


























































































































































































































































































































































































































































































































































































































































































































Part 2 Chapter 18 Files

procedure I0check;
{

check for I/0 error; print message if needed

}
var

IOcode : Integer;

Ch : Char;
begin

IOcode := IOresult;

I0err := (I0code < > 0);

if IOerr then begin

case I0code o
$01 : Erron('File does not exist);
$02 : Error(‘File not open for input);
$03 : Error(‘File not open for output’);
$04 : Error(‘File not open’);
$10 : Error(‘Error in numeric format");
$:0 : Error(‘Operation not allowed on logical device’);
8§21 : Error(‘Not allowed in direct mode');
$22 : Brror(‘Assign to standard files not allowed’);
$90 : Error(‘Record length mismatch’);
$91 : Error(‘Seek beyond end-of-file’);
$99 : Error(‘Unexpscted end-of-file’);
$F0 : Error('Disk write error’);
§F1 : Error('Directory is full’);
$F2 : Brror('File size overflow’);
$FF : Error(‘File disappeared’)

else

Error("Unknown I/0 error: *);
Write(I0code:3)
end; { of case}
Read(Kbd,Ch)
end
end,; { of proc IOcheck }

This routine does a number of things. First, since it always calls
10result, it clears the pending 1/0 error code. Second, it sets the
global flag /Oerr, so that other parts of the program will know
whether or not there has been an error and can act accordingly.
Third, it prints out an error message on line 24, pausing until the
user hits any key (hence "Read(Kbd,Ch)", which will read a
single character without echoing it back to the screen). Fourth, it
uses the else clause of the case statement to handle any
undefined I/0 errors.
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(A programming note: this routine uses a single case statement
for clarity. However, since the values in the case statement are so
widely spread—using only 15 values within a range of 255—a
combination of if..then..else and case statements might be more
efficient.)

If we insert this code into Convert, then we might rewrite our loop
to look like this:

{ $I-} program Convert;

'beéi.n { main body of Convert }

repeat
Write('Enter input file: ’); ReadLn(InFileName);
Assign(InFileInFileName);
Reset(InFile); I0Check

until not I0err;

en;!. { of program Convert }

Since you are now using /Ocheck here (and, presumably,
elsewhere throughout your code), you can now turn off 1/0 error
trapping for the entire program with a single { $I-} directive at the
start of the program. Well, you and | have journeyed far. We have
covered many, many aspects of programming using TURBO
Pascal, and with some practice and practical application, you
should be well on your way to solving some real problems of your
own.

I've included a program called GAME1.PAS that brings many of
these concepts together in a practical way, and lets you have fun
besides. You should study it, compile it, and play with it for
awhile. Then, when (and if) you feel up to it, you might want to
tackle the advanced programming concepts presented in Part lIl.

But now you have the basis for doing just about anything you
want to do. Your only limit is your imagination, and the sky is the
limit...
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BY8

—The Sky'’s the Limit—
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Part 3 Chapter 19 Useful Pascal Routines

19. USEFUL TURBO PASCAL ROUTINES

Welcome to Part llI! | am glad you made it this far. Since you are
here, | assume that you are interested in some advanced
programming techniques. Well, there’s no shortage of those
here. Happy programming!

Here are some program examples designed for advanced func-
tions under TURBO Pascal. They aren’t specific to an operating
system (such as MS-DOS or CP/M); instead, they can be used
anywhere. They're designed as utilities to help you put your
programs together.

All of these programs can be found on your Turbo Tutor diskette.
The file name of each program is given in the title for each
section. These programs can all be compiled and executed
immediately; no special hardware or software is assumed.

19.1 FUNCTION KEY DETECTION (FUNCKEYS.PAS)

This routine allows you to see what character or character
sequences are produced by any special keys on your computer's
keyboard. This will help you to use those keys for special
functions in your programs. It does assume that any two-
character sequences have ESC (Chr(27)) as the first character.

program GetFunctionKeyData;

{
This program looks at keyboard input to see if a key was hit that

generates & two-character sequence. On most keyboards, these two
characters consist of chr(27) [ESC] plus an alphanumeric char.

}

var
Ch : Char;
Previous : Boolearn;
Count : Integer;
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begin
for Count := 1 to 20 do begin
Read(Kbd,Ch); { Read a character, if ESC (chr(27) then. }
if (Ch = chr(R7)) and keypressed then begin
{ keystroke must be either ESC key or onse }
Previous := Trus; { that genserates a two-digit code }

Read(Kbd,Ch);
end

else Previous := False;
if Previous
then Write('previous /)
else Write(’single char ’);
WriteLn(‘Ord(Ch)='0rd(Ch))
end end. { of program GetFunctionKeyData }

19.2 BUFFERED INPUT (TYPEAHED.PAS)

This program shows how to guarantee that any characters typed
by the user will be read. In other words, even if the program is off
doing something else, characters typed will not be lost (up to the
size of the buffer, the size of which depends upon your computer
model and operating system).

{$0-C-}
program Buffered;

{
The $C-directive is necessary for typs-ahead (buffered)
input; otherwise, characters will be lost. Also, since
Read(Ch) require an end-of-line before processing, you
must use the Read(Xbd,Ch). Type “#” to end the program.
}

var
Ch : Char;
IndxJndx : Integer;
begin
repeat

for Indx := 1 to 10000 do { delay loop to show type-ahead }
Jndx := Indx + Indx;

Read(Kbd,Ch); { get next character from buffer }
Write(Ch) { and echo it back out to the screen }
untilCh ='# { continue until “#” is entered }

end. { of program Buffered }
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This program will delay between each character. Therefore, it
could take a while to exit from if you typed many characters
ahead.

19.3 I/0 ERROR CHECKING (IOERROR.PAS)

This program contains a subroutine (/OCheck) along with two
global variables (/OVal and IOErr) that should be a part of any
program which you want to make "bullet-proof”. You need to
turn off 1/O error trapping (using the $I- compiler option) and
then makes calls to /OCheck after most (if not all) 1/0 operations.
There are two important reasons for this. First, you (and your
program) will then know if any errors have occured and can take
appropriate steps. The global variables /OVal and /OErr can be
used to test for specific problems. Second, if an error has
occured, you need to read /Oresult (which /OCheck does) to
clear it before performing another I/0O operation; otherwise, a
second (and different) error can result.

{$I-}
program TestIOCheck;
{

The routine IOCheck, along with the global declarations
IOFlag and IOErr, should be placed in any program where you
want to handle your own I/0 error checking.

}

const

IOVal : Integer =0;

IOErr : Boolean = False;
var

InFile : Text;

Line : string[80];
procedure I0OCheck;

{
This routine sets IOErr equal to IOresult, then sets
IOFlag accordingly. It also prints out a message on
the 24th line of the screen, then waits for the user
to hit any character before proceding.

[

Ch : Char;
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begin
I0Val := I0result;
IOErr:= (I0Val < > 0);
GotoXY(1,24); ClrEol; { Clear error line in any case }
if IOErr then begin
Write(Chr(7));
case IOVal of
$01 Write(’File does not exist’);
$02 : Write('File not open for input’);
$03 : Write(‘File not open for output);
$04 : Write('File not open’);
$05 : Write(’Can’t read from this file’);
806 : Write('Can’’t write to this file');
$10 : Write(’Error in numeric format');
$20 : Write('Operation not allowed on a logical device’);
$21 : Write(’Not allowed in direct mode');
$22 : Write(’Assign to standard files not a.]lowed’),
$90 : Write(‘Record length mismatch’);
$91 : Write(‘Seek beyond end of file');
$99 : Write('Unexpected end of file);
$FO : Write(’Disk write error’);
$F1 : Write('Directory is full');
$F2 : Write('File size overflow’);
8FF : Write('File disappeared’)
else Write('Unknown I/O error: ‘JOVal:3)

end;
Read(Kbd,Ch)
end
end; { of proc IOCheck }

procedure PutLineNum(LineNum : Integer);
{
This routine tells you which line is being executed,
so that you can see which statement is causing which
€rror.
}
begin
GotoXY(1,1); ClrEol;
Write(’Executing line #',LineN um)
end; { of proc PutLineNum }

begin
PutLineNum(1); Assign(InFile,/dummy’); I0Check;
PutLineNum(R); Rewrite(InFile); I0Check;
PutLineNum(3); Read(Infile,Line); I0Check;
PutLineNum(4); Close(Infile); IOCheck
end { of program TestIOCheck }
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20. MS-DOS ROUTINES

—DOS Function Calls—

Over half of the copies of Turbo Pascal out there are running
under MS-DOS, so this advanced section will start with some
code designed to aid in interfacing with MS-DOS. These routines
are meant to serve as examples for advanced programmers; by
their very nature, they can get you into trouble if you're not sure of
what you're doing.

All of these programs can be found on your TURBO Tutor disk
(assuming that you have the MS-DOS version). The file name of
each program is given in the title for each section. These
programs can all be compiled and executed immediately; how-
ever, you should look at each program before running it, since it
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may expect certain things, such as a color graphics card or a
software driver.

20.1 RANDOMIZE (RANDOM.PAS)

We'll start with fixing a problem in TURBO Pascal. As you may
have noticed, the procedure Randomize does nothing at all in
TURBO. Here is a procedure for MSand PC-DOS that replaces
the built in Randomize with a working version.

The new Randomize has two Integer parameters. If they are both
0, then the random number seed is set randomly. If either of the
parameters is nonzero, then they are both stored directly into the
32 bit seed.

To set the seed randomly (Randomize(0,0)), the procedure calls
MS-DOS to get the current time. This is a 32 bit value, which is
also stored directly into the seed. On some systems, (i.e. the NCR
Decision Mate V), the clock does not tick, so the time never
changes. Randomize checks this, and if the clock hasn’t changed
after a Delay(100), it asks the user to hit a key. While waiting for
the key, it continuously increments two counters. These are then
stored into the seed.

Please note: This routine is for MS-DOS/PC-DOS TURBO
ONLY! ~

program RandomTest;

{
This program tests out the Randomize procedure. It also
calculates a chi-square value as a test of Random itself
Chi-square values between 3 and 16 are desirable, with
values close to 8.3 being optimum.

}

var
81,82 IndxJndx,Count : Integer;
SumT NP : Real;
Tally : array{0.9] of Integer;

procedure Randomize(I: Integer);
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var
RSet : record
AX BX CX DX BP,SI,DI,DS ES Flags: Integer;
end;
Ch : Char;

begin
ir (;=0) and (J=0) thenbegin { Generate a random random number

. seed }
RSet.AX:=$2C00; { DOS time of dgy function }
MSDos(RSet);

I:=RSet.CX; { Set I and J to the system time }
J:=R8et.DX;

Delay(100); { This delay may have to be increased for faster systems }
MSDos(RS8et);
if (I=RSet.CX) and (J=RSet.DX) then begin { Clock isn't ticking }
I:=0;
J:=0;
whils KeyPressed do
Read(KbdCh); { Clear kegyboard buffer }
Write(‘Hit any key to set the random number generator: ‘);
repeat
I :=1+13;
J:i=J+17
until Keypressed;
Read(¥Xbd,Ch); { Absorb the character }
WriteLn
end

end;

MemW[DSeg:$01291]:=I; { This is the core of the routine: store a 38 bit }

MemW[DSeg:012B]:=dJ; {seed at locations DSeg:$0129..DSeg: $01 2B}
ond; { of procedure Randomize }

begin{ main body of program RandomTest }
Writeln(‘Enter count <= O to end program’);
r

Write(’Enter count: OF { get # of samples }
ReadLn(Count);
if Count > O then begin { do random number test }
Write('Enter seeds (81 82): '); { get R integers for seed }
ReadLn(81,82);
Randomize(S1,82); { set random number seed }
FiliChar(Tally,SizeOf( Tally),0); { clear tally array }
for Indx:= 1 to Count do begin { generate Count numbers }
Jndx := Random(10); { range is 0.9}
Tally{dndx] := Tally{Jndx] + 1 { count how many of each }
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Sum := 0.0; { clear sum for X~2 }
NP := Count/10.0; { theoretical number for each }
for Indx := 0 to O do begin { for each possible result do }
Write(Tally[Indx]:5); { write total for that value }
Sum := Sum + Sqr(Tally[ Indx]-NP)/NP { and calculate X~2 }
end,
WriteLn;

WriteLn(‘Chi-Square (9 degrees of freedom) = ‘Sum:8:3)
end
until Count <=0
end { of program RandomTest }

20.2 READ DIRECTORY (DIRECTRY.PAS)

TURBO Pascal gives you a lot of control over disk files, including
the ability to erase files as well as to rename them. But nothing

quite beats being able to read the directory off the disk.

Here’s asimple program that will read the names of all the files off
a given drive. You can also specify a mask, so that you only get

files matching a given pattern.

program DirList;

{
This is a simple program to list out the directory of the
current (logged) drive.

}

type
Charl2arr = array [ 1..12 ] of Char;
Stringl0 =gtring[ 20 J;
‘RegRec =
record
AX, BX, CX, DX, BP, SI, DI, DS, ES, Flags : Integer;
end; .
var
Regs : RegRec;
DTA : array [ 1.43 ] of Byte;
Mask : CharlRarr;
NamR : stringR0;
Error, I : Integer;

begin { main body of program DirList }
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FillIChar(DTA SizeOf{ DTA),0); { Initialize the DTA buffer }
FillChar(Mask,SizeOf Mask),0); { Initialize the mask }
FillChar(NamR,SizeOf{ NamR),0); { Initialize the file name }
WriteLn( ‘Directory list program for MS-Dos.’ );
WriteLn;
Regs.AX := $1A00; { Function used to set the DTA }
Regs.DS := Seg(DTA); { store the parameter segment in DS }
RegsDX := Ofs(DTA); {" " ’offset in DX}
MSDos(Regs); { Set DTA location }
Mask := ‘P2?99929.299; { Use global search }
Regs.AX := $4E00; { Get first directory entry }
RegsDS := Seg(Mask); { Point to the file Mask }
RegsDX := Ofs(Mask);
RegaCX := 28; { Store the option }
MSDos(Regs); { Execute MSDos call }
Error:= Regs.AX and $FF; { Get Error return }
I:=1; { initialize ‘I’ to the first element }
if (Error = 0) then
repeat
NamR[I] := Chr(Mem[Seg(DTA):0fs(DTA)+R9+1]);
=1+1;

until not (NamR(I-1] in [’ ".'~']) or (I>20);

NamR[0] := Chr(I-1); { set string length because assigning }
- { by element does not set length }

while (Error = 0) do begin

Error:=0;

Regs.AX := $4F00; { Function used to get the next }
{ directory entry }

Regs.CX := 2%; { Set the file option }

MSDos( Regs ); { Call MSDos }

Error := Regs.AX and $FF; { get the Error return }

I:=1;

repeat
NamR{I] := Chr(Mem[ Seg(DTA):0fs(DTA)+29+I]);
I:=1+1;

until not (NamR([I-1]in [’ './~'] ) or (I > 20);
NamR[0] := Chr(I-1);
if (Error = 0)
then WriteLn(NamR)
end
end { of program DirList}
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20.3 READ DIRECTORY II (QDL.PAS)

Here's a more extensive directory-reading program.

program QDL;

program QDL Version 2.00A 09/01/84

QDL uses MS8Dos to get a listing of an IBM formated diskette.
The function calls used can be found in the DOS Technical Reference
Manual. This program saves the current Data Transfer Area ( DTA.) in
thevariables DTAseg and DTAofs. The DTA isthen reset to the Segment
and Offset of a Buffer variable ‘DTA’.

{ $I-,U-,C—}
type { TYPE declarations }
Registers =
record { register pack used in MSDos call }
AX, BX,CX, DX, BP, 8I, DI, DS, ES, Flags : Integer;
end;
Char80arr = array [ 1..80 ] of Char;
String80 = gtring[ 80 ];
var { VARIABLE declarations }
DTA : exray [ 1.43 ] of Byte; { Data Transfer Area Buffer }
DTAseg, { DTA Segment before execution }
DTAofs, { DTA Offset " ”
SetDTAseg, { DTA Segment and Offset set after }
S8etDTAoOfs, { start of program }
Error, { Error return }
I,d, { used as counters }
Option : Integer; { used to specify file types }
Regs : registers; { register pack for the DOS call }
Buffer, { generic Buffer }
NamR : string80; { file name }
Mask : Char80arr; { file Masgk }

20-6



Part 3 Chapter 20 MS-DOS Routines

{
SetDTA resets the current DTA to the new address specified in the

parameters ‘SEGMENT’ and ‘OFFSET".
}

procedure SetDTA( Segment, Offset : Integer; vaxr Error: Integer );

begin
Regs AX := $1A00; { Function used to set the DTA }
Regs.DS := Segmaent; { store the parameter Segment in DS }
Regs DX := Offset; { ” ” Offset in DX }
M8Dos( Regs ); { Set. DTA. location }
Error:= Regs.AX and $FF; { get Error return }

end; { of proc S8etDTA }

{
GetCurrentDTA is used to get the current Disk Transfer Area ( DTA )
address. A function code of $2F is stored in the high Byte of the AX register
and a call to the predefined procedure MSDos is made. This can algo be
accomplished by using the “Intr” procedure with the same register record
and a $21 specification for the interrupt.

}

procedure GetCurrentDTA( var Segment, Offset : Integer;
var Error: Integer );

begin ,
Regs AX := $2F00; { Function used to get current DTA address }
{ $2F00 is used instead of $2F shl 8 to save
three assembly instructions. An idea for
optimization. }
MSDos( Regs ); { Execute MSDos function request }
Segment := Regs ES; { Segment of DTA returned by DOS }
Offset := Regs BX; - { Offset of DTA returned }
Error:= Regs.AX and $FF;
end; { of proc GetCurrentDTA
{

GetOption returns the cods used to find the file names on the current
directory ( ie. hidden, standard, or directory ).
}

procedure GetOption( var Option : Integer );
var

Ch: Char;
begin

Ch:="'?;

Option:=1;

while (Ch='?") dobegin
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Write( ‘'File Optiontouse,[ ? ] forlist: ' );
ReadLn( Ch );
WriteLn;
case ( Ch ) of
‘1’ : Option :
‘& : Option
‘3’ : Option
‘4’ ;: Option :
‘5’ : Option :
‘6’ : Option := 31;
'?”: begin { gives list of possible options
WriteLn( ‘File options are: ' );
WriteLn;
WriteLn( ‘ [ 1 ] for standard files [ default ]." );
Write( ' [ R ] for system or hidden files ‘ );
WriteLn( ‘and standard files.” );
WriteLn( ‘' [ 3 ] for volums label.’ );
Write( ’ [ 4 ] for directories and ’ );
WriteLn( ‘standard files.’ );
WriteLn( ’ [ 5 ] for directories, hidden or ’ );
Write( ’ system files, and standard’ );
WriteLn( ’ files’ );
Write( ' [ 6 ] same as 5, but with volume’ );
WriteLn( ' label included.’ );

1;
7

— Look below for an expla-
/ ofeach.

{
{
8; { — These are the options.
16; {
[2; {
{

WriteLn;
ond;
else Option :=1; { if nothing is typed or an }
exng,; { incorrect entry is made Option 1 isused}

end
énd; { of proc GetOption }

{ .
GetFirst gets the first directory entry of a particular file Mask The Mask is
passed as a parameter ‘Mask’ and,the Option was previously specified in
the SpecifyOption procedure.

}

procedure GetFirst( Mask : Char80arr; var NamR : String80;
Segment, Offset : Integer; Option : Integer;
var Error: Integer );
var
I : Integer;
begin
Error:=0;
Regs.AX := $4EQ0; { Get first directory entry }
Regs.DS := Seg( Mask ); { Point to the file Mask }
Regs.DX := Ofg( Mask );
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Regs.CX := Option;
MS8Dos( Regs );

Error := Regs.AX and $FF,;
I:=1;

repeat

Chapter 20 MS-DOS Routines

{ Store the Option }

{ Execute MSDos call }

{ Get Error return }

{ initialize ‘I’ to the first element }
{ Enter the loop that reads in the }
{ first file entry }

NamR[ I ]:=Chr( mem[ Segment : Offset + 89 + I ] );

I:=1I + 1;
until( not ( NamR[ I -1
NamR[ O ]:=Chr( I-1);
end; { of proc GetFirst }

{

Jin [ “ "~ 7))
{ set string length because assigning }
{ by element does not set length }

GetNextEntry uses the first bytes of the DTA for the file Masgk, and returns
the next file entry on disk corresponding to the file Mask.

}

procedure GetNextEntry( var NamR : String80; Segment, Offset : Integer;
Option : Integer; var Error : Integer );

var
I : Integer;
begin
Error:=0;
Regs AX := $4F00;

Regs.CX := Option;
MSDos( Regs );
Error := Regs.AX and $FF;
I:=1;
ro
NamR[ I ]:=Chr( mem[
I:=1+1;

{ Function used to get the next }
{ directory entry }

{ Set the file option }

{ Call MSDos }

{ get the Error return }

Segment : Offset + 29 + I ] );

until( not ( NamR[ I -1 Jin[ ' "/~ ]));

NamR[ O }J:=Chr( I-1 ),

end; { of proc GetNextEntry }
{

main body of program QDL

}
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begin

forI:=1toR1 @ DTA[I]:=0
forI:=1 to 80 do begin
Mask[ I ]:=Chr( O );
NamR[ I ]:=Chr( O );

end;
NamR[ O ]:=Chr( O );
WriteLn( ‘QDL version 2.00A’ );
WriteLn;
GetCurrentDTA( DTAseg, DTAofs,
Error );
if ( Error < >0 ) then begin

Part 3

{ Initialize the DTA Buffer }
{ Initialize the Mask and }
{ file name buffers }

{ Set the file name length to 0 }

{ Get the current DTA. address }
{ Check for errors }

WriteLn( ‘Unable to get current DTA’ );

WriteLn( ‘Program aborting.’ );
Halt;
end;
SetDTAseg := Seg( DTA );
SetDTAofs := Ofs( DTA );
SetDTA( SetDTAseg, SetDTAofs,
Error);
if ( Error< >0 ) then begin
WriteLn( ‘Cannot reset DTA’ );
WriteLn( ‘Program aborting.’ );
Halt;
end;
Error:=0;
Buffer[ O ] :=Chr( 0 );
GetOption( Option );
if ( Option < > 8 ) then hegin
Write( ‘File Mask :’ );
ReadLn( Buffer );
WriteLn;

end,

if ( length( Buffer ) =0 ) then
Buffer := ‘9?92997??.297’;

for I:=1 to length( Buffer ) do
Magk[ I ]:=Buffer[ I ];

{ and abort. }
{ end program now }

{ Reset DTA addresses }
{ Check for errors }
{ Error message }

{ end program }
{ Set Buffer length to 0 }
{ Get file Option }

{ prompt }

{ if nothing was entered }
{ then use global search }
{ Assign Buffer to Mask }

GetFirst( Masgk, NamR, SetDTAseg, SetDTAofs, Option, Error );

if ( Error =0 ) then begin
if ( Option< > 8 ) then begin

{ Get the first directory entry }
{ if not volume label }

WriteLn( ‘Directory of : /, Buffer );{ Write directory message }

WriteLn;

end;
WriteLn( NamR )
end
else if ( Option =8 ) then

WriteLn( 'Volume label not found.’ )
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else WriteLn( ‘File '/, Buffer, "/’ not found’ );

while ( Error =0 ) do begin
GetNextEntry( NamR, SetDTAseg, SetDTAofs, Option, Error );
if ( Error = 0 ) then WriteLn( NamR );

end;
SetDTA( DTAseg, DTAofs, Error );
end { end Main }

20.4 DISK STATUS (DISKSTUS.PAS)

This program reads information about free space on a given
drive. Note that the function DefaultDrive can be used to
determine the current logged drive.

program ShowDiskStatus;

ShowDiskStatus uses MSDos and the functions therein to get
Drive information on either the current Drive or the Drive

specified on the commmand line.
}
{ $1-U-C}
type { TYPE declarations }
RegRec =
record { register pack Used in MSDos call }
AX, BX, CX, DX, BP, 81, DI, DS, ES, Flags : Integer;
end;
var
Tracks, { number of available Tracks }
TotalTracks, { number of total Tracks }
Drive, { Drive number }
Bytes, { number of Bytes in one sector }
Sectors : Integer; { number of total Sectors }
Used,TotalBytes : Real; -
Regs : RegRec;

procedure DiskStatus( Drive : Integer;var Tracks, TotalTracks,
Bytes, Sectors : integer );
{

makes MSDos call to read status of Drive; returns data,
in Tracks, TotalTracks, Bytes, and Sectors
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begin
Regs.AX := $3600; { Get Disk free space }
Regs.DX := Drive; { Store Drive number }
MSDos( Regs ); { Call MSDos to get disk info }
Tracks := Rega.BX; { Get number of Tracks Used }
TotalTracks := Regs.DX; {7 ” " oftotal Tracks}
Bytes := Regs.CX; {7 ” " ofBytes per sector }
Sectors := Regs.AX { 7 7 ” ofSectors per cluster}

ond; { of proc DiskStatus }

function DefaultDrive : Integer;
{

}

makes MSDos call to find out what current default drive is

var
Regs : RegRec;

begin
RegsAX := $1900; { Get current Drive number }
MSDos( Regs ); { Call MSDos }

DefaultDrive ;= (Regs.AX and $FF) + 1 { Return value via function }
end; { of func DefaultDrive }

begin { main body of program ShowDiskStatus }
Drive := 0; { Initialize Drive }
if (Mem[Cseg:$80]) >0 { Get command line }
then Drive := Mem[Cseg:$82] and $1F;
ifnot ( Drivein[ 1.6 ]) {Ifnothingon command line}
thexn Drive := 0; { or bad drive specified,}
{ then logged drive }
DisgkStatus( Drive, Tracks, TotalTracks, Bytes, Sectors );
WriteLn;
WriteLn;
Write( ’ ")
if ( Drive =0 ) then
Drive := DefaultDrive;
WriteLn( ‘DSCST on Drive ’, chr( Drive + $40 ), ":");
WriteLn;
{ Write disk information }
WriteLn( Tracks:?, ‘available tracks.’ );
WriteLn( TotalTracks:?, ‘total tracks.’ );
Used :=(( TotalTracks - Tracks ) / TotalTracks ) * 100;
WriteLn( Used:7:2, ‘% used.’ );
WriteLn( Sectors:7,’ sectors per cluster.’ );
WriteLn( Bytes:7,’ bytes per sector.’ );
TotalBytes := (( Sectors * Bytes * 1.0 ) * Tracks );
WriteLn( TotalBytes:7:0,’ total bytes available on disk.’ );
WriteLn
end. { of program ShowDiskStatus }
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20.5 DOS VERSION NUMBER (VERSION.PAS)

Here's a much simpler routine, designed to allow you to read the
DOS version number:

program DosVersion;
function DosVer : Real;
var

Regs : record

AX BX CX DX BPSI DI DS ESFlags: Integer;
end; :

ALAH : Byte;

begin

Regs.AX := $3000;
MSDos( Regs );
AL := Regs.AX and $FF,
AH := ( Regs.AX and $FFOO ) shr 8;
DosVer := AL + AH/100;
end; { of func DosVer }

begin { main body of program DosVersion }

WriteLn;
WriteLn;
WriteLn( DosVer:4:2 );
end. { of program DogVersion }

20.6 DIRECT VIDEO OUTPUT (IBMINT10.PAS)

This routine uses interrupt 10 to write directly to the screen. This
allows you to do fast, unfiltered screen updates. It is designed to
work only on the IBM PC. It is not generic.

program IBMpcScreen,
{ This program shows the use of direct Video on the IBM-PC (only!!!)).}
{ Interrupt 10 is used for all Video I/O }
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const
Video =$ 10; {SetVideoI/O Interrupt}
SetVideo = 0; {8SetVideo mods}
SetCurPosition = $200; { Set cursor position }
ReadCursor = $300; { Read cursor position }
WriteChar =$EQO; { Write character to sceen }
VideoBW8BOx2BA = 2; { Mode 80x25 B/W, Alpha}
VideoColor80xRBA = 3; { Mode 80xR6 Color, Alpha }
type
Result = { Register pack }
record
AX BX,CX DX BP,SI,DIDS ES Flags: Integer;
end;
var
Rec : Result;
Row,Col : Integer;
begin

Rec.AX := SetVideo + VideoBW80xR6A; { assumes BW 80x25 display }
RecBX := 18B;

Intr(VideoRec); { Set Video Mode }
Rec.AX := WriteChar + Ord(‘A’);

Intr(VideoRec); { Output ‘A’}
Rec.AX := ReadCursor;

Intr(VideoRec); { Read the cursor position }

Row := Rec.DX and $FFO0 shr 8;

Col := Rec.DX and $FF;

Write(‘'Row = ‘Row, Column = ‘,Col); {Show the Row and column }
Rec.AX ;= SetCurPosition;

Rec.DX := $0A0A;

Intr(VideoRec); { 8et the cursor to Row 10 and column 10}
Rec.AX := WriteChar + Ord(‘#');

Intr(VideoRec); { Output ‘#'}
Rec.AX := ReadCursor;

Intr(VideoRec); { Read the cursor position }

Row := Rec.DX and $FF0O0 shr 8;

Col := Rec.DX and $FF;

Write('Row = ‘Row, Column = ‘Col); {8how the Row and column }

Rec.AX := SetCurPosition;

RecDX := $1414;

Intr(VideoRec); { Set the cursor to Row 20 and column 20 }
end. { of program IBMpcScreen }
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20.7 DIRECT MEMORY OUTPUT (MEMSCREN.PAS)

Here's a second way to write directly to the screen: direct
memory addressing. The following program shows how. It's set
up for the Color Graphics display, but can be easily changed to
work with the Monochrome by changing the Segment and Offset
addresses used in the subroutine X. Again, this program is for the
IBM PC only; it is not generic.
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program ScreenMap;
{program to Write to the screen map}
const
ColorSeg = $B000;
ColorOfs = $8000;
var
IJ : Integer;
C : Char;
RowNumber,ColNumber,Length,Dir
: Integer;
Direction : Char;
procedure X(J K : Integer);
begin
Mem[ ColorSeg:ColorOfs + J] := K { Write to screen memory }
end; { of procX }

procedure Y(R,C,N.,ChD: Integer); {r=row C=column n=length ch=char}
var
IJ : Integer;
begin
J :=((B-1)*160) + ((C-1)*R); { compute starting location }
forI:=1 to N do begin
X(J,Ch); { 1oop n times }
if D=0
thendJ:=J + 160
else J:= J+R;
end
end; { of procY}

begin
CliScr;
GotoXY(20,10);
Write('Do you want to play <Y/N>? ');
Read(kbd,C);
if(C='y)or (C="Y")thenbegin
repeat
ClrScr;
GotoXY(20,10);
Write(‘"Would you like to draw a line <Y/N>? );
Read(kbd,C);
until (C=‘y)or(C="Y)or(C='n") or (C='N");
if (C="y") or(C='Y") then begin
repeat
ClrScr;
Y(1,1,8031,1);
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Y(2,1,24,18,0);
Y(2,80,24,17,0);
Y(R5,2,78,30,1);
GotoXY(R0,10);
Write(‘The line starts at what row? ’);
Read(rownumber);
GotoXY(20,12);
Write(’ what column? ’);
Read( colnumber); '
GotoXY(20,14);
Write(’ Line length in number? *);
Read(length);
GotoXY(20,18);
Write( What character to use? *);
Read(Kbd,C); Write(C);
repeat
GotaXY(10,18); Write(’ which direction<d>ownor<a>cross? '),
Read(Direction)
until (Direction='a’) or (Direction="d");
if Direction='a’
then Dir:=1
else Dir:=0;
ClScr;
Y (rownumber,colnumber,length,ord(C),dir);
GotoXY(40,24);
Write(“Your line. Try again? *);
Read(Trm,C);
until (C<>Y) and (C< > y');

ClScr

end

end

else begin
GotoXY(R3,13);
WriteLn(/*¥kxkkkx By dokkksiokkx’)

end

end { of program ScreenMap }

20.8 READING THE COMMAND LINE (CMDLINE.PAS)

This next routine can come in very handy. It reads the command
line after the name of your program. This allows you to pass
parameters for your program to use. For example, you could

write
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A>convert stars.txt stars.dat

and pick up the string ‘starts.txt starts.dat’ to determine what files
to use.

program CommandLine;

{ This program demonstrates how to get information off the command
line. One thing you must remember— 32 characters are always
there for you to use— if you want to use the full 127, the first
statement in your program must parse the command line and retrieve
the information as any subsequent reads or writes will shorten the
command line to 32 characters. }

type
CommandString= string[127];

var
Buffer : CommandsString;
CL : CommandString absolute cseg:$80;

begin
Buffer := CL; { read the command line immediately }
Gotoxy(R0,12);

WriteLn('|’,Buffer, |");
end { of program CommandLine }

20.9 SERIAL PORT LIBRARY (COMLIB.PAS)

While the standard file Aux lets you talk through the serial port,
you may want something more powerful or sophisticated. Here
are some routines designed to let you select which port to use, set
the baud rate, set the number of stop bits, set the number of data
bits, and select odd, even, or no parity. This is not a generic
program and is intended only for the IBM PC.

{ $U+)
program ComlLibTest;
var

Port Baud,StopBits,DataBits,Par: Integer;
Message: string[80];

type
stringl9=string[19];
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{ A set of routines to enable COM1 and COMR to be accessed from Turbo
Pascal. The following procedures are meant to be called by your programs:

AssignAux(PortNumber in [1,2]) assigns Aux to COM1 or COM2
AsgignUsr(PortNumber in [1,2]) assigns Usr to COM1 or COM2
SetSerial(PortNumber in [1,2],

BaudRate in [110,150,300,600,1200,2400,4800,9600],

StopBits in [1,2],

DataBits in [7,8],

Parity in [None,Even,0dd]) sets the baud rate, stop bits, data

bits, and parity of one of the serial ports.

The arrays InError and OutError may be examined to detect errors. The
bits are as follows:

Bit 7 (128) Time out (no device connected)
Bit 3 (8) Framing error

Bit R (4) Parity error

Bit 1 (2) Overrun error

Function SerialStatus(PortNumber in [1,2]) returns a more complete
status:

Bit 15 (negative) Time out (no device connected)

Bit 14 (16384) Transmission shift register empty

Bit 13 (8192) Transmission holding register empty

Bit 12 (4096) Break detect

Bit 11 (R048) Framing error

Bit 10 (1024) Parity error

Bit 9 (81R2) Overrun error

Bit 8(R66) Data ready

Bit 7 (128) Received line signal detect

Bit 8(64) Ring indicator

Bit B (32) Data set ready

Bit 4 (18) Clear to send

Bit 3(8) Delta receive line signal detect

Bit R(4) Trailing edge ring detector

Bit 1 (R) Delta data set ready

Bit 0(1) Delta clear to send

Identifiers starting with “_ _” are not meant to be used by the user

program.

}

type ’
— -RegisterSet=Record case Integer of
1: (AX,BX,CX DX BP DI SE DS ESFlags: Integer);
?: (AL,AH BL,BH,CL,CH,DL,DH: Byte);

end;
— _ParityType=(None,Even,0dd);

20-19



Chapter 20 MS-DOS Routines Part 3

var
— Regs: _ _RegisterSet;
InError,OutError: array [1.2] of Byte;

procedure _ _Intl4(PortNumber,Command,Parameter: Integer);
{ do a BIOS COM driver interrupt }

begin
with __Regs do

begin
DX:=PortNumber-1;
AH:=Command;
AlL:=Parameter;
Flags:=0;
Intr($14, _Regs);
end;

end,
procedure SetSerial(PortNumber,BaudRate,StopBits,DataBits: Integer;

Parity: _ _ParityType);
{ Set serial parameters on a COM port }

var
Parameter: Integer;

begin
case BaudRate of
110 : BaudRate:=0;
160 : BaudRate:=1;
300 : BaudRate:=2;
800 : BaudRate:=3;
1200: BaudRate:=4;
2400: BaudRate:=5;
4800: BaudRate:=6;
else BaudRate:="7; { Default to 9600 baud }

end,
if StopBits=2 then StopBits:=1
else StopBits:=0; { Default to 1 stop bit }
if DataBits=7 then DataBits:=2
else DataBits:=3; { Default to 8 data bits }
Parameter:=(BaudRate shl 5)+(StopBits shl 2) + DataBits;
case Parity of
0dd: Parameter:=Parameter+8;
Even: Parameter:=Parameter+24;
else; { Default to no parity }

end;
— Intl4(PortNumber,0,Parameter);
end;
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Function SerialStatus (PortNumber: Integer): Integer;
{ Return the status of a COM port }

begin
— Intl4 (PortNumber3,0);
SerialStatus := _ _Regs.AX;
end;

procedure_ _OutPortl(C: Byte);
{ Called by Write to Aux or Usr when assigned to COM1 }

begin
while (SerialStatus(1) and $30)=0 do ;
—-Int14(1,1,0);

OutError{1]:=OutError{1] Or (_ _Regs.AH and $8E);

end;

procedure_ _OutPort2(C: Byte);
{ Called by Write to Aux or Usr when assigned to COMR }

begin
while (SerialStatuS(2) and $30)=0 do ;
—-Intl4(2,1,0);
OutError[2]:=OutError{2] or (_ _Regs.AH and $8E);

Function _ _InPortl: Char;
{ Called by Read from Aux or Usr when assigned to COM1 }

begin
__Intl4(1,.20);
— _InPortl:=Chr(_ _Regs.AL);
InError[1]):=InError[1] Or (_ _Regs.AH and $8E);

Function _ _InPortl: Char;
{ Called by Read from Aux or Usr when assigned to COMR }

begin
—-Intl4(2,2,0);
— _InPort2:=Chr(_ _Regs.AL);
InError[R2):=InError[2] or (_ _RegsAH and $8E);
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procedure__AssignPort(PortNumber: Integer; var InPtr,OutPtr: Integer);
{ Assign either Aux or Usr to either COM1 or COMR }

begin
if PortNumber=2 then
begin
OutPtr:=0fs(_ _OutPortR);
InPtr:=0fs(_ _InPortl);
end
else { Default to port 1 }

begin
OutPtr:=0fs(_ _OutPortl);
InPtr:=0fs(_ _InPortl);

\

end;
InError[PortNumber]:=0;
OutError{PortNumber]:=0;
end,

procedure AssignAux(PortNumber: Integer);
{ Assign Aux to either COM1 or COMR }

begin
— —AssignPort(PortNumber,AuxInPtr,AuxOutPtr);
end;

procedure AssignUsr(PortlNlumber: Integer);
{ Assign Usr to either COM1 or COMR }

begin
—. ~AssignPort( PortNumber,UsrInPtr,UsrOutPtr);
Function Binary(V: Integer): Stringl9;

var
I: Integer; B: array [0.3] of string[4];
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begin
for I:=0 to 15 do
i (V and (1 shl (16-1)))< >0 then B[I div 4][(I mod 4)+1]:="1’
else B[I div4][(I mod 4)+1] := 0%
for I:=0 to 3 do B[I][0] := Chr(4);
Binary:=B[0]+ '+B[1]+ '+B[2]+ '+B[3];
end;

begin
Write('Enter port number: Y%
ReadLn(Port);
AssignUsr(Port);
Write(‘Enter baud rate: n
ReadLn(Baud);
Write(’Enter stop bits: R
ReadLn(StopBits);
Write('Enter data bits: s
ReadLn(DataBits);
Write(‘Enter parity (O=nons, 1=even, 8=0dd): )
ReadLn(Par);
Write('Enter message to print: DX
ReadLn(Message);
SetSerial( 1 Baud StopBits DataBits ParityType(Par));
WriteLn(UsrMessage);
WriteLn(’OutError[’Port,]: ‘Binary(OutError{Port]));
WriteLn(‘Serial8tatus(’ Port,): ’Binary(SerialStatus(Port)));
end. { of program ComIibTest }

20.10 MICROSOFT MOUSE INTERFACE
(TBOMOUSE.PAS)

The Microsoft Mouse runs off of a hardware/software combina-
tion: a card which plugs into a slot, and a software driver
(MOUSE.COM) which (when executed) installs itself in RAM.
The following program shows how to read the Mouse from Turbo
Pascal. This is not a generic program; it works only on the IBM
PC.

program MouseSketch;
{
This program shows how to read the Microsoft Mouse.
*xKWARNING **%
Be sure that you have loaded the mouse driver
} (by running MOUSE.COM) before executing this program.

20-23



Chapter 20 MS-DOS Routines Part 3

type
RegPack =
record
AX BX CX DX,BP,SI,DI,DS.ES Flags : Integer;
end;

var
01dX,01dY . XY : Integer;
M1 M2M3M4 : Integer;
RegPak : RegPack;

procedure Mouse(var M1,M2M3,M4 : Integer);
var
Regs : RegPack;
begin
with Regs do begin
- AX ;= Ml; {8Setup axbx,cx,dx for interrupt }
BX := MR;
CX := M3;
DX := M4

end;
Intr(51Regs); { Trip interrupt 51 }
with Regs do begin
M1 := AX;
MR := BX;
M3 := CX;
M4 := DX
end
end; { of proc Mouse }
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begin { main body of program MouseSkstch }

Ml =0
M2 := 0O
M3 :=0;
M4 :=0;
HiRes; { Choose graphics mode and color }
HiResColor(Yellow);
M1l :=0; { Initialize mouse driver }
Mouse( M1 M2M3 M4 );
Ml :=1; { Turn on Mouse cursor }
Mouse(M1M2M3M4);
Ml := 3;
OldX := O;
01dY := 0;
while not KeyPressed do begin { Exit mouse when any key pressed}
Mouse(M1 M2 M3 M4);
ITM2<>0

then Draw(01dX,01dY, M3,M4,1); { Draw if button pushed }
014X := M3;
0l1dY := M4
end
end. { of program MouseSksetch }

20.11 FILLCHAR DEMO (FILLCHAR.PAS)

The FillChar routine is a handy means of intializing arrays and
other data structures. This program gives an example of how it
works and shows how it fills memory with a given value. It also
shows how to examine (dump) a portion of memory from within a
program.

program DemoFillChar;
{

}

- This program demonstrates how the built-in procedure FillChar works

var
Segl: Integer;
Ofsl: Integer;
Count: Integer;
OutWord: Integer;
Num: Integer;
Varl: Integer;

Value: Char;

20-25



Chapter 20 MS-DOS Routines Part 3

begin
ClrScr;
GotoXY(R0,8);
Write(‘enter Value for starting address’);
ReadLn(Varl);
Segl :=Seg(Varl);
Ofsl := Ofg(Varl);
WriteLn;
WriteLn(‘This variable is at segment: ‘,Segl, with an offset of ’,0fsl);
WriteLn;
Write( NWow put ina Value(single char) thatyouwish memoryloadedwith: *);
ReadLn(Value);
Write(’Put in how many words you want filled: ’);
ReadLn(Num);
FillChar(Varl Num,Value);
ClrScr;
WriteLn(‘Now we print our memory starting with ‘Segl,’:’,0fsl);
for Count := 1 to Num do begin
OutWord := Mem([Segl:0181 J;
WriteLn(Segl/.’,0fsl, has value ‘,OutWord);
Ofsl :=0fsl + 1;
end
end { of program DemoFillChar }
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21. CP/M ROUTINES

Here are some program examples designed for advanced func-
tions under CP/M. These routines are meant to serve as examples
for advanced programmers; by their very nature, they can getyou
into trouble if you're not sure of what you're doing.

All of these programs can be found on your Turbo Tutor disk
(assuming that you have the CP/M version). The file name of
each program is given in the title for each section. These
programs can all be compiled and executed immediately; no
special hardware or software is assumed.

21.1 READ DIRECTORY (CPMDIR.PAS)

This program allows you to read the directory of the current
logged drive. It makes the appropriate BDos calls, pulling the file
names out of the memory location where CP/M leaves them.

program CPM80Dir;
{ This program will give a directory of the logged drive. }
const

Search_First : Integer = $11;
Search Next : Integer = $12;
Set. DMA : Integer = $§1A;
var
Error, Loop, Start : Integer;
FCB : array[0.25] of Byte absolute $005C;
DMA : array([0.255] of Byte;
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begin
Error := BDos(Set_DMA,Addr(DMA)),
FCB[O] :=
forLoop = l toll do
- FCB[Loop] := ord('?");
Error:= BDos(Search_First,Addr(FCB)),
if Error < > 255 then begin
Start := Error * 32;
for Loop:= Start to start+8 do
Writa(Char(Mem[Addr(DMA)+Loop]));
Wri
for Loop:= Start+9 to Start+11 do
Write(Char(Mem[Addr(DMA)+Loop]));
WriteLn
end;
repeat
Error:= BDos(sea.rch_Naxt),
Start := Error * 38;
if Error < > 255 then bagin
for Loop:= Start to start+8 do
Write(Char(Mem[Addr( DMA)+Loop]));
Write(" *);
for Loop:= Start+9 to Start+11 do
Write(Char(Mem[Addr(DMA)+Loop]));
WriteLn }
end
until Error=255
end. { of program CPM80Dir }

21.2 SYSTEM STATUS (CPMSTAT.DIR)

This program does a more exhaustive display of system status. It
shows information about each disk drive, as well as the version of
CP/M currently being used. This program is intended for use on
CP/M versions 2.0 or higher.

program CPMstatus;

Reads and displays CP/M status information
}

const
CPMversion = 18;
CurDisk = 25;
AllocVector = 27
DiskParam = 31;
GetUser = 32;
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type
Word = Integer;
HexStr = gtring[4];
DPBREC =
record
SPT : Integer; { SECTORS PER TRACK }
BSH : Byte; { DATA ALLOCATION BLOCK SHIFT FACTOR }
BLM : Byte;
EXM : Byte;
(* DSM : Integer; { TOTAL STORAGE CAPACITY } *)
DSMlo : Byte;
DSMhi : Byte;
DRM : Integer; { NO of DIRECTORY ENTRIES }
AI0AL1 : Byte;
CKS : Integer;
OFF : Integer
end; { DPBREC }
var
DPB : ~DPBREC;
RecsPrBlock : Integer;
RecgPrDrive : Real;
TrksPrDrive : Real;
BIOSaddr : Integer absolute 1;
BDOSaddr : Integer absolute 6;
TPA : Real;
Version : Integer;
Result : Integer;
function Hex(Number: Integer;Bytes: Integer): HexStr;
const
T : array[0..15] of Char ='0123456789ABCDEF/;
var
D : Integer;
: HexStr;

begi.n H[O0]: —Chr(Bytes+Bytes)
for D:=Byteg+Bytes downto 1 do begin
H[D]:=T[Number and 15];
Number:=Number shr 4

end;
Hex:=H

end; { of proc Hex }
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begin { main body of program CPMStatus }

ClrScr;

Writeln(
! —Logged— Records: —Tracks— ———Capacity— —TPA—")
; writeln (
' Drive User Block Track Drive Sys. Drive Directory Drive Bytes K');

[ X XXX 00X OOKK XXXXX XXX XXXxXX Xoo/oox oK 000X XXX}

Write(’ /, Chr(Bdos(CurDisk) + Ord(‘A")), = ',
Bdos(GetUser,$FFFF):3, ' ');
DPB:=Ptr(BdosHL(DiskParam));
with DPB~ do begin
RecsPrBlock:=BLM+1;
Write(RecsPrBlock:8);
Write(SPT:8);
RecsPrDrive:=(DSMhi*R66.0 + DSMlo + 1.0)*RecsPrBlock;
Write(RecsPrDrive:8:0, *);
Write(OFF:3);
TrksPrDrive:=RecsPrDrive/SPT + OFF;
if TrksPrDrive < > Trunc(TrksPrDrive)
then TrksPrDrive:=TrksPrDrive+1;
Write(Trunc(TrksPrDrive):?, ');
Write(DRM+1:4, /' CKS*4:4 Trunc(RecsPrDrive/8):6,/K);

end;

TPA:=2.0%(BD0OSaddr shr 1) -$100;
WriteLn(TPA:8:0, ‘. TPA/10R24:6:1);
WriteLn;

Writeln(’- Operating System -');
Writeln(’ Version BDOS BIOS');

{ xooox xxxoxx Xxxx}
Result:=BdosHI(CPMversion);
Version:=Hi(Result);
ifVersion =0

then Write('CP/M )
else if Version =1
then Write('MP/M /)
else Write('???? *);
Version:=Lo(Result);
ifVersion =0
then Write('1.x")
else Write(Version div $10, ., Version mod $10);
WriteLn(Hex(BDOSaddr, 2):6, Hex(BIOSaddr3, 2):6);
end { of program CPMStatus }
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22, ASSEMBLY LANGUAGE
PROGRAMMING

—Assembler—

There are usually three reasons for calling assembly language
from a high-level language. The first is to execute some system
operation; the second, to perform some sort of data manipulation;
the third, to carry out some set of instructions more quickly. In all
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three cases, the action is performed in assembly language
because of limitations in the high-level language. Ironically, these
problems don't crop up all that often in TURBO Pascal. First,
TURBO provides broad access to system functions and re-
sources. You can make calls directly to the operating system (via
BDos, BIOS, MSDos, Intr), you can directly access any location
in memory, and you can reference all the I/0 ports. Second,
Turbo Pascal provides low-level operations (such as shr and shl)
and also extends logical operations (and, or, etc.) to integer
values. Retyping capabilities bypass the need for assembly
language data conversion functions. Finally, TURBO Pascal
produces machine code which is often fast enough to satisfy
your needs. ‘

22.1 IN-LINE CODE (INLINE.PAS)

The above statement is often true, but not always...so, yes, there
may be time when you want to write assembly language routines.
In that case, you have two routes to go. The first (and simplest) is
to use in-line machine code. Turbo Pascal allows you to insert
(anywhere!) machine code, which will then be executed everytime
the inline statement is encountered.

The inline statement takes the form:

inline(vall/vall/../valn);

where each value (val1, etc) is a constant (either literal or named,
and of type integer), a variable identifier, or a location counter.
More information can be found in the TURBO Pascal Reference
Manual, in the appropriate appendices for your operating system.

Here's asample program, written to run on an 8086-based system
(under either MS-DOS or CP/M-86). The routine does a simple
divide-by-two of the value passed to it; note how the parameter’s
name (a variable identifier) can be put right into the inline
statement. ’
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program InLineSample;
{

The following program example divides even integers by two.
For odd integers this program returns -32768 + the value
divided by two (integer division)
}
var
Value : Integer;

procedure VIinLine(var Value:Integer);

{
a simple use of inline code. Note that some constants
have been defined and used, while other values are left
as literal hexadecimal constants. This is done just for
illustration

}

const
CLC = $¥8;
IN_CDI = $47;
begin
inline
($C4/$BE/VALUE/ {LES DLVALUE[BP] }
CLC {CLC
$26/8$D0/$1D/ { RCR ES:BYTE PTR [DI] }
IN_CDI/ {INC DI }
$26/$D0/$1D); { RCR ES:BYTE PTR [DI] }

end; { of proc VInLinse }

begin { main body of program InLineSample }
ClrScr;
repeat
Write(’Enter a number, <0> to quit: *);
ReadLn(Value);
VInLine(Value);
WriteLn('Return Value is: ' Value);
until Value = 0;
ClrScr;
end { of program InLineSample }

22.2 ASSEMBLY LANGUAGE ROUTINES
(PASSFUNC.PAS,PASS.ASM)

TURBO Pascal allows you to call assembly language procedures
and functions that you have assembled separately. These are
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known as external subprograms. If you are running under CP/M-
80, you have to declare these routines to be at specific locations
in memory:

procedure LowToUp(var Str : BigStr); external $2E00;

When your program starts executing, it must go out and itself
load the routine at the appropriate memory location, with code
looking something like this:

procedure LoadRoutine;
var
CodeFile : File;
Buffer : array[0.1] of Byte absolute $2EO00;
IndexRec : Integer;
begin
Assign(CodeFile, LOWTOUP.COM);
Reset(CodeFile);
Index :=0; Rec:=0;
{ $R-}

while not EOF(CodeFile) do begin
BlockRea.d(CodeFﬂe,Buﬁ'er[Index] JRec);
Rec:=Rec+1;
Index := Indax + 128

end;
{ $R+
Close(CodeFile)
end; { of proc LoadRoutine }

If instead you are using MS-DOS, then you must write a true
assembly language routine which is assembled separately and
then linked in at compile time. The advantage is that you can write
directly in assembly language (rather than "hand-assembling”
your routines into machine code for the inline statement). The
disadvantages are that you have to own an assembler (and one
that's compatible with TURBO Pascal), and that you have to
make sure that your assembly routines and your Pascal code can
correctly communicate with each other. Again, the particulars
are specific to each operating system, so you are again referred
to the appropriate appendices in the TURBO Pascal Reference
Manual.
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For those you you with MS-DOS systems, here is a sample
assembly language routine:

; * * WARNING * WARNING * WARNING * WARNING * WARNING *
; Please do not try to use external functions

; unless you are familiar with assembly language.

; IMPORTANT: Externals must be written in assembly language.

; The following example addes two integer numbers.

code segment
assume cs:code
pass proc near
push bp ; SAVE ENVIRONMENT
mov bp,sp
mov ax,[bp+4] ; GET PARAMETER 1
add ax,[bp+6] ; GET PARAMETER 2
; GIVES THE RESULT
mov 8p,bp ; RESTORE ENVIRONMENT
Dop. bp
ret 4
pass endp
code ends
end
; Now exit to PC-DOS and type:
>ASM PASS
>LINK PASS

; >EXEQBIN PASS.EXE PASS.COM
; Ignore minor errors from ASM and LINK.

Having carried out the steps above, you can now compile the
following TURBO Pascal program (making sure that PASS.COM
is on the default (logged) drive):

program PassFunc;
{
This routine expects the assembly language routine ‘Pass’
to reside in the file ‘PASS.COM’
} .
var
Varl, VarR, Var3: Integer;
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function Pass(VarX, VarY: Integer): Integer; external 'PASS.COM’;

begin { main body of program PassFunc }
repeat
ReadLn(Varl);
ifVarl< >0 then begin
ReadLn(Var);
Var3 := Pags(Varl,Var);
WriteLn(Varl, + ‘Vard,/ = ‘'Vard),
WriteLn
end
until Varl =0
end. { of program PassFunc }

When this program compiles, TURBO Pascal will look for the file
PASS.COM and link the machine code into the executable code
being produced.

22.3 CONCLUSION

Well, this is the end of my little book. | have enjoyed telling you
what | know about TURBO Pascal. | hope you've enjoyed
learning about it. All of the tools are now in your hands. Itisup to
you to use those tools like any skilled craftsman would. Practice
what you have learned until you master it, then move on to
something else.

Since you have read the entire manual, | would like to reward you
with a few bits of wit | thought you might enjoy:

1. Ifitwere not for the last minute, nothing would ever get done.

2. The efficency of a programming team is inversely propor-
tional to the number of members in that team, whenever that
number is greater than three!

3. Even the simplest things are more complicated than you
thought.

4. The first 90 percent of a job takes 90 percent of the available
time; the last 10 percent takes the other 90 percent.

5. Always plan for the project to take twice as long as you
expected, after first doubling your original estimates.
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Thank you for your attention to the matters of programming in
TURBO Pascal and for buying this book. If you are programming
for your own entertainment, your newly-learned programming
skills are probably sufficient for anything you will want to do. If
you intend to write serious Pascal programs, there are a couple of
other books | strongly recommend. These are:

—Wirth, Niklaus: Algorithms + Data Structures = Programs.
Prentice Hali (1976).

—Wirth, Niklaus: Pascal. Prentice Hall.

—Knuth, Donald E.: The Art of Computer Programming. (Vols.
1,2, and 3). Addison Wesley (1973).

—Horowitz, E. et al: Fundamentals of Data Structures. Pitman
(1976).
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oliperkey

SUPERKEY TURNS 1,000 KEYSTROKES INTO 1
AND KEEPS YOUR ‘CONFIDENTIAL FILES’ . . . CONFIDENTIAL.

Borland International, the folks who brought you SIDEKICK™, now offer you a keyboard enhancer that
can truly make your life easier and your files safer.

When you've got a lot to do, SUPERKEY™ lets you dramatically cut the number of times you touch
the keyboard. Even your most sophisticated programs becomes one-stroke easy.

SUPERKEY also performs as a high-level security encryptor/decryptor to protect your sensitive files.
Just look at what SUPERKEY'S got!

¢ HIGH-LEVEL RESIDENT ENCRYPTION: SUPERKEY includes a two-mode encryption system that
uses your secret password to encrypt and decrypt files —even while running other programs.

Mode 1: DIRECT-OVERWRITE ENCRYPTION: Just give SUPERKEY your password and the files of
your choice will be encrypted or decrypted — without changing file size or creating backup
files for even greater document security. You can even encrypt public bulletin board messages.
No more curious reading of your files unless you provide the secret password.

Mode 2: EXE OR COM FILE ENCRYPTION: Using your personal code, SUPERKEY can encrypt your
files for transmission (over a phone line, for instance). On the other end, only your secret
code can reconstruct the file.

* PRIVACY MODE: SUPERKEY lets you turn off your screen and lock your keyboard against intruders.

* SCREEN BURN-IN PROTECTION: SUPERKEY will switch your monitor off if there’s no input or screen
110. As soon as a key is touched, the screen image returns.

* RAM RESIDENCE AT ALL TIMES: Create, edit, save and even recall new or existing macro files
anytime, even while running another program.

¢ PULL-DOWN MACRO EDITING: A single keystroke opens a full-screen WordStar™-command edit
window. You can perform most word processing functions including file naming. SUPERKEY even
has our ‘clip & tape’ function for moving blocks of data from the screen for later retrieval.

¢ COMMAND KEY REDEFINITION: With a few easy strokes, you can redefine key commands ‘on the fly"

* ENTRY AND FORMAT CONTROL IN DATA FIELDS: SUPERKEY tests for digits or letters, converts
lower case to upper case and visa-versa, and justifies files right, left, or center.

o TOTAL PROKEY COMPATIBILITY: SUPERKEY uses every ProKey™ macro file without any con
version! No time is wasted and you're that far ahead.

e DISPLAY-ONLY MACRO WINDOW: Create your own customized on-line help system for other users.
An ideal feature to set-up interactive tutorials on your computer.

* CONTEXT-SENSITIVE ON-LINE HELP SYSTEM: You can request just the help you want—no more
wading through the whole operating manual.

SUPERKEY is now available for an unbelievable $69.95 (not copy-protected).

Minimum System Configuration: SUPERKEY is compatible with your IBM PC, XT. AT. jr. and 100% compatible microcomputers. You
computer must have at least 128K RAM. one disk drive and PC-DOS 1.0 or greater.

B BORIAND wsiwione R weor

Telecopier: (408) 438-869(
) INTERNATIONAL  Scotis Valley, CA 95066 For Crodit Card Order Ga
SideKick and SuperKey are trademarks of Borland International. Inc (800) 255'8008.

1BM and PC-DOS are trademarks of Internationa! Business Machines Corp. (800) 742-1133 (in CA.)

ProKey 1s a trademark of RoseSoh.
WordStar is a trademark of Micropro International Corp.
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INFOWORLD’S SOFTWARE PRODUCT OF THE YEAR

Just listen to what Dan Robinson has to say!

“SIDEKICK™ stands in the shadows behind whatever program you are using, ready to
jump forward when you need it. The program’s various functions use windows that overlay
the display you are working with and restore the screen when you are through. The pro-
gram contains a respectable word processor for note taking, a dialer that your smart modem
can use with your phone list, a calculator for hexidecimal/binary/decimal arithmetic, an ap-
pointment calendar and a ASCII table for programmers . . . SIDEKICK IS A TIME-SAVING,
WORK-SAVING, FRUSTRATION-SAVING BARGAIN.”

—Dan Robinson of INFOWORLD

Here's SIDEKICK running over Lotus 1,23™. In the SIDEKICK  All the SIDEKICK windows stacked up over Lotus 1,2,3. From bot-

Notepad you'll notice data that's been imported directly from the tom to top: SIDEKICK's “Menu Window", ASCII table, Notepad,

Lotus screen. In the upper right you can see the Calculator Appointment Scheduler and Calendar, and Phone
Dlaler Whether you're running WordStar™, Lotus™, dBase™, or
any other program, SIDEKICK puts all these desktop accessories
instantly at your fingertips.

THE CRITIC’S CHOICE

— Charles Petzold, PC MAGAZINE: “In a simple, beautiful implementation of Word-
Star's™ block copy commands, SIDEKICK can transport all or any part of the display
screen (even an area overlaid by the notepad display) to the notepad.”

— Garry Ray, PC WEEK: “SIDEKICK deserves a place in every PC”

— Jerry Pournelle, BYTE: “If you use a PC, get SIDEKICK. You'll soon become depen-
dent on it.”

SIDEKICK is an unparalleled bargain at only $54.95 (copy-protected)”
$84.95 (not copy-protected)*

*Minimum System Configuration: SIDEKICK is available now for your IBM PC, XT, AT, jr. and 100% compatible microcomputers. The
1BM PCir. will only accept the SIDEKICK not copy-protected version. Your computer must have at least 128K RAM, one disk drive and
PC-DOS 10 or greater.

SudeKnck 1S a trademark of Borland International. Inc  dBase s a trademark of AshtonJale. 'BM and PC-DOS are ragemarks of internationai Business
Cotp sa ot Poaula: C a. inc.. a y ot CW Cor: Inc Lotus and 1.2.3. are trademarks of Lotus
D (nternationat Corp

n BOR mnD Available at Better Dealers llamtnuide. E:gff“,’;‘;é,g 408) 43

. 4585 Scotts Valley Drive Mo
INTERNATIONAL  Scotts Valley, CA 95086 [elecopier: (408) 4388696

For Credit Card Order Call:
(800) 255-8008,
(800) 742-1133 (in CA.)
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TURBO PASCAL 3.0:

BUSTS THE COMPILER SPEED BARRIER!

Borland International, the creators of SIDEKICK™ and SUPERKEY™, now launch TURBO PASCAL™ 3.0—The world's fastest compiler!

MS Pascal TURBO 3.0
Look at the Power: Compilation Speed:(*) .
(And twice as fast as TURBO 2.0!) A quick
206 sec 8 sec
Execution Speed:(*)
(Resulting programs run faster. A real plus for TURBO PASCAL
programs over other compiled programs.) A speedy
20 sec 9 sec
Code Size:
(The same size as TURBO 2.0. How'd we do it?) A small
35K 12K
Compller Size:
(It hasn't changed from TURBO 20.) A mere
300K+ 35K

() Benchmark run on an IBM PC using MS Pascal version 3.2 and the DOS linker version 2.6. The 179 line program used is the "'Gauss:
Seidel" program out of Alan R. Miller's book, Pascal Programs for Scientists and Engineers (Sybex, page 128) with a 3-dimensiona
non-singular matrix and a relaxation coefficient of 1.0.

TURBO PASCAL 2.0 had a lot of great features and they're still there in TURBO PASCAL 3.0:

¢ BUILTIN INTERACTIVE EDITOR: WordStar™-easy editing lets you debug quickly.

¢ ONE-STEP COMPILE: No more ‘hunting & fishing’ expeditions. TURBO PASCAL does it all in one simple step.

e MICROCALC: A full-blown spreadsheet on your disk ready-to-run with complete annotated source code.

The best just gets better with a host of additional features: \

* We rewrote the 1/O system and we now support I/O redirection.

¢ For IBM PC versions we've added TURTLE GRAPHICS and full tree directory support.

 For all 16-bit versions, we now offer two options: 8087 math coprocessor support for intensive calculations and Binary Coded
Decimals (BCD) for business applications.

Debugging Is So Easy! When you run your program, TURBO 3.0 locates any error, takes you to it, and tells you what it
is. Your program s up in record time.

Specifications:

Compile Speed  Approximately150 lines per Code size: Object code plus 9K for run time
second (IBM PC) {ibrary{complete)

Number of Max code size: 64K

passes: 1 Max data size: 64K

Compiled to: Native machine code (.COM files Max stack size: 64K
|.CMD for CP/M-86)) Max heap: Unlimited

The Critics Unite:
Jeff Duntemann, PC MAGAZINE: “Language deal of the century . . . TURBO PASCAL. It introduces a new programming environmen
and runs like magic.”

Dave Garland, POPULAR COMPUTING: ““Most Pascal compilers barely fit on a disk, but TURBO PASCAL packs an editor, compiler
linker, and run-time library into just 29K bytes of RAM."

Jerry Pournelle, BYTE: “What | think the computer industry is headed for: well-documented, standard, plenty of good features, anc
a reasonable price.”

The unbelievable TURBO PASCAL 3.0 is available right away for $69.95 (not copy-protected)*.
* Options: TURBO PASCAL with 8087 or BCD at a low $109.90. TURBO PASCAL with both options (8087 and BCD) priced at $124.95.
Minimum System Configuration: TURBO PASCAL 3.0 is available today for your Z-80, 8088/86, 80186 or 80286 microprocessor com:
puter running either CP/M-80 2.2 or greater, CP/M-86 1.1 or greater, MS-DOS 1.0 or greater or PC-DOS 1.0 or greater. Your compute:

must have at least 64K RAM and one disk drive. A XENIX version of TURBO PASCAL will soon be announced, and before the enc
of 1985, TURBO PASCAL will be running on most 68000-based microcomputers.

Integrated full screen editor with WordStar-like functions. Supports BIOS/BDOS calls for CP/M-80 and 86. Supports Intetrupt and MS-DOS function calls for MS
DOS. PC-DOS. Inline machine code. External subroutines (in refocatable binary format). Direct access to CPU and data ports.

p Available at Better Dealers Nationwide. ~ Telephone: (408) 438-8400
BORLAND Telex: 172073

4585 Scotts Valley Drive  fgiecopier: (408) 438-8696
) INTERNATIONAL  Scotts Valley, CA 95066 For Crodit éard)omer Call:
(800) 255-8008,
(800) 742-1133 (in CA.)

TurboPascal. SideKick and Sup y are ks of Borland ional. Inc. CP/M is a trademark of Digital Research, Inc. 1BM and PC-DOS are trademarks
of International Business Machines Corp. MS-DOS and XENIX are trademarks of Mi ft Corp. isa k of A pro International Corp. 2-8(
is a trademark of Zilog. Inc.
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TURBO TUTOR

Learn Pascal from the folks who invented TURBO PASCAL™ and TURBO TOOLBOX™.
Borland International proudly introduces TURBO TUTOR™. The perfect complement to
your TURBO PASCAL compiler.

. TURBO TUTOR is really for everyone—even if you've never programmed before.
If you're already proficient, TURBO TUTOR can sharpen up the fine points.

The 300 page manual and program disk divides your study of Pascal into three learning
modules:

For the Novice: Gives you a concise history of Pascal, tells you how to write a simple pro-
gram, and defines the basic programming terms you need to know. :

Programmer’s Guide: The heart of TURBO PASCAL. This section covers the fine paints
of every aspect of TURBO PASCAL programming: program structure, data types, control
structures, procedures and functions, scalar types, arrays, strings, pointers, sets, files and
records.

Advanced Concepts: If you're an expert, you'll love the sections detailing subjects such
as “how to use assembly language routines with your TURBO PASCAL programs.”

A MUST. You'll find the source code for all the examples in the book on the accompanying
disk ready to compile.

TURBO TUTOR may be the only reference on Pascal and programming you'll ever need!
TURBO TUTOR is a real education for only $34.95. (not copy-protected).

*Minimum System Configuration: TURBO TUTOR is available today for your computer running TURBO PASCAL for PC-DOS, MS-DOS,
CP/M-8Q, and CP/M-86. Your computer must have at least 128K RAM, one disk drive and PC-DOS 1.0 or greater, MS-DOS 1.0 or greater,
CP/M-80 2.2 or greater, or CP/M-86 1.1 or greater.

.)) BonmnD Available at Better Dealers Nationwide. 1::22!1%122 7(:;108) 438-8400

4585 Scotts Valley Drive ;
Telecopier: (408) 438-8696
D) INTERNATIONAL  Scorts Valley, CA 95065 iecoier: 408) 4a6-8606
(800) 255-8008,
(800) 742-1133 (in CA.)

Turbo Pascal, Turbo Tutor and Turbo Toolbox are trademarks of Borland International, Inc. CP/M is a trademark of Digital Research, Inc. MS-DOS is a trademar|
of Microsoft Corp. PC-DOS is a trademark of International Business Machines Corp.
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TURBO TOOLBOX

“A PASCAL PROGRAMMER’S BEST FRIEND”

Borland International now offers TURBO TOOLBOX™, a three-module TURBO package that gives

even a novice programmer the expert’s edge. The perfect complement to TURBO PASCAL™, the in-

dustry standard in Pascal compilers. Fully commented source code to the first two modules is includ-

ed on diskette.

Take a Close Look:

TURBO-ISAM Files Using B+ Trees
A powerful implementation of the state-of-the-art B+ tree ISAM technique. The TURBO-ISAM
system makes it possible to access records in a file using keys (e.g., **'Smith” or “Rear Bumper™)
instead of just a number. Even though you have direct access to individual records in the file,
you also have easy access to the records in a sorted sequence. A must if you plan to work with
direct access files. Source code is included in the manual.

QUICKSORT On Disk
The fastest way to sort your data. A super efficient implementation of the quickest data sorting
algorithm preferred by knowledgeable professionals. Available for you now with commented source
code. :

GINST (General Installation Program)
Now, your programs are easily installed on other terminals. Saves hours of work and research,
and adds tremendous value to everything you write.

Free Sample Database:
Your TURBO TOOLBOX now comes with source code for a working database...right on the disk.
Just compile it, and it's ready to go to work for you. It's a great example of how to use TURBO
ISAM, and at the same time, it's a working piece of software you can use right away. The database
searches by name or code, updates records as needed. Since you're supplied with commented
source code, you can tailor it to your own specific needs.

Specifications:
Random Record Access with ISAM files using B+ trees. Turbo Access Speed: 1.5 seconds (Average seek time with 1.000 records—86

bytes/rec). Quicksort speed: 43 seconds (1.000 records. 86 bytesirec.. 256K RAM).
Jeff Duntemann, PC Tech Journal: ** Turbo Pascal is the most nearly bug-free compiler | have ev:
used, and the Turbo Toolbox comes close in quality. ™

Jerry Pournelle, BYTE: “The tools include a B+ tree search and a sorting system; I've seen stufi
like this, but not as well thought out, sell for hundreds of dollars.”

TURBO TOOLBOX is only $54.95 (not copy-protected).”

*Minimum System Configuration: TURBO TOOLBOX is available today for your computer running TURBO PASCAL 2.0 or greater fo
PC-DOS. MS-D0S. and CP/M-80 or Turbo Pascal 2.1 or greater for CP/M-86. Your computer must have at least 128K RAM. one dis!
drive and PC-DOS 1.0 or.greater. MS-DOS 1.0 or greater. CP/M-80 2.2 or greater. or CP/M-86 1.1 or greater.

Bonmnp Available at Better Dealers Nationwide. ~ Telephone: (408) 438-840
4585 Scotts Valley Drive Telex: 172373

Telecopier: (408) 438-869
) INTERNATIONAL  Scotts Valley, CA 95066 oy o order o
Turbo Pascal ang Turbo Toolbox are tragemars of Borlang Internatonal. inc (800) 255-8008'

CPIM :s a tragemark of Digital Research. Inc (800) 742-1133 (in CA.))

MS-DOS s a trademark of Microsott Corp
PC-DOS 's a tragemark of International Bus:ness Machines Corp
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TURBO GRAPHIX TOOLBOX

HIGH RESOLUTION MONOCHROME GRAPHICS
FOR THE IBM PC AND THE ZENITH 100 COMPUTERS

Dazzling graphics and painless windows. The Turbo Graphix Toolbox™ will give even a
beginning programmer the expert’s edge. It’s a complete library of Pascal procedures that
include:

¢ Full graphics window management.

¢ Tools that allow you to draw and hatch pie charts, bar charts, circles, rectangles and a
full range of geometric shapes.

¢ Procedures that save and restore graphic images to and from disk.

¢ Functions that allow you to precisely plot curves.

* Tools that allow you to create animation or solve those difficult curve fitting problems.
e and much, much more . .

No sweat and no royalties. You can incorporate part, or all of these tools in your programs,
and yet, we won't charge you any royalties. Best of all, these functions and procedures come
complete with commented source code on disk ready to compile!

John Markoff & Paul Freiberger, syndicated columnists: “While most people only talk
about low-cost personal computer software, Borland has been doing something about it.
And Borland provides good technical support as part of the price.”

The versatile TURBO GRAPHIX TOOLBOX is priced at only $54.95 (not copy-protected).*

S Configuration: Turbo Graphix Toolbox is available today for your computer running Turbo Pascal 10 for PC-DOS,
MS-DOS, and CP/M-86. Your computsrmusthavaa! least 128K RAM, one disk drive and PC-DOS 1.0 or greater, MS-DOS 1.0 or greater,
or CP/M-86 1.1 or greater.

B BORLAND  ussestienome.  fiptens, 100 o0

4585 Scotts Valley Drive

Telecopier: (408) 438-8696
” INTERNAT'ONAL Scotts Valley, CA 95066 For Credit Card Order Call:

Turbo Pascal and Turbo ix Toolbox are of Borland i Inc. ( ) 25 E'.
CPIM is a trademark of Digital Research, Inc. (800) 742-1133 (in CA.)
1BM and PC-DOS are of l Busi ines Corp.

MS-DOS is a trademark of Microsoft Corp.
Zenith is a trademark of Zenith Radio Corp.
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BORLAND INTERNATIONAL

Creator of Software Innovations
for the IBM PC Family of Computers
and True PC-Compatibles

drv a1

Whether for business professionals, software
Borlan

engineers, students or computer hobbyists,

d offers a better solution:

SideKick.™ a combination notepad, calculator, appoint-
ment calendar. autodialer and ASCII reference table that
can be used with any application. without exiting or
rebooting,

SuperKey,™ a unique ProKey™ compatible keyboard
utility that provides macros to reduce cumbersome
keyboard commands to single keystrokes of any choosing,

plus a powerful encryption tool to prevent unwanted entry

into confidential computer files.

Turbo Pascal,™ the micro industry's newest standard in
Pascal compilers, is now available with optional 8087
support for 16-bit computers. Turbo Pascal for the Apple
Macintosh and other 68000 systems will soon be available
as well

Turbo Pascal Toolbox,™ a set of three fundamental :
utilities that work in conjunction with Turbo Pascal: Turbo-
ISAM files using B+ trees: Quicksort on disk: and the
GINST (General Installation) program. which allows pro-
grams written in Turbo Pascal to have terminal installation
modules. Complete annotated source code is included on
disk and no royalties are required if you include parts or all
of the Toolbox in your programs

Turbo Graphix Toolbox,™ high resolution graphics for the
IBM® PC family of computers and the Heath Z-100® com-
plete with windowing procedures. As with the Turbo
Pascal Toolbox. you get full commented source code on
disk. and pay no royalties for programs you write incor-
porating Turbo Graphix procedures

Turbo Pascal Tutor,™ a step-by-step tutorial on program
ming and Turbo Pascal. complete with commented source
code for all program examples on disk

INTERNATIONAL
4585 Scotts Valley Drive
Scotts Valley, California 95066
(408) 438-8400

Look for Borland software at the computer dealer near you or for VISA and MasterCard orders
call toll free: 1(800) 255-8008; in California 1 (800) 742-1133. Lines are open 24 hours a day. 7 days a w




