












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FileExpand function

FileExpand function WinDos
Function Expands a file name into a fully qualified file name.
Declaration FileExpand(Dest, Name: PChar)
Result type PChar
Remarks Expands the file name in Name into a fully qualified file name. The
resulting name is converted to uppercase and consists of a drive letter, a
colon, a root relative directory path, and a file name. Embedded *.” and ../
directory references are removed, and all name and extension components
are truncated to 8 and 3 characters. The returned value is Dest. Dest and
Name are allowed to refer to the same location.
Assuming that the current drive and directory is C:\SOURCE\PAS, the
following FileExpand calls would produce these values:
FileExpand(S, ’test.pas’) = /C:\SOURCE\PAS\TEST.PAS’
FileExpand(S, ’..\*.TPU’) = 'C:\SOURCE\*.TPU’
FileExpand(S, ’'c:\bin\turbo.exe’) = ’C:\BIN\TURBO.EXE'
The FileSplit function may be used to split the result of FileExpand into a
drive/directory string, a file-name string, and an extension string.
See also  FindFirst, FindNext, FileSplit

FilePos function

Function
Declaration

Result type
Remarks

Restrictions

See also

Returns the current file position of a file.
FilePos(var F)
Longint

F is a file variable. If the current file position is at the beginning of the file,
FilePos(F) returns 0. If the current file position is at the end of the file—that
is, if Eof(F) is True—FilePos(F) is equal to FileSize(F).

With {$l-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Cannot be used on a text file. File must be open.
FileSize, Seek
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FileSearch function

FileSearch function WinDos

324

Function
Declaration
Result type
Remarks

See ailso

Example

Searches for a file in a list of directories.
FileSearch(Dest, Name, List: PChar): PChar
PChar

Searches for the file given by Name in the list of directories given by List.
The directories in List must be separated by semicolons, just like the
directories specified in a PATH command in DOS. The search always
starts with the current directory of the current drive. If the file is found,
FileSearch stores a concatenation of the directory path and the file name in
Dest. Otherwise FileSearch stores an empty string in Dest. The returned
value is Dest. Dest and Name are not allowed to refer to the same location.

The maximum length of the result is defined by the fsPathName constant
which is 79.

To search the PATH used by DOS to locate executable files, call
GetEnvVar('PATH’) and pass the result to FileSearch as the List parameter.

The result of FileSearch can be passed to FileExpand to convert it into a
fully qualified file name, that is, an uppercase file name that includes both
a drive letter and a root-relative directory path. In addition, you can use
FileSplit to split the file name into a drive/directory string, a file-name
string, and an extension string.

FileExpand, FileSplit

uses WinCrt, WinDos;
var
S: array|[0..fsPathName] of Char;
begin
FileSearch(S, 'TPW.EXE’, GetEnvVar ('PATH’));
if S{0] = #0 then
WriteLn(’ TPW.EXE not found’)
else
WriteLn(’Found as /, FileExpand(S, S)):
end.
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FileSize function

FileSize function

Function Returns the current size of a file.

Declaration FileSize(var F)

Resulttype Longint

Remarks Fis a file variable. FileSize(F) returns the number of components in F. If
the file is empty, FileSize(F) returns 0.

With {$l-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Restrictions  Cannot be used on a text file. File must be open.
Seealso FilePos

Example yar

F: file of Byte;

begin
{ Get file name from command line }
Assign(F, ParamStr(l));
Reset (F);
Writeln(’File size in bytes: ’, FileSize(F));
Close(F);

end.

FileSplit function WinDos

Function  Splits a file name into its three components.
Declaration  FileSplit (Path, Dir, Name, Ext: PChar): Word

Remarks  Splits the file name specified by Path into its three components. Dir is set
to the drive and directory path with any leading and trailing backslashes,
Name is set to the file name, and Ext is set to the extension with a
preceding period. If a component string parameter is nil, the
corresponding part of the path is not stored. If the path does not contain a
given component, the returned component string is empty. The maximum
lengths of the strings returned in Dir, Name, and Ext are defined by the
fsDirectory, fsFileName, and fsExtension constants.

The returned value is a combination of the fcDirectory, fcFileName, and
fcExtension bit masks, indicating which components were present in the
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path. If the name or extension contains any wildcard characters (* or ?),
the fcWildcards flag is set in the returned value.

The fsXXXX and fcXXXX constants are defined in WinDos as follows:

const
fsPathName = 79;
fsDirectory = 67;
fsFileName = 8;
fsExtension = 4;
const
fcExtension = $0001;
fcFileName = $0002;
fcDirectory = $0004;

fcWildcards = $0008;
See also  FileExpand, FindFirst, FindNext

Example  yses Strings, WinCrt, WinDos;

var
Path: array(0..fsPathName] of Char;
Dir: array([0..fsDirectory] of Char;
Name: array[0..fsFileName] of Char;
Ext: array[0..fsExtension] of Char;

begin
Write(’Filename (WORK.PAS): ');
ReadLn (Path);
FileSplit (Path, Dir, Name, Ext);
if Name[0] = #0 then StrCopy(Name, 'WORK');
if Ext[0] = #0 then StrCopy(Ext, ’'.PAS');
StrECopy (StrECopy (StrECopy (Path, Dir), Name), Ext);
WriteLn(’Resulting name is ’, Path);

end.

FillChar procedure

Function  Fills a specified number of contiguous bytes with a specified value.
Declaration  FillChar (var X; Count: Word; Value) '

Remarks X is a variable reference of any type. Count is an expression of type Word.
Value is any ordinal-type expression. FillChar writes Count contiguous
_ bytes of memory into Value, starting at the first byte occupied by X. No
range-checking is performed, so be careful.
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FillChar procedure

Whenever possible, use the SizeOf function to specify the count parameter.
When using FillChar on strings, remember to set the length byte after the
fill. '

Seedlso Move

Example yar
S: string(80];
begin
{ Set a string to all spaces }
FillChar(S, SizeOf(S), ' ');

S[0] := #80; ) { Set length byte }
end.
FindFirst procedure WinDos

Function  Searches the specified (or current) directory for the first entry matching
the specified file name and set of attributes.

Declaration FindFirst (Path: PChar; Attr: Word; var F: SearchRec)

Remarks  Path is the directory mask (for example, * . *). The Attr parameter specifies
the special files to include (in addition to all normal files). Here are the
file attributes as they are declared in the WinDos unit:

const
faReadOnly = $01;
faHidden = $02;
faSysFile = $04;
faVolumeID = $08;
faDirectory = $10;
faArchive = $20;

faAnyFile = $3F;

The result of the directory search is returned in the specified search
record. TSearchRec is declared in the WinDos unit:

type
TSearchRec = record
Fill: array(l..21] of Byte;
Attr: Byte;
Time: Longint;
Size: Longint;
Name: array(0..12] of Char;
end;

Errors are reported in DosError; possible error codes are 3 (“Directory Not
Found”) and 18 (“No More Files”).
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See also

Example

FileExpand, FindNext

uses WinDos;

var
DirInfo: TSearchRec;

begin
FindFirst (' *.PAS’, faArchive, DirInfo); { Same as DIR *.PAS }
while DosError = 0 do
- begin
Writeln(DirInfo.Name);
FindNext (DirInfo);
end;
end.

FindNext procedure WinDos

Function

Declaration

Remarks

See also

Example

Returns the next entry that matches the name and attributes specified in a
previous call to FindFirst.

FindNext (var F: TSearchRec)

S must be the same one Passed to FindFirst (TSearchRec is declared in
WinDos unit; see FindFirst). Errors are reported in DosError; the only
possible error code is 18, which indicates no more files.

FindFirst, FileExpand

See the example for FindFirst.

Flush procedure

Function
Declaration
Remarks

328

Flushes the buffer of a text file open for output.
Flush(var F: Text) 4
F is a text-file variable.

When a text file has been opened for output using Rewrite or Append, a call
to Flush will empty the file’s buffer. This guarantees that all characters
written to the file at that time have actually been written to the external
file. Flush has no effect on files opened for input.

With {$I-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.
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Frac function

Function Returns the fractional part of the argument.
Declaration  Frac(x: Real)
Resulttype Real

Remarks X is a real-type expression. The result is the fractional part of X, that is,
Frac(X) = X — Int(X).

See also Int

Example yar

R: Real;
begin
R := Frac(123.456); { 0.456 }
R := Frac(-123.456); { -0.456 }
end.

FreeMem procedure

Function Disposes a dynamic variable of a given size.
Declaration FreeMem(var P: Pointer; Size: Word)

Remarks P is a pointer variable of any pointer type that was previously assigned by
the GetMem procedure or was assigned a meaningful value by an assign-
ment statement. Size is an expression of type Word, specifying the size in
bytes of the dynamic variable to dispose; it must be exactly the number of
bytes previously allocated to that variable by GetMem. FreeMem destroys
the variable referenced by P and returns its memory region to the heap. If
P does not point to a memory region in the heap, a run-time error occurs.
After a call to FreeMem, the value of P becomes undefined, and it is an
error to subsequently reference PA.

Seealso  Dispose, GetMem, New
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GetArgCount function WinDos

Function Returns the number of parameters passed to the program on the
command line.

Declaration GetArgCount: Integer

GetArgStr function WinDos

Function Returns the command-line parameter specified by Index.
Declaration  GetArgStr(Dest: PChar; Index: Integer; MaxLen: Word): PChar;

Remarks If Index is less than zero or greater than GetArgCount, GetArgStr returns an
empty string. If Index is zero, GetArgStr returns the filename of the current
module. Dest is the returned value. The maximum length of the returned
string is specified by the MaxLen parameter.

Seealso  GetArgCount

GetCBreak procedure WinDos

Function Returns the state of Ctrl+Break checking in DOS.
Declaration  GetCBreak (var Break: Boolean)

Remarks  GetCBreak returns the state of Cirl+Break checking in DOS. When off (False),
DOS only checks for Ctrl+Break during I/O to console, printer, or communi-
cation devices. When on (True), checks are made at every system call.

See also  SetCBreak

GetCurDir function WinDos

Function Returns the current directory of a specified drive.
Declaration  GetCurDir (Dir: PChar; Drive: Byte): PChar
Result type PChar

Remarks The string returned in Dir always starts with a drive letter, a colon, and a
backslash. Drive = 0 indicates the current drive, 1 indicates drive A, 2
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See also

GetDate procedure WinDos &

GetCurDir function

indicates drive B, and so on. The returned value is Dir. Errors are reported
in DosError.

The maximum length of the resulting string is defined by the fsDirectory
constant.

SetCurDir, CreateDir, RemoveDir. GetDir returns the current directory of a
specified drive as a Pascal-style string.

Function
Declaration
Remarks

See also

Returns the current date set in the operating system.
GetDate (var Year, Month, Day, DayofWeek: Word)

Ranges of the values returned are Year 1980..2099, Month 1.12, Day 1..31,
and DayOfWeek 0..6 (where 0 corresponds to Sunday).

GetTime, SetDate, SetTime

GetDir procedure

Function

Declaration
Remarks

See also

Returns the current directory of a specified drive.
GetDir(D: Byte; var S: String)

D is an integer-type expression, and S is a string-type variable. The
current directory of the drive specified by D is returned in 5. D = 0 indi-
cates the current drive, 1 indicates drive A, 2 indicates drive B, and so on.

GetDir performs no error-checking per se. If the drive specified by D is
invalid, S returns “\’, as if it were the root directory of the invalid drive.

ChDir, DiskFree, DiskSize, MkDir, RmDir. GetCurDir performs the same
functiona as GetDir, but it takes a null-terminated string as an argument
instead of a Pascal-style string.
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GetEnvVar function | WinDos

Function Returns a pointer to the value of a specified environment variable.
Declaration  GetEnvVar (VarName: PChar)
Result type PChar

Remarks GetEnvVar returns a pointer to the value of a specified variable, for
example, a pointer to the first character after the equals sign (=) in the
environment entry given by VarName. The variable name can be in either
uppercase or lowercase, but it must not include the equal sign (=)
character. If the specified environment variable does not exist, GetEnvVar
returns nil.

Example  uses winCrt, Windos;
begin
WriteLn(’The current PATH is ', GetEnvVar (’PATH’));
end.

GetFAttr procedure | WinDos

Function Returns the attributes of a file.
Declaration GetFAttr(var F; var Attr: Word);

Remarks F must be a file variable (typed, untyped, or text file) that has been
" assigned but not opened. The attributes are examined by anding them
with the file attribute masks defined as constants in the WinDos unit:

const
faReadOnly = $01;
faHidden = $02;
faSysFile = $04;
favolumeID = $08;
faDirectory = $10;
faArchive = $20;
faAnyFile = $3F;

Errors are reported in DosError; possible error codes are

m 3 (Invalid Path)
m 5 (File Access Denied)

Restrictions  F cannot be open.

See also  GetFTime, SetFAttr, SetFTime
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Example

GetFAtr procedure

uses WinDos;
var

F: file;
Attr: Word;

begin

{ Get file name from command line }
Assign(F, ParamStr(l));
GetFAttr(F, Attr);
Writeln (ParamStr(1));
if DosError <> 0 then
Writeln(’DOS error code = ', DosError)
else
begin
Write(’Attribute = ’, Attr);
{ Determine file attribute type using flags in WinDos unit }
if Attr and fReadOnly <> 0 then
Writeln(’Read only file’);
if Attr and fHidden <> 0 then
Writeln(’Hidden file’);
if Attr and fSysFile <> 0 then
Writeln(’System file’);
if Attr and fVolumeID <> 0 then
Writeln(’Volume ID’);
if Attr and fDirectory <> 0 then
Writeln(’Directory name’);
if Attr and fArchive <> 0 then
Writeln(’Archive (normal file)’);
end; { else }

end.
GetFTime procedure WinDos

Function Returns the date and time a file was last written.

Declaration  GetFTime (var F; var Time: Longint)

Remarks F must be a file variable (typed, untyped, or text file) that has been
assigned and opened. The time returned in the Time parameter may be
unpacked through a call to UnpackTime. Exrors are reported in DosError;
the only possible error code is 6 (Invalid File Handle).

Restrictions  F must be open.
Seealso  PackTime, SetFAttr, SetFTime, UnpackTime
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GetIntVec procedure - WinDos
Function Returns the address stored in a specified interrupt vector.
Declaration  GetIntVec(IntNo: Byte; var Vector: Pointer)
Remarks  [ntNo specifies the interrupt vector number (0..255), and the address is
returned in Vector.
See also  SetIntVec

GetMem procedure

Function

Creates a new dynamic variable of the specified size, and puts the address
of the block in a pointer variable.

Declaration  GetMem(var P: Pointer; Size: Word)
Remarks P is a pointer variable of any pointer type. Size is an expression of type
Word specifying the size in bytes of the dynamic variable to allocate. The
newly created variable can be referenced as P/
If there isn’t enough free space in the heap to allocate the new variable, a
run-time error occurs. (It is possible to avoid a run-time error; see “The
HeapError variable” in Chapter 16.)
Restrictions  The largest block that can be allocated on the heap at one time is 65,521
bytes (64K-$F).
Seealso  Dispose, FreeMem, New
GetTime procedure WinDos
Function  Returns the current time set in the operating system.
Declaration  GetTime (var Hour, Minute, Second, Secl00: Word)
Remarks Ranges of the values returned are Hour 0..23, Minute 0..59, Second 0..59,
and Sec100 (hundredths of seconds) 0..99.
See also  GetDate, SetDate, SetTime, UnpackTime
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GetVerify procedure

GetVerify procedure WinDos

Function

Declaration
Remarks

See also

Returns the state of the verify flag in DOS.
GetVerify (var Verify: Boolean)

GetVerify returns the state of the verify flag in DOS. When off (False), disk
writes are not verified. When on (True), all disk writes are verified to
ensure proper writing.

SetVerify

GotoXY procedure WinCrt

Function

Declaration
Remarks

Moves the cursor to the given coordinates within the virtual screen.
GotoXY (X, Y: Integer)

The upper left corner corresponds to (1,1). The Cursor variable is set to (X
-1, Y -1), since it stores the cursor position relative to (0, 0) instead of
relative to (1, 1).

Halt procedure

Function
Declaration
Remarks

See also

Stops program execution and returns to the operating system.
Halt [ ( ExitCode: Word ) ]

ExitCode is an optional expression of type Word that specifies the exit code
of the program. Halt without a parameter corresponds to Hal#(0).

Note that Halt will initiate execution of any unit Exit procedures (see
Chapter 18).

Exit, RunError
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Hi function
Function Returns the high-order byte of the argument.
Declaration  Hi (x)
Result type Byte
Remarks X is an expression of type Integer or Word. Hi returns the high-order byte
’ of X as an unsigned value.
Seealso Lo, Swap
Example  var w: word;
begin
W o= Hi($1234); { $12 }
end.

Inc procedure

Function
Declaration
Remarks

See aiso

Example

336

Increments a variable.
Inc(var X [ ; N: Longint ] )

X is an ordinal-type variable or a variable of type PChar if the extended
syntax is enabled, and N is an integer-type expression. X is incremented
by 1, or by N if N is specified; that is, Inc(X) corresponds to X ;= X + 1, and
Inc(X, N) corresponds to X := X + N.

Inc generates optimized code and is especially useful for use in tight
loops.

Dec, Pred, Succ

var
IntVar: Integer;
LongintVar: Longint;

begin
Inc(IntVar); { IntVar := IntVar + 1 }
Inc(LongintVar, 5); { LongintVar := LongintVar + 5 }
end.
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InitWinCrt procedure

INitWIinCrt procedure WinCirt

Function
Declaration

Remarks

Creates the CRT window if it hasn’t already been created.
InitWinCrt

A Read, ReadLn, Write, or WriteLn with a file that has been assigned to the

CRT automatically calls InitWinCrt to ensure that the CRT window exists.
InitWinCrt uses the WindowOrg, WindowSize, ScreenSize, and WindowTitle

variables to determine the characteristics of the CRT window.

Insert procedure

Function Inserts a substring into a string.
Declaration Insert(Source: String; var $: String; Index: Integer)
Remarks  Source is a string-type expression. S is a string-type variable of any length.
Index is an integer-type expression. Insert inserts Source into S at the
Indexth position. If the resulting string is longer than 255 characters, it is
truncated after the 255th character.
Seealso  Concat, Copy, Delete, Length, Pos
Example yar
S: String;
begin
S := 'Honest Lincoln’;
Insert ('Abe ’, S, 8); { "Honest Abe Lincoln’ }
end.
Int function
Function Returns the integer part of the argument.
Declaration  int(X: Real)
Result type Real
Remarks X is a real-type expression. The result is the integer part of X, that is, X
rounded toward zero.
See also  Frac, Round, Trunc
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Example var r: Real;

begin
R := Int(123.456); { 123.0 }
R := Int(-123.456); { -123.0 }
end.
Intr procedure WinDos

Function Executes a specified software interrupt.
Declaration  Intr(IntNo: Byte; var Regs: TRegisters)

Remarks IntNo is the software interrupt number (0..255). TRegisters is a record
defined in DOS:

type
TRegisters = record
case Integer of )
© 0: (AX, BX, CX, DX, BP, SI, DI, DS, ES, Flags: Word);
~1: (AL, AH, BL, BH, CL, CH, DL, DH: Byte);
end; ,

Before executing the specified software interrupt, Intr loads the 8086
CPU%s AX, BX, CX, DX, BP, SI, DI, DS, and ES registers from the Regs
record. When the interrupt completes, the contents of the AX, BX, CX, DX,
BP, SI, DI, DS, ES, and Flags registers are stored back into the Regs record.

To avoid general protection faults when running in Windows standard
mode or Windows 386 enhanced mode, always make sure to initialize the
DS and ES fields of the TRegisters record with valid selector values, or set
the fields to zero.

Restrictions  Software interrupts that depend on specific values in SP or SS on entry, or
modify SP and SS on exit, cannot be executed using this procedure.

See also MsDos
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|IOResult function

Function Returns an integer value that is the status of the last I/O operation

performed.
Declaration  10Result
Result type  Word

Remarks I/O-checking must be off—{$l-}—in order to trap I/O errors using
IOResult. If an 1/0O error occurs and I/O-checking is off, all subsequent
I/0 operations are ignored until a call is made to IOResult. A call to
IOResult clears its internal error flag.
The codes returned are summarized in Appendix A. A value of 0 reflects a
successful I/O operation.

Example var F: file of Byte;

begin
{ Get file name command line }
Assign(F, ParamStr(l));

{$1-}
Reset (F);
{$1+}
if IOResult = 0 then
Writeln(’File size in bytes: ', FileSize(F))
else
Writeln(’File not found’);
end.

KeyPressed function - WinCrt

Function
Declaration
Result type
Remarks

Determines if a key has been pressed on the keyboard.
KeyPressed: Boolean
Boolean

Returns True if a key has been pressed on the keyboard and returns False
it no key has been pressed. The key can be read using the ReadKey
function.
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Length function

Function Returns the dynamic length of a string.
Declaration  Length(s: String)
Resulttype Integer
Remarks S is a string-type expression. The result is the length of S.
Seealso  Concat, Copy, Delete, Insert, Pos
Example var
F: Text;
S: String;
begin
Assign(F, ’GARY.PAS');
Reset (F);
Readln(F, S);
Writeln(""', s, ‘"*);
Writeln(’length = ', Length(S));
end.
Ln function
Function Returns the natural logarithm of the argument.
Declaration  Ln(x: Real)
Result fype Real
Remarks X is a real-type expression. The result is the natural logarithm of X.
Seealso Exp ‘
Lo function
Function Returns the low-order byte of the argument.
Declaration  1o(x)
Resulttype Byte
Remarks X is an expression of type Integer or Word. Lo returns the low-order byte
of X as an unsigned value.
Seealso  Hi, Swap
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Lo function

Example  var w: word;
begin
W o:= Lo($1234); { $34 )
end.

MaxAvail function

Function Returns the size of the largest contiguous free block in the heap.
Declaration  MaxAvail
Resulttype Longint

Remarks MaxAvail compares the sizes of the largest free blocks within the heap
managers sub-allocation space and the Windows global heap, and returns
the larger of the two values, which corresponds to the largest dynamic
variable that can be allocated at that time using New or GetMem. The size
of the largest free block in the Windows global heap is calculated using
the Windows GlobalCompact function.

See also  MemAvail

Example  type
PBuffer = "TBuffer;
TBuffer = array[0..16383] of Char;
var
Buffer: PBuffer;
begin

if MaxAvail < SizeOf (TBuffer) then OutOfMemory else
begin
New (Buffer) ;

end;

end.
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MemAvail function

MemAvail function

Function
Declaration

Result type
Remarks

See also

Example

Returns the amount of free memory in the heap.
MemAvail
Longint

MemAvail calculates the amount of free memory available by calling the
Windows GetFreeSpace function and adding to that the size of each free
block in the heap managers sub-allocation space.

MaxAvail

begin
Writeln(MemAvail, ’ bytes available’);
Writeln(’Largest free block is ’, MaxAvail, ' bytes’);

end.

MKDir procedure

Function
Declaration
Remarks

See also

Example

342

Creates a subdirectory.
MkDir(S: String)

S is a string-type expression. A new subdirectory with the path specified
by S is created. The last item in the path cannot be an existing file name.

With {$l-}, IOResult returns a 0 if the operatlon was successful; otherwise,
it returns a nonzero error code.

ChDir, GetDir, RmDir. CreateDir performs the same function as MkDir, but
it takes a null-terminated string rather than a Pascal-style string.

begin
{$1-}
{ Get directory name from command line }
MkDir (ParamStr (1)) :
if IOResult <> 0 then
Writeln(’Cannot create directory’)
else
Writeln(’New directory created’);
end.
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Move procedure

Move procedure

Function Copies a specified number of contiguous bytes from a source range to a
destination range.

Declaration Move (var Source, Dest; Count: Word)

Remarks  Source and Dest are variable references of any type. Count is an expression
of type Word. Move copies a block of Count bytes from the first byte
occupied by Source to the first byte occupied by Dest. No checking is
performed, so be careful with this procedure.

I_Jl> When Source and Dest are in the same segment, that is, when the segment
parts of their addresses are equal, Move automatically detects and
compensates for any overlap. Intrasegment overlaps never occur on
statically and dynamically allocated variables (unless they are deliberately
forced), and they are therefore not detected.

Whenever possible, use the SizeOf function to determine the Count.
See also  FillChar

Example yar
A: array(l..4] of Char;

B: Longint;
begin
Move (A, B, SizeOf (B)); { SizeOf = safety! }
end.
MsDos procedure WinDos

Function Executes a DOS function call.
Declaration  MsDos (var Regs: TRegisters)

Remarks The effect of a call to MsDos is the same as a call to Intr with an IntNo of
$21. TRegisters is a record declared in the WinDos unit:

type
TRegisters = record
case Integer of
0: (AX, BX, CX, DX, BP, SI, DI, DS, ES, Flags: Word);
1: (AL, AH, BL, BH, CL, CH, DL, DH: Byte);
end; (
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Restrictions  Software interrupts that depend on ‘specific calls in SP or SS on entry or
modify SP and SS on exit cannot be executed using this procedure.

See dlso [ntr

New _procedure

Function Creates a new dynamic variable and sets a pointer variable to point to it.
Declaration  New(var P: Pointer [ , Init: Constructor ] )

Remarks P is a pointer variable of any pointer type. The size of the allocated
memory block corresponds to the size of the type that P points to. The
newly created variable can be referenced as PA. If there isn’t enough free
space in the heap to allocate the new variable, a run-time error occurs. (It
is possible to avoid a run-time error in this case; see “The HeapError
variable” in Chapter 16.)

New has been extended to allow a constructor call as a second parameter
for allocating a dynamic object type variable. P is a pointer variable,
pointing to an object type, and Construct is a call to the constructor of that
object type.

An additional extension allows New to be used as a function, which
allocates and returns a dynamic variable of a specified type. If the call is of
the form New(P), P can be any pointer type. If the call is of the form
New(P, Init), P must point to an object type, and Init must be a call to the
constructor of that object type. In both cases, the type of the function
result is P.

See also  Dispose, FreeMem, GetMem

Odd function

Function Tests if the argument is an odd number.
Declaration 0dd(X: Longint)
Resulttype Boolean

Remarks X is a Longint-type expression. The result is True if X is an odd number,
and False if X is an even number.
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Ofs function

Function
Declaration
Result type
Remarks

See also

Returns the offset of a specified object.
0fs (X)
Word

X is any variable, or a procedure or function identifier. The result of type
Word is the offset part of the address of X.

Addr, Seg

Ord function

Function Returns the ordinal number of an ordinal-type value.
Declaration  0rd(x)
Resulttype Longint
Remarks X is an ordinal-type expression. The result is of type Longint and its value
is the ordinality of X.
Seealso Chr
Packlime procedure WinDos
Function Converts a TDateTime record into a 4-byte, packed date-and-time Longint
used by SetFTime.
Declaration  packTime (var DT: TDateTime; var Time: Longint)
Remarks TDateTime is a record declared in the WinDos unit:
TDateTime = record
Year, Month, Day, Hour, Min, Sec: Word;
end;
The fields of the TDateTime record are not range-checked.
Seealso  GetFTime, GetTime, SetFTime, SetTime, UnpackTime
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ParamCount function

Function

Returns the number of parameters passed to the program on the
command line.

Declaration  ParamCount
Result type Word
Remarks Blanks and tabs serve as separators.
Seealso  ParamStr
Example pegin
if ParamCount < 1 then
Writeln(’No parameters on command line’)
else
Writeln(ParamCount, ’ parameter(s)’);
end.
ParamSir function
Function Returns a specified command-line parameter.
Declaration  ParamStr (Index)
Result type String
Remarks Index is an expression of type Word. ParamStr returns the Indexth
parameter from the command line, or an empty string if Index is zero or
greater than ParamCount. With DOS 3.0 or later, ParamStr(0) returns the
path and file name of the executing program (for example, C:\TP\
MYPROG.EXE).
Seealso  ParamCount
Example  var 1: ¥ord;
begin

346

for I := 1 to ParamCount do
Writeln(ParamStr(I));
end.
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Pi function

Pi function
Function Returns the value of Pi (3.1415926535897932385).
Declaration  pi
Result type Real
Remarks Precision varies, depending on whether the compiler is in 80x87 or

software-only mode.

Pos function

Function
Declaration
Result type

Remarks

See also

Example

Searches for a substring in a string.
Pos (Substr, S: String)
Byte

Substr and S are string-type expressions. Pos searches for Substr within S,
and returns an integer value that is the index of the first character of
Substr within S. If Substr is not found, Pos returns zero.

Concat, Copy, Delete, Insert, Length

var S: String;
begin
S = 123.5";
{ Convert spaces to zeroes }
while Pos(’ ', S) > 0 do
S[Pos(" ', S)] :="'0";
end.

Pred function

Function
Declaration
Result type

Remarks

Chapter 24, The run-time library

Returns the predecessor of the argument.
Pred (X)
Same type as parameter.

X is an ordinal-type expression. The result, of the same type as X, is the
predecessor of X.
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See also Dec, Inc, Succ
Ptr function
Function Converts a segment base and an offset address to a pointer-type value.
Declaration ptr(Seg, Ofs: Word)
Result type Pointer
Remarks Seg and Ofs are expressions of type Word. The result is a pointer that
points to the address given by Seg and Ofs. Like nil, the result of Ptr is
assignment-compatible with all pointer types.
The function result may be dereferenced and typecast:
if Byte (Ptr($40, $49)%) = 7 then
Writeln(’Video mode = mono’);
Seealso  Addr, Ofs, Seg
Example var p: “Byte;
begin
P := Ptr($40, $49);
Writeln(’Current video mode is ', P");
end.

Random function

Function
Declaration
Result type

Remarks

See also

348

Returns a random number.
Random [ ( Range: Word) ] }
Real or Word, depending on the parameter

If Range is not specified, the result is a Real random number within the
range 0 <= X < 1. If Range is specified, it must be an expression of type
Integer, and the result is a Word random number within the range 0 <= X
< Range. If Range equals 0, a value of 0 will be returned.

The Random number generafor should be initialized by making a call to
Randomize, or by assigning a value to RandSeed.

Randomize
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Randomize procedure

Function
Declaration
Remarks

>

See also

Initializes the built-in random generator with a random value.
Randomize
The random value is obtained from the system clock.

The random-number generator’s seed is stored in a predeclared Longint
variable called RandSeed. By assigning a specific value to RandSeed, a
specific sequence of random numbers can be generated over and over.
This is particularly useful in applications that use data encryption.

Random

ReadBuf function WinCirt

Function
Declaration
Result type

Remarks

See also

Reads a line from the CRT window.
ReadBuf (Buffer: PChar; Count: Word)
Word

Buffer points to a line buffer that has room for up to Count characters. Up
to Count — 2 characters can be entered, and an end-of-line marker (a #13
followed by a #10) is automatically appended to the line when the user
presses Enter. If CheckEOF is True, the user can also terminate the input
line by pressing Ctr+Z and the line will have an end-of-file marker (#26)
appended to it. The return value is the number of characters read,
including the end-of-file marker.

ReadChar

Read procedure (text files)

Function
Declaration
Remarks

Reads one or more values from a text file into one or more variables.
Read( [ var F: Text; ] V1 [, V2,...,VN 1)

F, if specified, is a text-file variable. If F is omitted, the standard file
variable Input is assumed. Each V is a variable of type Char, Integer, Real,
or String.
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With a type Char variable, Read reads one character from the file and
assigns that character to the variable. If Eof(F) was True before Read was
executed, the value Chr(26) (a Ctrl+Z character) is assigned to the variable.
If Eoln(F) was True, the value Chr(13) (a carriage-return character) is
assigned to the variable. The next Read will start with the next character in
the file.

With a type integer variable, Read expects a sequence of characters that
form a signed number, according to the syntax shown in the section
“Numbers” in Chapter 1. Any blanks, tabs, or end-of-line markers
preceding the numeric string are skipped. Reading ceases at the first
blank, tab, or end-of-line marker following the numeric string or if Eof(F)
becomes True. If the numeric string does not conform to the expected
format, an I/O error occurs; otherwise, the value is assigned to the
variable. If Eof(F) was True before Read was executed or if Eof(F) becomes
True while skipping initial blanks, tabs, and end-of-line markers, the
value 0 is assigned to the variable. The next Read will start with the blank,
tab, or end-of-line marker that terminated the numeric string.

With a type real variable, Read expects a sequence of characters that form
a signed whole number, according to the syntax shown in the section
“Numbers” in Chapter 1 (except that hexadecimal notation is not
allowed). Any blanks, tabs, or end-of-line markers preceding the numeric
string are skipped. Reading ceases at the first blank, tab, or end-of-line
marker following the numeric string or if Eof(F) becomes True. If the
numeric string does not conform to the expected format, an I/O error
occurs; otherwise, the value is assigned to the variable. If Eof(F) was True
before Read was executed, or if Eof(F) becomes True while skipping initial
blanks, tabs, and end-of-line markers, the value 0 is assigned to the
variable. The next Read will start with the blank, tab, or end-of-line marker
that terminated the numeric string.

With a type string variable, Read reads all characters up to, but not
including, the next end-of-line marker or until Eof(F) becomes True. The
resulting character string is assigned to the variable. If the resulting string
is longer than the maximum length of the string variable, it is truncated.
The next Read will start with the end-of-line marker that terminated the
string.

When the extended syntax is enabled, Read can also be used to read null-
terminated strings into zero-based character arrays. With a character array
of the form array[0..N] of Char, Read reads up to N characters, or until
Eoln(F) or Eof(F) become True, and then appends a NULL (#0) terminator
to the string.
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See also

Read procedure (text files)

With {$l-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Read with a type string variable does not skip to the next line after
reading. For this reason, you cannot use successive Read calls to read a
sequence of strings, since you will never get past the first line; after the
first Read, each subsequent Read will see the end-of-line marker and return
a zero-length string. Instead, use multiple ReadIn calls to read successive
string values.

Readin, ReadKey, Write, Writeln

Read procedure (typed files)

Function

Declaration
Remarks

Restrictions

See also

Reads a file component into a variable.
Read(F, V1 [, V2,...,VN ] )

F is a file variable of any type except text, and each V is a variable of the
same type as the component type of F. For each variable read, the current
file position is advanced to the next component. It’s an error to attempt to
read from a file when the current file position is at the end of the file, that
is, when Eof(F) is True.

With {$1-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

File must be open.
Write

ReadKey function WinCirt

Function
Declaration
Result type

Remarks

Reads a character from the keyboard.
ReadKey
Char

The character is not echoed to the screen. The ReadKey function only
supports standard ASCII key codes. It does not support extended key
codes, such as function and cursor key codes.
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ReadIn procedure

Function Executes the Read procedure then skips to the next line of the file.
Declaration  Readln( [ var F: Text; ] V1 [, V2,...,VN ] )

Remarks Readln is an extension to Read, as it is defined on text files. After executing
the Read, ReadIn skips to the beginning of the next line of the file.

ReadIn(F) with no parameters causes the current file position to advance to
the beginning of the next line (if there is one; otherwise, it goes to the end
of the file). Readin with no parameter list altogether corresponds to
ReadIn(Input).

With {$I-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Restrictions  Works only on text files, including standard input. File must be open for
input.

See also Read

RemoveDir procedure WinDos

Function Removes an empty subdirectory.
Declaration Remove (Dir: PChar)

Remarks The subdirectory with the path specified by Dir is removed. Errors, such
as a non-existing or non-empty subdirectory, are reported in the DosError
variable. ‘

Seealso  GetCurDir, CreateDir, SetCurDir. RmDir removes an empty subdirectory
also, but it takes a Pascal-style string as the argument rather than a null-
terminated string.

Rename procedure

Function Renames an external file.
Declaration Rename (var F; Newname)

Remarks F is a file variable of any file type. Newname is a string-type expression or
an expression of type PChar if the extended syntax is enabled. The
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Restrictions

See adlso

Rename procedure

external file associated with F is renamed to Newname. Further operations
on F will operate on the external file with the new name.

With {$l-}, IOResult returns 0 if the operation was successful; otherwise, it
returns a nonzero error code.

Rename must never be used on an open file.

Erase

Reset procedure

Function

Declaration

Remarks

See also

Example

Opens an existing file.
Reset (var F [: file; RecSize: Word ] )

F is a file variable of any file type, which must have been associated with
an external file using Assign. RecSize is an optional expression of type
Word, which can only be specified if F is an untyped file.

Reset opens the existing external file with the name assigned to F. It’s an

error if no existing external file of the given name exists. If F was already
open, it is first closed and then re-opened. The current file position is set
to the beginning of the file.

If F was assigned an empty name, such as Assign(F, ”’), then after the call
to Reset, F will refer to the standard input file (standard handle number 0).

If F is a text file, F becomes read-only. After a call to Reset, Eof(F) is True if
the file is empty; otherwise, Eof(F) is False.

If F is an untyped file, RecSize specifies the record size to be used in data
transfers. If RecSize is omitted, a default record size of 128 bytes is
assumed.

With {$l-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Append, Assign, Close, Rewrite, Truncate

function FileExists(FileName: String): Boolean;
{ Boolean function that returns True if the file exists; otherwise, it returns
False. Closes the file if it exists. }
var
F: file;
begin
{$1-}
Assign(F, FileName);
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Reset (F);
Close(F);
{$I+}
FileExists := (IOResult = 0) and (FileName <> '’);
end; { FileExists }
begin
if FileExists(ParamStr(l)) then { Get file name from command line }
Writeln(’File exists’)
else
Writeln(’File not found’);
end.

Rewrite procedure

Function Creates and opens a new file.
Declaration Rewrite(var F [: file; RecSize: Word ] )

Remarks F is a file variable of any file type, which must have been associated with
an external file using Assign. RecSize is an optional expression of type
Word, which can only be specified if F is an untyped file.

Rewrite creates a new external file with the name assigned to F. If an
external file with the same name already exists, it is deleted and a new
empty file is created in its place. If F was already open, it is first closed
and then re-created. The current file position is set to the beginning of the
empty file.

If F was assigned an empty name, such as Assign(F, ”’), then after the call
to Rewrite, F will refer to the standard output file (standard handle
number 1).

If F is a text file, F becomes write-only. After a call to Rewrite, Eof(F) is
always True.

If F is an untyped file, RecSize specifies the record size to be used in data
transfers, If RecSize is omitted, a default record size of 128 bytes is
assumed.

With {$I-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Seealso  Append, Assign, Reset, Truncate

Example var r: Text;
begin
Assign(F, 'NEWFILE.$$S’);
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Rewrite (F);
Writeln(F, ’'Just created file with this text in it...”);
Close (F);

end.

RMDir procedure

Function

Declaration
Remarks

See dlso

Example

Removes an empty subdirectory.
RmDir (S: String)

S is a string-type expression. The subdirectory with the path specified by
S is removed. If the path does not exist, is non-empty, or is the currently
logged directory, an I/O error will occur.

With {$I-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

MkDir, ChDir, GetDir. RemoveDir performs the same function as RmDir,
but it takes a null-terminated string as an arugment rather than a Pascal-
style string.

begin
{$1-}
{ Get directory name from command line }
RmDir (ParamStr(1));
if IOResult <> 0 then
Writeln('Cannot remove directory’)
else
Writeln(’directory removed’);
end.

Round function

Function
Declaration

Result type
Remarks

Rounds a real-type value to an integer-type value.
Round (X: Real)
Longint

X is a real-type expression. Round returns a Longint value that is the value
of X rounded to the nearest whole number. If X is exactly halfway
between two whole numbers, the result is the number with the greatest
absolute magnitude. A run-time error occurs if the rounded value of X is
not within the Longint range.
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See also

Int, Trunc

RunError procedure

Function
Declaration
Remarks

Stops program execution and generates a run-time error.
RunError [ ( ErrorCode: Byte ) ]

The RunError procedure corresponds to the Halt procedure except that in
addition to stopping the program, it generates a run-time error at the
current statement. ErrorCode is the run-time error number (0 if omitted). If
the current module is compiled with Debug Information checked (turned
on), and you're running the program from the IDE, Turbo Pascal auto-
matically takes you to the RunError call, just as if an ordinary run-time
error had occurred.

See also  Exit, Halt
Example  ($1rpEF Debug}
if P = nil then
RunError (204) ;
{SENDIF)
ScrollTo procedure WinCrt
Function  Scrolls the CRT window to show the virtual screen location given by (X,
Y) in the upper left corner.
Declaration  scrollTo(X, Y: Integer)
Remarks The location described with coordinates (0,0) corresponds to the upper left

corner of the virtual screen.

Seek procedure

Function

Declaration
Remarks

356

Moves the current position of a file to a specified component.
Seek (var F; N: Longint) ‘

F is any file variable type éxcept text, and N is an expression of type
Longint. The current file position of F is moved to component number N.
The number of the first component of a file is 0. In order to expand a file, it
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Seek procedure

is possible to seek one component beyond the last component; that is, the
statement Seek(F, FileSize(F)) moves the current file position to the end of
the file.

With {$l-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Restrictions  Cannot be used on text files. File must be open.

See also  FilePos

SeekEof function

Function Returns the end-of-file status of a file.
Declaration  SeekEof [ (var F: Text) ]
Resulttype Boolean

Remarks  SeekEof corresponds to Eof except that it skips all blanks, tabs, and end-of-
line markers before returning the end-of-file status. This is useful when
reading numeric values from a text file.

With {$I-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Restrictions  Can only be used on text files. File must be open.

See also  Eof, SeekEoln

SeekEoln function

Function Returns the end-of-line status of a file.

Declaration  seekEoln [ (var F: Text) ]

Result type Boolean

Remarks  SeekEoln corresponds to Eoln except that it skips all blanks and tabs before
returning the end-of-line status. This is useful when reading numeric
values from a text file.

With {$l-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

Restrictions  Can only be used on text files. File must be open.

Seealso  Eoln, SeekEof
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Seg function

Function
Declaration
Result type

Remarks

See also

SetCBreak procedure

Returns the segment of a specified object.
Seg (X)
Word

X is any variable, or a procedure or function identifier. The result, of type
Word, is the segment part of the address of X.

Addr, Ofs

WinDos

Function
Declaration
Remarks

See also

SetCurDir procedure

Sets the state of Ctrl+Break checking in DOS.
SetCBreak (Break: Boolean)

SetCBreak sets the state of Cirl+Break checking in DOS. When off (False),
DOS only checks for Ctrl+Break during I/O to console, printer, or communi-
cation devices. When on (True), checks are made at every system call.

GetCBreak

WinDos

Function
Declaration
Remarks

See dlso

368

Changes the current directory to the path specified by Dir.
SetCurDir (Dir: PChar)

If Dir specified a drive letter, the current drive is also changed. Errors are
reported in DosError.

GetCurDir, CreateDir, RemoveDir. ChDir performs the same function as
SetCurDir, but it takes a Pascal-style string as the argument rather than a
null-terminated string.
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SetDate procedure WinDos

Function  Sets the current date in the operating system.
Declaration  setDate (Year, Month, Day: Word)

Remarks Valid parameter ranges are Year 1980..2099, Month 1.12, and Day 1..31. If
the date is invalid, the request is ignored.

See also  GetDate, GetTime, SetTime

SetFAtr procedure WinDos

Function Sets the attributes of a file.
Declaration  setFAttr(var F; Attr: Word)

Remarks F must be a file variable (typed, untyped, or text file) that has been
assigned but not opened. The attribute value is formed by adding the
appropriate attribute masks defined as constants in the WinDos unit.

const
faReadOnly = $01;
faHidden = $02;

faSysFile = $04;
faVolumeID = $08;
faDirectory = $10;
faArchive = $20;

Errors are reported in DosError; possible error codes are 3 (Invalid Path)
and 5 (File Access Denied).

Restrictions  F cannot be open.
See also  GetFAttr, GetFTime, SetFTime

Example  yses winbos;
var
F: file;
begin
Assign(F, ’C:\AUTOEXEC.BAT');
SetFAttr(F, faHidden); ’ { Uh-oh }
Readln; '
SetFAttr(F, faArchive); { Whew! }
end.
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SetFTime procedure | WinDos

Function Sets the date and time a file was last written.

Declaration  SetFTime (var F; Time: Longint)

Remarks F must be a file variable (typed, untyped, or text file) that has been
assigned and opened. The Time parameter can be created through a call to
PackTime. Errors are reported in DosError; the only possible error code is 6

(Invalid File Handle).
Restrictions  F must be open.

See also  GetFTime, PackTime, SetFAttr, UnpdckTime

SetintVec procedure | WinDos

Function  Sets a specified interrupt vector to a specified address.
Declaration  SetIntVec(IntNo: Byte; Vector: Pointer)

Remarks  IntNo specifies the interrupt vector number (0..255), and Vector specifies
the address. Vector is often constructed with the @ operator to produce the
address of an interrupt procedure. Assuming Int1BSave is a variable of
type Pointer, and Int1BHandler is an interrupt procedure identifier, the
following statement sequence installs a new interrupt $1B handler and
later restores the original handler:

GetIntVec ($1B, IntlBSave);
SetIntVec($1B, @IntlBHandler);

SetIntVec ($1B, Intl1BSave);
See also GetIntVec

SetTextBuf procedure

Function  Assigns an I/O buffer to a text file.
Declaration  SetTextBuf (var F: Text; var Buf [ ; Size: Word ] )

Remarks Fis a text-file variable, Buf is any variable, and Size is an optional
expression of type Word.
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Each text-file variable has an internal 128-byte buffer that, by default, is
used to buffer Read and Write operations. This buffer is adequate for most
applications. However, heavily 1/O-bound programs, such as applications
that copy or convert text files, will benefit from a larger buffer, because it
reduces disk head movement and file system overhead.

SetTextBuf changes the text file F to use the buffer specified by Buf instead
of F’s internal buffer. Size specifies the size of the buffer in bytes. If Size is
omitted, SizeOf(Buf) is assumed; that is, by default, the entire memory

- region occupied by Buf is used as a buffer. The new buffer remains in
effect until F is next passed to Assign.

Restrictions  SetTextBuf should never be applied to an open file, although it can be
called immediately after Reset, Rewrite, and Append. Calling SetTextBuf on
an open file once I/O operations has taken place can cause loss of data
because of the change of buffer.

Turbo Pascal doesn’t ensure that the buffer exists for the entire duration of
1/0 operations on the file. In particular, a common error is to install a
local variable as a buffer, and then use the file outside the procedure that
declared the buffer.

Example yar
F: Text;
Ch: Char;
Buf: array(l..10240) of Char; { 10K buffer }
begin
{ Get file to read from command line }
Assign(F, ParamStr(l));
{ Bigger buffer for faster reads }
SetTextBuf (F, Buf);
Reset (F);
{ Dump text file onto screen }
while not Eof (f) do
begin
Read(F, Ch);
Write(Ch);
end;
end.
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SetTime procedure WinDos |

Function  Sets the current time in the operating system.
Declaration  setTime (Hour, Minute, Second, Secl00: Word)

Remarks Valid parameter ranges are Hour 0..23, Minute 0..59, Second 0..59, and
Sec100 (hundredths of seconds) 0..99. If the time is not valid, the request is
ignored.

See also  GetDate, GetTime, PackTime, SetDate, UnpackTime

SetVerify procedure WinDos

Function Sets the state of the verify flag in DOS.
Declaration  setverify(Verify: Boolean)

Remarks  SetVerify sets the state of the verify flag in DOS. When off (False), disk
writes are not verified. When on (True), all disk writes are verified to
ensure proper writing.

Seealso  GetVerify

Sin function

Function Returns the sine of the argument.
Declaration  sin(x: Real)
Result type Real

Remarks X is a real-type expression. The result is the sine of X. X is assumed to
represent an angle in radians.

See also ArcTan, Cos

Example yar

R: Real;
begin

R := Sin(Pi);
end.
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SizeOf function
Function Returns the number of bytes occupied by the argument.
Declaration  Sizeof (%)
Resulttype Word
Remarks X is either a variable reference or a type identifier. SizeOf returns the
number of bytes of memory occupied by X.
SizeOf should always be used when passing values to FillChar, Move,
GetMem, and so on:
FillChar(S, SizeOf(S), 0);
GetMem (P, SizeOf (RecordType)):
Example type
CustRec = record
Name: string[30];
Phone: string(l4];
end;
var
P: "“CustRec;
begin
GetMem (P, SizeOf (CustRec));
end.
SPtr function
Function Returns the current value of the SP register.
Declaration  sptr
Result type Word
Remarks The result, of type Word, is the offset of the stack pointer within the stack
segment.
Seealso SSeg
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Sqar function
Function  Returns the square of the argument.
Declaration  sqr(x)
Result type Same type as parameter.
Remarks X is an integer-type or real-type expression. The result, of the same type
as X, is the square of X, or X * X.
Sqrt function
Function Returns the square root of the argument.
Declaration  sqrt (X: Real)
Result type Real
Remarks X is a real-type expression. The result is the square root of X.

SSeg function

Function
Declaration
Result type
Remarks

See also

Returns the current value of the SS register.

SSeg

Word

The result, of type Word, is the segment address of the stack segment.
SPtr, CSeg, DSeg

Str procedure

Function
Declaration
Remarks

364

Converts a numeric value to its string representation.

Str(X [: Width [: Decimals ] ]; var 9)

X is an integer-type or real-type expression. Width and Decimals are
integer-type expressions. S is a string-type variable or a zero-based
character array variable if the extended syntax is enabled. Str converts X
to its string representation, according to the Width and Decimals
formatting parameters. The effect is exactly the same as a call to the Write
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See also

Example

Str procedure

standard procedure with the same parameters, except that the resulting
string is stored in S instead of being written to a text file.

Val, Write

function IntToStr(I: Longint): String;
{ Convert any integer type to a string }
var
S: string[11];
begin
Str (I, S);
IntToStr := S;
end;
begin
Writeln(IntToStr(-5322));
end.

StrCat function Strings

Function

Declaration
Result type

Remarks

See also

Example

Appends a copy of one string to the end of another and returns the
concatenated string.

StrCat (Dest, Source: PChar)
PChar

StrCat appends a copy of Source to Dest and returns Dest. StrCat does not
perform any length checking. It is up to you to ensure that the buffer
given by Dest has room for at least StrLen(Dest) + StrLen(Source) + 1
characters. If you want length checking, use the StrLCat function.

StrLCat

uses Strings, WinCrt;
const
Turbo: PChar = ’'Turbo’;
Pascal: PChar = 'Pascal’;
var
S: array[0..15] of Char;
begin
StrCopy (S, Turbo);
StrCat(S, ' ');
StrCat (S, Pascal);
WriteLn(S);
end.
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StrComp function

StrComp function

Strings

Function
Declaration

Result type
Remarks

See also

Example

StrCopy function

Compares two strings.
StrComp (Strl, Str2: PChar)
Integer \

StrComp compares Str1 to Str2. The return value is less than 0 if Strl1 <
Str2, 0 if Strl = Str2, or greater than 0 if Str1 > Str2.

StrIComp, StrLComp, StrLIComp

uses Strings, WinCrt;
var
C: Integer;
Result: PChar;
S1, S2: array[0..79] of Char;

begin
ReadLn (S1);
ReadLn(S2);
C := StrComp(S1, S2);
if C < 0 then Result := ' 1is less than ’ else
if C > 0 then Result := ' is greater than ' else
Result := ' is equal to ’;
WriteLn(S1, Result, S2);
end.

Strings

Function
Declaration
Result type

Remarks

See also

Example

366

Copies one string to another.
StrCopy (Dest, Source: PChar)
PChar

StrCopy copies Source to Dest and returns Dest. StrCopy does
not perform any length checking. It is up to you to ensure that the
buffer given by Dest has room for at least StrLen(Source) + 1
characters. If you want length checking, use the StrLCopy function.

StrECopy, StrLCopy

uses Strings, WinCrt;
var

S: array[0..15] of Char;
begin
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StrCopy function

StrCopy (S, 'Turbo Pascal’);

WriteLn(S);
end.
StrDispose function Strings
Function Disposes a string on the heap.
Declaration  strDispose(Str: PChar)

Remarks StrDispose disposes of a string that was previously allocated with StrNew.
If Str is nil, StrDispose does nothing.

Seealso StrNew

StrECopy function Strings

Function

Declaration

Result type
Remarks

See also

Example

Copies one string to another, returning a pointer to the end of the
resulting string.

StrECopy (Dest, Source: PChar)
PChar

StrECopy copies Source to Dest and returns StrEnd(Dest). It is up to you to
ensure that the buffer given by Dest has room for at least StrLen(Source) +
1 characters. Nested calls to StrECopy can be used to concatenate a
sequence of strings; this is illustrated by the example that follows.

StrCopy, StrEnd

uses Strings, WinCrt;
const
Turbo: PChar = 'Turbo’;
Pascal: PChar = 'Pascal’;
var
S: array[0..15] of Char;
begin
StrECopy (StrECopy (StrECopy (S, Turbo), ’ '), Pascal);
WriteLn(S);
end.
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StrEnd function

StrEnd function

Strings

Function
Declaration
Result type
. Remarks
See also

Example

StriComp function

Returns a pointer to the end of a string.

StrEnd(Str: PChar)

PChar

StrEnd returns a pointer to the null character that terminates Str.
StrLen

uses Strings, WinCrt;
var
S: array[0..79] of Char;
begin
ReadLn(S) ;
WriteLn(’String length is ’, StrEnd(S) - S);
end.

Strings

Function
Declaration
Result type

Remarks

See also

StrLCat function

Compares two strings without case sensitivity.
StrIComp (Strl, Str2: PChar)
Integer

StrIComp compares Strl to Str2 without case sensitivity. The return value
is the same as StrComp.

StrComp, StrLComp, StrLIComp

Strings

Function

Declaration
Result type

Remarks

368

Appends characters from a string to the end of another, and returns the
concatenated string.

StrLCat (Dest, Source: PChar; MaxLen: Word)
PChar

StrLCat appends at most MaxLen — StrLen(Dest) characters from Source to
the end of Dest, and returns Dest. The SizeOf standard function can be
used to determine the MaxLen parameter; this is demonstrated by the
example that follows.
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See also

Example

StrLCat function

StrCat

uses Strings, WinCrt;

var
S: array(0..9] of Char;

begin
StrLCopy (S, 'Turbo’, SizeOf(S) - 1)
StrLCat (S, ' ', SizeOf(S) - 1);
StrLCat (S, 'Pascal’, SizeOf(S) - 1);
WriteLn(S);

end.

StrLComp function Strings

Function
Declaration
Result type

Remarks

See also

Example

Compares two strings, up to a maximum length.
StrLComp (Strl, Str2: PChar; MaxLen: Word)
Integer

StrLComp compares Strl to Str2, up to a maximum length of MaxLen
characters. The return value is the same as StrComp.

StrComp, StrLIComp, StrlComp

uses Strings, WinCrt;
var

Result: PChar;

S1, S2: array[0..79] of Char;
begin

ReadLn(S1);

ReadLn (S2);

if StrLComp(S1, S2, 5) = 0 then

Result := ’equal’

else
Result := 'different’;
WriteLn(’The first five characters are ', Test):;
end.
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StrLCopy function

StrLCopy function

Strings

Function
Declaration
Result type

Remarks

See also

Example

StrLen function

Copies characters from one string to another.
StrLCopy (Des’t, Source: PChar; MaxLen: Word)
PChar

StrLCopy copies at most MaxLen characters from Source to Dest and returns
Dest. The SizeOf standard function can be used to determine the MaxLen
parameter; this is demonstrated by the example that follows.

StrCopy

uses Strings, WinCrt;

var '
S: array(0..9] of Char;

begin
StrLCopy (S, ’Turbo Pascal’, SizeOf(S) - 1):
WriteLn(S);

end.

Strings

Function
Declaration
Result type

Remarks

See also

Example

370

Returns the number of characters in Str.
StrLen (Str: PChar)
Word

StrLen returns the number of characters in Str, not counting the null
terminator.

StrEnd

uses Strings, WinCrt;
var
S: array([0..79] of Char;
begin
ReadLn(S);
WriteLn(’String length is ’, StrLen(S));

- end.
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StrLiComp function

StrLIComp function Strings

Function Compares two strings, up to a maximum length, without case sensitivity.
Declaration  strLiComp(Strl, Str2: PChar; MaxLen: Word)
Result type Integer
Remarks  StrLIComp compares Strl to Str2, up to a maximum length of MaxLen
characters, without case sensitivity. The return value is the same as
StrComp.
See also  StrComp, StrIComp, StrLComp
StrLower function Strings
Function Converts a string to lowercase.
Declaration  strLower (Str: PChar)
Resulttype PChar
Remarks  StrLower converts Sir to lowercase and returns Str.
Seealso  Strlpper
Example yses Strings, WinCrt;
var
S: array[0..79] of Char;
begin
ReadLn(S) ;

WriteLn (StrLower(S));
WriteLn (StrUpper(S));
end.
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StrMove function

StrMove function Strings

Function Copies characters from one string to another.
Declaration . strMove (Dest, Source: PChar; Count: Word)
Result type PChar

Remarks  StrMove copies exactly Count characters from Source to Dest and returns
Dest. Source and Dest may overlap.

Example  ( allocate string on heap }

function StrNew(S: PChar): PChar;
var
L: Word;
P: PChar;
begin
if (S = nil) or (8" = #0) then StrNew := nil else
begin
L := StrlLen(S) + 1;
GetMem (P, L);
StrNew := StrMove(P, S, L);
end;
end;

{ Dispose string on heap }

procedure StrDispose(S: PChar);
begin )

if S <> nil then FreeMem(S, StrLen(S) + 1);
end;

StrNew function Strings

Function  Allocates a string on the heap.
Declaration  strWew(Str: PChar)
Result type PChar -

Remarks  StrNew allocates a copy of Str on the heap. If Str is nil or points to an
empty string, StrNew returns nil and doesn’t allocate any heap space.
Otherwise, StrNew makes a duplicate of Str, obtaining space with a call to
the GetMem standard procedure, and returns a pointer to the duplicated
string. The allocated space is StrLen(Str) + 1 bytes long.

See also  StrDispose
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Example

StrNew function

uses Strings, WinCrt;
var
P: PChar;
S: array(0..79] of Char;
begin
ReadLn (S) ;
P := StrNew(S);
WriteLn(P);
StrDispose (P) ;
end.

StrPas function Strings

Function
Declaration
Result type
Remarks
See alsq

Example

StrPCopy function Strings S

Converts a null-terminated string to a Pascal-style string.
StrPas (Str: PChar)

PChar

StrPas converts Str to a Pascal-style string.

StrPCopy

uses Strings, WinCrt;

var
A: array(0..79] of Char;
S: string(79];

begin
ReadLn (3) ;
S := StrPas(d);
WriteLn(S);

end.

Function
Declaration
Result type

Remarks

Copies a Pascal-style string into a null-terminated string.
StrPCopy (Dest: PChar; Source: String)
PChar

StrPCopy copies the Pascal-style string Source into Dest and returns Dest. It
is up to you to ensure that the buffer given by Dest has room for at least
Length(Source) + 1 characters.
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- strPCopy function

Seealso  StrCopy
Example yses Strings, WinCrt;
var
A: array(0..79] of Char;
S: string([79];
begin
ReadLn(S);
StrPCopy (A, S);
Writeln(A);
end.
StrPos function Strings
Function Returns a pointer to the first occurrence of a string in another string.
Declaration  strpos(Strl, Str2: PChar)
Resulttype PChar
Remarks  StrPos returns a pointer to the first occurrence of Str2 in Strl. If Str2 does
not occur in Strl, StrPos returns nil.
Example  yses Strings, WinCrt;

374

var
P: PChar;
S, SubStr: array[0..79] of Char;
begin
ReadLn(S);
ReadLn (SubStr) ;
P := StrPos(S, SubStr);
if P = nil then
WriteLn(’Substring not found’);
else
WriteLn(’Substring found at index ’, P - S);
end.
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StrRScan function

StrRScan function

Strings

Function
Declaration

Result type
Remarks

See also

Example

StrScan function

Returns a pointer to the last occurrence of a character in a string.
StrRScan (Str: PChar; Chr: Char)
PChar

StrRScan returns a pointer to the last occurrence of Chr in Str. If Chr does
not occur in Str, StrRScan returns nil. The null terminator is considered to
be part of the string.

StrScan

{ Return pointer to name part of a full path name }

function NamePart (FileName: PChar):
var
P: PChar;
begin
P := StrRScan(FileName, '\’);
if P = nil then
begin
P := StrRScan(FileName, ’:’);
if P = nil then P := FileName;
end;
NamePart := P;
end;

PChar;

Strings

Function
Declaration
Result type

Remarks

See dlso

Example

Chapter 24, The run-time library

Returns a pointer to the first occurrence of a character in a string.
StrScan(Str: PChar; Chr: Char)
PChar

StrScan returns a pointer to the first occurrence of Chr in Str. If Chr does
not occur in Str, StrScan returns nil. The null terminator is considered to
be part of the string.

StrRScan

{ Return true if file name has wildcards in it }

function HasWildcards(FileName: PChar): Boolean;
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StrScan function

StrUpper function

begin
HasWildcards := (StrScan(FileName, ’*’) <> nil) or
(StrScan (FileName, ’?') <> nil);
end;

~ Strings

Function
Declaration
Result type
Remarks
See also

Example

Converts a string to uppercase.

StrUpper (Str: PChar)

PChar

StrUpper converts Str to uppercase and returns Str.
StrLower

uses Strings, WinCrt;
var
S: array(0..79] of Char;
begin
ReadLn(S);
WriteLn (StrUpper(S));
WriteLn(StrLower(S));
end.

Succ function

Function
Declaration

Result type
Remarks

See also

376

Returns the successor of the argument.
Succ (X)
Same type as parameter.

X is an ordinal-type expression. The result, of the same type as X, is the
successor of X.

Inc, Pred
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Swap function

Swap function

Function
Declaration
Result type
Remarks
See also

Example

TrackCursor procedure

Swaps the high- and low-order bytes of the argument.
Swap (X)

Same type as parameter.

X is an expression of type Integer or Word.

Hi, Lo

var
X: Word;
begin
X := Swap($1234);
end.

{ $3412 }

WinCrt

Function

Declaration

Scrolls the CRT window to ensure that the cursor is visible.

TrackCursor;

Trunc function

Function

Declaration
Result type

Remarks

Restrictions

See also

Chapfter 24, The run-time library

Truncates a real-type value to an integer-type value.
Trunc (X: Real)

Longint

X is a real-type expression. Trunc returns a Longint value that is the value
of X rounded toward zero.

A run-time error occurs if the truncated value of X is not within the
Longint range.

Round, Int
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Truncate procedure

Truncate procedure

Function Truncates the file size at the current file position.
Declaration  Truncate (var F)
Remarks F is a file variable of any type. All records past F are deleted and the
current file position also becomes end-of-file (Eof(F) is True).
If I/O-checking is off, the IOResult function returns a nonzero value if an
€rror occurs.
Restrictions  F must be open. Truncate does not work on text files.
See also  Reset, Rewrite, Seek
Unpacklime procedure | WinDos
Function Converts a 4-byte, packed date-and-time Longint returned by GetFTime,
FindFirst, or FindNext into an unpacked TDateTime record.
Declaration  UnpackTime(Time: Longint; var DT: TDateTime)
Remarks TDateTime is a record declared in the WinDos unit:
TDateTime = record
Year, Month, Day, Hour, Min, Sec: Word
end;
The fields of the Time record are not range-checked.
See also  GetFTime, GetTime, PackTime, SetFTime, SetTime

UpCase function

Function
Declaration

Result type
Remarks

378

Converts a character to uppercase.
UpCase (Ch: Char)
Char

Ch is an expression of type Char. The result of type Char is Ch converted
to uppercase. Character values not in the range a..z are unaffected.
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Val procedure

Val procedure

Function

Declaration
Remarks

Restrictions
See dlso

- Example

Converts the string value to its numeric representation.
Val(S; var V; var Code: Integer)

S is a string-type expression or an expression of type PChar if the
extended syntax is enabled. V is an integer-type or real-type variable. Code
is a variable of type Integer. S must be a sequence of characters that form a
signed whole number according to the syntax shown in the section
“Numbers” in Chapter 1. Val converts S to its numeric representation and
stores the result in V. If the string is somehow invalid, the index of the
offending character is stored in Code; otherwise, Code is set to zero. For a
null-terminated string, the error position returned in Code is one larger
than the actual zero-based index of the character in error.

Val performs range-checking differently depending on the state of {$R}
and the type of the parameter V.

With range-checking on, {$R+}, an out-of-range value always generates a
run-time error. With range-checking off, {$R-}, the values for an out-of-
range value vary depending upon the data type of V. If V is a Real or
Longint type, the value of V is undefined and Code returns a nonzero
value. For any other numeric type, Code returns a value of zero, and V will
contain the results of an overflow calculation (assuming the string value is
within the long integer range).

Therefore, you should pass Val a Longint variable and perform range-
checking before making an assignment of the returned value:

{$R-}
Val(’65536’, LongIntVar, Code)
if (Code <> 0) or LongIntVar < 0) or (LongIntVar > 65535) then
N { Erxror }
else

WordVar := LongIntVar;
In this example, LongIntVar would be set to 65,536, and Code would equal
0. Because 65,536 is out of range for a Word variable, an error would be
reported.

Trailing spaces must be deleted.

Str

var I, Code: Integer;

Chapfter 24, The run-time library : 379



Val procedure

begin

{ Get text from command line }
Val (ParamStr (1), I, Code);
{ Error during conversion to integer? }
if code <> 0 then

Writeln(’Error at position: ', Code)
else
Writeln(’Value = ', I);

end.

WhereX procedure WinCrt

Function Returns the X coordinate of the current cursor location.
Declaration wherex: Integer

Remarks The returned value is 1-based, and corresponds to Cursor.X + 1.

WhereY procedure WinCrt

Function Returns the Y coordinate of the currrent cursor location.
Declaration  WhereY: Integer

Remarks The returned value is 1-based, and corresponds to Cursor.Y + 1.

Write procedure (text files)

Function  Writes one or more values to a text file.
Declaration write( [ var F: Text; ] V1 [, V2,...,VN ] )

Remarks F, if specified, is a text-file variable. If F is omitted, the standard file
variable Output is assumed. Each P is a write parameter. Each write
parameter includes an output expression whose value is to be written to
the file. A write parameter can also contain the specifications of a field
width and a number of decimal places. Each output expression must be of
a type Char, Integer, Real, string, packed string, or Boolean.

A write parameter has the form

OutExpr [: MinWidth [: DecPlaces ] ]
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Write procedure (text files)

where OutExpr is an output expression. MinWidth and DecPlaces are type
integer expressions.

MinWidth specifies the minimum field width, which must be greater than
0. Exactly MinWidth characters are written (using leading blanks if neces-
sary) except when OutExpr has a value that must be represented in more
than MinWidth characters. In that case, enough characters are written to
represent the value of OutExpr. Likewise, if MinWidth is omitted, then the
necessary number of characters are written to represent the value of

OutExpr.

DecPlaces specifies the number of decimal places in a fixed-point represen-
tation of a type Real value. It can be specified only if OutExpr is of type
Real, and if MinWidth is also specified. When MinWidth is specified, it
must be greater than or equal to 0.

Write with a type Char value: If MinWidth is omitted, the character value
of OutExpr is written to the file. Otherwise, MinWidth — 1 blanks followed
by the character value of OutExpr is written.

Write with a type integer value: If MinWidth is omitted, the decimal
representation of OutExpr is written to the file with no preceding blanks.
If MinWidth is specified and its value is larger than the length of the
decimal string, enough blanks are written before the decimal string to
make the field width MinWidth. '

Write with a type real value: If OutExpr has a type real value, its decimal
representation is written to the file. The format of the representation
depends on the presence or absence of DecPlaces.

If DecPlaces is omitted (or if it is present, but has a negative value), a
floating-point decimal string is written. If MinWidth is also omitted, a
default MinWidth of 17 is assumed; otherwise, if MinWidth is less than 8, it
is assumed to be 8. The format of the floating-point string is

[ | =] <digit> . <decimals> E [ + | - ] <exponent>

The components of the output string are shown in Table 24.1:

Table 24.1
Components of the [1-]
outfput string <digit>
<decimals>
E
[+1-]
<exponent>

"n "non

or "-", according to the sign of OutExpr
Single digit, "0" only if OutExpr is 0
Digit string of MinWidth-7 (but at most 10) digits

Uppercase [E] character

According to sign of exponent

Two-digit decimal exponent

Chapter 24, The run-time library
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Wirite procedure (text files)

Table 24.2

Components of the
fixed-point string

Restrictions

See also

If DecPlaces is present, a fixed-point decimal string is written. If DecPlaces
is larger than 11, it is assumed to be 11. The format of the fixed-point
string follows:

[ <blanks> ] [ - ] <digits> [ . <decimals> ]

The components of the fixed-point string are shown in Table 24.2:

[ <blanks> ] Blanks to satisfy MinWidth

[-1 If OutExpr is negative

<digits> At least one digit, but no leading zeros
[ . <decimals> ] Decimals if DecPlaces > 0

Write with a string-type value: If MinWidth is omitted, the string value of
OutExpr is written to the file with no leading blanks. If MinWidth is
specified, and its value is larger than the length of OutExpr, enough
blanks are written before the decimal string to make the field width
MinWidth.

Write with a packed string-type value: If OutExpr is of packed string type,
the effect is the same as writing a string whose length is the number of
elements in the packed string type.

Write with a Boolean value: If OutExpr is of type Boolean, the effect is the
same as writing the strings True or False, depending on the value of
OutExpr.

With {$l-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

File must be open for output.

Read, Readln, Writeln

Write procedure (typed files)

382

Function
Declaration
Remarks

Writes a variable into a file component.
Write(F, V1 [, V2,...,VN ] )

F is a file variable, and each V is a variable of the same type as the
component type of F. For each variable written, the current file position is
advanced to the next component. If the current file position is at the end
of the file—that is, if Eof(F) is True—the file is expanded.
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Write procedure (typed files)

With {$l-}, IOResult returns a 0 if the operation was successful; otherwise,
it returns a nonzero error code.

See also  Writeln
WriteBuf function WinCrt
Function Writes a block of characters to the CRT window.
Declaration  writeBuf (Buffer: PChar; Count: Word)
Result type Word
Remarks  Buffer points to the first character in the block, and Count contains the

WriteChar procedure

number of characters to write. If AutoTracking is True, the CRT window is
scrolled if necessary to ensure that the cursor is visible after a block of
characters is written.

WinCrt

Function
Declaration

Remark

See also

Writes a single character to the WinCrt window.
WriteChar (Ch: Char)

Writes the character Ch to the WinCrt window at the current cursor
position by calling WriteBuf(@Ch, 1).

WriteBuf

Writeln procedure

Function

Declaration
Remarks

Restrictions

Chapfter 24, The run-time library

Executes the Write procedure, then outputs an end-of-line marker to the
file.
Writeln( [ var F: Text; ] V1 [, V2,...,VN 1)

Writeln procedure is an extension to the Write procedure, as it is defined
for text files. After executing the Write, Writeln writes an end-of-line
marker (carriage-return/line-feed) to the file. Writeln(F) with no
parameters writes an end-of-line marker to the file. (Writeln with no
parameter list altogether corresponds to Writeln(Output).)

File must be open for output.
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Wiriteln procedure

See also  Write
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Error messages

Compiler error messages

The following lists the possible error messages you can get from
the compiler during program development. Whenever possible,
the compiler will display additional diagnostic information in the
form of an identifier or a file name. For example,

Error 15: File not found (WINDOW.TPU).

When an error is detected, Turbo Pascal (in the IDE) automatically
loads the source file and places the cursor at the error. The
command-line compiler displays the error message and number
and the source line, and uses a caret (") to indicate where the
error occurred. Note, however, that some errors are not detected
until a little later in the source text. For example, a type mismatch
in an assignment statement cannot be detected until the entire
expression after the := has been evaluated. In such cases, look for
the error to the left of or above the cursor.

1 Out of memory.

This error occurs when the compiler has run out of memory.
There are a number of possible solutions to this problem:

m Try to increase the amount of available memory in Windows.
For example, you could terminate other applications that are
currently running.
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m If Options | Linker | Link Buffer is set to Memory, toggle it to
Disk. Use a /L option to place the link buffer on disk when
using the command-line compiler.

If these suggestions don't help, your program or unit may simply
be too large to compile in the amount of memory available, and
you may have to break it into two or more smaller units.

2 Identifier expected.

An identifier was expected at this point. You may be trying to
redeclare a reserved word.

3 Unknown identifier.

This identifier has not been declared, or may not be visible within
the current scope.

4 Duplicate identifier.
The identifier has already been used within the current block.

5 Syntax error.

An illegal character was found in the source text. You may have
forgotten the quotes around a string constant.

6 Error in real constant.

The syntax of real-type constants is defined in Chapter 1, “Tokens
and constants.”

7 Error in integer constant.

The syntax of integer-type constants is defined in Chapter 1,
“Tokens and constants.” Note that whole real numbers outside
the maximum integer range must be followed by a decimal point
and a zero; for example, 12,345,678,912.0.

8 String constant exceeds line.

You have most likely forgotten the ending quote in a string
constant.
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9 Too many nested files.

The compiler allows no more than 15 nested source files. Most
likely you have more than four nested Include files.

10 Unexpected end of file.

You might have gotten this error message because of one of the
following:

m Your source file ends before the final end of the main statement

part. Most likely, your begins and ends are unbalanced.

m An Include file ends in the middle of a statement part. Every
statement part must be entirely contained in one file.

m You didn’t close a comment.

11 Line too long.

The maximum line length is 126 characters.

12 Type identifier expected.

The identifier does not denote a type as it should.

13 Too many open files.

If this error occurs, your CONFIG.SYS file does not include a
FILES=xx entry or the entry specifies too few files. Increase the
number to some suitable value, for instance, 20.

14 Invalid file name.

The file name is invalid or specifies a nonexistent path.

15 File not found.

The file could not be found in the current directory or in any of
the search directories that apply to this type of file.

16 Disk full.

Delete some files or use a new disk.
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17 Invalid compiler directive.

The compiler directive letter is unknown, one of the compiler
directive parameters is invalid, or you are using a global compiler
directive when compilation of the body of the program has

begun.
18 Too many files.

There are too many files involved in the compilation of the
program or unit. Try not to use that many files, for instance, by
merging Include files or making the file names shorter.

19 Undefined type in pointer definition.

The type was referenced in a pointer-type declaration previously,
but it was never declared.

20 Variable identifier expected.

The identifier does not denote a variable as it should.

21 Error in type.

This symbol cannot start a type definition.

22 Structure too large.

The maximum allowable size of a structured type is 65,520 bytes.

23 Set base type out of range.

The base type of a set must be a subrange with bounds in the
range 0..255 or an enumerated type with no more than 256
possible values.

24 File components may not be files or objects.

file of file and file of object constructs are not allowed; nor is any
structured type that includes an object type or file type.

25 Invalid string length.

The declared maximum length of a string must be in the range
1..255.

390 Turbo Pascal Programmer’s Guide



26 Type mismatch.
This is due to one of the following;:

m incompatible types of the variable and the expression in an
assignment statement

m incompatible types of the actual and formal parameter in a call
to a procedure or function

m an expression type that is incompatible with index type in array
indexing
m incompatible types of operands in an expression

27 Invalid subrange base type.

All ordinal types are valid base types.

28 Lower bound greater than upper bound.

The declaration of a subrange type specifies a lower bound
greater than the upper bound.

29 Ordinal type expected.

Real types, string types, structured types, and pointer types are
not allowed here.

30 Integer constant expected.
31 Constant expected.
32 Integer or real constant expected.

33 Pointer type identifier expected.

The identifier does not denote a pointer type as it should.

34 Invalid function result type.

Valid function result types are all simple types, string types, and
pointer types.

35 Label identifier expected.

The identifier does not denote a label as it should.

Appendix A, Error messages 391



392

36 BEGIN expected.

A begin is expected here, or there is an error in the block structure
of the unit or program.

37 END expected.

An end is expected here, or there is an error in the block structure
of the unit or program.

38 Integer expression expected.

The preceding expression must be of an integer type.

39 Ordinal expression expected.

The preceding expression must be of an ordinal type.

40 Boolean expression expected.

The preceding expression must be of type boolean.

41 Operand types do not match operator.

The operator cannot be applied to operands of this type, for
example, ‘A’ div ‘2.

42 Error in expression.

This symbol cannot participate in an expression in the way it
does. You may have forgotten to write an operator between two
operands.

43 lllegal assignment.

m Files and untyped variables cannot be assigned values.

m A function identifier can only be assigned values within the
statement part of the function.

44 Field identifier expected.

The identifier does not denote a field in the preceding record
variable.
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45 Obiject file too large.
Turbo Pascal cannot link in .OBJ files larger than 64K.

46 Undefined external.

The external procedure or function did not have a matching
PUBLIC definition in an object file. Make sure you have specified
all object files in {$L filename} directives, and check the spelling of
the procedure or function identifier in the .ASM file.

47 Invalid object file record.

The .OB]J file contains an invalid object record; make sure the file
is in fact an .OBY file.

48 Code segment too large.

The maximum size of the code of a program or unit is 65,520
bytes. If you are compiling a program, move some procedures or
functions into a unit. If you are compiling a unit, break it into two
or more units.

49 Data segment too large.

The maximum size of a program’s data segment is 65,520 bytes,
including data declared by the used units. If you need more
global data than this, declare the larger structures as pointers, and
allocate them dynamically using the New procedure.

50 DO expected.

The reserved word do does not appear where it should.

51 Invalid PUBLIC definition.

m Two or more PUBLIC directives in assembly language define
the same identifier.

m The .OB] file defines PUBLIC symbols that do not reside in the
CODE segment.

52 Invalid EXTRN definition.
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m The identifier was referred to through an EXTRN directive in
assembly language, but it is not declared in the Pascal program
or unit, nor in the interface part of any of the used units.

m The identifier denotes an absolute variable.
m The identifier denotes an inline procedure or function.

53 Too many EXTRN definitions.

Turbo Pascal cannot handle .OB]J files with more than 256 EXTRN
definitions.

54 OF expected.

The reserved word of does not appear where it should.

55 INTERFACE expected.

The reserved word interface does not appear where it should.

56 Invalid relocatable reference.

m The .OBJ file contains data and relocatable references in
segments other than CODE. For example, you are attempting to
declare initialized variables in the DATA segment.

m The .OBJ file contains byte-sized references to relocatable
symbols. This error occurs if you use the HIGH and LOW
operators with relocatable symbols or if you refer to relocatable
symbols in DB directives.

m An operand refers to a relocatable symbol that was not defined
in the CODE segment or in the DATA segment.

m An operand refers to an EXTRN procedure or function with an
offset, for example, CALL SortProc+8.

57 THEN expected.

The reserved word then does not appear where it should.

58 TO or DOWNTO expected.

The reserved word to or downto does not appear where it should.

59 Undefined forward.
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m The procedure or function was declared in the interface part of
a unit, but its definition never occurred in the implementation
part.

m The procedure or function was declared with forward, but its
definition was never found.

61 Invalid typecast.

m The sizes of the variable reference and the destination type
differ in a variable typecast.

m You are attempting to typecast an expression where only a
variable reference is allowed.

62 Division by zero.

The preceding operand attempts to divide by zero.

63 Invalid file type.

The file type is not supported by the file-handling procedure; for
example, Readln with a typed file or Seek with a text file.

64 Cannot Read or Write variables of this type.

m Read and Readln can input variables of Char, integer, real, and

string types.
m Write and Writeln can output variables of Char, integer, real,
string, and Boolean types.

65 Pointer variable expected.

The preceding variable must be of a pointer type.

66 String variable expected.

The preceding variable must be of a string type.

67 String expression expected.

The preceding expression must be of a string type.

68 Circular unit reference.

Two units are not allowed to use each other:
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unit U1; unit U2;
uses U2; uses Ul;

In this example, doing a Make on either unit generates error 68.

69 Unit name mismatch.

The name of the unit found in the .TPU file does not match the
name specified in the uses clause.

70 Unit version mismatch.

One or more of the units used by this unit have been changed
since the unit was compiled. Use Compile | Make or Compile |
Build in the IDE and /M or /B options in the command-line
compiler to automatically compile units that need recompilation.

72 Unit file format error.

The .TPU file is somehow invalid; make sure it is in fact a .TPU
file.

73 IMPLEMENTATION expected.

The reserved word implementation does not appear where it
should.

74 Constant and case types do not match.

The type of the case constant is incompatible with the case
statement’s selector expression.

75 Record variable expected.

The preceding variable must be of a record type.

76 Constant out of range.
You are trying to

mindex an array with an out-of-range constant
m assign an out-of-range constant to a variable

m pass an out-of-range constant as a parameter to a procedure or
function
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77 File variable expected.

The preceding variable must be of a file type.

78 Pointer expression expected.

The preceding expression must be of a pointer type.

79 Integer or real expression expected.

The preceding expression must be of an integer or a real type.

80 Label not within current block.

A goto statement cannot reference a label outside the current
block.

81 Label already defined.

The label already marks a statement.

82 Undefined label in preceding statement part.

The label was declared and referenced in the preceding statement
part, but it was never defined.

83 Invalid @ argument.

Valid arguments are variable references and procedure or
function identifiers.

84 UNIT expected.

The reserved word unit does not appear where it should.

85 “;” expected.

A semicolon does not appear where it should.

86 “:” expected.

A colon does not appear where it should.

87 “,” expected.

A comma does not appear where it should.
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88 “(“ expected.
An opening parenthesis does not appear where it should.

89 “)” expected.

A closing parenthesis does not appear where it should.

90 “=" expected.

An equal sign does not appear where it should.

91 “:=” expected.

An assignment operator does not appear where it should.

92 “[” or “(.” expected.

A left bracket does not appear where it should.

93 “1” or “.)” expected.

A right bracket does not appear where it should.

94 “.” expected.
A period does not appear where it should.

95 “..” expected.

A subrange does not appear where it should.

96 Too many variables.

m The total size of the global variables declared within a program
or unit cannot exceed 64K.

m The total size of the local variables declared within a procedure
or function cannot exceed 64K.

97 Invalid FOR control variable.

The for statement control variable must be a simple variable
defined in the declaration part of the current subprogram.
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98 Integer variable expected.

The preceding variable must be of an integer type.

99 File and procedure types are not allowed here.

A typed constant cannot be of a file or procedural type.

100 String length mismatch.

The length of the string constant does not match the number of
components in the character array.

101 Invalid ordering of fields.

The fields of a record-type constant must be written in the order
of declaration.

102 String constant expected.

A string constant does not appear where it should.

103 Integer or real variable expected.

The preceding variable must be of an integer or real type.

104 Ordinal variable expected.

The preceding variable must be of an ordinal type.

105 INLINE error.

The < operator is not allowed in conjunction with relocatable
references to variables—such references are always word-sized.

106 Character expression expected.

The preceding -expression must be of a Char type.

112 CASE constant out of range.

For integer type case statements, the constants must be within the
range -32,768..32,767.
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113 Error in statement.

This symbol cannot start a statement.

114 Cannot call an interrupt procedure.

You cannot directly call an interrupt procedure.

116 Must be in 8087 mode to compile this.

This construct can only be compiled in the {$N+} state. Operations
on the 8087 real types (Single, Double, Extended, and Comp) are
not allowed in the {$N-} state.

117 Target address not found.

The Search | Find Error command in the IDE or the /F option in
the command-line version could not locate a statement that
corresponds to the specified address.

118 Include files are not allowed here.

Every statement part must be entirely contained in one file.

120 NIL expected.

Typed constants of pointer types may only be initialized to the
value nil.

121 Invalid qualifier.
You are trying to do one of the following:

mindex a variable that is not an array
m specify fields in a variable that is not a record
m dereference a variable that is not a pointer

122 Invalid variable reference.
The preceding construct follows the syntax of a variable reference,

but it does not denote a memory location. Most likely, you are
calling a pointer function, but forgetting to dereference the result.

123 Too many symbols.
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The program or unit declares more than 64K of symbols. If you
are compiling with {$D+}, try turning it off—note, however, that
this will prevent you from finding run-time errors in that module.
Otherwise, you could try moving some declarations into a
separate unit.

124 Statement part too large.

Turbo Pascal limits the size of a statement part to about 24K. If
you encounter this error, move sections of the statement part into
one or more procedures. In any case, with a statement part of that
size, it's worth the effort to clarify the structure of your program.

126 Files must be var parameters.

You are attempting to declare a file-type value parameter. File-
type parameters must be var parameters.

127 Too many conditional symbols.

There is not enough room to define further conditional symbols.
Try to eliminate some symbols, or shorten some of the symbolic
names.

128 Misplaced conditional directive.

The compiler encountered an {$ELSE} or {$ENDIF} directive
without a matching {$IFDEF}, {$IFNDEF}, or {$IFOPT} directive.

129 ENDIF directive missing.

The source file ended within a conditional compilation construct.
There must be an equal number of {$IFxxx}s and {$ENDIF}s in a
source file.

130 Error in initial conditional defines.

The initial conditional symbols specified in Options | Compiler |
Conditional Defines (in the IDE) or in a /D directive (with the
command-line compiler) are invalid. Turbo Pascal expects zero or
more identifiers separated by blanks, commas, or semicolons.

131 Header does not match previous definition.
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The procedure or function header specified in the interface part or
forward declaration does not match this header.

132 Critical disk error.

A critical error occurred during comp11at10n (for example, drive
not ready error).

133 Cannot evaluate this expression.

You are attempting to use a non-supported feature in a constant
expression. For example, you're attempting to use the Sin function
in a const declaration. For a description of the allowed syntax of
constant expressions, refer to Chapter 1, “Tokens and constants.”

136 Invalid indirect reference.

The statement attempts to make an invalid indirect reference. For
example, you are using an absolute variable whose base variable
is not known in the current module, or you are using an inline
routine that references a variable not known in the current
module.

137 Structured variables are not allowed here.

You are attempting to perform a non-supported operation on a
structured variable. For example, you are trying to multiply two
records.

140 Invalid floating-point operation.

An operation on two real type values produced an overflow or a
division by zero.

142 Procedure or function variable expected.

In this context, the address operator (@) can only be used with a
procedure or function variable.

143 Invalid procedure or function reference.

m You are attempting to call a procedure in an expression.
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m If you are going to assign a procedure or function to a
procedural variable, it must be compiled in the {$F+} state and
cannot be declared with inline or interrupt.

146 File access denied

The file could not be opened or created. Most likely, the compiler
is trying to write to a read-only file.

147 Object type expected.

The identifier does not denote an object type.

148 Local object types are not allowed.

Object types can be defined only in the outermost scope of a
program or unit. Object-type definitions within procedures and
functions are not allowed.

149 VIRTUAL expected.

The reserved word virtual is missing.

150 Method identifier expected.

The identifier does not denote a method.

151 Virtual constructors are not allowed.

A constructor method must be static.

152 Constructor identifier expected.

The identifier does not denote a constructor.

153 Destructor identifier expected.

The identifier does not denote a destructor.

154 Fail only allowed within constructors.

The Fail standard procedure can be used only within constructors.

155 Invalid combination of opcode and operands.

Appendix A, Error messages 403



The assembler opcode does not accept this combination of
operands. Possible causes are:

m There are too many or too few operands for this assembler
opcode; for example, INC AX,BX or MOV AX.

m The number of operands is correct, but their types or order do
not match the opcode; for example, DEC 1, MOV AX,CL or
MOV 1,AX.

156 Memory reference expected.

The assembler operand is not a memory reference, which is
required here. Most likely you have forgotten to put square
brackets around an index register operand, for example,
MOV AX,BX+Sl instead of MOV AX,[BX+SlI].

157 Cannot add or subtract relocatable symbols.

The only arithmetic operation that can be performed on a
relocatable symbol in an assembler operand is addition or
subtraction of a constant. Variables, procedures, functions, and
labels are relocatable symbols. Assuming that Var is a variable
and Const is a constant, then the instructions MOV AX, Const+Const
and MOV AX,Var+Const are valid, but MOV AX,Var+Var is not.

158 Invalid register combination.

Valid index register combinations are [BX], [BP], [SI], [DI],
[BX+Sl], [BX+DI], [BP+Sl], and [BP+DI]. Other index register
combinations (such as [AX], [BP+BX], and [SI+DX]) are not
allowed.

iy Local variables (variables declared in procedures and functions)
are always allocated on the stack and accessed via the BP register.
The assembler automatically adds [BP] in references to such vari-
ables, so even though a construct like Local[BX] (where Local is a
local variable) appears valid, it is not since the final operand
would become Local[BP+BX].

159 286/287 instructions are not enabled.

Use a {$G+} compiler directive to enable 286/287 opcodes, but be
aware that the resulting code cannot be run on 8086 and 8088-
based machines.
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160 Invalid symbol reference.

This symbol cannot be accessed in an assembler operand. Possible
causes follow:

m You are attempting to access a standard procedure, a standard
function, or the Mem, MemW, MemL, Port, or PortW special
arrays in an assembler operand.

m You are attempting to access a string, floating-point, or set
constant in an assembler operand.

m You are attempting to access an inline procedure or function in
an assembler operand.

m You are attempting to access the @Result special symbol outside
a function.

m You are attempting to generate a short JMP instruction that
jumps to something other than a label.

161 Code generation error.

The preceding statement part contains a LOOPNE, LOOPE, LOOP,
or JCXZ instruction that cannot reach its target label.

162 ASM expected.

163 Duplicate dynamic method index

This dynamic method index has already been used by another
method. Perhaps you're trying to override a dynamic method but
have misspelled its name, thus instead introducing a new
method.

164 Duplicate resource identifier

This resource file contains a resource with a name or ID that has
already been used by another resource.

165 Duplicate or invalid export index

The ordinal number specified in the index clause is not within the
range 1..327€7, or it has already been used by another exported
routine.

166 Procedure or function identifier expected
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Run-timne errors

The exports clause only allows procedures and functions to be
exported.

167 Cannot export this symbol

A procedure or function cannot be exported unless it was
declared with the export procedure directive.

168 Duplicate export name

The name specified in the name clause has already been used by
another exported routine.

406

DOS errors

Certain errors at run time cause the program to chsplay an error
message and terminate:

Run-time error nnn at xxxx:yyyy

where nnn is the run-time error number, and xxxx:yyyy is the
run-time error address (segment and offset).

The run-time errors are divided into three categories: DOS errors
1 through 99; I/0 errors, 100 through 199; and fatal errors, 200

~ through 255.

1 Invalid function number.

You made a call to a nonexistent DOS function.

2 File not found.

Reported by Reset, Append, Rename, or Erase if the name assigned
to the file variable does not specify an existing file.

3 Path not found.

m Reported byt Reset, Rewrite, Append, Rename, or Erase if the name
assigned to the file variable is invalid or specifies a nonexistent
subdirectory.
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m Reported by ChDir, MkDir, or RmDir if the path is invalid or
specifies a nonexistent subdirectory.

4 Too many open files.

Reported by Reset, Rewrite, or Append if the program has too many
open files. DOS never allows more than 15 open files per process.
If you get this error with less than 15 open files, it may indicate
that the CONFIG.SYS file does not include a FILES=xx entry or
that the entry specifies too few files. Increase the number to some
suitable value, for instance, 20.

5 File access denied.

m Reported by Reset or Append if FileMode allows writing and the
name assigned to the file variable specifies a directory or a
read-only file.

m Reported by Rewrite if the directory is full or if the name
assigned to the file variable specifies a directory or an existing
read-only file.

m Reported by Rename if the name assigned to the file variable
specifies a directory or if the new name specifies an existing file.

m Reported by Erase if the name assigned to the file variable
specifies a directory or a read-only file.

m Reported by MkDir if a file with the same name exists in the
parent directory, if there is no room in the parent directory, or if
the path specifies a device.

m Reported by RmDir if the directory isn’t empty, if the path
doesn't specify a directory, or if the path specifies the root
directory.

m Reported by Read or BlockRead on a typed or untyped file if the
file is not open for reading.

u Reported by Write or BlockWrite on a typed or untyped file if the
file is not open for writing.

6 Invalid file handie.

This error is reported if an invalid file handle is passed to a DOS
system call. It should never occur; if it does, it is an indication that
the file variable is somehow trashed.

12 Invalid file access code.
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I/O errors

Reported by Reset or Append on a typed or untyped file if the
value of FileMode is invalid.

15 Invalid drive number.

Reported by GetDir or ChDir if the drive number is invalid.

16 Cannot remove current directory.

Reported by RmDir if the path specifies the current directory.

17 Cannot rename across drives.

Reported by Rename if both names are not on the same drive.

These errors cause termination if the particular statement was
compiled in the {$l+} state. In the {$I-} state, the program
continues to execute, and the error is reported by the IOResult
function.

100 Disk read error.

Reported by Read on a typed file if you attempt to read past the
end of the file.

101 Disk write error.

Reported by Close, Write, Writeln, Flush, or Page if the disk
becomes full.

102 File not assigned.

Reported by Reset, Rewrite, Append, Rename, and Erase if the file
variable has not been assigned a name through a call to Assign.

103 File not open.

Reported by Close, Read, Write, Seek, Eof, FilePos, FileSize, Flush,
BlockRead, or BlockWrite if the file is not open.

104 File not open for input.

Reported by Read, Readln, Eof, Eoln, SeekEof, or SeekEoln on a text
file if the file is not open for input.
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105 File not open for output.

Reported by Write and Writeln on a text file if the file is not open
for output.

106 Invalid numeric format.

Reported by Read or Readln if a numeric value read from a text file
does not conform to the proper numeric format.

Fatal errors
These errors always immediately terminate the program.

200 Division by zero.

The program attempted to divide a number by zero during a /,
mod, or div operation.

201 Range check error.

This error is reported by statements compiled in the {$R+} state
when one of the following situations arises:

m The index expression of an array qualifier was out of range.
m You attempted to assign an out-of-range value to a variable.

® You attempted to assign an out-of-range value as a parameter
to a procedure or function.

202 Stack overflow error.

This error is reported on entry to a procedure or function com-
piled in the {$S+} state when there is not enough stack space to
allocate the subprogram’s local variables. Increase the size of the
stack by using the $M compiler directive.

This error may also be caused by infinite recursion, or by an
assembly language procedure that does not maintain the stack

properly.
203 Heap overflow error.

This error is reported by New or GetMem when there is not
enough free space in the heap to allocate a block of the requested
size.
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For a complete discussion of the heap manager, see Chapter 16,
“Memory issues.”

204 Invalid pointer operation.

This error is reported by Dispose or FreeMem if the pointer is nil or
points to a location outside the heap.

205 Floating point overflow.

A floating-point operation produced a number too large for Turbo
Pascal or the numeric coprocessor (if any) to handle.

206 Floating point underflow

A floating-point operation produced an underflow. This error is
only reported if you are using the 8087 numeric coprocessor with
a control word that unmasks underflow exceptions. By default, an
underflow causes a result of zero to be returned.

207 Invalid floating point operation

m The real value passed to Trunc or Round could not be converted
to an integer within the Longint range (-2,147,483,648 to
2,147 483,647).

m The argument passed to the Sqrt function was negative.

m The argument passed to the Ln function was zero or negative.

= An 8087 stack overflow occurred. For further details on
correctly programming the 8087, refer to Chapter 15, “Using the
80x87.”

210 Object not initialized

With range-checking on, you made a call to an object’s virtual
method, before the object had been initialized via a constructor
call.

211 Call to abstract method.

This error is generated by the Abstract procedure in the WOBbjects
unit; it indicates that your program tried to execute an abstract
virtual method. When an object type contains one or more
abstract methods it is called an abstract object type. It is an error to
instantiate objects of an abstract type—abstract object types exist
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only so that you can inherit from them and override the abstract
methods.

For example, the Compare method of the TSortedCollection type in
the WObjects unit is abstract, indicating that to implement a sorted
collection you must create an object type that inherits from
TSortedCollection and overrides the Compare method.

212 Stream registration error.

This error is generated by the RegisterType procedure in the
WObjects unit indicating that one of the following errors have
occurred:

m The stream registration record does not reside in the data
segment.

m The ObjType field of the stream registration record is zero.
m The type has already been registered.
m Another type with the same ObjType value already exists.

213 Collection index out of range.

The index passed to a method of a TCollection is out of range.

214 Collection overflow error.

The error is reported by a TCollection if an attempt is made to add
an element when the collection cannot be expanded.
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Reference materials

This appendix is devoted to certain reference materials: an ASCII
table and keyboard scan codes.

ASCI| codes

The American Standard Code for Information Interchange
(ASCII) is a code that translates alphabetic and numeric characters
and symbols and control instructions into 7-bit binary code. Table
B.1 shows both printable characters and control characters.
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Table B.1

ASCIl table Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char
0 0 “@NUL 32 20 64 40 @ 9% 60 *
The caret in ~@ means to "1 1 e SOH 33 21 ! 65 41 A 97 61 a
press the Cirl key and type @. 2 2 e STX 34 22 " 66 42 B 98 62 b
3 3 w EIX 35 23 # 67 43 C 99 63 ¢
4 4 o EOT 36 24 $ 68 44 D 100 64 d
5 5 & ENQ 37 25 % 69 45 E 101 65 e
6 6 & ACK 38 26 & 70 46 F 102 66 f
7 7 e BEL 39 271 ' 71 47 G 103 67 g
8 8 Q BS 40 28 72 48 H 104 68 h
9 9 o TAB 41 29 ) 73 49 1 105 69 i
10 A § Ir 42 2 % 74 4a 106 6a J
11 B & VI 43 2B+ 75 48 K 107 68 k
12 ¢ 9 FF 44 20, 76 4 L 108 6¢ 1
13 D & CR 45 20 - 77 40 M 109 60 m
14 E § S0 46 28 . 78 4E N 110 6E n
15" F & SI 471 2/ 79 4r O 111 6F o
16 10 » DIE 48 30 O 80 50 P 112 70 p
17 11 <« pCcl 49 31 1 81 51 Q 113 71 .q
18 12 ¢ pc2 50 32 2 82 52 R 114 72 r
19 13 " pc3 51 33 3 83 53 S 115 73 s
20 14 9§ Dc4 52 34 4 84 54 T 116 74 t

21015 § NAK 53 35 5 85 55 U 17 75 u |
22 16 g SYN 54 36 6 86 56 V 118 76 v
2317 § EBB 55 31 7 87 57 M 11977 W
24 18 *-caN 56 38 8 88 58 X 120 78 X
25 19 4 EM 57 39 9 89 59 Y 12179y
26 1A > SUB 58 3 : 90 s5a Z 122 Az
27 1B ¢ ESC' 59 3B 91 58 [ 123 1 |
28 1 L Fs 60 3¢ < 92 5\ 124 7C |
29 1D & GS 61 3 = 93 5 ] 125 7}
30 IE A RS 62 3E > 94 58 A 126 7 "~
31 1F v US 63 3F ? 95 5F 127 7F QO
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Table B.1: ASCIl table (continued)

Dec Hex Char

Dec Hex Char

Dec Hex Char

Dec Hex Char

128 80 G 160 a0 4 192 co L 224 E0 «
129 81 i 161 Al 1 193 ¢ L 225 E1 B
130 82 @& 162 A2 & 1949 ¢ 7 226 E2 T
131 83 & 163 A3 @ 195 ¢33} 221 E3 nm
132 84 & 164 A4 @ 196 ¢4 - 228 E4 X
133 85 & 165 a5 N 197 ¢+ 229 E5 O
134 86 & 166 a6 @ 198 c6 F 230 E6 u
135 87 ¢ 167 A1 © 199 ¢1 |} 231 E7 T
136 88 @& 168 a8 ¢ 200 cg L 232 E8 ¢
137 89 & 169 29 -~ 200 C9 F 233 E9 @
138 8 & 170 A - 202 ca & 234 EA 0
139 8B i 171 A % 203 CB 235 EB 6
140 sc 1 172 ac % 204 cc | 236 EC ®
141 8 i 173 AD i 205 ¢ = 237 ED ¢
142 88 A 174 AE  « 206 CE % 238 EE €
143 8¢ A 175 AF  » 207 cF £ 239 EF N
144 90 E 176 B0 208 D0 L 240 FO =
145 91 @& 177 Bl § 209 Dl F 241 F1 %
146 92 K 178 B2 [ 210 D2 22 F2 =
147 93 d 179 B3 | 211 p3 L 243 F3 =
148 94 B 180 B4 212 D4k 244 F4
149 95 o 181 B5 4 213 D5 F 245 F5 )
150 9% @ 182 B6 214 D6 246 F6
151 97 @ 183 BT g 215 o1 ¢ 247 F7

152 98 184 B8 3 216 D8 F 248 F8

153 99 0 185 B9 217 Dy 4 249 F9 e
154 9 0 186 BA | 218 DA 250 FA -
155 9B ¢ 187 BB 219 o8 251 BV
156 9 £ 188 Bc 4 220 DC m 252 FC M
157 9 ¥ 189 s & 221 oo | 253 FD 2
158 9E Pt 190 BE 4 222 DpE | 254 FE
159 9 f 191 BF 4 223 pr W 255 FF

Appendix B, Reference materials 415



Keyboard scan codes

Keyboard scan codes are the codes returned from the keys on the
IBM PC keyboard, as they are seen by Turbo Pascal. These keys
are useful when you're working at the assembly language level.
Note that the keyboard scan codes displayed in Table B.2 are in
hexadecimal values.
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Table B.2

Keyboord scan Scan Code Scan Code
codes Key in Hex Key in Hex
Esc 01 «—/— OF
I 02 Q 10
@2 03 w 11
#3 04 E 12
$4 05 R 13
% 5 06 T 14
) 07 Y 15
&7 08 U 16
*8 09 / 17
(9 0A 0 18
)0 0B P 19
_- 0C {[ 1A
+= 0D } 1B
Backspace 0E Return 1C
Ctrl 1D /l 2B
A 1E V4 2C
S 1F X 2D
D 20 c 2E
F 21 v 2F
G 22 B 30
H 23 N 31
J 24 M 32
K 25 <, 33
L 26 >. 34
I 27 ?/ 35
“ 28 —Shift 36
~! 29 PrtSc* 37
«Shift 2A Alt 38
Spacebar 39 7 Home 47
Caps Lock 3A 8T 48
F1 3B 9 PgUp 49
F2 3C Minus sign 4A
F3 3D 4 4B
F4 3E 5 4C
F5 3F 6— 4D
F6 40 + 4E
F7 41 1 End 4F
F8 42 2l 50
F9 43 3PgDn 51
F10 44 0lns 52
F11 D9 Del 53
F12 DA Num Lock 45
Scroll Lock 46
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$ See compiler, directives

8087/80287 /387 coprocessor See numeric
coprocessor

80286 code generation compiler switch 249

286 Code option 249

@ (address-of) operator See address-of (@)
operator

A (pointer) symbol 41, 53

# (pound) character 17

80x87 code option 256

80x87 emulation 187

A

$A compiler directive 241, 247
Abs function 143, 239, 306
absolute clause 49
activation, qualified 85
actual parameters 77, 85
Addr function 144, 306
address functions 144
address-of (@) operator 41, 53, 75, 81
double 81
versus Addr 306
with method designators 77
address of object 306
Align Data command 247
aligning data 247
ancestors 33
and operator 71
Append procedure 145, 148, 307
ArcTan function 743, 308
argument size 363
arithmetic
functions 743
operators 69
array-type constants 59
arrays 29, 51, 59
types 29, 200

Index

variables 51

zero-based character 60, 162, 163
ASCII codes 413
.ASM files 187
assembly language 255, 291

80x87 emulation and 187

examples 293

inline

directives 300
statements 298

interfacing program routines with 292
Assign procedure 145, 146, 235, 308
AssignCrt procedure 176, 180, 235, 309
assigning text to CRT window 309
assignment

compatibility 39, 84

statements 84
automatic

call model selection, overriding 228

word alignment 241
automatic data segment 792
AutoTracking variable 172
AXregister 227, 300

$B compiler directive 247
binding
late 36
bitwise operators 70
BlockRead procedure 149, 309
blocks, program 15
BlockWrite procedure 149, 311
Boolean
evaluation, compiler switch 247
operators 70
types 24
Boolean 24, 197
LongBool 24, 197
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WordBool 24, 197

values 24
Boolean evaluation

short circuit 247
Boolean Evaluation command 247
BP register 231, 233, 299
brackets, in expressions 78
buffer

assign to text file 360
buffers, flushing 328
BX register 227, 233
Byte data type 23

C

$C code segment attribute 254
calling conventions 225
constructors and destructors 274
methods 85, 214
case statements 89
Char data type 25, 197
character
convert to uppercase 378
character pointer indexing 164
character pointer operations 166
characters
strings 71
ChDir procedure 146, 312
CheckEOF variable 173
Chr function 142, 239, 312
circular unit references 122
clearing the screen 313
clearing to end of line 313
Close function 237
Close procedure 146, 235, 313
ClrEol procedure 176, 179, 313
ClrScr procedure 176, 179, 313
CmdLine variable 151
CmdShow variable 157
CODE 291
Code generation
Windows 252
code segment
maximum size 197
Code segment attribute 254
code segment attributes 197
changing 192
command-line parameter 330
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command-line parameters 144, 346
comments
inline assembler 266, 267
program 13
common type 24
Comp floating-point type 183, 199
comparing values of real types 185
compatibility
assignment 39, 84
parameter type 770
compilation, conditional 257
compiler
directives 13, 245-261
$A 241,247
$B 247
Boolean evaluation 247
$C 254
conditional 245, 257-261
$D 248, 255
$DEFINE 258, 260
$ELSE 261
$ENDIF 261
$F 99, 228, 249
$G 249
$1 146, 250, 255, 339
$IFDEF 260
$IFNDEF 261
$IFOPT 261
$L 250, 255, 291
local symbol 250
$M 48, 256, 341
$N 27, 182, 187, 256
parameter 245
$R 251, 257
$S 48, 251
switch 245, 246-252
$UNDEEF 258, 260
$v 252
$W 252
$X 253
error messages 387
compiler directives
$M 342

Complete Boolean Eval option 247

compound statements 87
Concat function 744, 314
concatenating strings 374
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concatenation 72
conditional
compilation 257
statements 88
symbols 258
CONST 291
constant expressions 12
restrictions 12
type definition 26
constants 153
array-type 59
declaration part 16
declarations 12
file attribute 154
file name component 755
folding 239
inline assembler 275, 281
merging 240
pointer-type 62
procedural-type 63
record-type 61
set-type 62
simple 12
simple-type 58
string-type 59
structured-type 59
typed 57
object type 62
constructors
calling conventions 214
declaring 105
defined 106
error recovery 220
implementation 7105
inherited 37
virtual methods and 38, 106
VMTP and 205, 208
control-break checking 330
setting 358
control characters 711, 413
CRT window in 173
Copy function 144, 314
copying substrings 3714
Cos function 7143, 315
CPU symbols 259, 260
CreateDir procedure 159, 315
CRT window 172

Index

closing the 172
control characters in 173
create the 337
line input 773
read a line in 349
scrolling the 172, 356
write block to 383
CS register 233, 3156
value in 3715
CSEG 291
CSeg function 144, 315
cursor
location
X coordinate 380
Y coordinate 380
moving the 335
tracking the 377
CursorTo procedure 176, 179, 316
CX register 233

D

$D compiler directive 248
$D description 255
DATA 291
data
alignment 247
encryption 152
ports 237
segment 48
types See types
date and time procedures 158
GetDate 3317
GetFTime 333
GetTime 334
SetDate 359
SetFTime 360
SetTime 362
dead code removal 242
Debug Information
command 248
option 248
debugging
information switch 248
range-checking switch 257
run-time error messages 406
stack overflow switch 257
Dec procedure 143, 316
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decimal notation 9
declaration

constructors 7105

destructors 105

methods 36, 105

object types 34

part

block 15

$DEFINE compiler directive 258, 260
Delete procedure 743, 316
DEMANDLOAD code segment attribute 7192
descendants 33
Description directive 255
designators

field 53

method 39, 53

@ (address operator) with 77

destroy CRT window 318
destructors 106

calling conventions 274

declaring 705

defined 706

implementation 705
devices 149

drivers 235

handlers 233, 234
DI register 233
direct memory 202
directives 7, See compiler, directives

external 7071

far 99

forward 100

inline 102

inline assembler 265, 287, 288

interrupt 700

near 99

private 7
directories 3317

changing 312, 358

creating 315, 342

procedures 355

scan procedures for 156

searching 324, 327
directory

current 330, 331

remove a 352, 355
DISCARDABLE code segment attribute 792
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DiskFree function 158, 317
disks
status functions 758
disks, space 317
DiskSize function 158, 317
Dispose procedure 142, 317
extended syntax 207, 215
constructor passed as parameter 706, 215
div operator 69
DLL
CmdShow variable 137
exit code 135
global variables in 137
HeapLimit variable 138
HPrevInst variable 137
initalization code 135
PrefixSeg variable 137
run-time errors in a 138
structure of 132
unloading a 136
using a 128
using files ina 137
using global memory ina 737
writing a 132
DMT cache 211
DMT entry count 2711
domain, object 33
DoneWinCrt procedure 172, 176, 177, 318
DOS
device handling 234
devices 150
error codes 157
error level 232
exit code 231
operating system routines 153
Pascal functions for 343
registers and 156
verify flag 335
setting 362
DosError variable 157, 327, 328, 332, 333, 359,
360
DosVersion function 760, 318
Double floating-point type 183, 199
DS register 231, 233, 292, 299, 319
value of 319
DSEG 291
DSeg function 7144, 319
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DX register 227, 233
dymamic method table 209
dynamic
memory allocation 7471
functions 141
variables 41, 48, 53
dynamic importing 131
dynamic-link libraries 127
dynamic method calls 2713
dynamic method table
cache 211
entry count 211
dynamic methods 209
dynamic object instances
allocation and disposal 106, 215

$ELSE compiler directive 261
empty set 40
emulating the 80x87 182
emulation the 80x87 187
end of file

error messages 389
end of file status 320
end-of-file status 319, 357
end-of-line status 320, 357
$ENDIF compiler directive 261
entry code, procedures and functions 229
enumerated type 25, 197
EnvCount function 159
environment variable 332
EnvStr function 759
Eof function 7146, 319, 320
Eoln function 148, 320
Erase procedure 7146, 321
error checking

dynamic object allocation 220

virtual method calls 207
ErrorAddr variable 157, 232
errors

messages 387

fatal 409

range 251

reporting 231

run-time See run-time, errors

ES register 233

Index

EXE files
building 242
exit
functions 229
procedures 229, 231, 322
Exit procedure 141
ExitCode variable 135, 151, 232
exiting a program 231
ExitProc variable 135, 231
Exp function 743, 322
exponents 198
export directive 133
exports clause 133
expressions 65
constant 12
address 57
examples 68
inline assembler 274
classes 281-282
elements of 275-281
Extended
floating-point type 183, 199
range arithmetic 183
extended
syntax 162, 253
Extended Syntax option 253
extensibility 39
external
declarations 101, 255, 291
procedure errors 393
external (reserved word) 217
external declaration 128
EXTRN definition errors 292, 393

F

$F compiler directive 228, 249
factor (syntax) 66
Fail procedure 221
far

directives 99
far calls 227

model

forcing use of 231, 249

fatal run-time errors 409
Fibonacci numbers 186
field

designators 52
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list (of records) 31
record 52
fields, object 33
designators 53
scope 36, 105
file
size of 325
split into components 325
file componet
read 357
file-handling functions 159
file-handling procedures 158
Rename 352
Reset 353
Rewrite 354
Seek 356
SetFAttr 359
Truncate 378
file name
component constants 155
expanding 323
file position 323
FileExpand function 755, 159, 323
FileMode variable 7149, 151, 152
FilePos function 146, 323
files
-access, read-only 749
access-denied error 407
.ASM 187
Assign procedure 308
attributes 332
constants 154
buffer 202
closing 313
erasing 321
.EXE
building 242
functions for 146
handles 2071
1/0 141
modes 201
constants 754
.OBJ 291
linking with 255
procedures for 146
record types 155
text 147
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typed 152, 201
types 40, 201
untyped 148, 152, 201
untyped, variable 309, 311
FileSearch function 755, 159, 324
FileSize function 146, 325
FileSplit function 155, 159, 323, 325
return flags for 155
FillChar procedure 145, 326
FindFirst procedure 154, 158, 327
TSearchRec and 156
FindNext procedure 154, 158, 328
TSearchRec and 156
FIXED code segment attribute 197
fixed part (of records) 37
flags constants 153
floating-point
calculations, type Real and 783
code generation, switching 782
errors 410
numbers 71871
numeric coprocessor (80x87) 27
parameters 226
routines 1471
software 27
types See types, floating-point
Flush function 237
Flush procedure 148, 328
FlushFunc function 236
for statements, syntax 92
Force Far Calls
command 249
option 249
force far calls compiler switch 249
formal parameters 85, 108
forward declarations 700
Frac function 743, 329
fractions, returning 329
free bytes on disk
number of 317
FreeMem procedure 142, 329
functions 97
address 7144
arithmetic 143
body 103
calls 77, 225
declarations 7103
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disk status 158
dynamic allocation 142
entry/exit code

inline assembler 288
extended syntax 78, 253
file-handling 159
headings 103
heap error 220
importing 128
inline assembler 287-290
methods denoting 78
nested 113
ordinal 7143
parameters

inline assembler 287
pointer 744
results 227

discarding 78, 253
returns

inline assembler 288
SizeOf 211
stack frame

inline assembler 288
standard 7141
string 144
transfer 142
TypeOf 212

G

$G compiler directive 249
GetArgCount function 330
GetArgStr function 330
GetCBreak procedure 159, 330
GetCurDir function 330
GetCurDir procedure 159
GetDate procedure 158, 331
GetDir procedure 146, 331
GetEnv function 159
GetEnvVar function 332
GetFAttr procedure 154, 158, 332
GetFTime procedure 158, 333
GetIntVec procedure 158, 334
GetMem procedure 142, 334
GetTime procedure 158, 334
GetVerify procedure 159, 335
global heap 194

Index

global variables
ina DLL 137
goto statements 86
GotoXY procedure 176, 178, 335

H

Halt procedure 141, 231, 335
handles

file 201
handles, DOS 308
hardware, interrupts 233
heap

free memory in 342
heap error function 220
heap management 194

fragmenting 194

sizes 256
heap manager 194

allocating memory blocks 195
HeapBlock variable 151, 195
HeapError variable 151, 195
HeapLimit variable 151, 195
HeapList variable 1571
hexadecimal constants 9
Hi function 744, 239, 336
high

order bytes 336
Hilnstance variable 137, 151
host type 26
HPrevInst variable 157

$I compiler directive 146, 250, 255, 339
1/0 145
checking 250, 339
devices 235
DOS standard 308
error-checking 146, 250
errors 408
files 141
standard 152
I/0O Checking
command 250
option 250
identifiers 7
if statements 88
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$IFDEF compiler directive 260
$IFNDEF compiler directive 261
$IFOPT compiler directive 261
implementation
constructors 105
destructors 7105
methods 36, 105
part (program) 720, 228
sections 124
import units 729
importing procedures and functions 128, 129
dynamically 137
statically 137
in operator 73, 75
Inc procedure 143, 336 _
include directories command-line option 255
Include files 255
nesting 255
including resources 257
index clause 128, 134
index expressions 57
indexing
character pointers 764
indirect unit references 1271
inheritance 33 ‘
initialization part (program) 121
initialized variables 57
InitWinCrt procedure 172, 176, 177, 337
inline
declarations 102
directives 300
machine code 298
statements 298 |
inline assembler
asm statement 266
assembler directive 287
comments 266, 267
constants 275-277
numeric 275
string 276-277
untyped 281
directives 265, 271-273
assembler
external versus 288
expressions 274-287
classes 281-282
elements of 275-281
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immediate values 287
operators 284-287
Pascal expressions versus 274
registers 281
types 282-284
labels 267-269
memory references 281
opcodes
instruction 269-271
sizing 270-271
prefix 269
operands 273-274
operator precedence 284
procedures and functions 287-290
registers 277
use 266
relocation 282
reserved words 273
separators 266
symbols 278-281
invalid 278
scope access 280
special 278
syntax 267
InOut function 237
InOutRes variable 151, 152
input
files 152
input, DOS standard 308
Input file 147
Input standard file 752
Input text file
WinCrt unit in 177
Input variable 157
Insert procedure 743, 337
inserting
strings 337
instances
dynamic objects 38
object 37
Int function 743, 337
Integer data type 23, 197
interface section (program) 119, 125, 228, 292
interfacing Turbo Pascal with Turbo Assembler
292
internal data formats 797
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interrupt
directives 100
handlers 233
handling routines 233
procedures 360
service routines (ISRs) 233
support procedures 158
vectors 334
Intr procedure 758, 338
registers and 156
invalid typecasting errors 395
IOResult function 746, 152, 339
IP flag 233
ISRs (interrupt service routines) 233

K

keyboard
read character from 351
scan codes 4716
KeyPressed function 173, 177, 178, 339

L

$L compiler directive 217, 250, 255, 291
labels 9
declaration part 16
local 268
late binding 36
Length function 144, 239, 340
libraries
dynamic-link 127
library header 132
linking
assembly language 291
object files 255
smart 242
Ln function 743, 340
Lo function 144, 239, 340
local heap 193, 194
Local labels 267
local symbol information switch 250
Local Symbols
command 250
option 250
logarithm
natural 340
logical operators 70

Index

LongBool type 24, 197
Longint data type 23
low-order byte 340

M

$M compiler directive 48, 256, 341, 342
machine code 298
macros, inline 300
Mark procedure 194
math coprocessor See numeric coprocessor
MaxAvail function 142, 341
Mem array 202
MemAvail function 142, 342
MemL array 202
memory 329, 334
allocation
compiler directive 256
error messages 387
inline assembler references 281
size 256
Memory Sizes command 256
memory usage
Turbo Pascal and 191
MemW array 202
methods
activation, qualified 85
assembly language 217
calling
as functions or procedures 78, 85
conventions 85, 214
dynamic 213
declaring 105
defined 33
designators 39, 53
@ (address operator) with 77
dynamic 209, 213
external 217
identifiers, qualified 36
accessing object fields 53
in method calls 39, 85
in method declarations 105
implementation 36, 105
overridden, calling 86
overriding inherited 37
parameters
Self 85, 86, 105
defined 2714
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type compatibility 7170
qualified activation 85
static 36
calling 39
virtual 36
calling 39, 85, 212
error checking 207
methods. declaring 36
MKkDir procedure 146, 342
mod operator 70
modular programming 778
Move procedure 145, 343
MOVEABLE code segment attribute 197
moving the cursor 335 ;
MsDos procedure 158, 343

N

$N compiler directive 27, 182, 187, 256
name clause 128, 134
near
directives 99
NEAR calls 227
nesting
files 255
procedures and functions 228
network file access, read-only 749
New procedure 41, 142, 344
extended syntax 207
constructor passed as parameter 106, 215,
344
used as function 216
nil 41, 53
not operator 77
NULL character 161
null strings 11, 28
null-terminated strings 41, 161
NULL character 161
pointers and 162
standard procedures and 167
number
random 348
numbers, counting 9, 197
numeric coprocessor
compiler switch 256
detecting 187
emulating 147
assembly language and 187
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evaluation stack 185
floating-point 27

mode 400

numeric processing option 27
using 181-187

o

.OBYJ files 291
linking with 255

object ~

directories, compiler directive 25
files 291

linking with 255
segment of 358

objects

ancestor 33
constructors

declaring 105

defined 106

error recovery 220

implementation 705

inherited 37

virtual methods and 38, 106

VMTP and 205, 208
descendant 33
destructors 106

declaring 105

defined 106

implementation 7105
domain 33
dynamic instances 38

allocation and disposal 106, 215
dynamic method table 209
fields 33

designators 53

private

scope 36

scope 36, 105
inheritance 33
instances 37
internal data format 205
methods

private

scope 36

pointers to 39
polymorphic 39, 84, 110
typed constants of type 62
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types 33
declaring 34
virtual method table 207
pointer 205
initialization 208
virtual methods
call error checking 207
calling 212
Odd function 143, 239, 344
odd number 344
offset of an object 345
Ofs function 744, 345
opcodes 298
inline assembler 269-271
Open function 236
operands 65
operations
character pointer 166
operators 6, 65, 69
@ (address-of) 41, 53
address-of (@) 81
and 71
arithmetic 69
bitwise 70
Boolean 70
div 69
logical 70
mod 70
not 71
or 71
PChar 72
precedence
inline assembler 284
precedence of 65, 69
relational 73
set 73
shl 70
shr 70
string 72
xor 71
optimization of code 239
or operator 71
Ord function 23, 25, 142, 239, 345
order of evaluation 240
ordinal
functions 743
procedures 143

Index

types 22
ordinal number of value 345
out-of-memory errors 387
output

files 152
output, DOS standard 308
Output file 147
Output standard file 152
Output text file

WinCrt unitin 171
Output variable 157
overlays

manager 141
overridden methods, calling 86
overriding inherited methods 37

P

Pack procedure 142
packed (reserved word) 29
PackTime procedure 158, 345
TDateTime and 156
ParamCount function 744, 346
parameter
command-line 330

parameter directives 253, See compiler,

directives, parameter
parameters
actual 85
command-line 7144
floating-point 226
formal 85, 108
number of 346
number passed 330
passing 85, 225
procedural-type 174
Self 85, 86, 105
defined 214
type compatibility 7170
value 109, 226
variable 109
untyped 170
VMT 214
parameters, command-line 346
ParamStr function 144, 346
Pascal strings 161
PChar operators 72
PChar type 41, 162
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PERMANENT code segment attribute 192
'Pi function 743, 347
pointer (*) symbol 41, 53
pointer and address functions 744
pointer-type constants 62
pointers ‘
assignment compatibility 39
comparing 74
comparing character 75
to objects 39
types 41, 200
values 53
variables 53, 76
polymorphism
object instance assighment 84
parameter type compatibility 770
pointer assignment 39
Port array 237
PortW array 237
Pos function 144, 347
pound (#) character 17
precedence of operators 65, 69
Pred function 23, 143, 239, 347
PrefixSeg variable 1571
PRELOAD code segment attribute 792
private
fields
scope 36
methods
scope 36
PROC directive, defining parameters with 293
procedural
types 42, 111, 111-115
declarations 42
in expressions 79
in statements 79
variable declaration 777
variable typecasts and 54
values, assigning 177
variables 111
restrictions 712
using standard procedures and functions
with 112
procedural-type constants 63
procedural-type parameters 174
procedure and function declaration part
(program) 17
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procedure call models 99
procedures 97

body 98
declarations 97
Dispose
extended syntax 207, 215
constructor passed as parameter 106,
215
dynamic allocation 747
entry/exit code
inline assembler 288
Exit 141
Fail 221
file-handling 158
Halt 141
headings 98
importing 128
inline assembler 287-290
methods denoting
calls to 85
nesting 113, 228
New
extended syntax 207
constructor passed as parameter 706,
215
used as function 216
ordinal 743
parameters
inline assembler 287
stack frame
inline assembler 288
standard 7471
statements 85
string 143

programs

~execution, stopping 356

halting 335

headings 117

lines 14

parameters 117

syntax 117

termination 2371 ~
Ptr function 41, 144, 239, 348
PUBLIC 291

definition errors 393
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Q
qualified
activation 85, 86
identifiers 8, 18
method identifiers 36
accessing object fields 53
in method calls 39, 85
in method declarations 105

R

$R compiler directive 257
virtual method checking 207
$R filename directive 257
Random function 744, 152, 348
random generator
initialize 349
random number 348
random number generator 152
Randomize procedure 7145, 349
RandSeed function 152
RandSeed variable 757
Range Checking
command 251
option 251
range checking 165
compile time 241
compiler switch 251
range checking, Val and 379
read a line 349, 352
read file component 357
read keyboard character 357
read-only file access 749
Read procedure
text files 145, 148, 349
typed files 351
read text file 349
ReadBuf function 177, 178
reading records 309
ReadKey function 173, 177, 178, 351
Readln procedure 748, 352
real
numbers 27, 181, 198
types 27
record-type constants 67
records 30, 52, 61, 201
fields 52

Index

redeclaration 17, 47
reentrant code 233, 234
referencing errors 400
register-saving conventions 231
registers

AX 227, 300

BP 231, 233, 299

BX 227, 233

CS 233

CX 233

DI 233

DS 231, 233, 292, 299

DX 227, 233

ES 233

inline assembler 281

inline assembler use 266

SI 233

SP 231

SS 231

using 227, 231, 233, 299
registers, CS 315
relational operators 73
relaxed string parameter checking 252
Release procedure 194
relocatable reference errors 394
relocation

inline assembler 282
RemoveDir procedure 159, 352
Rename procedure 146, 352
repeat statements 90
repetitive statements 90
reserved words 6, 7

external 217

inline assembler 273

virtual 36

with 53
Reset procedure 145, 146, 152, 353
resident keyword 134
resource file 257
resources

including 257
results

functions

discarding 78, 253

Rewrite procedure 145, 146, 354
RmbDir procedure 146, 355
Round function 142, 239, 355
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round-off errors, minimizing 184
rules, scope 17
run-time
errors 231, 406
fatal 409
ina DLL 138
support routines 141
run-time errors, generating 356
RunError procedure 356

S

$S compiler directive 48, 251
scale factor 10
scan codes, keyboard 416
scope

object 35

of declaration 17
ScreenSize variable 172
ScrollTo procedure 176, 179
searching directories 327
Seek procedure 145, 147, 356
SeekEof function 748, 357
SeekEoln function 748, 357
Seg function 358
segment attributes 7191
segment of object 358
Self parameter 85, 86, 105

defined 2714
Seq function 144
set-type constants 62
set types 40, 200
SetCBreak procedure 159, 358
SetCurDir procedure 159, 358
SetDate procedure 158, 359
SetFAttr procedure 154, 159, 359
SetFTime procedure 158, 360
SetIntVec procedure 158, 360
sets

comparing 75

constructors 66, 78

membership 75

operators 73
SetTextBuf procedure 748, 360
SetTime procedure 158, 362
SetVerify procedure 159, 362
shl operator 70

short-circuit Boolean evaluation 240, 248
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Shortint data type 23
shr operator 70
Sl register 233
signed number (syntax) 10
significand 7198
simple
statements 83
types 22
simple-type constants 58
Sin function 743, 362
sine of argument 362
Single floating-point type 183, 198
size
disk 317
free memory
in heap 342
largest free block
in heap 341
of argument 363
SizeOf function 144, 211, 327, 363
smart linking 242
software
floating-point 27
interrupts 233
numeric processing See numeric coprocessor,
emulating
software interrupts 338
source debugging compiler switch 248
SP register 231, 299
value of 363
space characters 5
SPtr function 744, 363
Sqr function 143, 364
Sqrt function 743, 364
square
of argument 364
square root
of argument 364
SS register 231, 299
value of 364
SSeg function 144, 364
stack 7193
80x87 185
checking switch directive 257
overflow 48
switch directive 257
segment 48
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size 256
Stack Checking

command 2571

option 251
stack frame

inline assembler use of 288
stack segments

DLLs and 7139
standard

functions, constant expressions and 13

units See units, standard
statement part (program) 17
statements 83

assignment 84

case 89

compound 87

conditional 88

for 92

goto 86

if 88

procedure 85

repeat 90

repetitive 90

simple 83

structured 87

uses 118

while 91

with 53, 94
static data area 793
static importing 737
static methods 36

calling 39
Str procedure 143, 364
StrCat function 167, 365
StrComp function 167, 366
StrCopy function 167, 366
StrDispose function 168, 367
StrECopy function 167, 367
StrEnd function 167, 368
StrIComp function 768, 368
strict string parameter checking 252
string

length

determining 340

string literal

assigning to PChar 762
string-type constants 59

Index

String Var Checking
command 252
option 252
strings 59
allocating on heap 372
appending 365, 368
character 11
comparing 74, 366, 369, 371
concatenation 72, 314
construction 374
converting 373
converting to lowercase 371
converting to uppercase 376
copying 366, 367, 373
copying characters 370, 372
coverting 161
deletion 316
first occurrence of character 375
first occurrence of string 374
functions 144
handling 741
initializing 326
last occurrence of character 375
length 370
length byte 200, 326
maximum length 200
null 28
null-terminated 471, 161
operators 72
Pascal 161
procedures 143, 337, 364, 379
relaxed parameter checking 252
strict parameter checking 252
types 28, 200
variables 51
Strings unit 1671
using the 167
StrL.Cat function 167, 368
StrL.Comp function 168, 369
StrL.Copy function 167, 370
StrLen function 167, 370
StrLIComp function 768, 371
StrLower function 768, 371
StrMove function 167, 372
StrNew function 168, 372
StrPas function 768, 373
StrPCopy function 167, 373
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StrPos function 168, 374
StrRScan function 168, 375
StrScan function 168, 375
structured

statements 87

types 28

declaring 113

structured-type constants 59
StrUpper function 168, 376
subdirectory

create a 342
subrange type 26

’ substrings

copying 314

deleting 316

inserting 337

position 347
Succ function 23, 143, 239, 376
Swap function 744, 239, 377
swapping bytes 377

switch compiler directives 245, 246-252

switch directives 246
symbols 5

conditional 258

CPU 260

inline assembler 278-281

local information 250

scope access

inline assembler 280

syntax

extended 253

inline assembler 267
syntax diagrams, reading 5
System unit 118, 141, 187

floating-point routines 182

T

tag field (of records) 32
task header 793
TDateTime type 156
terminating a program 231, 322
terms (syntax) 67
text
files 147,319
devices 150
drivers 235
records 202
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text file
read from 349
TFileRec 155, 201
time procedures
GetFTime 333
GetTime 334
SetFTime 360
SetTime 362
tokens 5
TrackCursor procedure 176, 179, 377
transfer functions 7142
trapping
1/0 errors 250
interrupts 233
TRegisters type 156
Trunc function 7142, 239, 377
truncate a value 377

" Truncate procedure 147, 378

TSearchRec type 156
TTextRec records 155, 201, 235
Turbo Assembler 291, 292

80x87 emulation and 187

example program 297
type

Boolean 197

LongBool 197

WordBool 197
type checking, strings and 252
typecasting, invalid 395
typed

constants 57

object type 62

files 152, 201
TypeOf function 212
types 21

array 29, 200

Boolean 24

Byte 23

Char 25, 197

common 24

compatibility 44

declaration 21

part 16, 45

definition, constant expressions and 26

enumerated 25, 197
file 40
floating-point 183, 198
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Comp 27, 183, 199
comparing values of 185
Double 27, 183, 199
Extended 27, 183, 199
Single 27, 183, 198

host 26

identity 43

Integer 23, 197

LongBool 24

Longint 23

mismatches, error messages 390

object 33
declaring 34

ordinal 22

PChar 41, 162

Pointer 41, 200

procedural 42, 79, 111

real 27

real numbers 198

record 30, 201

set 40, 200

Shortint 23

simple 22

string 28, 200

structured 28

subrange 26

Word 23

WordBool 24

U
$UNDEF compiler directive 258, 260
unit
WinCrt 147, 171
units
80x87 coprocessor and 187
circular references 122
heading 119
identifiers 7
indirect references 121
scope of 18
standard
System 141
system 7118
WinCrt 150
WinDos 153
syntax 118

Index

version
mismatch errors 396
number 122
Unpack procedure 142
UnpackTime procedure 158, 378
TDateTime and 156
unsigned
constant 66
integer 9
number 10
real 10
untyped
files 148, 152, 201
var parameters 110
untyped files, variable 309, 311
UpCase function 744, 378
uses statement 1718

\'

$V compiler directive 252
Val procedure 743, 379
value
parameters 109, 226
typecasts 79
var
declaration section 243
parameters 109, 226
untyped 71710
string checking, compiler switch 252
variable
decrementing a 316
dynamic
create 344
environment 332
variables 47
absolute 49
arrays 51
declaration part 16
declarations 47
disposing of 317, 329

DosError 157, 327, 328, 332, 333, 359, 360

dynamic 41, 53
FileMode 149
global 48
increasing 336
initializing 57
local 48



parameters 226
pointer 53, 76
procedural 1771
restrictions 112
record 52
references 50
strings 57
typecasts 53, 54
untyped file 309, 311
variant part (syntax) 31.
VER10 symbol 259
video operations
Write (text) 380
Write (typed) 382
Writeln 383
virtual (reserved word) 36
virtual method table 207
pointer 205
initialization 208
virtual methods 36
calling 39, 85, 212
error checking 207
VMT field 205
VMT parameter 2714

w

$W compiler directive 252
WEP

exported function 736
WhereX function 777, 179
WhereX procedure 380
WhereY function 177, 179
WhereY procedure 380
while statements (syntax) 97

WIN87EM.DLL emulator library 182, 187

WinCrt unit 147, 150, 171
using the 171
variables in 174
WinDos unit 153
~ constants 153
date and time procedures 158
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disk status functions 758
DosError in 1567
environment-handling functions 759
file-handling procedures and functions 758,
159
interrupt support procedures 158
miscellaneous functions 760
miscellaneous procedures 159
types 155 ‘
windows stack frames 252
WINDOWS symbol 259

~ with (reserved word)

statement 53
with statements 94
Word

data type 23
word

alignment

automatic 241

WordBool type 24, 197
write ‘

procedures 145

statements

80x87 coprocessor and 186

Write procedure 7148

text files 380

typed files 382
write statements, DOS 308
WriteBuf function 383
WriteBuf procedure 176, 177
WriteChar procedure 177, 178
Writeln procedure 748, 383

80x87 coprocessor and 186
writing records 371

X
$X compiler directive 162, 253
xor operator 71

Z

zero-based character arrays 60, 162, 163
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