


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































When using the functions EOF and EOLN on a file, my program seems to
hang. What’s the cause?

Turbo Pascal adds an extension to the functions EOF and EOLN. This
extension lets you pass to the two functions a parameter specifying
which file you are checking (for example, EOF(File Variable)). If you do
not specify this optional parameter, then set the B compiler directive.

GotoXY isn’t working in my program. What am I doing wrong?

The most common mistake is reversing the row and column coordi-
nates. They should read as:

GotoXy(Column,Row);

where 1 <= column <= 80 (on most machines)
and 1<=row <= 25 (or 24 lines on most generic machines)

How do I get a real number printed in non-exponential notation?
You must use real formatting:
Writeln(R:14:3)

This means write the value of R, use a field width of 14 characters, 3 of
which should be to the right of the decimal point.

When I use FillChar on a string, the string gets messed up. Why?

Remember that the zero’th byte of a string is used to hold the current
length of the string. Immediately after using the FillChar routine, you
must be sure to set the length byte of your string to the appropriate
value.

I have a for loop that writes to the string position using index (str1[i]).
However, when I write out the string, it has its old length. Why?

When updating the value of a particular index of a string, you must
update the length byte. We recommend using the Insert procedure to
change the value of a particular character in a string, since all the string
manipulation routines in Turbo Pascal automatically change the length

of the string.

What is the maximum length of a string in Turbo Pascal?
255 characters
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How do you declare an enumerated type and use it in a for loop?
Try using this code:

type
Num = (one,two,three);
var
Count : Num;
begin
for count := one to three do
Write(’.’);
end.

How can I access command-line parameters?

Use the ParamStr and ParamCount functions described in Chapter 16 of
the Turbo Pascal Reference Manual. These functions allow complete
access to the command line from your Turbo Pascal program.

How do you access a file on another disk drive?

When assigning the drive, make your file name ‘B:filename’ or use
Chdir(‘B:’) (MS/PC-DOS only).

When I write my linked list data structure to a disk file, why doesn’t it store
properly?

Linked lists are dynamic data structures that can only be properly
allocated/represented in memory. In order to store the information in a
dynamic data structure to a disk file, you must write a routine that
traverses the entire linked list and writes each piece of data to your file.
When you read the information back from the file, you must recon-
struct your linked list.

I'made a file with a text editor, and now I'm trying to read it as a vecord file and
it doesn’t work. What'’s wrong?

Record files use a different data format from text files. You'll need to
write a program to convert your data from text to record files.

How do I get typeahead in a Turbo Pascal program?

First set the C and U compiler directives to {$C-} and {$U-}. This will
prevent Turbo Pascal from clearing the keyboard buffer during screen
I/0. From now on, whenever you do any reads, you can read one
character at a time from the logical device KBD: Read(KBD,ch).

384 . Turbo Tutor Owner’s Handbook



Why can’t I read more than one integer/character/real on a line using a repeat
loop and a read(ch)?

The following routine reads an input line of characters, requiring the
user to press only once.

var
ch : char;

begin
repeat
read(TRM,ch); { read from the logical device TRM }
write(ch);
until Ch = #13;
end.
You can read from the TRM device, read(TRM,var1), for version 3.0

for standard input, or use the compiler directive {$B-} for version 2.0.

Why can’t I read/write from the logical device AUX?

Turbo Pascal treats the logical device AUX exactly like a text file.
Because of the BIOS design, most users find that they have great
difficulty trying to write serial communication routines using reads and
writes from AUX. We recommend writing your own interrupt service
routines and/or checking the status of the serial port before you try
doing a read or write.

16-BIT MACHINES ONLY (including IBM PC)

Why would I get the 1/0O error F3?

Because you are trying to use too many file handles. MS-DOS and
PC-DOS limit a program to a maximum number of file handles. You
can raise the number to 20 using this line in your CONFIG.SYS file:

FILES = 20

This will allow you to use up to 15 files in your program (DOS uses 5).
When all handles have been used, you must close some files before
opening any new ones.

How can I use more than 64K of variables?

You can expand the amount of data space available to your program by
using pointer variables.

How do I get the time/date in Turbo Pascal?

The files DOSFCALL.DOC and INTRPTCL.DOC on your Turbo
Pascal disk demonstrate how to get the date and time.
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How can I tell if my printer is ready to print?
You can check for the printer’s status by polling DOS interrupt 17.

I wrote an interrupt handler, but it doesn’t work. Do you mask interrupts
during 1/0O?

No. You are probably using global variables, but DS has the wrong
value after you enter the interrupt procedure. Save the value of DS in
the code segment (that is, in a typed constant) and restore it within the
interrupt handler.

What interrupt is used by the MS-DOS and PC-DOS implementations of
Turbo Pascal to handle the keyboard?

Turbo Pascal uses interrupt 16 to check the keyboard status.

I can’t get Turbo Pascal to load on my DEC Rainbow. Why?
Make sure you are using the DEC format, not the MS-DOS format.

P'm having trouble running Turbo Pascal on Concurrent PC-DOS. Why?

We recommend using the MS-DOS generic implementation of Turbo
Pascal under Concurrent PC-DOS.

How can I use Turbo Pascal to write to DOS’s null device?
Use the following code:
var
T : text;
begin
Assign(T, ‘Nul’);
Rewrite(T);
Writeln(T, ‘help’);
Close(T);
end.

IBM PC ONLY

Does Turbo Pascal 3.0 for the IBM PC use direct screen writes in its editor?
Yes.

" How can I get inverse video when running Turbo Pascal?
After executing the following statements, all text will be displayed in
inverse video:
begin
TextColor(Black);

TextBackground(White);
end;
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Any idea why I can’t get the sample graphics programs on the Turbo Pascal
disk to run on my system?

You must have an IBM Color Graphics Adapter (CGA) card or
compatible in order to use the built-in graphics abilities of Turbo
Pascal.

What resolution setting does the Hires graphics mode on the IBM PC version of
Turbo Pascal require?

Hires is set at (640X200).

How can I change the border color on a CGA?
The following program will let you change the border color to blue
(substitute any color you wish):

begin
Port{$3D41 := Blue;
end.

Will Turbo Pascal’s graphics run on the Hercules Graphics card?

Turbo Pascal’s built-in graphics will only run on the IBM Color
Graphics Adapter card, or something compatible with this card. To
write graphics programs using Turbo with the Hercules card, you can
use the Turbo Graphix Toolbox.

Why doesn’t my graphics program run on my Paradise Modular Graphics card?

The graphics routines built into Turbo Pascal and included in the
extended graphics (GRAPH.P)} will only run on an IBM Color
Graphics Adapter card (or compatible).

How can I hide the cursor in Turbo Pascal?
The following routine turns the cursor on and off in Turbo Pascal:

procedure SetCursor(On:boolean);
var
reg : record
ax,bx,cx,dx,bp,si,di,ds,es,flags: integer;

end;
begin
with reg do
begin
if On then { turn cursor on }
cx := $COB { $706 if on color monitor }
else { turn cursor off }
cx := $20;
bx := D;
ax := $0100;
end; { with }
intr($10,req);
end; { procedure SetCursor }

Common Questions and Answers About Turbo Pascal 387



How can 1 find out if the (GEVI&) keys are on?
The status of these keys is kept in RAM at address $40:$17.

How do I get the key on an IBM PC to work with a Turbo Pascal
program?

To re-enable DOS’s standard I/O redirection capabilities, the G and P
compiler directives must be set in your program: {$P128,G128}.

Why can’t I get Turbo Pascal to run under Topview?

You must have Turbo Pascal version 3.01 to use under Topview, and
you must install Topview with the following parameters:

Does it read directly from the keyboard? Yes
Does it access video RAM directly? Yes

Is the 8087 version of Turbo Pascal compatible with the 80287 co-processor?
Yes.

I have the 8087 version of the compiler. The program compiles but it doesn’t
run. Why not?

For version 2.0 users: Turbo Pascal does not check for the 8087 at
compile time; instead, it tries to use it at runtime. If it is not there,
Turbo Pascal will wait until you respond.

For version 3.0 owners: Turbo Pascal will not allow compilation on a
machine without an 8087. If the program is compiled and taken to a
machine without an 8087, it will crash.

How fast is the 8087?

The 8087 version of Turbo performs real-number calculations approxi-
mately 10 times faster than a non-8087 compiler.

Is there a switch in the BCD or 8087 compilers that lets you use regular real
number arithmetic?

No, they are separate compilers.

Is Turbo-BCD as fast as the regular Turbo compiler?

If you are using real numbers, Turbo-BCD will run more slowly than
regular Turbo Pascal. Also note. that Sin, Cos, Exp, and Ln are not
implemented in Turbo-BCD.
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CP/M-80 MACHINES ONLY

Can I use the program I developed under CP/M-80 on my IBM PC?

Yes, you can, provided there are no machine-specific calls in your code
and that you recompile the source code on an IBM PC implementation
of Turbo Pascal.

What software do I need to get Turbo Pascal up and running on my Osborne
executive computer?

You need the Osborne version of Turbo Pascal and BIOS revision 1.21
or greater. ,

How can I get Turbo Pascal 3.0 to run on my Bondwell CP/M-80 computer?

To run 3.0 on your Bondwell, you will have to contact Bondwell to get
a patch to their BIOS.
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H Glossary

8087 A high-speed math co-processor available for 8086-based
machines.

ASCH set The American Standard Code for Information Inter-
change’s standard set of numbers used to identify the characters and
control signals used by computers.

absolute variable A variable declared to exist at a fixed location in
memory, rather than letting the compiler determine its location.

actual parameter A variable, expression, or constant that is substi-
tuted for a formal parameter in a procedure or function call.

address A specific location in memory.
algorithm A set of rules that define the solution to a problem.
allocate To designate memory space for a particular purpose.

array A sequential group of identical data elements that are arranged
in one data structure and are accessible by an index.

argument An alternative name for a parameter (see actual param-
eter).

assignment operator The symbol :=, which assigns a value to a
variable or function of the same type.

assignment statement A statement that assigns a specific value to
an identifier.

assembler A program that converts assembly language programs
into machine language.

assembly language The first language level above machine lan-
guage. Assembly language is specific to the microprocessor it is run-
ning on. The major difference between assembly language and
machine language is that assembly language provides mnemonics that
make it more readable.

binary A method of representing numbers using base 2 notation,
where the only digits are 0 and 1.
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binary coded decimal (BCD) A method of floating-point arith-
metic that prevents the normal round-off error inherent in computer-
based arithmetic.

bit A binary digit with a value of either O or 1. The smallest unit of
data in a computer.

block The associated declaration and statement parts of a program or
subprogram.

boolean A data type that can have a value of TRUE or FALSE.
buffer An area of memory allocated as temporary storage.
byte A sequence of adjacent bits (by convention) consisting of 8 bits.

case label A constant, or list of constants, that label a component
statement in a case statement.

case selector An expression whose result is used to select which
component statement of a case statement will be executed.

central processing unit (CPU) The “brain” of a computer system
that interprets and executes instructions.

chaining The passing of control from one program to another.
char A type that represents a single character.

code segment The place in memory where a program’s code is
stored.

comment A note or explanation in the source code enclosed by the
symbols (* +) or { }.

compiler A program that translates a program written in a high-
level language into machine language.

compiler directive An instruction to the compiler that is embedded
within the program; for example, {$R+} turns on range-checking.

compound statement A series of statements surrounded by a
matching set of the reserved words begin and end.

concatenate The joining of two or more strings.
constant A fixed value in a program.

control structure A statement that manages the flow of execution
of a program.

data segment The segment in memory where the static global
variables of a program are stored.

data structure A structure built of many data elements that are all of
the same type. It is used for convenient storage, retrieval, and manipu~
lation of data.

debugger A special program that provides capabilities to start and
stop execution of a program at will, as well as analyze values that the
program is manipulating.
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decimal A method of representing numbers using base 10 notation,
where legal digits range from 0 to 9.

declare The act of explicitly defining the name and type of an
identifier in a program.

dereferencing The act of accessing a value pointed to by a pointer
variable.

definition part The part of a program where constants, labels, and
structured types are defined.

delimiter A boundary marker that can be a word, a character, or a
symbol.

directory A work area on a disk (an MS/PC-DOS feature); a listing
of files or directories on a disk.

dynamic allocation The allocation and de-allocation of memory at
runtime through the use of pointers.

dynamic variable A variable on the heap.

enumerated type A user-defined type that consists of a list of
identifiers in which the order and identifier names are determined by
the programmer.

expression Part of a statement that represents a value or can be used
to calculate a value.

extension Any addition to the standard definition of a language.

external A file of one or more subprograms that have been written
in assembly language and assembled to native executable code.

field list The field name and type definition of a record.
field width The number of place holders in an output statement.

file A collection of data that can be stored on and retrieved from a
disk.

file pointer A pointer that tracks where the next object will be
retrieved from within a file.

file variable An identifier in a program that represents a file.

flag A variable, usually of type integer or boolean, that changes
value to indicate that an event has taken place.

formal parameter An identifier in a procedure or function declara-
tion heading that represents the arguments that will be passed to the
subprogram when it is called.

forward declaration The declaration of a procedure or function and
its parameters in advance of the actual definition of the subroutine.

function A subroutine that computes and returns a value.

global variable A variable declared in the main program block that
can be accessed from anywhere within the program.
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heap The area of memory reserved for the dynamic allocation of
variables.

hexadecimal A method of representing numerals using base 16
notation, where legal digits range from 0 to 9 and A to F.

high-level language A programming language that is closer to
human language than to machine language.

identifier A user-defined name for a specific item.
increment To increase the value of a variable.
index A position within a list of elements.

initialize The act of giving a known initial value to a variable or data
structure.

input The data a program receives from some external device.

integer A numeric variable that is a number in the range —32768 to
32767.

interactive A program that communicates with a user through
some I/O device.

interrupt The temporary halting of a program in order to process an
event of higher priority.

I/O Short for Input/Output, this is the process of receiving or send-
ing data.

I/O error An error that occurs while trying to input or output data.

I/O redirection The ability in PC-DOS/MS-DOS to direct I/O to
access devices other than the default MS-DOS devices.

interpreter A program that sequentially interprets each statement in
a program into machine code, and then immediately executes it.

iteration The process of repetition or looping.

label An identifier that marks a place in the program text for a
GOTO statement.

linked list A dynamic data structure that is made up of elements,
each of which point to the next element in the list through a pointer
variable.

local identifier An identifier declared within a procedure or a func-
tion.

local variable A variable declared within a procedure or a function.

machine language A language consisting of strings of Os and 1s that
the computer interprets as instructions.

main program The main statement part of a program from which
all its subprograms are executed.

module A self-contained routine or group of routines.
nesting The placement of one unit within another.
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nil pointer A pointer value that is undefined; that is, it doesn’t point
to anything.

node An individual element of a tree or list.
object code The output of a compiler.
offset An index within a segment.

operand An argument that is combined with one or more operands
and operators to form an expression.

operating system A program that manages all operations and
resources of the computer.

operator A symbol, such as +, that is used to form expressions.

operator hierarchy The rules that determine the order in which
operators in an expression are evaluated.

ordinal type An ordered range of values.

overflow The condition that results when an operation produces a
value that is larger or smaller than the computer can represent, given
the allocated space for the value or expression.

overlay A group of subprograms stored in an external file, all of
which share the same part of the code segment.

parameter A variable or value that is passed to a procedure or
function.

parameter list The list of value and variable parameters declared in
the heading of a procedure or function declaration.

pointer A variable that points to a specific memory location.
pop The removal of the top-most element from a stack.
port Anl/O device that can be accessed through the CPU’s data bus.

predefined identifier A constant, type, file, logical device, proce-
dure, or function that is available to the programmer without having to
be defined or declared.

procedure A subprogram that can be called from various parts of a
larger program.

procedure call The invocation of a procedure.
push The addition of an element to the top of a stack.

queue A data structure in which the first element placed in the data
structure is the first element to be removed.

random access Directly accessing an element of a data structure
without sequentially searching the entire structure for the element.

random access memory (RAM) The memory device that can be
read from and written to.

range-checking A Turbo Pascal feature that checks a value to make
sure it is within the legal range defined.
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read-only memory (ROM) The memory device from which data
can be read but not written.

real number A number that contains a decimal point.

record A structured data type referenced by one identifier that con-
sists of several different fields.

recursion A subprogram that calls itself.

relational operator The =,<>,<,>,<=,>=, and IN operators,
all of which are used to form boolean expressions.

reserved word An identifier reserved by the compiler.
scalar type A Pascal data type consisting of ordered components.
scope The visibility of an identifier within a program.

segment On 8088-based machines, RAM is divided into several
segments, or parts, each made up of 64 Kb of memory.

sequential access The ordered access of each element of a data
structure, starting at the first element of the structure.

set An unordered group of elements, all of the same scalar type.

set operator The +,- ,*,=,<=,>=,<>, and IN symbols, all of
which operate on set-type operands.

simple type A predefined or user-defined scalar type.
source code The textual input to a compiler.

stack A data structure in which the last element stored is the first to
be removed.

stack overflow An error condition that occurs when the amount of
space allocated to the computer’s stack is used up.

stack segment The segment in memory allocated as the program’s
stack.

statement The simplest unit in a program; statements are separated
by semicolons.

static variable A variable with a lifetime that exists the entire length
of the program. Memory for static variables is allocated in the data
segment (or area).

string A sequence of characters that can be treated as a single unit.

structured type One of the predefined types (array, set, record, file,
or string) that are composed of structured data elements.

subprogram A procedure or function within a program; a subrou-
tine.

subrange A continuous range of any scalar type.

syntax error An error caused by violating the rules of a program-
ming language. '
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terminal An I/O device for communication between a user and a
computer.

tracing Manually stepping through each statement in a program in
order to understand the program’s behavior; an important debugging
technique.

transfer function A function that converts a value of one type to a
value of another type.

tree A dynamic data structure in which a node may point to one or
more other nodes.

turtlegraphics An intuitive, coordinate-based graphics system.
type definition The specification of a type based upon other types
that are already defined.

typed constant A variable with a value that is defined at compile
time, but can be modified at runtime. (You can think of it as a
preinitialized variable.)

untyped parameter A formal parameter that allows the actual
parameter to be of any type.

value parameter A procedure or function parameter that is passed
by value; that is, the value of the parameter is passed and cannot be
changed.

variable declaration A declaration that consists of the variable and
its associated type.

variable parameter A procedure or function parameter that is
passed by reference; that is, the address of the parameter is passed so
that the value of the parameter can be accessed and modified.

variant record A record in which some fields share the same area in
memory.

word A location in memory occupying 2 adjacent bytes.
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Index

A
Absolute variables, 307-309
Addition operators, 62-63
Algorithms, bibliographic
reference to, 274
Allocation (see Dynamic
allocation)
ANIMALS.PAS, 6, 254
Animation, real-time, 234-236
Append procedure, 214
Application software, 16
Array assignment, 151-152
Array constant, 295-296
Arrays, 147-155
base type of, 148, 150
index type of, 148-150
initializing, 152-153
multidimensional, 150
packed, 154-155
range-checking and, 152
representing in memory,
153-154
sparse, 260-263
mixed, 262
Art of Computer Programming,
The, bibliographic reference
to, 251
ASCII character set, 17, 94
ASCII table, 95
Assemblers, 16, 22

Assembly language, 22-23
8088/8086, used with Turbo
Pascal, 323-334
allocating local variable
space, 327
allocating static storage,
327-328
external subprograms,
323-327
inline statement, 330-334
interrupt handing, 332
libraries, 328-330
Assign procedure, 213-214
Assignment statement, 66

B

Backup copies of disks, 30-31,
36
with CP/M-80 and CP/M-86
systems, 377-378
Base type, of subrange, 108
Binary numbering system,
13-14
compared to hexadecimal
system, 317
Binary search, 271-272
Binary trees, 254-258
inserting into, 255-256
searching, 254-255
traversing, 256-257
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Bit, description of, 13
Boolean data type, 55, 93
Boolean expressions, 113-116
Boolean operators, 113-115
operations on integers and
bytes, 319-320
Boolean values, Turbo’s
extension for, 209
Byte, description of, 14
Byte data type, 55, 90
Byte values, memory storage
of, 318-319

C

Case statement, 123-125
constant list in, 125
Central Processing Unit (CPU),
12
Chain/Execute procedures,
289-290
vs. overlays, 291
Chaining, 287-289
Char data types, 55, 94-96
Characters, 16-19
ASCII, 17, 94-95
control (non-printing), 17, 94,
97-98
extended character set, 17
printing, 16-17
ChDir procedure, 222
Children, of tree, 253
Chips, computer, 14
Circular linked lists, 241-245
Close procedure, 215
Command names, 41
Comment delimiters, 82
Comments, 66-67, 71-72, 81-84
Compiler directive, 107
Compilers, 16, 25-26
Compiling a program, 45-47
with CP/M systems, 379
Compound statements, 80-81
if statement, 112-113

Computer numbering systems,
313-319
binary, 13-14
decimal, 313-314
hexadecimal, 88, 313-314
place value, 313-316
Conditional control structure,
111-116
boolean expressions, 113-116
if statement, 111-113
Constants, 59-61, 293
passing as var parameters, 301
(see also Typed constants)
Control characters, 17, 94
in a string, 97-98
Control structures, 111-126
case, 123-125
conditional, 111-116
goto, 303-306
iterative, 116-122
CP/M-80 and CP/M-86
systems, with Turbo Pascal,
377-380
CPU (see Central Processing
Unit)

D

Dangling pointer, 201
Data types, 54-55
predefined, 54-55, 87-100
boolean, 55, 93
byte, 55, 90
char, 55, 94-96
integer, 55, 87-90
real, 55, 90-93
simple, 87
structured, 87
user-defined, 55
Decimal numbering system,
314-314
Declaration part, 69, 76-79
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Defined scalar types, 101-110
enumerated, 101-108
avoiding range errors in,
106
ordinal values of, 103-104
range-checking in, 106-107
type definition part,
102-103
undefined values in,
107-108
input and output, 110
memory usage of, 110
standard functions for,
104-105
subranges, 101, 108-110
Deque list type, 249
Dereferencing pointers, 194
Device 1/0, 223-225
Digital data, 13-14
Directed graph, 259
Directory management
procedures (MS-DOS, PC-
DOS), 222-223
Directory path, 32-33, 215-216
Disk drive, 12-13
Disks, Turbo Tutor and Turbo
Pascal,
backup copies, how to make,
30-31, 36
files on, 5-6, 35-36
system disk, how to make,
31-32
Dispose procedure, 200-201
Div operator, 88-89
Double-ended queue, 249
Doubly linked lists, 242
Dynamic Allocation, 193-194
dereferencing pointers, 194
heap, 199
linked links, 195-199
MaxAvail function, 199-200
New procedure, 193-194
Nil pointer, 194-195

Index

Dynamic variables
deallocation of, 200-203
Dispose procedure,200-201
Mark and Release

procedures, 202-203

E

Editor, Turbo Pascal, 42-44,
49-50
block commands, 49
cursor movement commands,
49
customized commands, 48
insert and delete commands,
49
miscellaneous commands, 50
status line, 42-43
Endless loops, 122, 218
Eof function, 215
Eoln function, 215
Erase procedure, 222
Error messages, 40
Errors, 170, 227, 230
.EX files, 4, 5
Examples, modifying online
tutorial, 5
Execute option, on CP/M
systems, 380
Executing files, 289-291
Exercise solutions, 351-353
Exit procedure, 144-146
Exponential notation, 91-93
Expressions, 63-66
Extended character set, 17
Extensions of file names, 213
External search, 273-274
External subprograms, 323-327
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F

Field widths, 207
FIFO, 247 (see also Queues)
File 170, 233
File names, 41-42, 213
File pointer, 214
File types, 210
Files, 205-230
appending, 221
closing, 215
erasing from disk, 222
executing, 289-291
170 procedures, 205-207
on Turbo Tutor and Turbo
Pascal disks, 5-6, 35-36
random access, 215-221
renaming, 222
standard, 224
text, 211-215
truncating, 221
untyped, 225-227
declaring, 226
specifying block size, 227
FILEMGR.PAS, 6
FilePos function, 221
FileSize function, 221
Firmware, 14-15
Floating-point data type (see
Real data type)
Floating-point numbers, (see
Two's complement notation)
Flush procedure, 222
Forest, of trees, 257
Formal parameter list, 138
Formatting
declarations, 77-79
real numbers, 209
statements, 79-80
Forward declarations, 142-143
Fragmentation, of memory, 202
Free unions, 182-183
Function declaration, 139

Functions, 105, 138-141
summary of, 355-361
(see also Procedures and
functions)
Fundamentals of Data Structures in
Pascal, bibliographic reference
to, 251

G

Games

ANIMALS.PAS, 6,

TYPIST.PAS, 6, 232
Get procedure, 210
GetDir procedure, 223
Goto statement, 303-306
Graphs, 259
GRAPH.BIN, 36
GRAPH.P, 36

H

Hard disk, using Turbo Tutor
with, 37
Hardware, 11-14
central processing unit
(CPU), 12
input devices, 13
mass storage (disk drives),
12-13
memory, 12
output devices, 13
Hashing, 272-273
Header node, 242-243
Heap, 199-203, 280
Hexadecimal numbering
system, 88
compared to binary
numbering system, 317
High-level languages, 23-24
History of programming, 21-27
How to Solve it by Computer,
bibliographic reference to, 263
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Identifier declaration, 77 Labels, 76
Identifiers, 55-58 Large programs, writing,
If statement, 66, 111-113 275-292
INC files, 6 Leaf, of tree, 253
Include files, 280-281 .LIB files, 6
Indentation, of programs, Libraries, 282
369-370 assembly language (PC-DOS,
Initialized variables, 299 MS-DOS), 328-330
Inline statement, 330-334 LIFO list, 245 (see also Stacks)
Input devices, 13 Lightning (see Turbo Lightning)
Input/Output, of enumerated Linked lists, 195-199, 241-245
scaler types, 110 circular, 243

(see also 1/0) deletion of, 245
Insertion sort, 265-268 doubly linked, 242
Installation, 32-35 header node, used in,

on CP/M systems, 378 242-243
Integer data type, 55, 87-90 nodes, used in, 241
Integers singly linked, 241

and arithmetic overflow, 89 starting, 242-245

unsigned, 87 Lists, 250-251
Integrated circuits, 14 LISTT.PAS, 6
Interpreters, 16, 25-26 Local variables, 135
Interrupt handling, 332-334 Logical devices, 223-224
1/0 errors, 227-230 LongFilePos function, 221
1/0 file, 233 LongFileSize function, 221
/0O procedures, 205-210 Loops, 116

Get and Put, 210 endless, 122, 218

Read, 206

Readln, 206 M

Write parameters, 207-209

[teration, 116-122 Machine language, 14

endless loops, 122 Main menu. 4. 39-42
for statement, 119-122 commanc’ls ’41 4
repeat...until statement, 118 MANUAL Pl‘\S ’6
while statement, 117-118 Mark procédure,, 202-203
MaxAvail function, 199-200
K MaxInt, 88
Memory, 12
Keyboard, 13, 224-225 exceeding, 275-278
KeyPressed function, 225 fragmentation of, 202
heap, 199, 280
RAM, 12
ROM, 12
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Memory management, 200-203
Menu (see Main menu)
Microcomputers, 24

Mixed arrays, 262

MkDir procedure, 222-223
Mod operator, 88-89

Modular programming, 281-282
Multiplication operators, 62-63

N

Negation operator, 62-63
Negative numbers, 317-318
Nested comments, 82
New procedure, 193-194
Nil pointer, 194-195
Nodes, 241-245
Null statement, 81
Numbering systems, computer,
313-319
binary, 13-14, 317
decimal, 313-314
hexadecimal, 88, 317
how byte values are stored in
memory, 318-319
negative numbers, 317-318
place value, 313-316
two’s complement notation,
317-318

0]

Online tutorial, 4
Operating systems, 15-16
Operations, order in
expressions, 64-66
Operators, 62-63
Output devices, 13
Overlays, 282-287
in menu program, 235
location of overlay files, 286
procedures in, 284
restrictions, 286
vs. chain/execute, 291

Parameter list, formal, 138
Parameters, 105, 135-138, 371
untyped, 309-311
value, 137-138
var, 301
.PAS files, 36
Pascal, standard, 24~25
program structure, 84-85
reserved words, 59
(see also Turbo Pascal)
Path, in directory, 32-33,
215-216
Peripherals, communicating
with, 223-225
Place value, in numbering
systems, 313-316
Pointers, 191-193
dangling, 201
dereferencing, 194
nil pointer, 194-195
pointer type, 192
Portability, of languages, 23
Predefined data types, 54-55,
87-100
boolean, 55, 93
byte, 55, 90 _
char, 55, 94-96
integer, 55, 87-90
real, 55, 90-93
Printing characters, 16-17
Procedure body, 128, 233
Procedure call, 80
Procedure declaration, 128
Procedures and functions,
127-146, 355-361
exit procedure, 144-146
forward declarations, 142-143
local variables, 135
parameters, 135-138
formal parameter list, 138
value, 137-138
scope, 130-135
and recursion, 143-144
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standard, summary of,
355-361
subprograms, 127-130
recursive, 141-142
Program heading, 69, 75-76
Program structure, 75-85,
372-373
Programming style, 369-375
Proper sets, 186
Put procedure, 210

Q

Queues, 247-249
double-ended (deque), 249

Quicksort, 268-270

Quitting Turbo Pascal, 47-48

R

RAM, 12
Random access files, 216-221

appending, 221

creating, 216-219

FilePos and LongFilePos

functions, 221
FileSize and LongFileSize
functions, 221

properties of, 219

Seek procedure, 220

Truncate procedure, 221
Random Access Memory

(RAM), 12

Range-checking, 106-107
Read procedure, 206

with text files, 214
Readln procedure, 206

with text files, 214
Readln statement, 70-71
READ.ME, 5, 36
README.COM, 5
Read Only Memory (ROM), 12
Real data type, 55
Real numbers, formatting, 209
Record constant, 296

Records, 173-183

fields in, 174

free unions, 182-183

variant, 179-182

with statement, 176-179
Recursion, and scope, 143-144
Recursive subprograms, 141-142
Release procedure, 202-203
Rename procedure, 222
Repetitive tasks (see iteration)
Reserved words, 59
Reset procedure, 214, 227
Rewrite procedure 214, 227
RmDir procedure, 222-223
ROM, 12
Root, of tree, 253

S

Saving compiled programs,
46-47
Saving source programs, 45-46
Scalar types, 101, 104-105
converting from one type to
another, 218
(see also Defined scalar types)
Scope, 130-135
and recursion 143-144
Searching, 270-274
binary search, 271-272
external search, 273-274
hashing, 272-273
sequential search, 270-271
Seek procedure, 220
SeekEof function, 215
SeekEoln function, 215
Sentinel, 266
Sequential search, 270-271
Set constant, 296-297
Set constructor, 186
Sets, 185-190
building, 186
defining a set type, 186-188
operations, 188-189
proper, 186
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Shellsort, 267-268
Shifting operators (shl, shr),
320-321
Siblings, of tree, 253
SideKick, with Turbo Pascal,
363-365
Sign bit, 318
Simple data types, 87
Single drive system, using
Turbo Pascal with, 37
Singly linked list, 242
Software, 14-16
application, 16
firmware, 14-15
operating systems, 15-16
Solutions to Turbo Tutor
exercises, 351-353
Sorting, 265-270
insertion sort, 265-268
quicksort, 268-270
shellsort, 267-268
Source code examples, 6
Source program, how to save,
45-46
Sparse arrays, 260-263
mixed, 262
when to use, 263
Stacks, 245-247
Standard files, 224
Standard procedures and
functions, summary of,
355-361
Statement part, 69-72, 79-81
Statement types, 80-81
Statements, 66
assignment, 66
compound, 80-81

if, 66

null, 81
Readln, 70-71
Writeln, 70

Static variables, 298-299
String assignments, 159
String comparisons, 166-167
String constants, 97

String procedures and functions,
159-164
chr, 164
concat, 160
copy, 161
delete, 162-164
insert, 162-164
length, 159
pos, 161
upcase, 164
String types, 157-158
String variables, declaring, 98

" Strings, 96-99, 157-170

as parameters, 169-170
control characters in, 97-98
numeric conversions of,
167-169
representing in memory,
164-166
Structure, of Turbo Pascal
programs, 75~85
Structured constant, 294-295
Structured types, 87, 96
Subprograms, 127-130
recursive, 141-142
Subranges, 90, 101, 108-110
Subroutine libraries, 282
Subtree terminal mode, 253
Subtrees, 253
deleting, 257-258
SuperKey, using with Turbo
Pascal, 365-368
Syntax diagrams, 56-58,
337-349
complete set, 337-349
how to read, 57-58
System disk, how to make,
31-32

406 Turbo Tutor Owner’s Handbook



T

Tag field, omitting, 182-183
Terminal node, of tree, 253
Text files, 210-215
Assign procedure, 213-214
Close procedure, 215
Eof function, 215
Eoln function, 215
file pointer, 214
Read and Readln, 214
Reset and Rewrite
procedures, 214
SeekEof function, 215
SeekEoln function, 215
TINST (installation) files, 32-35
on IBM or compatible
system, 35
on non-IBM system, 33-35
Trees, 253-259
binary, 254-258
non-binary, 258-259
Truncate procedure, 221
Turbo Lightning, used with
Turbo Pascal, 368
TURBO.MSG, 35
TURBO.OVR, 35-36
Turbo Pascal
command names, 41
compared with standard
Pascal, 26-27
editor, 42-44, 49-50
error messages, 40
installation of, 32-35
main menu, 4, 39-42
on hard disk, 37
on single drive system, 37
program structure, 75-85
quitting, 47-48
~reserved words, 59
with CP/M-80 and CP/M-86
systems, 377-380
with SideKick, 355-361
with SuperKey, 365-368
with Turbo Lightning, 368

Index

Turbo Tutor
before using, 29-30
files on disk, 5-6, 35-36
(see also Turbo Pascal)
Turbo Typist, 231-238
Tutorial, on-line, 4-5
TUTOR.COM, 4
TUTOR.PAS, 4-5
Two’s complement notation,
317-318
Type conversion, 218
Type definition part, 102-103
Typed constants, 293-302
array constant, 295-296
as initialized variables, 299
as static variables, 2908-299
defining, 294-295
execution from memory, 302
manipulating components of,
299-300
passing constants as var
parameters, 301
properties of, 297-298
mutability, 297
lifetime, 297
scope, 297-298
record constant, 296
saving constant space,
300-301
set constant, 296-297
stored in memory, 301-302
structured constant,
TYPING.PAS, 6, 232

-
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Unary minus operator, 62-63
Undirected graph, 259 .
Unsigned integers, 87
Untyped files, 225-227

declaring, 226

specifying block size, 227
Untyped parameters, 309-311
User-defined data types, 55
User-defined scalars,

v

Value parameters, 137-138
Var parameters, 301

Variable declarations, 61-62, 69

Variables, 61-62
absolute, 307-309
dynamic, 200-203
initialized, 299
static, 298-299

Variant records, 179-182

W

Weighted graph, 259
While statement, 117-118
With statement, 176~179
Write parameters, 167-169,
207-209
Write procedure, 206
Writeln procedure, 206-207
Write-protecting disks, 29
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Borland
Software

INTERNATIONAL 4585 Scotts Valley Drive, Scotts Valley, CA 95066

Available at better dealers nationwide.
To order by credit. card, call (800) 265-8008; CA (800) 74R-1133.



Whether you’re running WordStar,> Lotus,> dBASE,®
or any other program, SideKick puts all these desktop
accessories at your fingertips—Instantly

A full-screen WordStar-like Editor to jot
down notes and edit files up to 25 pages long.

A Phone Directory for names, addresses, and
telephone numbers. Finding a name or a
number is a snap.

An Autodialer for all your phone calls. It will
look up and dial telephone numbers for you.
(A modem is required to use this function.)

All the SideKick windows stacked up over Lotus 1-2-3°
From bottom to top: SideKick's “Menu Window,” ASCII
Table, Notepad, Calculator, Appointment Calendar, Monthly
Calendar, and Phone Dialer.

A Monthly Calendar from 1901 through 2099.

Appointment Calendar to remind you of
important meetings and appointments.

A tull-featured Calculator ideal for business
use. It also performs decimal to hexidecimal to
binary conversions.

An ASCII Table for easy reference.

Here’s SideKick running over Lotus 1-2-3. In the SideKick
Notepad you'll notice data that's been imported directly
from the Lotus screen. In the upper right you can see the
Calculator.

The Critics’ Choice

“In a simple, beautiful implementation of WordStar's
biock copy commands, SideKick can transport all or
any part of the display screen (even an area overlaid
by the notepad display) to the notepad.”

—Charles Petzold, PC MAGAZINE

“SideKick deserves a place in every PC.”
—@Gary Ray, PC WEEK

“SidekKick is by far the best we've seen. It is also the
l6aSt EXPENSVC. oo Mansfield, ENTREPRENEUR
“If you use a PC, get SideKick. You'll soon become

dependent on it —Jerry Pournelle, BYTE

Suggested Retail Price: $54.95 (copy protected); $84.95 (not copy protected)

Minimum system configuration: IBM PC, XT, AT, PCjr and true compatibles. The IBM PCjr will only accept the
SideKick not-copy-protected versions. PC-DOS 2.0 (MS-DOS) or greater. 128K RAM. One disk drive. A Hayes-compatible modem,
I1BM PCjr internal modem, or AT&T Modem 4000 is required for the autodialer function.

SideKick is a registered trademark of Borland International, Inc. dBASE is a registered trademark of

Ashton-Tate. IBM, XT, AT, and PCjr are registered trademarks of International Business Machines Corp.
ATR&T is a registered trademark of American Telephene & Telegraph Co Lobis and 402 ac
INT 5 ANA T TONAL registered trademarks of Lotus Development Corp WordStar is a registered trademark of MicroPro

International Corp. Hayes is a trademark of Hayes Microcomputer Products, Inc.

radema! wone & Telegraph Company. Lotus and 1-2-3 are

BOR 0060A



SideKick, The Macintosh Office Manager,” brings
information management, desktop organization, and
telecommunications to your Macintosh.” Instantly,
while running any other program

A full-screen editor/mini-word processor
lets you jot down notes and create or edit
files. Your files can also be used by your
favorite word processing program, like

. MacWrite™ or Microsoft® Word.

A complete telecommunications program
sends or receives information from any
on-line network or electronic bulletin
board while using any of your favorite
application programs.

A tull-featured financial and scientific
calculator sends a paper-tape output to
your screen or printer and comes
complete with function keys for financial
modeling purposes.

A print spooler prints any "text only" file
while you run other programs.

A versatile calendar lets you view your
appointments for a day, a week, or an
entire month. You can easily print out your
schedule for quick reference.

A convenient “Things-to-Do” file reminds
you of important tasks.

A convenient alarm system alerts you to
daily engagements.

Phonelink allows you to autodiai any

. phone number, as well as acces any long-

distance carrier (modem require. *

A phone log keeps a complete record of all
your telephone activities. It even computes
the cost of every call.

Area code look-up provides instant access
to the state, region, and time zone for all
area codes.

An expense account file records your
business and travel expenses.

A credit card file keeps track of your credit
card balances and credit limits.

A report generator prints out your mailing
list labels, phone directory, and weekly
calendar in convenient sizes.

A convenient analog clock with a sweeping
second-hand can be displayed anywhere
on your screen.

On-line help is available for all of the
powerful SideKick features.

Best of all, everything runs concurrently

Suggested Retail Price: $99.95 (not copy protected)

Minimum system configuration: 128K RAM and one disk drive. Two disk drives are recommended if you wish to use other

application programs. HFS compatible.

= BORLA"D SideKick is a registered trademark and PhoneLink is a trademark of Borland Internalional, inc.
= Macintosh is a trademark of Mclntosh Laboralory, Inc. licensed to Apple Computer, Inc.

INTERNATI ONA L MacWreisatrademark of Apple Computer, Inc. Microsoft Word is a registered trademark of

Microsoft Corp.
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SIDEKICK

The Organizer For The Computer Age!

Traveling SideKick is BinderWare,” both a binder you take with you when you travel
and a software program—which includes a Report Generator—that generates and
prints out all the information you’ll need to take with you.

Information like your phone fist, your client list,
your address book, your calendar, and your
appointments. The appointment or calendar files
you're already using in your SideKick® can auto-
matically be used by your Traveling SideKick. You
don’t waste time and effort reentering information
that's already there.

One keystroke prints out a form like your address
book. No need to change printer paper;

What’s inside Traveling SideKick

you simply punch three holes, fold and clip

the form into your Traveling SideKick binder, and
you're on your way. Because Traveling SideKick is
CAD (Computer-Age Designed), you don't fool
around with low-tech tools fike scissors, tape, or
staples. And because Traveling SideKick is
electronic, it works this year, next year, and all the
“next years” after that. Old-fashioned daytime
organizers are history in 365 days.

What the software program and its
Report Generator do for you before
you go—and when you get back

Before you go:
o Prints out your calendar,

*Suggested Retail Price: $69.95

DIVIDERS FOR EﬂSY EEFERENCE

MISCELLANEOU:
TO STORE AL B(TRAPREPNN‘EO FORMS AND
COMMONLY usea asoo

BMDKFEN,THATHTSINFLAPFOREASYMCESS

REFERENCE SECTION. 3
CCONTAINS MAPS THAT SHOW AREA CODES AND
TIME ZONES, TOLL-FREE NUMBERS FOR TRAVEL
ACCOMODATIONS, METRIC CONVERSION CHARTS.

FINANCE SECTION
MUL“ USE LEDGER FOHMS RECEIPT LOG AND
RAGE ENVELOPE, CREDIT CARD INFORMATION.

CALEN

'YEARLY. MONTHLY, WEEKLY, AND DAl
ENGAGEMENT CALENDARS SUPPLEMENY THOSE
YOU PRINT OUT WITH TRAVELING SIDEKICK.

PENDING SECTION
‘A “TO BE CONTINUED" SECTION FOR CURRENT

- PROJECTS, MEETING NOTES, ETC.

CALCULATOR
IN ONE OF TWO BUSINESS-CARD-SIZE STORAGE
POCKETS.

“TRAVEL !40 SOFTVMRE
GENERATES. UPDATES, AND PRINTS YOUR
. 1D CALENDAR il

appointments, addresses, phone
directory, and whatever other
information you need from your
data files

When you return:

o Lets you quickly and easily enter all
the new names you obtained while
you were away into your
SideKick data files

It can also:

e Sort your address book by contact,
Zip code or company name

e Print mailing labels

o Print information selectively

o Search files for existing addresses
or calendar engagements

Minimum system configuration: lBM PC, XT, AT, Portable, PCjr, 3270 and true compatibles. PC-DOS (MS-DOS) 2.0 or later.

256K RAM mimimum.

*Special introductory offer

= BORLAND ' ot
= Borland International, Inc. 1BM, AT, XT, and PCji are regisiered irademarks of international

INTERNATI/IONAL Business Machines Corp. MS-DOS is a registered trademark of Microsoft Corp.

SideKick and Traveling SideKick are registered trademarks and BinderWare is a trademark of

BOR 0083



oUpErHey

INCREASE YOUR PRODUCTIVITY
BY 50% OR YOUR MONEY BACK

SuperKey turns 1,000 keystrokes into 1!

Yes, SuperKey can record lengthy keystroke sequences and play them back at the touch of a
single key. Instantly. Like magic.

Say, for example, you want to add a column of figures in 1-2-3.° Without SuperKey, you'd
have to type 5 keystrokes just to get started: @ s v m (. With SuperKey, you can turn those
5 keystrokes into 1.

SuperKey keeps your confidential files—CONFIDENTIAL!

Time after time you've experienced it: anyone can walk up to your PC and read your
confidential files (tax returns, business plans, customer lists, personal letters, etc.).

With SuperKey you can encrypt any file, even while running another program. As long as you
keep the password secret, only YOU can decode your file. SuperKey implements the U.S.
government Data Encryption Standard (DES).

SuperKey helps protect your capital investment

SuperKey, at your convenience, will make your screen go blank after a predetermined time of
screen/keyboard inactivity. You've paid hard-earned money for your PC. SuperKey will
protect your monitor's precious phosphor and your investment.

SuperKey protects your work from intruders while you take a break
Now you can lock your keyboard at any time. Prevent anyone from changing hours of work.
Type in your secret password and everything comes back to life—just as you left it.

Suggested Retail Price: $69.95 (not copy protected)

Minimum system configuration: 1BM PC, XT, AT, PCjr and true compatibles. PC-DOS (MS-DOS) 2.0 or greater. 128K RAM. One disk drive.

INTERNATIONAL Development Corp.

= BORLAND SuperKey is a registered trademark of Borland International, Inc. IBM, XT, AT, and PCjr are registered
= trademarks of International Business Machines Corp. 1-2-3 is a registered trademark of Lotus

BOR 0062A



RBEFLEX

THE ANALYST

Reflex is the most amazing and easy-to-use database management
system. And if you already use Lotus 1-2-3,° dBASE," or PFS: File®
you need Reflex—because it’s a totally new way to look at your data.
It shows you patterns and interrelationships you didn’t know were
there, because they were hidden in data and numbers.

It’s also the greatest report generator for 1-2-3.

REFLEX OPENS MULTIPLE WINDOWS WITH NEW VIEWS AND GRAPHIC INSIGHTS INTO YOUR DATA.

L3
e o
ield & Jort Setlings..
SHES RO 0 ecord Sales Pucord
MONTH: S 2;:;'}::‘ 3 1 . s
SHRE: Raven STOE: Hoven
PRODUCT : Vs PRODUCT: Canera
# OF SALES: s67 Ay 26
TAES (o) 8383 § PER SALE: $508.01 SHES: 193
CO8T [Sema): 4281 oT: 1
R PROFIT (H00): 450 o WRGIN: 1.8 % PRFIT: 90
wIES: 4 WAGIN: .75
me Commands.
The FORM VIEW fets you build and examine your database. The LIST VIEW lets you put data in tabular list form The GRAPH VIEW gives you instant interactive

just like a spreadsheel. graphic representations.

The CROSSTAB VIEW The REPORT VIEW
gives you amazing “cross- allows you to import
referenced” pictures of the and export to and from

Reflex, 1-2-3, dBASE,
PFS: File, and other
applications, and prints
out information in the

links and relationships hidden
in your data.

formats you want.
So Reflex shows you—Instant answers. Instant pictures. Instant analysis. Instant understanding.
THE CRITICS’ CHOICE:
“The next generation of software has officially arrived.” The program is easy to use and not intimidating to the novice . . .

Peter Norton, PC WEEK  Reflex not only handles the usual database functions such as
“Reflex is one of the most powerful database programs on the sorting and searching, but also “what-if” and statistical analysis . . .

market. Hts mltiple views, interactive windows and graphics, great " Can create interactive graphics with the graphics module. The

report witer, pull-down menus, and cross tabulation make this one ~ SEPe feport module is one of the b;;:;;e ;:;‘:' ',;f;gwmw
of the best programs we have seen in a long time . . . ’

Suggested Retail Price $149.95 (not copy protected)

Minimum system configuration: IBM PC, XT, AT, and trve compatibles. PC-DOS (MS-D0S) 2.0 or greater. 384K RAM minimum. IBM
Color Graphics Adapter, Hercules Monochrome Graphics Card, or equivalent. Hard disk and mouse optional. Lotus 1-2-3, dBASE, or
PFS: File optional.

Reflex is a registered trademark of Borland/Analytica Inc. Lotus 1-2-3 is a registered trademark of
2D Lotus Development Corporation. dBASE is a registered trademark of Ashton-Tate. PFS: File is a
= BORLAND iegistered irademark of Software Publisning Corporation. (BM, XT, AT, and IBM Color Graphics
INTERNATIONAL Adapter are registered trademarks of International Business Machines Corporation. Hercules Graphics
Card is a frademark of Hercules Computer Technology. BOR 0066A



REFLEX

WorKSHOP

Includes 22 “instant templates’ covering a broad range of
business applications (listed below). Also shows you how to
customize databases, graphs, crosstabs, and reports. It’s an invaluable
analytical tool and an important addition to another one of
our best sellers, Reflex: The Analyst 1.1.

Fast-start tutorial examples:

Learn Reflex as you work with practical business applications. The Reflex Workshop Disk supplies databases
and reports large enough to illustrate the power and variety of Reflex features. Instructions in each

Refiex Workshop chapter take you through a step-by-step analysis of sample data. You then follow simple
steps to adapt the files to your own needs.

22 practical business applications:
Workshop's 22 “instant templates” give you a wide range of analytical tools:

Administration * Tracking Manufacturing Quality Assurance
« Scheduling Appointments « Analyzing Product Costs

* Planning Conference Facilities Accounting and Financial Planning

* Managing a Project .
> o « Tracking Petty Cash
* Creating a Mailing System . Entering Purc)lgase Orders

* Managing Employment Applications « Organizing Outgoing Purchase Orders
Sales and Marketing * Analyzing Accounts Receivable

« Researching Store Check Inventory . maintz:@ningBthters %' Credit
« Tracking Sales Leads eporting Business Expenses

. . » Managing Debits and Credits
Summarizing Sales Trends « Examining Leased Inventory Trends
e Analyzing Trends | * Tracking Fixed Assets
Production and Operations * Planning Commercial Real Estate Investment

* Summarizing Repair Turnaround

Whether you're a newcomer learning Reflex basics or an experienced “power user” looking for tips, Reflex
Workshop will help you quickly become an expert database analyst.

Minimum system configuration: IBM PC, AT, and XT, and true compatibles. PC-DOS (MS-DOS) 2.0 or greater. 384K RAM minimum. Requires Reflex: The
Analyst, and IBM Color Graphics Adapler, Hercules Monochrome Graphics Card or eguivalent.

== BORLAND Suggested Retail Price: $69.95

INTERNATIONAL (not copy protected)

¢

Reflex is a registered trademark and Reflex Workshop is a trademark of Borland/Analytica, Inc. 1BM, AT, and XT are registered trademarks of International Business Machines
Corp. Hercules is a trademark of Hercules Computer Technology.
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Turbo Lightning teams up If you ever write a Turbo Lightning’s

with the Random House® word, think a word, or intelligence lets you teach
Concise Dictionary to say a word, you need it new words. The more
check your spelling as Turbo Lightning you use Turbo Lightning,
you type! the smarter it gets

You can also teach your new
Turbo Lightning your name,
business associates’ names,
street names, addresses,
correct capitalizations, and any
specialized words you use
frequently. Teach Turbo
Lightning once, and it

knows forever.

Turbo Lightning, using the
83,000-word Random House
Dictionary, checks your spelling
as you type. If you misspell a
word, it alerts you with a beep.
At the touch of a key, Turbo
Lightning opens a window on
top of your application pro-
gram and suggests the correct
spelling. Just press one key
and the misspelled word is : - : . Turbo Lightning

instantly replaced with the is the engine that

correct word. It's that easy! powers Borland’s Turbo
Lightning Library”

Turbo Lightning works : Turbo Lightning brings
hand-in-hand with the electronic power to the Random
Random House Thesaurus House Dictionary and Random
fo give you instant access House Thesaurus. They're at

to synonyms your fingertips—even while
you're running other programs.
Turbo Lightning will also
“drive” soon-to-be-released
encyclopedias, extended
thesauruses, specialized

Turbo Lightning lets you choose
just the right word from a list of
alternates, so you don't say the

same thing the same way every
time. Once Turbo Lightning 185aurus
opens the Thesaurus window, dlctlolnanefs, and manykother

you see a list of alternate o - . popular reierence works.

o it voome n he o
speech. You just select the The T ightnina Dicti Lo Y

word you want, press ENTER ¢ Turbo Lightning Dictionary Lightning Library.

and your new word will in-
stantly replace the original
word. Pure magic!

And because Turbo Lightning is
a Borland product, you know
you can rely on our quality, our
s 60-day money-back guarantee,
Suggested Retail Price: $99.95 (not copy protected) and 03, emingn“y fai,gpr;cesj

Minimum system configuration: IBM PC, XT, AT, PCijr, and true compatibles with 2 floppy disk drives. PC-DOS (MS-DOS) 2.0 or greater.
256K RAM. Hard disk recommended.

= == mu"b IBM, XT, AT, and PCjr are registered trademarks of International Business Machines Corp. Turbo
= Lightning is 2 registered trademark and Turbo Lightning Library is a trademark of Borland

INTERNATIONAL International, Inc. Random House is a registered trademark of Random House Inc. BOR 0070A



Your Development Toolbox and Technical Reference Manual for Turbo Lightning

L I 6 H T N | N &6

Lightning Word Wizard includes complete, commented Turbo
Pascal® source code and all the technical information you'll
need to understand and work with Turbo Lightning’s “‘engine.”
More than 20 fully documented Turbo Pascal procedures reveal
powerful Turbo Lightning® engine calls. Harness the full power
of the complete and authoritative Random House® Concise
Dictionary and Random House Thesaurus.

Turbo Lightning’s “Reference The ultimate collection of word
Manual” - games and crossword solvers!

Developers can use the versatile on-line The excitement, challenge, competition,
examples to harness Turbo Lightning’s and education of four games and three

power to do rapid word searches. Lightning  solver utilities—puzzles, scrambles, spell-

Word Wizard is the forerunner of the data- searches, synonym-seekings, hidden words,

base access systems that will incorporate crossword solutions, and more. You and

and engineer the Turbo Lightning Library™ your friends (up to four people total) can

of electronic reference works. set the difficulty level and contest the high-
speed smarts of Lightning Word Wizard!

Turbo Lightning—Critics’ Choice
“Lightning’s good enough to make programmers and users cheer, executives of other

software companies weep.” Jim Seymour, PC Week
“The real future of Lightning clearly lies not with the spelling checker and thesaurus currently
included, but with other uses of its powerful look-up engine.” Ted Silveira, Profiles
“This newest product from Borland has it all.” Don Roy, Computing Now!

Minimum system configuration: IBM PC, XT, AT, PCjr, Portable, and true compatibles. 256K RAM minimum. PC-DOS (MS-D0S) 2.0
or greater. Turbo Lightning software required. Optional—Turbo Pascai 3.0 or greater to edit and compile Turbo Pascal source code.

% BORLAND Suggested Retail Price: $69.95

INTERNATIONAL

Turbo Pascal and Turbo Lightning are registered Irademarks and Lighining Word Wizard and Turbo Lightning Library are trademarks of Borland International, inc. Random
House is a registered trademark of Random House, Inc. IBM, XT, AT, and PCir are registered trademarks of International Business Machines Corp. MS-DOS is a registered
trademark of Microsoft Corp. BOR0087
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the natural language of artificial intelligence
Turbo Prolog brings fifth-generation supercomputer
power to your IBM°PC!
Turbo Prolog takes Turbo Prolog provides
programming into a new, a fully integrated pro-
natural, and logical gramming environment
environment like Bo(r@land’s Turbo
- Pascal,” the de facto
With Turbo Prolog, g
because of its natural, worldwide standard.
logical approach, both You get the complete
people new to programming Turbo Prolog program-
and professional programmers | ming system

can build powerful applica-
tions such as expert systems,
customized knowledge

| You get the 200-page
manual you're holding,

| software that includes
bases, natural language * the lightning-fast Turbo
interfaces, and smart Prolog incremental
information management systems. compiler and interactive editor, and the

. . free GeoBase natural query language
Turbo Prolog is a declarative language o
which uses deductive reasoning to solve database, which includes commented

- source code on disk, ready to compile.
programming problems. (GeoBase is a complete database
designed and developed around U.S.
Turbo Prolog’s development system geography. You can modify it or use

includes: it “as is.”)
O A complete Prolog incremental compiler
that conforms to the Clocksin and Mellish Minimum system configuration: IBM PC, XT, AT,
Edinburgh standard Proiog. Portable, 3270, PCjr, and true compatibles. PC-D0S
O A full-screen interactive editor. (MS-DO0S) 2.0 or later. 384K RAM minimum.

[ Support for both graphic and text windows.
O Al the toois that let you buiid your own

expert sytems and Al applications with Suggested Retail Price $99.95
dented ease. '
unprecedented ease (Not Copy Protected)

Turbo Prolog is a trademark and Turbo Pascal is a registered trademark of

== BQR!AND Borland International, Inc. 1BM AT, XT. and PCr are registered rademarks of
= ) Internationa! Business Machines Corp. MS-00S is a registered

INTERNATIONAL trademark of Microsoft Corp.

BOR0016A



VERSION 3.0 with 8087 support and BCD reals
Free MicroCalc Spreadsheet With Commented Source Code!

FEATURES:

One-Step Compile: No hunting & fishing
expeditions! Turbo finds the errors, takes you
to them, lets you correct them, and instantly
recompiles. You're off and running in

record time.

Built-in Interactive Editor: WordStar%like
easy editing lets you debug quickly.

Automatic Overlays: Fits big programs into
small amounts of memory.

MicraCale: A sample spreadsheet on your disk
with ready-to-compile source code.

IBM® PC Version: Supports Turtle Graphics,
color, sound, full tree directories, window
routines, input/output redirection, and

much more.

THE CRITICS’ CHOICE:

“Language deal of the century . . . Turbo Pascal:
it infroduces a new programming environment
and runs like magic.”

—Jeff Duntemann, PC Magazine

“Most Pascal compilers barely fit on a disk, but
Turbo Pascal packs an editor, compiler, linker,
and run-time library into just 39K bytes of
random access memory.”

—Dave Garland, Popular Computing

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

—Jerry Pournelle, BYTE

LOOK AT TURBO Now!

[ More than 500,000 users worldwide.

[ Turbo Pascal is the de facto industry
standard.

[ Turbo Pascal wins PC MAGAZINE'S
award for technical excellence.

™ Turbo Pascal named “Most
Significant Product of the Year” by
PC WEEK.

[ Turbo Pascal 3.0—the fastest Pascal
development environment on the
planet, period.

Suggested Retail Price: $99.95; CP/IM°-80 version without 8087 and BCD: $69.95

Features for 16-bit Systems: 8087 math co-processor support for intensive calculations.
Binary Coded Decimals (BCD): eliminates round-off errort A must for any serious business application.

Minimum system configuration: 128K RAM minimum. Includes 8087 & BCD features for 16-bit MS-DOS 2.0 or later and
CP/M-86 1.1 or later. CP/M-80 version 2.2 or later 48K RAM minimum (8087 and BCD features not available). 8087

version requires 8087 or 80287 co-processor.

33 BORLAND

Turbo Pascal is a registered trademark of Bortand Intemational, Inc. CP/M is a registered rademark
of Digitat Research Inc. 1BM is a registered trademark of International Business Machines Corp. MS-

INTERNATIONGAL %;zmgm«edtrademkofMscrosoﬁCap.mdsarlsareglsteredtrademkolmroﬁo

BOR0061A



TURBO PASCAL
DATABASE TOOLBOX
Is The Perfect Complement To Turbo Pascal®

It contains a complete library of Pascal procedures that
allows you to sort and search your data and build powerful database
applications. It’s another set of tools from Borland that will give
even the beginning programmer the expert’s edge.

THE TOOLS YOU NEED!

TURBO ACCESS Using B+ trees: The best way to organize and search your data. Makes it
possible to access records in a file using key words instead of numbers. Now available with
complete source code on disk, ready to be included in your programs.

TURBO SORT: The fastest way to sort data using the QUICKSORT algorithm—the method
preferred by knowledgeable professionals. Includes source code.

GINST (General Installation Program): Gets your programs up and running on other
terminals. This feature alone will save hours of work and research. Adds tremendous value
to all your programs.

GET STARTED RIGHT AWAY—FREE DATABASE!

Included on every Toolbox diskette is the source code to a working database which
demonstrates the power and simplicity of our Turbo Access search system. Modify it to suit
your individual needs or just compile it and run.

THE CRITICS’ CHOICE!

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

“The Turbo Database Toolbox is solid enough and useful enough to come recommended.”
~—Jeff Duntemann, PC TECH JOURNAL
Suggested Retail Price: $69.95 (not copy protected)

Minimum system configuration: 128K RAM and one disk drive (CP/M-80: 48K). 16-bit systems: Turbo
Pascal 2.0 or greater for MS-DOS or PC-DOS 2.0 or greater. Turbo Pascal 2.1 or greater for CP/M-86
1.0 or greater. 8-bit systems: Turbo Pascal 2.0 or greater for CP/M-80 2.2 or greater.

Turbo Pascal is a registered trademark and Turbo Database Toolbox is a frademark of Borland
International Inc. CP/M is a registered trademark of Digital Research, Inc. MS-DQS is 2
! N TERN A TIONAL registered trademark of Microsoft Corp. BOR 0063A



GAME WORKS

Secrets And Strategies Of The Masters Are
Revealed For The First Time

Explore the world of state-of-the-art computer games with Turbo GameWorks. Using
easy-to-understand examples, Turbo GameWorks teaches you techniques to quickly create
your own computer games using Turbo Pascal Or, for instant excitement, play the three
great computer games we’ve included on disk—compiled and ready to run.

TURBO CHESS

Test your chess-playing skills against your computer challenger. With Turbo GameWorks, you're on your
way to becoming a master chess player. Explore the complete Turbo Pascal source code and discover
the secrets of Turbo Chess.

“What impressed me the most was the fact that with this program you can become a computer
chess analyst. You can add new variations to the program at any time and make the program play
stronger and stronger chess. There’s no limit to the fun and enjoyment of playing Turbo GameWorks
Chess, and most important of all, with this chess program there’s no limit to how it can help you

improve your game.” . . .
—George Koltanowski, Dean of American Chess, former President of

the United Chess Federation, and syndicated chess columnist.
TURBO BRIDGE

Now play the world’s most popular card game—bridge. Play one-on-one with your computer or against
up to three other opponents. With Turbo Pascal source code, you can even program your own bidding
or scoring conventions.

“There has never been a bridge program written which plays at the expert level, and the ambitious
user will enjoy tackling that chalienge, with the format already structured in the program. And for the
inexperienced player, the bridge program provides an easy-to-follow format that allows the user to start
right out playing. The user can ‘play bridge’ against real competition without having to gather three

other people.” . . . . .
—Kit Woolsey, writer of several articles and books on bridge,

and twice champion of the Blue Ribbon Pairs.

TURBO GO-MOKU

Prepare for battle when you challenge your computer to a game of Go-Moku—the exciting strategy
game also know as “Pente®” In this battle of wits, you and the computer take turns placing X's and 0's
on a grid of 19X19 squares until five pieces are lined up in a row. Vary the game if you like, using the
source code available on your disk.

Suggested Retail Price: $69.95 (not copy protected)

Minimum system configuration: 1BM PC, XT, AT, Portable, 3270, PCjr, and true compatibles. PC-D0S (MS-DOS) 2.0 or later. 192K
RAM minimum. To edit and compile the Turbo Pascal source code, you must be using Turbo Pascal 3.0 for IBM PCs and
compatibles.

= Turbo Pascal is a registered trademark and Turbo GameWorks is a irademark of Soriand
= R international, inc. Pente is a registered trademark of Parker Brothers. IBM, - XT, AT, -and PCjr are
INTERNATIONAL registered trademarks of International Business Machines Corporation. MS-DOS is a registered
 of Microsoft Ci "

BOR 0065A



E TooL
It’s All You Need To Build Your Own Text Editor
-Or Word Processor

Build your own lightning-fast editor and incor- Create your own word processor. We provide all
porate it into your Turbo Pascal® programs. the editing routines. You plug in the features you want.
Turbo Editor Toolbox gives you easy-to-install You could build a WordStar®-like editor with pull-down
modules. Now you can integrate a fast and powerful menus like Microsoft's® Word, and make it work as fast
editor into your own programs. You get the source as WordPerfect®

code, the manual, and the know-how.

To demonstrate the tremendous power of Turbo Editor Toolbox, we give you the source code for
two sample editors:

Simple Editor A complete editor ready to include in your programs. With windows, block commands, and
memory-mapped screen routines.

MicroStar A tull-blown text editor with a complete pull-down menu user interface, plus a lot more.
Modify MicroStar's pull-down menu system and include it in your Turbo Pascal programs.

The Turbo Editor Toolbox gives you all the
standard features you would expect to find
in any word processor:

» Wordwrap

* UN-delete last line

¢ Auto-indent

« Find and Find/Replace with options
* Set left and right margin

« Block mark, move, and copy

* Tab, insert and overstrike modes,

centering, etc. MicroStar’s pull-down menus.

And Turbo Editor Toolbox has features that word processors selling for several hundred dollars can't begin to match.
Just to name a few:

[2' RAM-based editor. You can edit very large B’ Multiple windows. See and edit up 1o eight
files and yet editing is lightning fast. documents—or up to eight parts of the same
Memory-mapped screen routines. In- document—all at the same time.
stant paging, scrolling, and text display. B’ Multitasking. Automatically save your
Keyboard installation. Change control text. Plug in a digital clock, an appointment
keys from WordStar-like commands to any that alarm—see how it's done with MicroStar’s
you prefer. “background” printing.

Best of all, source code is included for everything in the Editor Toolbox.
Suggested Retail Price: $69.95 (not copy protected)

Minimum system configuration: IBM PC, XT, AT, 3270, PCjr, and true compatibles. PC-DOS (MS-D0S) 2.0 or greater. 192K RAM. You must be
using Turbo Pascal 3.0 for 1BM and compatibles.

=Y Turbo Pascal is a registered trademark and Turbo Editor Toolbox is a trademark of Borfand

= BORMND International, Inc. WordStar is a registered Irad of MicroPro ional Corp. Word and
= MS-DOS are registered trademarks of Microsoft Corp. WordPerfect is a trademark of Satellite
INTERNATIONAL Software International. IBM, XT, AT, and PCr are registered trademarks of International Business

Machines Corp. BOR 0067A




GRAPHIXTOOLBOX'

A Library of Graphics Routines for Use with Turbo Pascal®

High-resolution graphics for your 1BM® PC, AT,® XT,° PCjr®, true PC compatibles, and the Heath
Zenith Z-100." Comes complete with graphics window management.

Even if you're new to Turbo Pascal programming, the Turbo Pascal Graphix Toolbox will get you started
right away. It's a collection of tools that will get you right into the fascinating world of high-resolution
business graphics, including graphics window management. You get immediate, satisfying resuits. And
we keep Royalty out of American business because you don't pay any—even if you distribute your own
compiled programs that include all or part of the Turbo Pascal Graphix Toolbox procedures.

What you get includes:
o Complete commented source code on disk. o Full graphics window management.
o Tools for drawing simple graphics. o Two different font styles for graphic labeling.
o Tools for drawing complex graphics, including o Choice of line-drawing styles.
curves with optional smoothing. o Routines that will let you quickly plot
o Routines that let you store and restore functions and model experimental data.

graphic images to and from disk. o And much, much more . . .
Tools allowing you to send screen images to
Epson-compatible printers.

“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.”
John Markov & Paul Freiberger, syndicated columnists.

If you ever plan to create Turbo Pascal programs that make use of business graphics or scientific
graphics, you need the Turbo Pascal Graphix Toolbox.

Suggested Retail Price: $69.95 (not copy protected)

Minimum system configuration: IBM PC, XT, AT, PCjr, true compatibles and the Heath Zenith Z-100. Turbo Pascal 3.0 or later. 192K RAM
minimum. Two disk drives and an IBM Color Graphics Adapter (CGA), IBM Enhanced Graphics Adapter (EGA), Hercules Graphics Card or
compatible.

= Turbo Pascal and Turbo Graphix Toolbox are regi d i of Borland | lional, inc.
Bonu"p 1BM. XT, AT, and PCr are registered trademarks of International Business Machines Corporation.
= Hercules Graphics Card is a trademark of Hercules Computer Tech. Heath Zenith Z-100 is a

INTERNATIONAL \rademark of Zenith Data Systems. BOR 0068A
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TURBO TUTOR
VERSION 2.0

Learn Pascal From The Folks Who Created
The Turbo Pascal® Family

Borland International proudly presents Turbo Tutor, the perfect complement
to your Turbo Pascal compiler. Turbo Tutor is really for everyone—
even if you've never programmed before.

And if you're already proficient, Turbo Tutor can sharpen up the fine points. The
manual and program disk focus on the whole spectrum of Turbo Pascal
programming techniques.

e For the Novice: It gives you a concise history of Pascal, tells you how to write a simple
program, and defines the basic programming terms you need to know.

® Programmer’s Guide: The heart of Turbo Pascal. The manual covers the fine points 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.

e Advanced Concepts: If you're an expert, you'll love the sections detailing such topics as
linked lists, trees, and graphs. You'll also find sample program examples for PC-DOS and
Microsoft® MS-DOS.

10,000 lines of commented source code, demonstrations of 20 Turbo Pascal features, multiple-
choice quizzes, an on-line tutor, and more!

Turbo Tutor may be the only reference work about Pascal and programming you'll ever need!

Minimum system configuration: Turbo Pascal 3.0, 192K RAM, PC-DOS (MS-DO0S) 2.0 or later. CP/M-80 version 2.2 or
later: 48K RAM.

::2« — BORLAND 85 sc077s vaLLEY DRIVE

INTERNATIONAL SCOTTS VALLEY, CALIFORNIA 95066

Turbo Pascal and Turbo Tutor are registered trademarks of Borland International Inc. CP/M is a registered ;
trademark of Digital Research Inc. MS-DOS is a registered trademark of Microsoft Corp. I S B N D - & ? 5 E |'| = U U l} i El




