply
Sends a message to a window or windows.

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

SetBitmapBits(hBitmap,dwCount IpBits):bCopied
Sets bitmap bits to values given at IpBits. dwCount is byte count at IpBits.

SetBitmapDimension(hBitmap,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 v
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.

SetCaretBlinkTime(wMSeconds)
Establishes the caret flash rate.

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

SetClassLong(hWnd, nIndex INewLong):10ldLong
Replaces long value at nIndex in the B WNDCLASS structure.

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

SetClipboardData(wFormat,hMem):hClipData
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.
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SetCommBreak(nCid):nResult
Sets a break state on communication device nCid and suspends character
transmission.

SetCommEventMask(nCid,nEvtMask):IpEvent
Sets the event mask of the communication device nCid.

SetCommState(IpDCB):nResult
Sets a communication device to the state specified by the device control block
IpDCB. 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 Xand Y.

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

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

SetEnvironment(lpPortName,lpEnviron,nCount):nCopied ‘
Copies data at IpEnviron 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.

SetPolyFillMode(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 IpString hData):bSet
Copies string and data handle to property list of hWnd.

SetRect(lpRect,X1,Y1,X2,Y2):nResult
Fills B RECT structure at IpRect 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.

SetResourceHandler(hInstance,lpType, IpLoadFunc):lpLoadFunc
Sets the function address of the resource handler for resources with type IpType.
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 positions 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 StretchBIt function.

SetSysColors(nChanges,IpSysColor IpColorValues)
Changes one or more system colors.

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

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

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

SetVoiceNote(nVoice,nValue,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(nVoicenFrequency,nDuration):nResult
Places a sound (frequency and duration) in the voice queue nVoice.

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, nIndex,INewLong):10ldLong
Changes the window attribute identified by nIndex.

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

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

SetWindowText(hWnd,IpString)
Sets window caption (if any) or text (if a control) to 1pString.
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SetWindowWord(hWnd,nindex,wNewWord):wOldWord
Changes the window attribute specified by nIndex.

ShowCaret(hWnd)
Displays newly-created caret or redisplays hidden caret.

ShowCursor(bShow):nCount
Adds 1 to cursor display count if bShow is nonzero. Subtracts 1 if bShow is zero.

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

SizeofResource(hInstance,hResInfo):wBytes
Returns the size, in bytes, of resource hResInfo.

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 bitmap from source rectangle into destination rectangle, stretching or
compressing 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 encountered it.

TextOut(hDC,X,Y,IpString 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 IpCatchBuf.
Execution continues at the location specified by the environment with the return
value nThrowBack available for processing.

TranslateAcceleratorthWnd,hAccTable lpMsg):nTranslated
Processes keyboard accelerators for menu commands.



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

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

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

UnionRect(IpDestRect,IpSrc1Rect,IpSrc2Rect):nUnion
Stores the union of two rectangles at IpDestRect.

UnlockData(Dummy)
Unlocks the data segment.

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

UnrealizeObject(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(thWnd,lpRect)
Releases from repainting rectangle specified by IpRect (in client coordinates). If
IpRect 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(hInstance hPreviInstance,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(nCid IpBuf nSize):nBytes
Writes up to nSize bytes from buffer lpBuf to communication device nCid.

WriteProfileString(lpApplicationName,lpKeyName, IpString):bResult
Copies character string IpString to the win.ini file. The string replaces the
current string named by IpKeyName 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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F.1 Window Messages

Message wParam 1Param (lo/hi)
WM_ACTIVATE activation typea handleb/iconice
WM_ACTIVATEAPP activation flagd task handlee
WM_ASKCBFORMATNAME max. bytes copy LPSTR to buffer
WM_CANCELMODE - -
WM_CHANGECBCHAIN window handlef window handleg
WM_CHAR ASCII value key stateh
WM_CLOSE - -

WM_COMMAND command IDi command typej
WM_CREATE - LPCREATESTRUCT
WM_CTLCOLOR HDC to child hChild or control typek
WM_DEADCHAR dead key value key stateh
WM_DESTROY - -
WM_DESTROYCLIPBOARD - -
WM_DEVMODECHANGE - LPSTR to device name
WM_DRAWCLIPBOARD - -

WM_ENABLE disabled flag! -

WM_ENDSESSION end session flagm -
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a- Activation type is zero if inactivated, 1 if 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 iconic, 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 count; bits 17-25: OEM scan code; bit 29: 1, if with alt key, zero if not; bit 30: 1 if
key pressed before, zero if not; bit 31: 1 if key released, zero if pushed.

i- Menu item ID, control ID, or accelerator ID.

j Zero if menu item; 1 in high-order word if accelerator key; window handle in low-order word and
notification code in high-order word if control.

k- High-order word is CTLCOLOR_MSGBOX, CTLCOLOR_EDIT, CTLCOLOR_LISTBOX,
CTLCOLOR_BTN, CTLCOLOR_DLG, CTLCOLOR_SCROLLBAR, or CTLCOLOR_STATIC.

I- 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 wParam 1Param (lo/hi)
WM_ERASEBKGNDa HDC to window -
WM_FONTCHANGE - ‘ -
WM_GETDLGCODEb - -
WM_GETTEXTc max. byte count LPSTR to buffer
WM_GETTEXTLENGTHd - - :
WM_HSCROLL scroll codee thumb positionf
WM_HSCROLLCLIPBOARD window handleg scroll codeh
WM_INITDIALOGH control handlej -
WM_INITMENU menu handle -
WM_INITMENUPOPUP menu handle item index/system menuk
WM_KEYDOWN VK _key code key statel
WM_KEYUP VK_ key code key statel
WM_KILLFOCUS window handlem -
WM_LBUTTONDBLCLK key staten POINTo
WM_LBUTTONDOWN key staten POINTo
WM_LBUTTONUP key staten POINTo
WM_MBUTTONDBLCLK key staten POINTo
WM_MBUTTONDOWN key staten POINTo

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

b- Must return DLGC_WANTARROWS, DLGC_WANTTAB, DLGC_WANTALLKEYS, or

DLGC_HASSETSEL.

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_THUMBPOSITION,

SB_THUMBTRACK, SB_TOP, SB_BOTTOM, or SB_ENDSCROLL.

f- Thumb position in low-order word for SB_THUMBPOSITION and SB_THUMBTRACK only.

g- Handle to Clipboard application window (dipbrd.exe).

h- SB_LINEUP, SB_LINEDOWN, SB_PAGEUP, SB_PAGEDOWN, SB_THUMBPOSITION, SB_TOP,
SB_BOTTOM, or SB_ENDSCROLL in low-order word, and thumb position in high-order word
if SB_THUMBPOSITION.

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 if the menu is the System menu, zero otherwise.

1- Bits 1-16: repeat count; bits 17-25: OEM scan code; bit 29: 1 if with ALT key, zero if not; bit 30: 1 if
key pressed before, zero if not; bit 31: 1 if key released, zero if pushed.

m- Handle to window gaining the input focus.

n- A combination of MK_RBUTTON, MK_LBUTTON, MK_MBUTTON, MK_SHIFT, and
MK_CONTROL.

o- Mouse position in client coordinates.



WM_NCCALCSIZE

WM_NCCREATEf window handle LPCREATESTRUCT
WM_NCDESTROY -
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Message wParam 1Param (lo/hi)
WM_MBUTTONUP key statea POINT?Y
WM_MOUSEMOVE key statea POINTD
WM_MOVE - POINTc
WM_NCACTIVATE caption flagd

LPRECTe

WM_NCHITTESTs - POINTi
WM_NCLBUTTONDBLCLK  hit typeh POINT!
WM_NCLBUTTONDOWN it typeh POINTY
WM_NCLBUTTONUP hit typeh POINT!
WM_NCMBUTTONDBLCLK  hit typeh POINT!
WM_NCMBUTTONDOWN  hit typeh POINT!
WM_NCMBUTTONUP hit typeh POINT!
WM_NCMOUSEMOVE hit typeh POINTY
WM_NCPAINT - -
WM_NCRBUTTONDBLCLK  hit typeh POINT!
WM_NCRBUTTONDOWN  hit typeh POINT!
WM_NCRBUTTONUP hit typeh POINT!
WM_PAINT - LPPAINTSTRUCT
WM_PAINTCLIPBOARD  window handlej LPPAINTSTRUCT

WM_QUERYENDSESSIONk - -
WM_QUERYOPENI - -
WM_QUIT exit code -

a- A combination of MK_RBUTTON, MK_LBUTTON, MK_MBUTTON, MK_SHIFT, and
MK_CONTROL.

b- Mouse position in client coordinates.

¢- Screen coordinates of window’s upper-left corner.

d- Caption flag is nonzero if the caption is active, zero if inactive.

e- Screen coordinates of window rectangle.

f- Must return nonzero if non-client area created, zero otherwise.

g- Must return HTINOWHERE, HTERROR, HTTRANSPARENT, HTCLIENT, HTCAPTION,
HTSYSMENU, HTGROWBAR, HTMENU, HTHSCROLL, or HTVSCROLL.

h- HTINOWHERE, HTERROR, HTTRANSPARENT, HTCLIENT, HTCAPTION, HTSYSMENU,
HTGROWBAR, HTMENU, HTHSCROLL, or HTVSCROLL. '

i- Mouse position in screen coordinates.

j- Handle to Clipboard application window (clipbrd.exe).

k- Must return nonzero to continue end of session, zero to prevent it.

}- Must return nonzero to open icon, zero otherwise.
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Message wParam 1Param (lo/hi)
WM_RBUTTONDBLCLK key statea POINT®
WM_RBUTTONDOWN key statea POINT®
WM_RBUTTONUP key statea POINT®Y
WM_RENDERALLFORMATS - -
WM_RENDERFORMAT format typec -
WM_SETFOCUS window handled -
WM_SETREDRAW redraw flag -
WM_SETTEXT - LPSTR to text
WM_SETVISIBLE show flage -
WM_SHOWWINDOW show flage show typef
WM_SIZE size types width/height
WM_SIZECLIPBOARD window handleh LPRECT
WM_SYSCHAR VK_ key code key statel
WM_SYSCOLORCHANGE - -
WM_SYSCOMMAND command IDj -
WM_SYSDEADCHAR dead key code key statel
WM_SYSKEYDOWN VK_key code key statel
WM_SYSKEYUP VK_ key code key statel
WM_SYSTEMERROR 8 (out-of-memory) -
WM_SYSTIMER - -

a- A combination of MK_RBUTTON, MK_LBUTTON, MK_MBUTTON, MK_SHIFT, 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 is nonzero if the window is shown, zero if hidden.

f- Zero if ShowWindow function called, otherwise SW_OTHERZOOM, SW_OTHERUNZOOM,
SW_PARENTCLOSING, or SW_PARENTOPENING.

8- SIZEICONIC, SIZEFULLSCREEN, SIZENORMAL, SIZEZOOMSHOW, or SIZEZOOMHIDE.

h- Handle to Clipboard application window (clipbrd.exe).

i- Bits 1-16: repeat count; bits 17-25: OEM scan code; bit 29: 1 if with ALT key, zero if not; bit 30: 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_NEXTWINDOW,
SC_PREVWINDOW, SC_VSCROLL, SC_HSCROLL, SC_MOUSEMENU, or SC_KEYMENU.
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Message wParam 1Param (lo/hi)
WM_TIMECHANGE - -

WM_TIMER timer ID FARPROCa
WM_VSCROLL scroll codeb thumb positionc
WM_VSCROLLCLIPBOARD window handled scroll codee
WM_WININICHANGE - LPSTR to sect. f

a- Long pointer to timer call-back function.

b- SB_LINEUP, SB_LINEDOWN, SB_PAGEUP, SB_PAGEDOWN, SB_THUMBPOSITION,
SB_THUMBTRACK, SB_TOP, SB_BOTTOM, or SB_ENDSCROLL.

¢- Thumb position in low-order word for SB_THUMBPOSITION and SB_THUMBTRACK only.

d- Handle to Clipboard application window (clipbrd.exe).

e-SB_LINEUP, SB_LINEDOWN, SB_PAGEUP, SB_PAGEDOWN, SB_THUMBPOSITION, SB_TOP,
SB_BOTTOM, or SB_ENDSCROLL in low-order word, and thumb position in high-order word
if SB_THUMBPOSITION.

f- NULL if more than one section changed.
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F.2 Control Messages

Button-Control Messages

Message wParam 1Param (lo/hi)

BM_GETCHECKa - -
BM_GETSTATEP -
BM_SETCHECK<¢ check flag -
BM_SETSTATEd 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 wParam 1Param (lo/hi)
EM_CANUNDQOa - -
EM_FMTLINESb format flag -
EM_GETHANDLEc - -
EM_GETLINEd line number LPSTRe

EM_GETLINECOUNT* - -
EM_GETMODIFYg - -
EM_GETRECT - LPRECTh

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.



Edit-Control Messages (continued)

Message

wParam
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1Param (lo/hi)
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EM_GETSEL!
EM_LIMITTEXT
EM_LINEINDEXj
EM_LINELENGTHk
EM_LINESCROLL
EM_REPLACESEL
EM_SETFONT
EM_SETHANDLE
EM_SETMODIFY
EM_SETRECT
EM_SETRECTNP
EM_SETSEL
EM_UNDOr
WM_CLEAR
WM_COPY
WM_CUT
WM_UNDO

max. bytes
line number
line number

font IDm
buffer handlen
modify flago

line/char scroll
LPSTR!

LPRECTP
LPRECTq
start/end pos.

I- 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 replacement 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.

1- Returns TRUE if last change restored.
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List-Box Messages

Message wParam 1Param (lo/hi)
LB_ADDSTRINGa - LPSTRb
LB_DELETESTRING¢ index

LB_DIR DOS attributes LPSTRd
LB_GETCOUNTe - -
LB_GETCURSELf - -
LB_GETSELs index -
LB_GETTEXTh index LPSTRi
LB_GETTEXTLENj index -
LB_INSERTSTRINGk index LPSTRb
EM_RESETCONTENT - -
LB_SELECTSTRINGI index LPSTRm
LB_SETCURSEL index -
LB_SETSEL set/clear flagn index/-

a- Returns index for string.

b- Long pointer to new string.

c- Returns number of strings remaining in list box.
d- Long pointer to pathname specification.
e- Returns number of strings in list box.

f- Returns index of selection.

8- Returns TRUE fif 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.



F.3 Window Message Numeric List

Appendix F: MS-Windows Messages

471

Code Message Code Message

0x0001 WM_CREATE 0x00A5 WM_NCRBUTTONUP
0x0002 WM_DESTROY 0x00A6 WM_NCRBUTTONDBLCLK
0x0003 WM_MOVE 0x00A7 WM_NCMBUTTONDOWN
0x0005 WM_SIZE 0x00A8 WM_NCMBUTTONUP
0x0006 WM_ACTIVATE 0x00A9 WM_NCMBUTTONDBLCLK
0x0007  WM_SETFOCUS 0x0100 WM_KEYDOWN

0x0008  WM_KILLFOCUS 0x0101  WM_KEYUP

0x0009  WM_SETVISIBLE 0x0102 WM_CHAR

0x000A WM_ENABLE 0x0103 WM_DEADCHAR

0x000B WM_SETREDRAW 0x0104 WM_SYSKEYDOWN

0x000C  WM_SETTEXT 0x0105  WM_SYSKEYUP

0x000D WM_GETTEXT 0x0106 WM_SYSCHAR

0x000E  WM_GETTEXTLENGTH 0x0107 WM_SYSDEADCHAR
0x000F WM_PAINT 0x0110 WM_INITDIALOG

0x0010 WM_CLOSE 0x0111  WM_COMMAND

0x0011  WM_QUERYENDSESSION  0x0112 WM_SYSCOMMAND
0x0012 WM_QUIT 0x0113  WM_TIMER

0x0013  WM_QUERYOPEN 0x0114 WM_HSCROLL

0x0014 WM_ERASEBKGND 0x0115 WM_VSCROLL

0x0015 WM_SYSCOLORCHANGE  0x0116 = WM_INITMENU

0x0016  WM_ENDSESSION 0x0117  WM_INITMENUPOPUP
0x0017 WM_SYSTEMERROR 0x0118  WM_SYSTIMER

0x0018 WM_SHOWWINDOW 0x0200 WM_MOUSEMOVE

0x0019 WM_CTLCOLOR 0x0201  WM_LBUTTONDOWN
0x001A WM_WININICHANGE 0x0202  WM_LBUTTONUP

0x001B  WM_DEVMODECHANGE 0x0203  WM_LBUTTONDBLCLK
0x001C WM_ACTIVATEAPP 0x0204 WM_RBUTTONDOWN
0x001D WM_FONTCHANGE 0x0205 WM_RBUTTONUP

0x001IE WM_TIMECHANGE 0x0206  WM_RBUTTONDBLCLK
0x001f  WM_CANCELMODE 0x0207 WM_MBUTTONDOWN
0x0081  WM_NCCREATE 0x0208 WM_MBUTTONUP

0x0082 WM_NCDESTROY 0x0209 WM_MBUTTONDBLCLK
0x0083 WM_NCCALCSIZE 0x0305  WM_RENDERFORMAT
0x0084  WM_NCHITTEST 0x0306 2 WM_RENDERALLFORMATS
0x0085 WM_NCPAINT 0x0307  WM_DESTROYCLIPBOARD
0x0086 WM_NCACTIVATE 0x0308  WM_DRAWCLIPBOARD
0x0087 WM_GETDLGCODE 0x0309  WM_PAINTCLIPBOARD
0x00A0 WM_NCMOUSEMOVE 0x030A  WM_VSCROLLCLIPBOARD
0x00A1 WM_NCLBUTTONDOWN 0x030B  WM_SIZECLIPBOARD
0x00A2 WM_NCLBUTTONUP 0x030C  WM_ASKCBFORMATNAME
0x00A3 WM_NCLBUTTONDBLCLK 0x030D WM_CHANGECBCHAIN
0x00A4 WM_NCRBUTTONDOWN  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 bounds.

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

A descendant of IndexedCollection (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:variableNew primitive was called with a negative value or a
non-Int.

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 cleanup () 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 asChar 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 setFail,
which normally occurs during application startup in the method initSystem

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

The Axrray: copyFrom 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 copyFrom 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.

Error #36

Message: "Bad range input to munger primitive"
Range values specified as arguments to St ring: replace were not within the
bounds of the string being accessed. To correct, check the stack display for the
method that called replace.

Error #40

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 Fred (100 * 30) would produce
defineError. Note that the value part of a #define is parsed as if it were
inside a literal array. For example, the phrase #define #Fred joe would
give Fred the value #joe.

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

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

Error: #elemNotFndError
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: #emEtyError
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 In£ixOps for the resulting 2-character
symbol. For instance, x >= yis a valid infix expression, whereas x += yis
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 (selectoxr) message to
determine where a given selector is implemented.

Error: #litArrayError

Message: "Improper literal array syntax"
Literal arrays can contain only other literal objects. Messages and expressions
are not permitted. See the Actor Language Description for proper literal syntax.

Error: #litArrayOvflError
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 LitArraySize every time it sees a literal array symbol: "§ (". 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 "100a" 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 1imit of the collection, but not between
firstElement and lastElement, and therefore it would be illegal.

Error: #reglsterError
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 Class 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 1t found a matching
quote (") to terminate a string literal.

Error: #syntaxError
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 the 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 #undef£.
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 erroron ' @*,
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 CreateWindow 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
wNameErrox, above.
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