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NIMax = 100;
type

NumList = array[l..NIMax] of Integer;
var

List: NumList;

I,Count: Word;

procedure Sort (var L: NumlList; C: Word);
begin
{ sort the list }
end; { of proc Sort }
begin
Randomize;
Count := NIMax;
for I := 1 to Count do
List[I] := Random(1000);
Sort (List,Count);
for I := 1 to Count do
Write(List[I]:8);
Readln;
end. { of program TestSort }

Suppose you're debugging the Sort procedure. You want to trace
your call to Sort, including checking the values within List before
calling it. However, it gets tedious stepping through that first for
loop 100 times as it initializes List. There must be a way you can
get the loop to execute without having to single-step each line.

In fact, there are a few ways. First, you could put it in a separate
procedure and press F8 when you get to it, but that’s a bit drastic.
Second, you could set a breakpoint within your program, which is
a place in your program where you want execution to run to, then
stop at. Finally, you could move the cursor to the line calling Sort
and choose the Run | Go to Cursor command (F4). Your program
will execute until it gets to the line containing the cursor. The
execution bar will move to that line; you can start tracing from
there, in this case by pressing F7 to trace into Sort.

Run | Go to Cursor (F4) works through multiple levels of
subroutine calls, even if the source code is in another file. For
example, you could place the cursor somewhere within Sort and
press F4; the program would execute until it reached that line
within Sort. For that matter, Sort could be in a separate unit, and
the debugger would still know when to stop and what to display.

There are three cases where Go to Cursor (F4) will not run to the
line containing the cursor.
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Using breakpoints

You can have up fo 16
breakpoints active af a fime.

Breakpoints only exist during
your debugging session; they
aren’t saved in your .EXE file
if you compile your program
to disk.

Note that you cannot see
the breakpoint highlight
when the execution bar is on
the breakpoint line.

Chapter 5, Debugging Turbo Pascal programs

1. When you have the cursor positioned between two executable
lines, for example, a blank line or a comment line within a
code block, the program will run to the next line containing
executable statements.

2. When you have the cursor positioned outside the scope of a
procedure block, for example, on the program statement or
variable declarations, The debugger will tell you there is “no
code generated for this line.”

3. When you position the cursor on a line that will never gain
control; for example, the line above the execution bar
(assuming you're not in a loop) or the else part of a
conditional statement when the if expression is true, the
debugger will behave as if you had chosen Run | Run (Ctr/-F9).
Your program will run until it terminates or until a breakpoint
occurs.

Let's say that you trace through Sort for a while, then want the
program to finish executing so you can see the output. How
would you do this? First, you would move the cursor to the final
end statement in the main body of the program, then choose

Run | Go to Cursor (F4). Or you could choose Run | Run (Ctr-F9),
which will tell the debugger to let your program continue normal
execution. Your program will then run until it ends or hits a
breakpoint that you've set, or until you press Ctrl-Break.

Breakpoints are an important part of debugging. They’re like
having a stop sign embedded in your program: When your
program encounters one, it stops execution and waits for further
debugging instructions.

To set a breakpoint, move the cursor to each line in your program
where you want it to pause. Any line where a breakpoint is set
should contain at least one executable statement. It should not be
a blank line, a comment, or a compiler directive; a constant, type,
label, or variable declaration; a program, unit, procedure, or
function header. To set a line as a breakpoint, choose the Debug |
Toggle Breakpoint command (Cirl-F8), which highlights it.

Once you've set your breakpoints, execute your program by
choosing Run | Run (or pressing Ctrl-F9). Your program executes
normally until a breakpoint is encountered. Then the program
halts, the appropriate source code file (main program, unit, or
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Include file) is loaded in, and the Edit window is displayed with
the execution bar on top of the breakpoint line. If any variables or
expressions have been added to the Watch window, they are also
displayed with their current values.

At this point, you can use any number of debugging options.

m You can step through your code using Run | Trace Into, Step
Over, or Go to Cursor (F7, F8, or F4). You can examine and
modify variables.

m You can add or remove expressions from the Watch window.
m You can set or clear breakpoints.
m You can view program output with Windows | User Screen (Alt-

F5).

m You can re-start your program from the beginning (using Run |
Program Reset and then a step command).

m You can continue execution to the next breakpoint (or to the
end of the program) by choosing Run | Run (Ciri-F9).

To clear a breakpoint from a line, move the cursor to the line and
choose Debug | Toggle Breakpoint (Ciri-F8) again. This command
toggles the breakpoint line on and off; if you use it on a
breakpoint line, that line returns to normal.

Let’s go back to the earlier example:

begin { main body of TestSort }
Randomize;
Count := NLMax;
for I :=1 to Count do
List(I] := Random(1000);
Sort (List,Count);
for I :=1 to Count do
Write(List[I]:8);
Readln;
end. { of program TestSort }

The idea here was to skip over the initial loop and start tracing
with the call to Sort. The new solution is to move the cursor to the
line calling Sort and choose Debug | Toggle Breakpoint (Cir-F8),
making it a breakpoint. Now, run to the breakpoint by choosing
Run | Run (Ciri-F9). When the program gets to that line, it will stop
and allow you to begin debugging.
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Using Ctrl-Break  In addition to any breakpoints you might set, you also have an
“instant” breakpoint during execution: pressing Ctrl-Break. This
means that, barring a major crash, you can interrupt your
program at any time. When you press Cirl-Break, you drop out of
your program and back into the editor, with the execution bar on
the next line and ready for single-stepping.

What actually happens is that the debugger hooks itself into DOS,
the BIOS, and other services. In this way, it knows whether or not
the code currently executing is a DOS routine, BIOS routine, or
your program. When you press Cirl-Break, the debugger waits until
the program itself is executing. It then starts stepping every
machine-level instruction until the next instruction is at the
beginning of a Pascal source code line. At that point, it breaks,
moves the execution bar to that line and prompts you to press Esc.

sy If a second Ctrl-Break is detected before the debugger locates and
displays the source code line, then the debugger terminates the
program and doesn’t try to find the source line. In such a case, the
exit procedures are not executed, which means that files, video
mode, and DOS memory allocations might not be completely
cleaned up.

Watching values

Program flow tells you a lot, but not as much as you’d like. What
you really want to do is watch how variables change as your
program executes. Suppose the Sort procedure for the earlier
program looked like this:

procedure Sort (var L: Numlist; C: Word);
var

Top,Min,K: Word;

Temp: Integer;

begin
for Top :=1 to C-1 do
Change NLMax in the body begin
of the program to 10, so that Min := Top;
you'‘re working with a smaller for K := Top+l to C do
array. if L(K] < L[Min] then
L{Min) := L[K];
if Min <> Top then
begin
Temp := L[Topl;

L[Top] := L{Min);
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L[Min] := Temp;
end;
end;
end; { of proc Sort }

There is a bug here, so step through it (using Run | Trace Into or
F7) and watch the values of L, Top, Min, and K.

The debugger lets you set up watches to monitor values within
your program as it executes. The current value of each watch is
shown, updated as each line in the program executes.

Set up a watches for each identifier usin Debug | Watch | Add
Watch (Ctrl-F7) to add each expression to the Watch window. The
result might look like this:

- K: 21341

Min: 51

Top: 21383

L: (163,143,454,622,476,161,850,402,375,34)
This presumes you've just stepped into Sort and the execution bar
is on the initial begin statement. (If you haven’t stepped into Sort
yet, “Unknown Identifier” will be displayed next to each Watch
expression until you do.) Note that K, Min, and Top just have
random values, since they haven’t been initialized yet. The values
in L are supposed to be random; they won’t look just like this
when you run the program, but they will all be non-negative
values from 0 to 999.

Pressing F7 four times will move you down to the line if L[K] <
L[Min] then, where you'll notice that K, Min, and Top now have
values of 2, 1, and 1, respectively. Keep pressing F7 until you drop
out of that inner for loop, through the if Min <> Top then line,
back to the top of the outer loop, and down again to if L[K] <
L[Min] then. At this point, the Watch window would look like this
(given the previous values in L):

+ K: 3
Min: 2

Top: 2
L: (34,143,454,622,476,161,850,402,375,34)

By now, you may have noticed two things. First, the last value in
L (34)—which also happens to be the lowest value—got copied
into the first location in L, and the value that was there (163) has
disappeared. Second, Min and Top were the same value all the
way through. In fact, if you look closely, you'll notice something
else: Min gets assigned the value of Top, but is never changed
anywhere else. Yet the test at the bottom of the loop is if Min <>
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Types of watch
expressions

Top then. Either you have the wrong test, or there’s something
wacky between those two sections of code.

As it turns out, the bug is in the fifth line of code: It should read
Min := K;instead of L[Min] := L[K];. Correct it, move the cursor to
the initial begin in Sort, and choose Run | Go to Cursor (F4). Since
you've changed the program, a box will appear with the question
“Source modified, rebuild? (Y/N)”; press Y. Your program will
recompile, start running, then pause at the initial begin in Sort.
This time, the code works correctly: Instead of overwriting the
first location with the lowest value, it swaps values, moving the
value in the first location to the position where the lowest value
was previously. It then repeats the process with the second
location, the third, and so on, until the list is completely sorted.

You can put any kind of constant, variable, or data structure in
the Watch window as an expression; you can also put in Pascal
expressions. Specifically, here are the expressions you can add
and how each will be displayed:

Expression Display

Integers Decimal and hex. Examples: 23 $10

Reals Without an exponent, if possible. Examples: 38328.27 6.283e23

Characters Printable: in single quotes (including extended graphics characters) as themselves.
Control characters: as ASCII codes or printable. Examples: ‘b’ ‘@’ #4

Booleans True or False

Enumerated Actual named values (all uppercase). Examples: RED JAN WEDNESDAY

data values ‘

Pointers segment:offset hex format. Examples: PTR($3632,$106) PTR(CSEG,$220)

Strings In single quotes. Examples: ‘Bruce’

Arrays In parentheses, separated by commas. Multidimensional arrays as nested lists.
Examples: (-42,23,2292,0,684)

Records In parentheses, fields separated by commas. Nested records as nested lists.
Examples: (5,10,’Borland’,RED, TRUE)

Objects Same as record. Expressions valid for records are also valid for objects.

Sets In brackets, with expressions separated by commas; subranges are used when possible.
Examples: [MON,WED,FRI] ['0".."9"/A’.."F’]

Files In (status,fname), where status is CLOSED, OPEN, INPUT, or OUTPUT, and frame is

name of disk file assigned to file variable. Examples: (OPEN,’BUDGET.DTA’)

Chapter 5, Debugging Turbo Pascal programs
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Format specifiers  To control exactly how information is displayed in the Watch
window, Turbo Pascal allows you to add format specifiers to your
Watch expressions. A format specifier follows the Watch
expression, separated from it by a single comma. (You don’t need
format specifiers to debug; this is an advanced topic.)

Acomplete listofthe A format specifier consists of an optional repeat count (an integer),
available format specifiers  ¢,115wed by zero or more format characters; no spaces are
and their effects are on .
page 195. Tequired between the repeat count and the format characters.
The repeat count is used to display consecutive variables, such as
the elements of an array. For example, assuming List is an array of

10 integers, the Watch expression List would display:
List: (10,20,30,40,50,60,70,80,90,100)

If you want to look at a particular range of the array, you can
specify the index of the first element, and add a repeat count:

Listf6],3: 60,70,80

This technique is particﬁlarly useful for dealing with arrays that
are too large to be displayed completely on a single line.

Repeat counts aren’t limited to arrays; any variable may be
followed by a repeat count. The general syntax var, x simply
displays x consecutive variables of the same type as var, starting
at the address of var. Note however, that the repeat count is
ignored if the Watch expression does not denote a variable. A
good rule of thumb is that a given construct is a variable if it can
legally appear on the left-hand side of an assignment statement,
or be used as a var parameter to a procedure or function.

To demonstrate the use of format specifiers, assume that the
following types and variables have been declared:

type
NamePtr = “NameRec;
NameRec = record
Next: NamePtr;
Count: Integer;
Name: string{31];
end;
var
List: array{l..10] of Integer;
P: NamePtr;

Given these declarations, the following Watch expressions can be
constructed:
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List: (10,20,30,40,50,60,70,80,90,100)
List[6],3H: $3C $46,$50
P: PTR($3EAO.$C)
P P 3EA0:000C

:+ (PTR($3EF2,$2),412, 'John')
PA RS (NEXT: PTR($3EF2 $2) ;COUNT: $19C; NAME 'John')
PA.Next™,R: (NEXT:NIL;COUNT:377;NAME: *Joe')
MemE$40 0] 10M: F8 03 F8 02 00 00 00 00 BC 03
Mem[$40:0],10MD: 248 3 248 2 00 0 0 188 3

Typecasting  Typecasting is another powerful feature you can use to modify
how Watch expressions are displayed, letting you interpret data
as a different type than it would normally be. This can be
especially useful if you're working with an address or a generic
pointer, and you want to view it as pointing to a particular data

type.

Suppose your program has a variable DFile that is of type file of
MyRec, and you execute the following sequence of code:

Assign(DFile,’ INPUT.REC');
Reset (DFile);

If you add DFile as a watch, the corresponding line in the Watch
window will look like this:

DFile: (OPEN,'INPUT.REC')

But you might want more information about the file record itself.
If you change your program so that it uses the Dos unit, then you
can modify the DFile watch to FileRec(DFile), rh, which means,
“Display DFile as if it were a record of type FileRec (declared in
the Dos unit), with all record fields labeled and all integer values
displayed in hexadecimal.” The result in the Watch window
might look something like this:

FileRec(DFile),rh: (HANDLE:$6;MODE:$D7B3;RECSIZE:$14;PRIVATE: ($0,30,...))

The record is too large to view at once; however, you can use the
cursor movement keys to scroll the data not visible on the screen
(see the section “Editing and deleting watches” on page 139).

With this typecasting, you can now watch specific fields of DFile.
For example, you could view the UserData field by adding the
expression FileRec(DFile).UserData to the Watch window:

FileRec(DFile).UserData: (0,0,0,90,0,0,0,0,0,0,0,0,0,0,0,0)

You can apply the same technique to data structures and types of
your own design. If they’re declared in your program or units,
you can typecast to them in the Watch window. The rules for
typecasting are explained in Chapter 6 of the Programmer’s Guide,
“Expressions.”
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Expressions  As we mentioned earlier, you can use expressions as Watch
expressions; you could have calculations, comparisons, address
offsets, and other such expressions. Table 5.1 lists the kinds of
features legal in a Watch expression, as well as acceptable values.

Table 5.1: Watch expression values

Legal in a Watch Expression

Acceptable Values

Literals and Constants

Variables

integer-type
floating-point

Char

Boolean

enumerated data type
Pointer

string

set

Typecasts
Operators

Built-In Functions

All normal types: Boolean, Byte, Char, enumerated, Integer, Longint,
Real, Shortint, string, and Word.

All types, including user-defined types and elements of data
structures:

Any integer expression within the variable’s range bounds.

Any floating-point (or integer) expression within the variable’s
exponent range; excess significant digits are dropped.

Any character expression, including any printable character
surrounded by single quotes; integer expressions typecast to Char
using Chr or Char(); ASCII constants (#, followed by any value from 0
to 255).

True and False; any Boolean expression.

Any compatible enumerated constant; in-range integer expressions
typecast to a compatible enumerated type.

Any compatible pointer; any compatible typecast expression; the
function Ptr (with appropriate parameters).

Any string constant (text enclosed by single quotes); string variables;
string expressions consisting of string constants and variables
concatenated with the + operator.

Any set constant (compatible elements surrounded by square
brackets); any compatible set expression, including the use of set
operators +, -, *.

Following standard Pascal rules.

All normal Pascal operators, plus Turbo Pascal extensions such as xor,
@, and s0 on.

Abs, Addr, Chr, CSeg, DSeg, Hi, IOResult, Length, Lo, MaxAvail,
MemAvail, Odd, Ofs, Ord, Pred, Ptr, Round, Seg, SizeOf, SPtr, SSeg, Succ,
Swap, and Trunc.

Arrays Mem, MemL, MemW
In other words, the expression must be a normal, legal Pascal
expression, and can use any or all of the features described in
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Table 5.1. See “Modification issues” on page 140 for information
on how to modify Watch expressions.

Editing and deleting  It’s easy to edit, add, or delete watches. When the Watch window
wafches is active, the currently active expression is highlighted. To select a
different expression, use the Home, End, T,ord keys.

You can’t change the value  To edit (change) the currently highlighted watch, you can choose
of the expression, only the Debug | Watches | Edit Watch. Even easier, as shown on the bottom
expression ifself. To change ..
the value, use Debug/ line of the screen, you can press Enter. The debugger opens a pop-
Evaluate/Modify. up window with the selected expression, and you can edit it.
You already know how to add watches, but once the Watch
window is active, there’s an easier way: Press Ins. A pop-up
window appears. You can type in the watch expression, add to it
with the — key, or accept the default that was copied from the

cursor position.

To delete the current watch, choose Debug | Watches | Delete
Watch, or simply press Del. You can delete all of the watches by
choosing Debug | Watches | Remove All Watches.

Evaluating and

modifying The Watch window is wonderful for tracing values as you step
through your program. Other times, you may want to
interactively check a variable or change its value without creating
a watch point.

To accommodate these needs, the debugger offers the Evaluate
and Modify window. To bring it up, choose the Debug |
Evaluate/Modify command (or press Ctrl-F4). This window
contains the Expression, Result, and New value boxes.

As with the Add watch box, the Evaluate and Modify box already
contains the word found at the cursor; it’s in highlight mode. Edit
it as you would the Add Watch box and press Enter when you
want to evaluate it. The current value of the constant, variable, or
expression will then appear in the Result box.

The Evaluate box accepts exactly the same set of constants,
variables, and expressions that the Watch window does. You have
the same freedoms and restrictions we’ve already mentioned. You
can also use the same format characters as you can for Watch
expressions.
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Modifying expressions
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When you press Enter, the identifier or expression in the Evaluate
box is highlighted again, which means if you start typing a new
name (without pressing Ins or an arrow key), it will replace the
old one. This lets you quickly type in a series of variables and
expressions.

The New Value box allows you to modify the value of the
variables named in the Evaluate box. You can enter a constant
value, the name of another variable, or even an expression. The
resulting value must be of a type compatible with the variable in
the Evaluate box. Therefore, if you have an expression in Evaluate
that does not result in a memory location, then any value entered
in New Value will result in the message “Cannot be modified.”

The Result box shows the current value of whatever is in the
Evaluate box, using the same format as the Watch window. And,
like the Watch window, the data will sometimes be too large to fit.
In such cases, you can use the Tab, Backtab, <, — , Home, and End
keys to scroll through the box.

In all cases, you can use the T and { keys (or regular keyboard
editing commands) to move between the three boxes. Once you
have modified a box, press Enter to evaluate the input.

The ability to modify a variable while the program is running is a
tremendous help while debugging. It can also be dangerous, so
you need to be sure you know the do’s and don’ts of modification.

The simplest form of modification is to enter a variable name in
the Evaluate box and a corresponding value in the New Value
box. When you press Enter after typing in the new value, the
variable’s value is changed, and the Result box is updated to
reflect that.

You are not limited to constant values, though. You can enter into
the New Value box any variable or expression that you could
enter into the Evaluate box, with one major qualification: It must
be assignment-compatible with the variable or expression in the
Evaluate box. In other words, if expr] represents what’s currently
in the Evaluate box, then you cannot legally enter the expression
expr2 into the New Value box if the statement

exprl := expr2;

would cause a compiler or run-time error.
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Note that the reverse is not necessarily true: There are cases when
the statement

exprl := expr2;
is legal, but you still cannot use expr2 in the New Value box.

If the expression entered is an incompatible type—such as
entering a floating-point value for an integer variable—then the
Result box will instead display the message “Type mismatch.” To
make the Result box redisplay the current value of the variable,
move back up to the Evaluate box and press Enter.

If the expression entered yields an out-of-range value—such as
entering 50,000 for a variable of type Integer—the Result box will
display the message “Constant out of range.” The same thing will
occur if you type in an array element with an index that’s out of
range.

If the expression entered in the New Value box is one that can’t be
assigned, then the Result box will get the message “Cannot
evaluate this expression.” Such expressions include arrays,
records, sets, and files.

Likewise, if the variable or expression in the Evaluate box is one
that can’t be modified—a whole array, record, set, or a file—then
attempting to assign a value to it will produce the message
“Cannot be modified.”

What can you modify? Refer to Table 5.1 on page 138 for a list of
what can be used in a Watch expression, along with acceptable
values. Remember, though, that expressions can only use the
built-in functions listed as acceptable for Watch expressions in
Table 5.1.

Other things to keep in mind:

m You can’t modify entire arrays, entire records, or files; however,
as mentioned, you can modify individual elements of arrays or
records that resolve to one of the types listed in Table 5.1,
provided they are not themselves arrays or records.

m You can’t directly modify untyped parameters passed into a
procedure or function. You can, however, typecast them to a
given type, then modify them according to the restrictions
we've just detailed.

m Be aware that there can be some real dangers in modifying
variables. For example, if you change a pointer, you could end
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Navigation

The call stack

up making changes to memory that you didn’t mean to,
possibly even modifying other variables and data structures.

When you are debugging a large program, especially one spread
out over several units, you can actually get lost, or at least buried
so deep that you can’t figure out how best to get to where you
want to go. To aid you with navigation, the debugger provides
two mechanisms: the Window | Call Stack and Search | Find
Procedure commands.

Each time a procedure or function is called, Turbo Pascal
remembers the call and the parameters passed to it by pushing
the information on the call stack. When you exit that procedure or
function, then the call is popped off the stack, returning execution
to the calling routine.

Whenever your program pauses because of a breakpoint or a
single-step command, you can ask to see the current call stack by
using the Window | Call Stack command (Ctr/-F3). This displays a
window that shows the list of procedure/function calls currently
active on the stack.

The call stack allows you to look back through the sequence of
calls. When you first bring up the call stack, the topmost call is
highlighted. You can use the arrow keys to move up and down
through the stack. If you press Spacebar, you will be taken to the
last active point within that program. Consider the following
small program (TESTPOWER.PAS):

program TestPower;

function Power (Base,Exp: Word): Longint;
begin
if Exp <= 0 then
Power :=1
else
Power := Base * Power (Base,Exp-1);
end; { of func Power }

begin { main body of TestPower }
Writeln(’2*14 = ’,Power(2,14));
end. { of program TestPower }

A CCGA will display 9 calls;a - Compile TESTPOWER, and set a breakpoint on the second line of

Hercules, EGA, or VGA will

142

display 12.

the function Power (the line Power := 1). Now run the program.
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When it pauses, choose the Window | Call Stack command. You
canuse the T and 4 keys to move through the calls. The call stack
tracks up to 128 nested calls.

Finding procedures  Sometimes, in the middle of debugging, you want to find a
and functions  particular procedure or function in order to set a breakpoint,
execute to that point, check the parameter list, look at the
variables, or any number of other reasons.

If your source code is spread out among multiple files, you'll love
the Search | Find Procedure command. This command leads you
to a small window, where you can enter the name of a procedure
or function. After you type in an identifier and press Enter, Turbo
Pascal checks its internal tables to find where that subprogram is
located, loads in the appropriate source file (if necessary), and
puts you in the Edit window with the cursor positioned at the
beginning of the procedure or function.

There are three important things to remember about using the
Search | Find Procedure command:

m Find Procedure does not affect your current debugging state. In
other words, if you're paused at some point in your program,
you are still paused there, and choosing Run | Trace Into (F7)
will execute that line in your program, not the procedure or
function you've just located.

m Find Procedure places the cursor at the first executable line of
that procedure or function, rather than on the procedure or
function header. This means you can choose Run | Go to Cursor
(F4) to execute from your current position to the start of that
procedure or function.

m You can only use this command if you have compiled your
program and debug information is available for the procedure
or function. ‘

Since you may have routines with the same name in several
different places in your program (in units, nested inside of other
routines, and so on), it’s a good idea to qualify the routine’s name
by preceding it with the name of the unit or program containing
it, as well as any procedures or functions that might enclose it; for
example, module.proc.proc.<etc.>.proc. If you modify the source
code and the file position (or even name) of a procedure or
function is changed, the Search | Find Procedure command won't
know about any of those changes until you recompile. If you first
compile program TestPower (see the section on “The call stack,”
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page 142) and then delete the blank line above the declaration of
function Power, Search | Find Procedure will put the cursor on the
if...then instead of the begin.

Object-oriented debugging

You don’t need to make any
special preparations to
debug an object-oriented
program.

Stepping and
fracing method
calls

Objects in the
Evaluate window

144

Working with objects in the IDE involves two functional areas:
stepping and tracing through method calls, and examining object
data. The integrated debugger “understands” objects and handles
them automatically in a fashion consistent with related language
components like procedures and records.

A method call is treated by the IDE as an ordinary procedure or
function call. F8 (Step Over) treats a method call as an indivisible
unit, and executes it without displaying the method’s internal
code; whereas F7 (Trace Into) loads the method’s code if it’s
available, and traces through the method'’s statements.

There is no difference between tracing static method calls and
tracing virtual method calls. Virtual method calls are resolved at
run time, but because debugging happens at run time, there is no
ambiguity, and the integrated debugger always knows the correct
method to execute next.

The Call Stack window displays the names of methods prefixed
by the object type that defines the method (for example, Circle.Init
rather than simply Init).

When objects are displayed in the Evaluate and Modify window,
they appear in a fashion very similar to records. All the same
format specifiers apply, and all expressions that would be valid
for records are valid for objects.

Only the data fields are displayed when the object name as a
whole is presented to Evaluate. However, when the specific
method name is evaluated, as in

ACircle.MoveTo
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Expressions in the
Find Procedure
command

General issues

a pointer value is displayed indicating the address of the method’s
code. This is true for both static and virtual methods. The
integrated debugger handles virtual method lookup transparently
through the virtual method table (VMT), and the address of a
virtual method for a given object instance is the true address of
the correct method code for that instance.

When it is tracing inside a method, the IDE “knows” about the
scope and presence of the Self parameter. You can evaluate or
watch Self, and you can follow it with format specifiers and field
or method qualifiers.

Turbo Pascal allows the entry of expressions at the prompt for the
Find Procedure command of the Search menu. To be legal, an
expression must evaluate to an address in the code segment. Note
that this applies to procedural variables and parameters as well as
to object methods.

Writing programs
for debugging

You've learned how to use the debugger; now we’ll cover some

. other issues that might arise while you're debugging.

There are some simple things you can do to make your programs
easier to debug. In most cases, don’t put more than a single
statement on a line. Since the debugger executes on a line-by-line
basis, this ensures that no more than one statement will be
executed each time you press F7.

At the same time, recognize that there are cases when you might
want to put multiple statements per line. If there is a list of
statements you have to step through, but which aren’t really
relevant to the debugging, feel free to bunch them up into one or
two statements so that you can step through them more quickly.
That’s why in one of the earlier examples we wrote

W=10; X :=20; Y := 30; Z := 40;
instead of

W= 10;
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X
Y
Z

20;
30;
40;

oo

You can also organize your variable declarations so that the ones
you are most likely to put in the Watch window are nearest the
initial begin statement of the procedure or function. When you
step into that procedure or function, you can quickly move the
cursor through the list, using Add Watch (Ctr-F7) to add each
variable as a watch.

In a similar fashion, if there are expressions that you commonly
want to watch or evaluate at certain points in your program,
insert them as comments. When you get to that point, you can
move the cursor to the start of the expression and copy it into the
Add Watch or Evaluate and Modify box. This is especially helpful
if the expression is a complex one, involving typecasting, format
characters, array elements, or record fields.

Finally, the best debugging is preventive debugging. A well-
designed, clearly-written program will not only have fewer bugs,
but it will make it easier for you to track down and fix what few
bugs there are. Here are some basics to remember when you're
writing your program:

m Program incrementally. When possible, code, test, and debug
your program one (small) section at a time. Get each section
working before moving on to the next section.

m Break your program into modules: units, procedures, functions.
Avoid writing procedures or functions longer than about 25
lines; if one gets bigger than that, try breaking it up into a few
smaller procedures and functions.

m When possible, pass information through parameters only,
instead of referencing global variables inside procedures and
functions. This avoids side effects and also makes the code
easier to debug, since you can easily watch all information
coming in and out of a given procedure or function.

m Concentrate on making your program work correctly before
trying to make it fast.

Memory issues

It is possible to run out of memory while debugging a large
program. After all, Turbo Pascal is holding the editor, compiler,
debugger, current source code file, executable code, symbol tables,
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and any other debugging information in memory—all at the same
time. You can monitor the amount of free memory with the Filel
Get Info command.

Changes you make in the  Both the IDE and Turbo Pascal itself are very configurable and

fé%rz%"; 3@:&?;:5;%% o> there are several steps you can take to make more workspace
permanent and saved  available for compiling and debugging your programs. Some

directly into TURBO.EXE,  solutions are easy to implement, while others involve altering
 Changes made to other  your code or turning off debug information selectively. Always
dialog seffings can be saved gy with the options that are painless and safe and then, if
in a TURBO.TP configuration . . .
file. Refer to Chapter 7, ecessary, take progressively more radical steps in order to
increase the IDE’s capacity. Once you find a system configuration
that provides you with enough capacity, you might want to
permanently modify the your AUTOEXEC.BAT, CONFIG.SYS,

TURBO.TP, and TURBO.EXE files.

Outside the IDE m Remove TSRs from memory. If you have Sidekick or Superkey
loaded in memory or EMS, exit the IDE, remove them, and then
reload TURBO.EXE.

m Modify CONFIG.SYS to remove unnecessary drivers
(ANSILSYS, disk caches, etc.). You can also reduce the number
of files and buffers with FILES = 20, BUFFERS = 20. Make sure
these changes are safe for any other software you are using.

Re-configuring Turbo 1. Set Compile | Destination to Disk.
Pascal 2. On the Options | Linker dialog box, set Link Buffer to Disk.

There are command-iine 3, Using the Options | Enviroment | Startup Options dialog box,

arameters that you can .
pas,ﬁ; 6 TURBELEXE of ot oo try one or more of the following:

that correspond to all the

settings on the Options | a. If you have expanded memory on your system (EMS),
Enviroment | Startup dialog make sure the Use Expanded Memory option is enabled
box; refer to page 174, and make plenty of EMS available to Turbo Pascal (by

reducing the amount of EMS being used by resident
programs or drivers like RAM disks, Sidekick, etc.). The
IDE can use at least 400K of EMS for overlays, extra
buffers, and other system resources. All these will increase
the workspace for your programs. (Making more than
400K EMS available will increase the IDE’s performance,
although it will not make more memory available to
compile and debug your programs.)

If you have EMS available, b. If you're not trying to debug a graphics program, make

disabling this option will have : s ic di :
no effect on IDE capacity, sure the Graphics Screen Save option is disabled. Like all
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If you don‘t have the IDE
load TURBO.TPL, you won't
be able fo evaluate
expressions using the
Evaluate/Modify dialog box
unless a debugging session is
active.

Make sure to leave the
extracted units on disk and in
your unit (Options |
Directories | Unit directories)
.80 your programs can make
use of the Dos, Crt, Overlay,
and Printer unifs.

Of course, if you're not
debugging, you can greatly
increase IDE capacity by
disabling the Integrated
switch (Options | Debugger).

Modifying your source
code
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startup options, you can enable this option on the
command-line when you debug a graphics program.

¢. Reduce the default of the Overlay and Window Heap Size
options. Every kilobyte you subtract here yields another
kilobyte for your program. If you have EMS available,
reducing these heap sizes somewhat won’t have much
negative impact on the IDE’s performance.

d. Disable the Load TURBO.TPL option. TURBO.TPL contains
the commonly used standard units and is loaded into
memory at startup to optimize linker performance. By
disabling this option, you'll still be able to compile and
debug programs, but you'll have to extract all the units
from TURBO.TPL first (using the TPUMOVER utility; refer
to UTILS.DOC on your distribution disk).

As an alternative, you can leave the Load TURBO.TPL
option enabled and still reduce the size of TURBO.TPL by
about 15K. Just extract all units from TURBO.TPL with the
exception of SYSTEM.TPU. Then delete all units from
TURBO.TPL with the exception of SYSTEM.TPU.

e. On a unit-by-unit basis, turn off debug information in
those units that are already debugged. A common
technique is to build a “test harness” around your code as
you develop it. Once that code is implemented, tested and
debugged, turn off symbol information in that unit by
disabling the Debug Information switch (Options |
Compiler dialog box) and recompiling. You can also imbed
a {$D-} in the unit itself. If you do so, it’s a good idea to use
conditional directives and defines to control enabling and
disabling debug information in various units (refer to
Chapter 21 in the Programmer’s Guide). If you proceed as
described here and end up with debug information
disabled everywhere in your program—and are still
having capacity problems—consider modifying your code
as described next.

Some of the following measures are easy to do and yield big
capacity gains. Others are more radical and you might want to
use conditional directives (see Chapter 21 in the Programmer’s
Guide) to turn them on or off.

Turbo Pascal User's Guide



m Overlay units in your program. This is very safe, flexible, and
can dramatically increase the IDE workspace. Refer to Chapter
13 in the Programmer’s Guide for more information.

m Using the Options | Memory Sizes dialog box, reduce the Stack
Size and Low Heap Limit. Make sure there’s enough stack for
your program, especially if you've turned off stack checking as
recommended next.

m Using the settings in the Compiler Options dialog box, try one
or more of the following:

e Disable Range Checking and Stack Checking. Stack Checking
is on by default. Turn it off once your program is stable and
you've determined its stack requirements.

e Disable Emulation during debugging. Of course, only enable
Emulation and 8087/80287 code generation if you are doing
IEEE floating point. If you have a numeric coprocessor on
your debugging machine, disable Emulation while you're
debugging non-floating point code.

= Reduce the number of symbols in the interface sections of units. -
Don’t declare something in the interface section of a unit unless
it’s used by code outside the unit. Doing this is good, safe
programming practice and will make more symbol space
available during the compilation of large programs.

Turbo Debugger and  Turbo Pascal itself and the IDE both offer many ways for you to
the IDE  gain capacity by making adjustments to default settings. If you

run out of memory compiling or debugging your programs and
have tried most of the painless ideas offered here, consider using
the IDE to edit and compile your programs, and then using Turbo
Debugger to debug them. If you have Turbo Debugger and want
to use it to debug programs developed in the IDE, configure the
IDE as follows: ' ’

1. Set Compile | Destination to Disk.

2. In the Options | Debugger dialog box, disable Integrated and
enable Standalone debugging.

You can also use the command-line compiler, TPC.EXE, or the
extended memory command-line compiler, TPCX.EXE to build
massive programs (several megabytes in size). Then you can use
TD, TD286 or TD386 to debug them.
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Recursive routines

Where

debugging won’t

160

go

Recursion is a programming technique where a procedure calls
itself (directly or indirectly). For example, the function Power
shown in an earlier example is recursive, because it calls itself to
calculate the value it needs to return.

There are some considerations to keep in mind when debugging
recursive code. First, deep levels of recursion can eat up lots of
system stack space, which can have other side effects (such as
your program halting or crashing due to stack overflow). This is a
general danger of using recursion under any circumstance; just be
aware that, if your program crashes while debugging, it may well
be due to stack overflow rather than anything you did with the
debugger.

Also, if you have deep levels of recursion, you may not be able to
find your way out immediately with the call stack. That’s because
the call stack is limited to the last 128 function/procedure calls.
You can, however, go to the bottom of the stack, use it to find the
oldest call, pop out to that spot, then use the call stack again.

Each time a function is called recursively, it creates a new set of
local variables and pass-by-value (non-var) parameters. If you
have added these to the Watch window, be aware that these
values will “float” to reflect the currently active local data.

There are some cases where you can’t trace into a given function
or procedure. This is usually—but not always—because the
source isn’t available. These situations include the following:

m Any inline procedure or function; that is, any procedure or
function of type inline. That’s because these aren’t procedure or
function calls at all; the associated machine language is inserted
in place of the “call.” Such a call is treated as a single statement.

Note that you can trace into procedures and functions that
happen to use inline statements. However, in that case, each
inline statement is treated as a single line, no matter how many
lines it occupies. This follows the same rule as other statements;
that is, if a single statement takes up several lines, it is treated
by Run | Trace Into and Step Over (F7 and F8) as a single line.
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m Any Turbo Pascal routine from one of the standard units (Crt,
Dos, Graph, Graph3, Overlay, Printer, System, Turbo3).

m Any external procedure or function.
m Any interrupt procedure or function.

m Any procedure, function, or initialization code contained in a
unit that was not compiled with the {$D+]} directive (or with
Options | Compiler | Debug Information turned on).

m Any procedure, function, or initialization code contained in a
unit whose source code cannot be found. If it's not in the
current or the unit directory, or if its source code is in a file
named something other than unitname.PAS (where unitname is
the name of the unit as given in the uses clause), the IDE will
prompt you for the correct file name. If you enter a null file
name, or if you press Esg, the debugger will move on as if
debug information were not available.

m Any procedure set up as an exit procedure. If you step through
your program with Run | Trace Into (F7), you'll never step into
an Exit procedure. Note, however, that you can set a breakpoint
in an Exit procedure, and the debugger will break appropriately
when the execution bar arrives at your breakpoint.

Common pitfalls

There are a few problems that you often run into while
debugging. Here's a list of things to watch out for:

m Not generating the global and local debug information needed.
By default, both of these switches are on. If you have problems
stepping into a program or unit, put {$D+,L+} at the start of
every program or unit you wish to debug.

m Starting to debug another program without clearing the break-
points and Watch expressions from the previous one. Before
loading in a new program to debug, you should always execute
the following commands: Run | Program Reset (Cirl-F2) Debug |
Watches | Remove All Watches.

m Trying to compile and run another program when the previous
one is still set up as the main file. Use the Compile | Main File
command to clear out the previous name or set a new one.

m Press N when you get the “Source modified, rebuild? (Y/N)”
prompt. This means that you’ve modified a source file while

debugging, and the debugger’s line-number tables may no
longer be valid. This can throw off breakpoints, stepping, and
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Error handling

other debugging activities. If you just accidentally typed a
character and then deleted it, you're probably safe in pressing
N; if you've inserted or deleted lines, though, you're better off
pressing Y, because the machine code you're debugging doesn’t
match the source code you're looking at.

Input/output error

162

checking

In addition to the integrated debugger, Turbo Pascal provides
several compiler directives and language features to help you trap
programming errors. This section briefly describes some of those
features.

You can insert run-time error checking for yourself by disabling
the generation of automatic error-checking code and writing your
own error-handling routines. Let’s take a look at some examples.

If you ran this program, entered the values 45 and 8x when
prompted, and then pressed Enter, what would happen?

program DoSum;

var
A,B,Sum: Integer;

begin
Write ('Enter two numbers: ');
Readln(a,B);
Sum := A + B;
Writeln(’The sum is ', Sum);
Readln;

end.

You'd get a run-time error (106, in fact) and the cursor would be
positioned at the statement

Readln(A,B);

What happened? The program expected an integer value and you
entered non-numeric data—8x—which generated a run-time
error.

In a short program like this, such an error isn’t a big bother. But
what if you were entering a long list of numbers and had gotten
through most of the list before making this mistake? You’d be
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forced to start all over again. Worse yet, what if you wrote the
program for someone else to use, and they slipped up?

Turbo Pascal allows you to disable automatic I/O error checking
and test such errors for yourself within the program. To turn off
I/0O error checking at some point in your program, include the
compiler directive {$l-} in your program (or the Options |
Compiler | 1/0O Checking option). This instructs the compiler to
prohibit the production of code that checks for 1/O errors.

Range checking

Another common class of run-time errors involves out-of-range or
out-of-bounds values. Some examples of how these can occur
include assigning too large a value to an integer variable or trying
to index an array beyond its bounds. If you want it to, Turbo
Pascal will generate code to check for range errors. It makes your
program slightly larger and slower, but it can be invaluable in
tracking down any range errors in your program.

Let’s revisit an earlier example:

program RangeTest;

var
List: array[l..10} of Integer;
Indx: Integer;

begin
for Indx := 1 to 10 do
List[Indx] := Indx;

Indx := 0;
while (Indx < 11) do
begin

Indx := Indx + 1;
if List[Indx] > 0 then
List [Indx] := -List[Indx];
end;
for Indx := 1 to 10 do
Writeln(List [Indx]);
end.

We discovered earlier that if you compile and run this program, it
will get stuck in an infinite loop. This is caused by the while loop
executing 11 times, not 10, and the variable Indx having a value of
11 the last time through the loop.
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The Range Checking option
is in the Options | Compile
dialog box. Range checking
is off by default; turning
range checking on makes
your program slightly larger
and slower, but is sfrongly
advised until your program is
thoroughly debugged.

Other error-
handling abilities
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How do you check for things like this? You can insert {$R+} at the
start of the program to turn range checking on. Now, when you
run it, the program will halt with run-time error 201 (out-of-range
error, because the array index is out of bounds) as soon as you hit
the statement if List[Indx] > 0 with Indx = 11. If you were running
in the IDE, it would automatically take you to that statement and
display the error.

There are some situations—usually in advanced programming—
in which you may need to violate range bounds, most notably
when working with dynamically allocated arrays or when using
Succ and Pred with enumerated data types.

You can selectively implement range checking by placing the
{$R-} directive at the start of your program. For each section of
code that needs range checking, place the {$R+} directive at the
start of it, and the {$R-} directive at the end. For example, you
could have written the preceding loop like this:

while Indx < 11 do

begin
Indx := Indx + 1;
{$R+} { Enable range checking }
if List[Indx] > 0 then
List[Indx] := -List[Indx];
{$R-} { Disable range checking }
end;

Range checking will be performed only in the if..then statement
and nowhere else, unless, of course, you have other {$R+}
directives elsewhere.

Turbo Pascal gives you the ability to perform other error-handling
techniques, but because those techniques are described more fully
in other parts of this manual, we'll only touch on them briefly in
this section.

When your program terminates, either normally or through a
run-time error, a standard exit procedure is called that’s linked in
with your program. Turbo Pascal lets you add in your own exit
procedures, which are called before the standard exit procedure. In
fact, each unit can have its own exit procedure, so that you can
have automatic cleanup code, as well as the usual automatic
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initialization code. Exit procedures are described in more detail in
Chapter 18 of the Programmer’s Guide, “Control issues.”

If you try to allocate memory (through a call to New or GetMem)
and there isn't sufficient memory on the heap, a heap error
procedure is automatically called, which simply causes your
program to exit with a run-time error. You can, however, install
your own heap error procedure to handle things as you wish, like
deallocating dynamic structures no longer needed or simply
causing New or GetMem to return a nil pointer. Heap error
procedures are described in more detail in Chapter 16 of the Pro-
grammer’s Guide, “Memory issues.”

If you're using the Graph unit, you can perform error checking
much as you do for I/O error checking. One function in the unit,
GraphError, returns an error result set by many of the graphics
routines. Chapter 12 of the Programmer’s Guide, “The Graph unit
and the BGL,” provides you with details on how to use this and
the error codes that are generated.

The Overlay unit contains an integer variable, OvrResult, that
stores the result code from the last operation performed by the
overlay manager. Similarly, the Dos unit stores its result codes in
the variable DosError.
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Project management

So far, you've learned how to write Turbo Pascal programs, how
to use the predefined units, and how to write your own units. At
this point, your program could become large, perhaps separated
into multiple source files. How do you manage such a program?

This chapter suggests how to organize your program into units,
how to take advantage of the built-in Make and Build options,
how to use the stand-alone Make utility, how to use conditional
compilation within a source code file, and how to optimize your
code for speed.

Program organization

Turbo Pascal 6.0 allows you to divide your program into code
segments. Your main program is a single code segment, which
means that after compilation, it can have no more than 64K of
machine code. However, you can exceed this limit by breaking
your program up into units. Each unit can also contain up to 64K
of machine code when compiled. The question is: How should
you organize your program into units?

The first step is to collect all your global definitions—constants,
data types, and variables—into a single unit; let’s call it MyGlobals.
This is necessary if your other units reference those definitions.
Unlike include files, units can’t “see” any definitions made in
your main program; they can only see what'’s in the interface
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section of their own unit and other units they use. Your units can
use MyGlobals and thus reference all your global declarations.

A second possible unit is MyUtils. In this unit you could collect all
the utility routines used by the rest of your program. These would
have to be routines that don’t depend on any others (except
possibly other routines in MyUtils).

Beyond that, you should collect procedures and functions into
logical groups. In each group, you'll often find a few procedures
and functions that are called by the rest of the program, and then
several (or many) procedures/functions that are called by those
few. A group like that makes a wonderful unit. Here’s how to
convert it:

1. Copy all those procedures and functions into a separate file
and delete them from your main program.

2. Open that file for editing.

3. Type the following lines in front of those procedures and

functions:

unit unitname;

interface

uses MyGlobals;

implementation
where unitname is the name of your unit (and also the name of
the file you're editing).

4. Type end. at the very end of the file.

5. In the space between interface and implementation, copy the
procedure and function headers of those routines called by the
rest of the program. Those headers are simply the first line of
each routine, the one that starts with procedure (or function).

6. If this unit needs to use any others, type their names
(separated by commas) between MyGlobals and the semicolon
in the uses statement.

7. Compile the unit you've created.

8. Go back to your main program and add the unit’s name to the
uses statement at the start of the program.

Ideally, you want your program organized so that when you are
working on a particular aspect of it, you are modifying and
recompiling a single module (unit or main program). This
minimizes compile time; more importantly, it lets you work with
smaller, more manageable chunks of code.
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Initialization

- Remember in all this that each unit can (optionally) have its own
initialization code. This code is automatically executed when the
program is first loaded. If your program uses several units, the
initialization code for each unit is executed. The order of
execution follows the order in which the units are listed in your
program’s uses statement; so if your program has the statement

uses MyGlobals,MyUtils,EditLib, GraphLib;

then the initialization section (if any) of MyGlobals will be called
first, followed by that of MyUltils, then EditLib, then GraphLib.

To create an initialization section for a unit, put the keyword
begin above the end that ends the implementation section. This
defines the initialization section of your unit, much as the
begin..end pair defines the main body of a program, a procedure,
or a function. You can then put any Pascal code you want in here.
It can reference everything declared in that unit, in both the
public (interface) and private (implementation) sections; it can
also reference anything from the interface portions of any units
that this unit uses.

The Build and Make options

Turbo Pascal has an important feature to aid you in project
management: a built-in Make utility. To understand its
significance, let’s look at the previous example again.

Suppose you have a program, MYAPP.PAS, which uses four
units: MyGlobals, MyUtils, EditLib, and GraphLib. Those four units
are contained in the text files MYGLOBAL.PAS, MYUTILS.PAS,
EDITLIB.PAS, and GRAPHLIB.PAS, respectively. Furthermore,
MyUtils uses MyGlobals, and EditLib and GraphLib use both
MyGlobals and MyUtils.

When you compile MYAPP.PAS, it looks for the files
MYGLOBAL.TPU, MYUTILS.TPU, EDITLIB.TPU, and
GRAPHLIB.TPU, loads them into memory, links them with the
code produced by compiling MYAPP.PAS, and writes everything
out to MYAPP.EXE (if you're compiling to disk). So far, so good.
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The Make option
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Suppose now you make modifications to EDITLIB.PAS. In order
to recreate MYAPP.EXE, you need to recompile both
EDITLIB.PAS and MYAPP.PAS. A little tedious, but no problem.

Now, suppose you modify the interface section of
MYGLOBAL.PAS. To update MYAPP.EXE, you have to recompile
all four units, as well as MYAPP.PAS. That means five separate
compilations each time you make a change to MYGLOBAL.PAS—
which could be enough to discourage you from using units at all.
But wait...

Turbo Pascal offers a solution. You can get the Make option (in the
Compile menu) and Turbo Pascal to do all the work for you. The
process is simple: After making any changes to any units or the
main program, just Make the main program.

Turbo Pascal makes three kinds of checks.

1. First, it checks and compares the date and time of the .TPU file for
each unit used by the main program against the unit’s corresponding
.PAS file. If the .PAS file has been modified since the .TPU file
was created, Turbo Pascal recompiles the .PAS file, creating an
updated .TPU file. So, in the first example, if you modified
EDITLIB.PAS and then recompiled MYAPP.PAS (using the
Make option), Turbo Pascal would automatically recompile
EDITLIB.PAS before compiling MYAPP.PAS.

2. The second check is to see if you changed the interface portion of the
modified unit. If you did, then Turbo Pascal recompiles all other
units using that unit.

As in the second example, if you modified the interface
portion of MYGLOBAL.PAS and then recompiled
MYAPP.PAS, Turbo Pascal would automatically recompile
MYGLOBAL.PAS, MYUTILS.PAS, EDITLIB.PAS, and
GRAPHLIB.PAS (in that order) before compiling MYAPP.PAS.
However, if you only modified the implementation portion,
then the other dependent units don’t need to be recompiled,
since (as far as they’re concerned) you didn’t change that unit.

3. The third check is to see if you changed any Include or .OBJ files
(containing assembly language routines) used by any units. If a
given .TPU file is older than any of the Include or .OB] files it
links in, then that unit is recompiled. That way, if you modify
and assemble some routines used by a unit, that unit is
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The Make option has no
effect on units found in
TURBO.TPL,

The Build option

automatically recompiled the next time you compile a
program using that unit.

To use the Make option under the IDE, either select the Make
command from the Compile menu, or press F9. To invoke it with
the command-line compiler, use the option /M.

The Build option (also in the Compile menu) is a special case of
the Make option. When you compile a program using Build, it
automatically recompiles all units used by that program (except,
of course, those units in TURBO.TPL). This always brings
everything up to date. You can invoke Build from the command
line with the /B option.

The Stand-alone MAKE utility

MAKE is documented in an
online text file, UTILS.DOC.

Turbo Pascal places a great deal of power and flexibility at your
fingertips. You can use it to manage large, complex programs that
are built from numerous unit, source, and object files. And it can
automatically perform a Build or a Make operation, recompiling
units as needed. Understandably, though, Turbo Pascal has no
mechanism for recreating .OB]J files from assembly code routines
(.ASM files) that have changed. To do that, you need to use a
separate assembler. The question then becomes, how do you keep
your .ASM and .OB]J files updated?

The answer is simple: Use the MAKE utility that’s included with
Turbo Pascal. MAKE is an intelligent program manager that—
given the proper instructions—does all the work necessary to
keep your program up to date. In fact, MAKE can do far more
than that. It can make backups, pull files out of different
subdirectories, and even automatically run your programs should
the data files that they use be modified. As you use MAKE more
and more, you'll see new and different ways it can help you to
manage your program development.

MAKE is a stand-alone utility; it is different from the Make and
Build options that are part of both the IDE and the command-line
compiler. Here’s an example of how you might use it.
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A quick example

Suppose you're writing some programs to help you display
information about nearby star systems. You have one program—
GETSTARS.PAS—that reads in a text file listing star systems, does
some processing on it, then produces a binary data file with the
resulting information in it.

GETSTARS.PAS uses three units: STARDEFS.TPU, which
contains the global definitions; STARLIB.TPU, which has certain
utility routines; and STARPROC.TPU, which does the bulk of the
processing. The source code for these units is found in
STARDEFS.PAS, STARLIB.PAS, and STARPROC.PAS,
respectively.

The next issue is dependencies. STARDEFS.PAS doesn’t use any
other units; STARLIB.PAS uses STARDEFS; STARPROC.PAS uses
STARDEFS and STARLIB; and GETSTARS.PAS uses STARDEFS,
STARLIB, and STARPROC.

Given that, to produce GETSTARS.EXE you would simply
“make” GETSTARS.PAS. Turbo Pascal would recompile the units
as needed.

Suppose now that you convert a number of the routines in
STARLIB.PAS into assembly language, creating the files
SLIB1.ASM and SLIB2.ASM, then use Turbo Assembler to create
SLIB1.0BJ and SLIB2.0BJ. Each time STARLIB.PAS is compiled, it
links in those .OB]J files. And, in fact, Turbo Pascal is smart
enough to recompile STARLIB.PAS if STARLIB.TPU is older than
either of those .OB]J files.

However, what if either .OBJ file is older than the .ASM file upon
which it depends? That means that the particular .ASM file needs
to be re-assembled. Turbo Pascal can’t assemble those files for
you, so what do you do?

You create a make file and let MAKE do the work for you. A make
file consists of dependencies and commands. The dependencies tell
MAKE which files a given file depends upon; the commands tell
MAKE how to create that given file from the other ones.

162 Turbo Pascal User's Guide



Creating a makefile  Your makefile for this project might look like this:

getstars.exe: getstars.pas stardefs.pas starlib.pas slibl.asm \
slib2.asm slibl.obj slib2.obj

tpc getstars /m

slibl.obj: slibl.asm
TASM slibl.asm slibl.obj

slib2.obj: slib2.asm
TASM slib2.asm slib2.obj

Okay, so this looks a bit cryptic. Here's an explanation:

m The first two lines tell MAKE that GETSTARS.EXE depends on
three Pascal, two assembly language, and two .OBJ files (the
backslash at the end of line 1 tells MAKE to ignore the line
break and continue the dependency definition on the next line).

m The third line tells MAKE how to build a new GETSTARS.EXE.
Notice that it simply invokes the command-line compiler on
GETSTARS.PAS and uses the built-in Turbo Pascal Make facility
(/M option).

m The next two lines (ignoring the blank line) tell MAKE that
SLIB1.0OBJ depends on SLIB1.ASM and show MAKE how to
build a new SLIB1.OB]J.

m Similarly, the last two lines define the dependencies (only one
file, actually) and MAKE procedures for the file SLIB2.0BJ.

Using MAKE  Let’s suppose you've created this Make file using the editor in the
Turbo Pascal IDE (or any other ASCII editor) and saved it as the
file STARS.MAK. You would then use it by issuing the command

make -fstars.mak

MAKE works from the boffom  where —f is an option telling MAKE which file to use. First, it
of the file fothe fop.  checks to see if SLIB2.OBJ is older than SLIB2.ASM. If it is, then
MAKE issues the command

TASM SLIB2.asm SLIB2.obj

which assembles SLIB2. ASM, creating a new version of
SLIB2.0OB]. It then makes the same check on SLIB1.ASM and
issues the same command if needed. Finally, it checks all of the
dependencies for GETSTARS.EXE and, if necessary, issues the
command
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tpc getstars /m

The /M option tells Turbo Pascal to use its own internal MAKE
routines, which will then resolve all unit dependencies, including
recompiling STARLIB.PAS if either SLIB1.OBJ or SLIB2.0B]J is
newer than STARLIB.TPU.

Conditional compilation

Table 6.1
Summary of compiler
directives

The DEFINE and
UNDEF directives
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To make your job easier, Turbo Pascal 6.0 offers conditional
compilation. This means that you can now decide what portions
of your program to compile based on options or defined symbols.
For a complete reference to conditional directives, refer to
Chapter 21, “Compiler directives,” in the Programmer’s Guide.

The conditional directives are similar in format to the compiler
directives you're accustomed to; in other words, they take the
format

{$directive arg}

where directive is the directive (such as DEFINE, IFDEF, and so
on), and arg is the argument, if any. Note that there must be a
separator (blank, tab) between directive and arg. Table 6.1 lists all
the conditional directives, with their meanings.

{$DEFINE symbol} Defines symbol for other directives

{SUNDEF symbol} Removes definition of symbol

{$IFDEF symbol} Compiles following code if symbol is defined

{$IFNDEF symbol} Compiles following code if symbol is not defined

{SIFOPT x+} Compiles following code if directive x is enabled

{$IFOPT x-} Compiles following code if directive x is disabled

{$ELSE} Compiles following code if previous IFxxx is not
True

{SENDIF} Marks end of IFxxx or ELSE section

The IFDEF and IFNDEF directives test to see if a given symbol is
defined. These symbols are defined using the DEFINE directive
and undefined UNDEF directives. (You can also define symbols on
the command line and in the IDE.)

To define a symbol, insert the directive

{$DEFINE symbol}
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into your program. symbol follows the usual rules for identifiers as
far as length, characters allowed, and other specifications. For
example, you might write

{$DEFINE debug}

This defines the symbol debug for the remainder of module being
compiled, or until the statement

{$UNDEF debug}

is encountered. As you might guess, UNDEF “undefines” a
symbol. If the symbol isn't defined, UNDEF has no effect.

Defining at the  If you’re using the command-line version of Turbo Pascal

command line (TPC.EXE), you can define conditional symbols on the command
line itself. TPC accepts a /D option, followed by a list of symbols
separated by semicolons:

tpc myprog /Ddebug;test;dump

This would define the symbols debug, test, and dump for the
program MYPROG.PAS. Note that the /D option is cumulative,
so that the following command line is equivalent to the previous
one:

tpc myprog /Ddebug /Dtest /Ddump

Defining in the IDE  Conditional symbols can be defined in the Conditional Defines
input box (Options | Compiler). Multiple symbols can be defined
by entering them in the input box, separated by semicolons. The
syntax is the same as that of the command-line version.

Predefined

Symbols Inaddition to any symbols you define, you also can test certain
symbols that Turbo Pascal has defined. Table 6.2 lists these
symbols; let’s look at each in a little more detail.

Table 6.2
Prodefined conditional  VER60  Always defined (TP 4.0 has VER40 defined, etc.)

symbols  MSDOS  Always defined
CPUS86 Always defined
CPU87 Defined if an 8087 is present at compile time
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The VER60 symbol

The MSDOS and CPU86

166

symbols

The CPU87 symbol

The symbol VER60 is always defined for Turbo Pascal 6.0. In a
similar fashion, VER40 is defined for version 4.0 of Turbo Pascal,
VER50 for version 5.0 and so on. Future versions will have
corresponding predefined symbols; for example, version 6.5
would have VER65 defined, version 7.0 would have VER70
defined, and so on. This allows you to create source code files that
can use future enhancements while maintaining compatibility
with older versions.

These symbols are always defined (at least for Turbo Pascal 6.0
running under DOS). The MSDOS symbol indicates you are
compiling under the DOS operating system. The CPU86 symbol
means you are compiling on a computer using an Intel iAPx86
(8088, 8086, 80186, 80286, 80386, 80486) processor.

As future versions of Turbo Pascal for other operating systems
and processors become available, they will have similar symbols
indicating which operating system and /or processor is being
used. Using these symbols, you can create a single source code file
for more than one operating system or hardware configuration.

Turbo Pascal 6.0 supports floating-point operations in two ways:
hardware and software. If you have an 80x87 math coprocessor
installed in your computer system, you can use the IEEE floating-
point types (Single, Double, Extended, comp), and Turbo Pascal
will produce direct calls to the math chip. If you don’t have an
8087, you can still use the IEEE types by instructing Turbo Pascal
to emulate the 8087 in software. Otherwise, you can just use the
standard floating-point type real (6 bytes in size), and Turbo
Pascal will support all your operations with software routines.
Use the $N and $E directives to indicate which you wish to use.

When you load the Turbo Pascal compiler, it checks to see if an
80x87 chip is installed. If it is, then the CPUS87 symbol is defined;
otherwise, it’s undefined. You might then have the following code
at the start of your program:

{SN+} { Always use IEEE floating point }
{$SIFNDEF CPU87} { If there’'s no 80x87 present }
{SE+} { No hardware: Use emulation library }
{SENDIF}
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The IFxxx, ELSE, and  The idea behind conditional directives is that you want to select
ENDIF symbols  some amount of source code to be compiled if a particular symbol
is (or is not) defined or if a particular option is (or is not) enabled.
The general format follows:

{$IFxxx}
source code
{SENDIF}

where IFxxx is IFDEF, IFNDEF, or IFOPT, followed by the
appropriate argument, and source code is any amount of Turbo
Pascal source code. If the expression in the IFxxx directive is True,
then source code is compiled; otherwise, it is ignored as if it had
been commented out of your program.

Often you have alternate chunks of source code. If the expression
is True, you want one chunk compiled, and if it's False, you want
the other one compiled. Turbo Pascal lets you do this with the
$ELSE directive:

{$IFxxx}

source code A
{SELSE}

source code B
{SENDIF}

If the expression in I[Fxxx is True, source code A is compiled;
otherwise source code B is compiled.

Note that all [Fxxx directives must be completed within the same
source file, which means they cannot start in one source file and
end in another. However, an IFxxx directive can encompass an
Include file:

{$IFxxx}

{$I filel.pas}
{$ELSE}

{$I file2.pas}
{SENDIF}

That way, you can select alternate Include files based on some
condition.

You can nest IFxxx..ENDIF constructs so that you can have
something like this:
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The IFDEF and

{$IFxxx} { First IF directive

{SIFxxx} { Second IF directive

{SENDIF} { Terminates second IF directive
{SENDIF} { Terminates first IF directive

[e—

[

—

[

IFNDEF directives You'velearned how to definea symbol, and also that there are
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some predefined symbols. The IFDEF and IFNDEF directives let
you conditionally compile code based on whether those symbols
are defined or undefined. You saw this example earlier:

{$IFDEF CPU87} { If there's an 80x87 present
{$N+,E~} { Then use the inline 8087 code
{$ELSE}
{SN+,Et} { Else use the emulation library
{SENDIF}

By putting this in your program, you can automatically select the
$N option if an 8087 math coprocessor is present when your
program is compiled. That's an important point: This is a
compile-time option. If there is an 8087 coprocessor in your
machine when you compile, then your program will be compiled
with the $N+ and E- compiler directives, selecting direct calls to
the 8087. Otherwise, it will be compiled with the $N+ and $E+
directives, using the software 8087 emulation. If you compile this
program on a machine with an 8087, you can’t run the resulting
.EXE file on a machine without an 8087. (Of course, a program
compiled using {$N+,E+} will run on any system and use
emulation only if no 8087 hardware is detected.)

— ——

[—

It is also common to use the IFDEF and IFNDEF directives to insert

debugging information into your compiled code. For example, if
you put the following code at the start of each unit:

{SIFDEF debug}
{$D+, L+}
{SELSE}
{$D-,L-}
{SENDIF}

and the following directive at the start of your program:

{SDEFINE debug}
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and compile your program, then complete debugging information
will be generated by the compiler for use with the integrated
debugger or the standalone Turbo Debugger. In a similar fashion,
you can have sections of code that you want compiled only if you
are debugging; in that case, you would write

{$IFDEF debug}
source code
{$ENDIF}

where source code will be compiled only if debug is defined at that
point.

The IFOPT

directive You may want to include or exclude code, depending upon which
compiler options (range-checking, I/O-checking, numeric-
processing, and so on) have been selected. Turbo Pascal lets you
do that with the IFOPT directive, which takes two forms:

{SIFOPT x+}

and

{SIFOPT x-}

where x is one of the compiler options: $A, $B, $D, $E, $F, $G, $I,
$L, $N, $0, $R, $S, $V, $X (see Chapter 21 in the Programmer’s
Guide, “Compiler directives,” for a complete description). With
the first form, the following code is compiled if the compiler
option is currently enabled; with the second, the code is compiled
if the option is currently disabled. So, as an example, you could
have the following;:

var
{SIFOPT N+}
Radius,Circ,Area: Double;
{$SELSE}
Radius,Circ,Area: Real;
{SENDIF}

This selects the data type for the listed variables based on whether
or not 8087 support is enabled.

An alternate example might be
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Assign(F,Filename);
Reset (F);

{SIFOPT I~}
I0Check;

{SENDIF}

where IOCheck is a user-written procedure that gets the value of
IOResult, and prints out an error message as needed. There’s no
sense calling IOCheck if you've selected the {$l4) option since, if

there’s an error, your program will halt before it ever calls
IOCheck.

Optimizing code

170

A number of compiler options influence both the size and the
speed of the code. This is because they insert error-checking and
error-handling code into your program. It’s best to enable them
while you are developing your program, but you may want to
disable them for your final version. Here are those options, with
their settings for code optimization (the default settings are stated
last):

m {$A+} enables word alignment of variables and type constants;
this results in faster memory access on 80x86 systems. The
default is {$A+}.

m {$B-} uses short-circuit Boolean evaluation. This produces code
that can run faster, depending upon how you set up your
Boolean expressions. The default is {$B-}.

m {$E-} disables linking with a run-time library that emulates an
8087 numeric coprocessor if one isn’t present. This forces Turbo
Pascal to use either 8087 hardware or the standard 6-byte type
real, depending on the state of the $N numeric processing
switch. The default is {$E-}.

m {$G+} uses additional instructions of the 80286 to improve code
generation; programs compiled this way cannot run on 8088
and 8086 processors.

m {$1-} turns off I/O error-checking. By calling the predefined
function IOResult, you can handle I/O errors yourself. The
default is {$l+}.

m {$N-} generates code capable of performing all floating-point
operations using the built-in 6-byte type real. When the $N
switch is on, Turbo Pascal will use 8087 hardware or emulation
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in software instead. If you compile a program and all the units
it uses with {$N-}, an 8087 run-time library is not required and
Turbo Pascal ignores the emulation switch directive $E. The
default is {$N-}.

m {$R-} turns off range checking. This prevents code generation to
check for array subscripting errors and assignment of out-of-
range values. The default is {$R-}.

m {$S-} turns off stack-checking. This prevents code generation to
ensure that there is enough space on the stack for each
procedure or function call. The default is {$S+]}.

m {$V-} turns off checking of var parameters that are strings. This
lets you pass actual parameter strings that are of a different
length than the type defined for the formal var parameter. The
default is {$V+}.

m {$X+} enables functions calls to be used as statements; the result
of a function call can be discarded.

See Chapter 21 of the Programmer’s Guide for more information on
compiler directives.

Optimizing your code using these options has two advantages.
First, it usually makes your code smaller and faster. Second, it
allows you to get away with something that you couldn’t
normally. However, they all have corresponding risks as well, so
use them carefully, and reenable them if your program starts
behaving strangely.

Note that besides embedding the compiler options in your source
code directly, you can also set them using the Options | Compiler
menu in the IDE or the /$X option in the command-line compiler
(where X represents a letter for a compiler directive).
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The IDE reference

Turbo Pascal makes it easy and efficient for you to write, edit,
compile, link, and debug your programs. That’s what Borland’s
programmer’s platform (also known as the integrated
environment, or IDE for short) is all about.

The Turbo Pascal IDE furnishes these extras to make program

writing even smoother:

@ multiple, movable, resizable windows

@ mouse support

m multi-file editing of files up to 1 Mb in size

dialog boxes

B cut-and-paste commands (with copying allowed from the Help
window and between Edit windows)

m search-and-replace capabilities

m print capabilities

m editor macro language

All of the windows, dialog  This chapter tells you briefly how to start and exit Turbo Pascal
;?;fe'reé‘:bgfxgif )’/’; th and then launches into detail about the individual menu items,
see on a a monchrome  dialog boxes, buttons, and so on. For an introduction to the basic

monitor.  components of the IDE, you can

Go to Chapter 1. This chapter provides you with some general
information about the IDE and then gets you started
programming in the environment.
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See page 214 for more

about the online help system.

mRun TPTOUR. This interactive tutorial emulates the Turbo
Pascal IDE to show you how to open files, edit them, and
compile, run and debug programs, plus learn general window-
management skills.

m Take advantage of Turbo Pascal’s extensive online help system.
You can get information about any aspect of the IDE in a
keystroke (F1); specific language help is at your fingertips too
(press Ctrl-F1 while you're in the Edit window).

Starting and exiting

174

Command-line
options

The /C option

The /D option

Starting Turbo Pascal is simple. You just move to your Turbo
Pascal directory and type TURBO at the DOS command line. If you
like, you can use one or more options (and file names) along with
the TURBO command. These options make use of dual monitors,
expanded memory, RAM disks, LCD screens, the EGA palette,
and more.

The command-line options for Turbo Pascal’s IDE are /C, /D, /E,
IG, /L, /N, [P, ISX, T, IX. These options use this syntax:

turbo [options] files

Placing a + (or a space) after the directive turns it on; placing a —
after it turns it off. For example,

turbo -g -p- myfile

enables graphics memory save and disables palette swapping.

If you use the /C option followed by a configuration file name,
Turbo Pascal will load in that configuration file when it starts up.

The /D option causes Turbo Pascal to work in dual monitor mode
if it detects appropriate hardware (for example, a monochrome
card and a color card); otherwise, the /D option is ignored. Use
dual monitor mode when you run or debug a program, or shell to
DOS (File | DOS Shell).

If your system has two monitors, DOS treats one monitor as the
active monitor. Use the DOS MODE command to switch between
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the two monitors (MODE €080, for example, or MODE MONO). In dual
monitor mode, the normal Turbo Pascal screen will appear on the
inactive monitor, and program output will go to the active
monitor. So when you type TURBO /D at the DOS prompt on one
monitor, Turbo Pascal will come up on the other monitor. When
you want to test your program on a particular monitor, exit Turbo
Pascal, switch the active monitor to the one you want to test with,
and then issue the TURBO /D command again. Program output will
then go to the monitor where you typed the TURBO command.

Keep the following in mind when using the /D option:

m Don’t change the active monitor (by using the DOS MODE
command, for example) while you are in a DOS shell (File | DOS
Shell).

m User programs that directly access ports on the inactive
monitor’s video card are not supported, and can cause
unpredictable results.

m When you run or debug programs that explicitly make use of
dual monitors, do not use the Turbo Pascal dual monitor option
(/D).

The /E option  Use the /E option to change the size of the editor heap. The
default size is 28K, which is the minimum setting; the maximum
is 128K. Making the editor heap larger than 28K will only
improve IDE performance if you're using a slow disk as a swap
device. If you have EMS or have placed your swap file on a RAM
disk (see /S option), then don’t change the default setting.

The /G option  Use the /G option to enable a full graphics memory save while
you're debugging graphics programs on EGA, VGA, and MCGA
systems. With Graphics Screen Save on, the IDE will reserve
another 8K for the buffer (which will be placed in EMS if
available).

The /L option  Use the /L option if you're running Turbo Pascal on an LCD
screen.

The /N option  Use the /N option to enable or disable CGA snow checking; the
default setting is on. Disable this option if you're using a CGA
that doesn’t experience snow during screen updates. This option
has no effect unless you're using a CGA.
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The /O option

The /P option

The /S option

The /T option

The /W option

The /X option

Use the /O option to change the IDE’s overlay heap size. The
default is 112K. The minimum size you can adjust this to is 64K;
the maximum is 256K. If you have EMS, you can decrease the size
of the overlay heap without degrading IDE performance and
therefore free more memory for compiling and debugging your
programs.

Use the /P option, which controls palette swapping on EGA video
adapters, when your program modifies the EGA palette registers.
The EGA palette will be restored each time the screen is swapped.

In general, you don’t need to use this option unless your program
modifies the EGA palette registers or unless your program uses
BGI to change the palette.

If your system has no EMS available, use the /S option to specify
the drive and path of a “fast” swap area, such as a RAM disk (for
example, /Sd:\, where d is the drive). If no swap directory is
specified, a swap file is created in the current directory.

Disable the /T option if you don’t want the IDE to load
TURBO.TPL at startup. If TURBO.TPL is not loaded, you'll need
the System unit (SYSTEM.TPU) available in order to compile or
debug programs. You can increase the IDE’s capacity by disabling
the /T option and extracting SYSTEM.TPU from TURBO.TPL
(using the TPUMOVER, see UTILS.DOC on your distribution
disks for details).

Use the /W option if you want to change the window heap size.
The default setting is 32K. The minimum setting is 24K; the
maximum is 64K. Reduce the window heap size to make more
memory available for your programs if you don’t need a lot of
windows open on your desktop. The default provides for good
capacity and ample window space.

Disable the /X option if you don’t want the IDE to use EMS. The
default setting is on. When this option is enabled, the IDE
improves performance by placing overlaid code, editor data, and
other system resources in EMS.
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Exiting Turbo
Pascal  There are two ways to leave Turbo Pascal:

m To exit Turbo Pascal “permanently,” choose File | Exit (or press
Alt-X). If you've made changes that you haven’t saved, Turbo
Pascal prompts you whether you want to save your programs
before exiting.

m To leave Turbo Pascal to enter commands at the DOS command
line, choose File | DOS Shell. Turbo Pascal stays in memory but
transfers you to DOS. You can enter any normal DOS
commands, and even run other programs. When you're ready
to return to Turbo Pascal, type EXIT at the command line and
press Enter. Turbo Pascal reappears just as you left it.

= (System) menu

Alt -S 20 The = menu provides three general system-wide commands
: (About, Refresh Display, and Clear Desktop).

About

About displays a dialog box with copyright and version
information for Turbo Pascal. Press Esc or Spacebar or click OK (or
press Enter) to close the box.

Refresh Display

You can use this option to restore the IDE screen. This is handy if
your program has accidentally overwritten the IDE’s screen and
you need to restore it.

Clear Desktop

Choose = | Clear Desktop to close all windows and clear all history
lists. ‘
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sl Clear Deskiop

File menu
Al The File menu lets you open and create program files in Edit

windows. The menu also lets you save your changes, perform
other file functions, shell to DOS, and quit.

Open
The File | Open command displays a file-selection dialog box for

you to select a program file to open in an Edit window:
Figure 7.1

The Open a File dialog box »Jame
i*-PAS_ gl Open I

iles

APP. PAS | BRICKS.PAS [Repiace]]
AQR.PAS BUILD. PAS

ARTY.PAS CARDDEMO. PAS

BGIDEMO.PAS | CARDFILE.PAS

BGILINK.PAS | CARDGEN.PAS ]
BOUNDS.. PAS CARDS. PAS [Cancel |
BREAKOUT.PAS | CIRCULAR.PAS

BREAKPTS.PAS | COMPBOX.PAS

Cz\PASCAL\*.PAS
APP. PAS 10962

The dialog box contains an input box, a file list, buttons labeled
Open, Replace, Cancel, and Help, and an information panel that
describes the selected file. Now you can do any of these actions:

m Type in a full file name and choose Replace or Open. Open
loads the file into a new Edit window. Replace replaces the
contents of the window with the selected file; an Edit window
must be active if you do this.

m Type in a file name with wildcards, which filters the file list to
match your specifications.

mPress | to choose a file specification from a history list of file
specifications you've entered earlier.

m View the contents of different directories by selecting a
directory name in the file list.

The input box lets you enter a file name explicitly or lets you enter
a file name with standard DOS wildcards (* and ?) to filter the
names appearing in the history list box. If you enter the entire
name and press Enter, Turbo Pascal opens it. (If you enter a file
name that Turbo Pascal can't find, it automatically creates and
opens a new file with that name.)
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FileIOpen

If you press | when the cursor is blinking in the input box, a
scrollable history list drops down below the box. Choose a name
from the list by double-clicking it or selecting it with the arrow
keys and pressing Enter.

Ifyou choose Replace  Once you've typed in or selected the file you want, choose the
selocte g’;;gfgp‘,’; c?ag‘igéfgz Open button (choose Cancel if you change your mind). You can
in the active Edit window also just press Enfer once the file is selected, or you can double-

instead of opening up anew  click the file name.
window.

Using the File list box  The File list box displays all file names in the current directory
You can also fype @ that match the specifications in the input box, displays the parent
lowercase lefter to search for  directory, and displays all subdirectories. Click the list box or
afile name and an  press Tab until the list box name is highlighted. You can now
uppercase letterfosearch  press | or T to select a file name, and then press Enter to open it.
for a directory name. -y oy can also double-click any file name in the box to open it. You

might have to scroll the box to see all the names. If you have more
than one pane of names, you can also use — and «.

The file information panel at the bottom of the Open a File dialog
box displays path name, file name, date, time, and size of the file
you've selected in the list box. (None of the items on this panel are
selectable.) As you scroll through the list box, the panel is
updated for each file.

New

The File| New command lets you open a new Edit window with
the default name NONAMExx.PAS (the xx stands for a number
from 00 to 99). These NONAME files are used as a temporary edit
buffer; Turbo Pascal prompts you to name a NONAME file when
you save it.

Save

The File| Save command saves the file in the active Edit window

to disk. (This menu item is disabled if there’s no active Edit
window.) If the file has a default name (NONAMEOQOQ.PAS, or the
like), Turbo Pascal opens the Save File As dialog box to let you
rename and save it in a different directory or on a different drive.
This dialog box is identical to the one opened for the Save As
command, described next.
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Save As

Figure 7.2

The Save File As dialog box
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Save All

Change Dir

The File| Save As command lets you save the file in the active
Edit window under a different name, in a different directory, or
on a different drive. When you choose this command, you see the
Save File As dialog box:

B ==————=—x Save File As

SRR

iles

APP.PAS «| BRICKS.PAS
AQR.PAS BUILD.PAS
ARTY.PAS CARDDEMQ. PAS
BGIDEMO.PAS CARDFILE.PAS
BGILINK.PAS CARDGEN. PAS
BOUNDS . PAS CARDS. PAS
BREAKOUT. PAS CIRCULAR, PAS
BREAKPTS.PAS | COMPBOX.PAS

C:\PASCAL\*.PAS
APP.PAS 10962 Jul 5, 1990

Enter the new name, optionally with drive and directory, and
click or choose OK. All windows containing this file are updated
with the new name. If you pick an existing file name, that file will
be overwritten.

The File | Save All command works just like the Save command
except that it saves the contents of all modified files, not just the
file in the active Edit window. This command is disabled if no
Edit windows are open.

The File| Change Dir command lets you specify a drive and a
directory to make current. The current directory is the one Turbo
Pascal uses to save files and to look for files. (When using relative
paths in Options | Directories, they are relative to this current
directory only.)

Here is what the Change Directory dialog box looks like:
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Figure 7.3
The Change Dir dialog box

»Directory Jame
JC:\PASCAL|

There are two ways to change directories:

m Type in the path of the new directory in the input box and press
Enter, or

m Choose the directory you want in the Directory tree (if you're
using the keyboard, press Enter to make it the current directory),
then choose OK or press Esc to exit the dialog box.

If you choose the OK button, your changes will be made and the
dialog box put away. If you choose the Chdir button, the
Directory Tree list box changes to the selected directory and
displays the subdirectories of the currently highlighted directory
(pressing Enter or double-clicking on that entry gives you the same
result). If you change your mind about the directory you've
picked and you want to go back to the previous one (and you've
yet to exit the dialog box), choose the Revert button.

Print

The File| Print command lets you print the contents of the active
Edit window. Turbo Pascal expands tabs (replaces tab characters
with the appropriate number of spaces) and then sends it to the
DOS print handler. This command is disabled if the active
window cannot be printed. Use Cirl-K P to print selected text only.

Get Info

The File | Get Info command displays a box with information on
the current file.
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Figure 7.4
The Get Info box —  Program —————— — _— Memory —
Source compiled: 0 lines DOS: - 166K
Code size: 0 bytes  TURBO: 267K
Data size: 0 bytes  Symbols:
Stack size: 0 bytes Program:
Minimum heap size: 0 bytes  Free:

Maximum heap size: 0 bytes -—— EMS ——
TURBO: 256K
Status: No program. Other: 384K
Free: 4704K

The information here is for display only; you can’t change any of
the settings in this box. After reviewing the information in this
box, press Enter to put the box away.

DOS Shell

The File | DOS Shell command lets you temporarily exit Turbo
Pascal to enter a DOS command or program. To return to Turbo
Pascal, type EXIT and press Enter.

Waming: Don't install any TSR~ You may find that when you're debugging, there’s not enough
programs (lke SideKick) if - remory to execute this command. If that's the case, terminate the

becgggevrig;r?gfydr;%e gg} debug session by choosing Run | Program Reset (Ctr-F2).
miallocated.  Note: In dual monitor mode, the DOS command line appears on
the Turbo Pascal screen rather than the User Screen. This allows
you to switch to DOS without disturbing the output of your pro-
gram. Since your program output is available on one monitor in
the system, Window | User Screen and Ali-F5 are disabled.
Exit

The File | Exit command exits Turbo Pascal, removes it from

Alt memory, and returns you to the DOS command line. If you have
made any changes that you haven’t saved, Turbo Pascal asks you
if you want to save them before exiting.

Edit menu

The Edit menu lets you cut, copy, and paste text in Edit windows.
At}(E] You can also open a Clipboard window to view or edit its
contents.
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Before you can use most of the commands on this menu, you need
to know about selecting text (because most editor actions apply to
selected text). Selecting text means highlighting it. You can select
text either with keyboard commands or with a mouse; the
principle is the same even though the actions are different.

From the keyboard you can use any of these methods:

New!  mPress Shift while pressing any arrow key.
m To select text from the keyboard, press Cir-K B to mark the start
&@' of the block. Then move the cursor to the end of the text and
press Cirl-K K.

m To select a single word, move the cursor to the word and press
Ctr-K T.

m To select an entire line, press Cir-K L.
With a mouse:

@2  ®To select text with a mouse, drag the mouse pointer over the
desired text. If you need to continue the selection past a
window’s edge, just drag off the side and the window will
automatically scroll.

m To select a single line, double-click anywhere in the line.

m To select text line-by-line, click-drag over the text (that is, click .
once and then quickly press the mouse button again and begin
to drag).

m To extend or reduce the selection, Shift-click anywhere in the
document (that is, hold Shiff and click).

Once you have selected text, the commands in the Edit menu
become available, and the Clipboard becomes usable.

The Clipboard is the magic behind cutting and pasting. It's a
special window in Turbo Pascal that holds text that you have cut
or copied, so you can paste it elsewhere. The Clipboard works in
close concert with the commands in the Edit menu.

Here’s an explanation of each command in the Edit menu.

Restore Line

The Edit | Restore Line command takes back the last editing
command you performed on a line (including typing text on a
blank line or Cirl-Y). Restore Line works only on the last modified
or deleted line.
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Cut

Copy
[Curl ) (Ins)

Paste

Shift ) Ins]

Copy Example

Show Clipboard
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The Edit | Cut command removes the selected text from your
document and places the text in the Clipboard. You can then
paste that text into any other document (or somewhere else in the
same document) by choosing Paste. The text remains selected in
the Clipboard so that you can paste the same text many times.

The Edit | Copy command leaves the selected text intact but places
an exact copy of it in the Clipboard. You can then paste that text
into any other document by choosing Paste. You can also copy
text from a Help window: With the keyboard, use Shiftand the
arrow keys; with the mouse, click and drag the text you want to

copy.

The Edit | Paste command inserts text from the Clipboard into the
current window at the cursor position. The text that is actually
pasted is the currently marked block in the Clipboard window.

The Edit | Copy Example command copies the preselected
example text in the current Help window to the Clipboard. The
examples are already predefined as pastable blocks, so you don’t
need to bother with marking the example you want.

The Edit | Show Clipboard command opens the Clipboard
window, which stores the text you cut and copy from other
windows. The text that’s currently selected (highlighted) is the
text that gets pasted. And you can edit the Clipboard so that the
text you paste is precisely the text you want.

The Clipboard window is just like other Edit windows except
when you cut or copy text. When you select text in the Clipboard
window and choose Cut or Copy, the selected text immediately
appears at the bottom of the window. (Remember, any text that
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Search menu

Edit| Clear

you cut or copy is appended to the end of the Clipboard—so you
can paste it later.)

The Edit | Clear command removes the selected text but does not
put it into the Clipboard. This means you cannot paste the text as
you could if you had chosen Cut or Copy. The cleared text is not
retrievable. You can clear the Clipboard itself by selecting all the
text in the Clipboard, then selecting Edit| Clear.

Alt
Find

At)(S](F)

Figure 7.5
The Find dialog box

Options

I[ ] Case sensitivel

|[ 1 wWhole words onlyl
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The Search menu lets you search for text, procedure declarations,
and error locations in your files.

The Search | Find command displays the Find dialog box, which
lets you type in the text you want to search for and set options
that affect the search. (Cirl-Q F is another shortcut for this
command.)

slfext to find EEG—G——

Options
| Case sensitive
Whole words only
Regular expression

Direction
e) Forward
Backward

Origin

" Scope

*) Globa From cursor
Selected text *) Entire scope

The Find dialog box contains several buttons and check boxes.

You can choose from three items in the Options check boxes:

Check the Case Sensitive box if you do want Turbo Pascal to
differentiate uppercase from lowercase.

Check the Whole Words Only box if you want Turbo Pascal to
search for words only (that is, a string with punctuation or space
characters on both sides).
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[ ] Regular express1on|

Direction

Direction
() Forward
( ) Backward

Scope

Sco
(.
(

!

e
Global
Selected text

Check the Regular Expression box if you want Turbo Pascal to
recognize GREP-like wildcards in the search string. The wildcards
are”, $,., % +,[1, and \. Here’s what they mean:

A A circumflex at the start of the string matches the start of a line.
$ A dollar sign at the end of the expression matches the end of a line.
A period matches any character.

* A character followed by an asterisk matches any number of occurrences
(including zero) of that character. For example, bo* matches bot, b, boo, and
also be.

+ A character followed by a plus sign matches any number of occurrences
(but not zero) of that character. For example, bo+ matches bot and boo, but
not be or b.

[ Characters in brackets match any one character that appears in the
brackets but no others. For example [bot] matches b, o, or ¢.

("] A circumflex at the start of the string in brackets means not. Hence, [ bot]
matches any characters except b, o, or £.

[-] A hyphen within the brackets signifies a range of characters. For example,
[b-0] matches any character from b through o.

\ A backslash before a wildcard character tells Turbo Pascal to treat that
character literally, not as a wildcard. For example, \* matches ~ and does
not look for the start of a line.

Enter the string in the input box and choose OK to begin the
search, or choose Cancel to forget it. If you want to enter a string
that you searched for previously, press | to choose from the
history list.

You can also pick up the word that your cursor is currently on in
the Edit window and use it in the Find box by simply invoking
Find from the Search menu. You can take additional characters
from the text by pressing — .

Choose from the Direction radio buttons to decide which
direction you want Turbo Pascal to search—starting from the
origin (settable with the Origin radio buttons).

Choose from the Scope radio buttons to determine how much of
the file to search in. You can search the entire file (Global) or only
the selected text.
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Origin  Choose from the Origin radio buttons to determine where the

Origin search begins. When Entire Scope is chosen, the Direction radio
E i From Cursor buttons determine whether the search starts at the beginning or

¢) Entire Scope
the end of the chosen scope. You choose the range of scope you

want with the Scope radio buttons.

Replace

The Search | Replace command displays a dialog box that lets you
At)(S)(R) type in the text you want to search for and text you want to
replace it with. (Cir-Q A) is another shortcut for this command.)

Figure 7.6 .
The Replace dialog box slext to find [NEEEEGRR ]
Tew text —l}I

Options Direction

Whole words only ) Backward

Regular expression
X] Prompt on replace

Scope QOrigin
¢) Global From cursor
Selected text «) Entire scope

[Change all]ju(Cancel [l Help ]|

The Replace dialog box contains several radio buttons and check
boxes—many of which are identical to the Find dialog box,
discussed previously. An additional checkbox, Prompt on
Replace, controls whether you’re prompted for each change.

After you've entered the search string and the replacement string
in the input boxes, choose OK or Change All to begin the search,
or choose Cancel to forget it. If you want to enter a string you
used previously, press i to choose from the history list.

If Turbo Pascal finds the specified text, it asks you if you want to
make the replacement. If you choose OK, it will find and replace
only the first instance of the search item. If you choose Change
All, it replaces all occurrences found, as defined by Direction,
Scope, and Origin.

Like in the Find dialog box, you can pick up the word your cursor
is currently on in the Edit window and use it in the Text to Find
input box by simply invoking Find or Replace from the Search
menu. And you can add more text from the Edit window by
pressing — .
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Search Again

Go fo Line
Number

Figure 7.7
The Go to Line Number
dialog box

Find Procedure

Figure 7.8
The Find Procedure dialog
box

Find Error

Alt
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The Search | Search Again command repeats the last Find or
Replace command. All settings you made in the last dialog box
used (Find or Replace) remain in effect when you choose Search
Again.

The Search | Go to Line Number command prompts you for the
line number you want to find:

»Bnter new 1ine number 1NN Kl

gL _OK TiiCancel [ Help ]

Turbo Pascal displays the current line number and column
number in the lower left corner of every Edit window.

The Search | Find Procedure command displays a dialog box for
you to enter the name of a procedure or function to search for.
This command is available only during a debugging session.

»irocedure name

Enter the name of a procedure or press | to choose a name from
the history list. As opposed to the Search | Find command, this
command finds the declaration of the procedure, not instances of
its use.

The Search | Find Error command finds the location of a run-time
error. When a run-time error occurs, the address in memory of
where it occurred is given in the format seg:ofs. When you return
to the IDE, Turbo Pascal automatically locates the error for you.
This command allows you to find the error again, given the seg
and ofs values.

Turbo Pascal User’s Guide



Run menu

Search|Find Error

For Find Error to work, you must set the Debugging check box to
Integrated (in the Options | Debugger dialog box).

If run-time errors occur in a program running within the IDE, the
default values for the error address are set automatically. This
allows you to relocate the error after changing files. (Note that if
you just move around in the same file, you can get back to the
error location with the Cir-Q W command.)

When run-time errors occur under DOS, record the segment and
offset displayed onscreen. Then load the main program into the
editor or specify it as the Main File. Be sure to set the Destination
to Disk, then type in the segment offset value.

When you enter the error address, you must give it in
hexadecimal segment and offset notation. The format is
“xxxx:yyyy”; for example, “2BE0:FFD4.”

At](R)

Run

If you want to have all Turbo
Pascal’s features available,
keep Debugging set to
Integrated.

The Run menu’s commands run your program, and also start and
end debugging sessions.

The Run | Run command runs your program, using any
parameters you pass to it with the Run | Parameters command. If
the source code has been modified since the last compilation, the
compiler’s built-in project manager will automatically do a make
and and link your program.

If you don’t want to debug your program, you can compile and
link it with both the Debugging check boxes unchecked (which
gives the program more room to run) in the Options | Debugger
dialog box. If you compile your program with this check box set
to Integrated, the resulting executable code will contain
debugging information that will affect the behavior of the Run |
Run command in the following ways:

If you have not modified your source code since the last
compilation,

m the Run | Run command causes your program to run to the next
breakpoint, or to the end if no breakpoints have been set.
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Program Reset

Go to Cursor

if you have modified your source code since the last compilation,

m and if you're already stepping through your program using the
Run | Step Over or Run | Trace Into commands, Run | Run
prompts you whether you want to rebuild your program:

o If you answer yes, the built-in project manager will make and
link your program, and set it to run from the beginning.

¢ If you answer no, your program runs to the next breakpoint
or to the end if no breakpoints are set.

m and if you are not in an active debugging session, the built-in
project manager makes your program and sets it to run from
the beginning.

Pressing Cirl-Break causes Turbo Pascal to stop execution on the
next source line in your program. If Turbo Pascal is unable to find
a source line, a second Cirl-Break will terminate the program and
return you to the IDE.

The Run | Program Reset command stops the current debugging
session, releases memory your program has allocated, and closes
any open files that your program was using.

The Run | Go to Cursor command runs your program from the
run bar (the highlighted bar in your code) to the line the cursor is
on in the current Edit window. If the cursor is at a line that does
not contain an executable statement, the command displays a
warning. Run | Go to Cursor can also initiate a debug session.

Go to Cursor does not set a permanent breakpoint, but it does
allow the program to stop at a permanent breakpoint if it
encounters one before the line the cursor is on. If this occurs, you
must choose the Go to Cursor command again.

Use Go to Cursor to advance the run bar to the part of your pro-
gram you want to debug. If you want your program to stop at a
certain statement every time it reaches that point, set a breakpoint
on that line.

Note that if you position the cursor on a line of code that is not
executed, your program will run to the next breakpoint or the end
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if no breakpoints are encountered. You can always use Ctrl-Break to
stop a running program.

Trace Into

The Run | Trace Into command runs your program statement by

statement. When it reaches a procedure call, it executes each
statement within the procedure, instead of executing the
procedure as a single step (see Run | Step Over). If a statement
contains no calls to procedures accessible to the debugger, Trace
Into stops at the next executable statement.

Use the Trace Into command to move the run bar into a procedure
called by the procedure you are now debugging. If the statement
contains a call to a procedure accessible to the debugger, Trace
Into halts at the beginning of the procedure’s definition.
Subsequent Trace Into or Step Over commands run the
statements in the procedure’s definition. When the debugger
leaves the procedure, it resumes evaluating the statement that
contains the call:

if Min <= Max then
DoSomething;

W) The Trace Into command recognizes only procedures defined in a
source file compiled with two options set on:

m In the Compiler Options dialog box (Options | Compiler), check
Debug Information.

m In the Debugger dialog box (Options | Debugger), check
Integrated.

Step Over

The Run [ Step Over command executes the next statement in the
current procedure. It does not trace into calls to lower-level
procedures, even if they are accessible to the debugger.

Use Step Over to run the procedure you are now debugging, one
statement at a time without branching off into other procedures.

Parameters

The Run | Parameters command allows you to give your running
programs command-line arguments exactly as if you had typed
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Figure 7.9
The Program Parameters
dialog box

You only need to enter the
parameters here, not the
program name,

Compile menu

them on the DOS command line. DOS redirection commands will
be ignored.

When you choose this command, a dialog box appears with a
single input box.

B | ===——==—==—== Program Parameter

»garameter

gL _OK ILgiCancel 1NN Help ]

Parameters take affect only when your program is started. If you
are already debugging and wish to change the parameters, you
can select Program Reset and then start the program with the new
parameters.

Alt

Compile

Alt

Make
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Use the commands on the Compile menu to compile, make, or
build the program in the active window. To use the Compile,
Make, and Build commands, you must have a file open in an
active Edit window. For example, if you open an Output or Watch
window, those selections will be disabled.

The Compile | Compile command compiles the active editor file.
When Turbo Pascal is compiling, a status box pops up to display
the compilation progress and results. When compiling/linking is
complete, press any key to remove this box. If any errors occur,
the Edit window containing the offending source code becomes
active, an error message is displayed, and the cursor is placed on
the first error location.

The Compile | Make command invokes the built-in project
manager to make an .EXE file.

m If a Primary File has been named, that file is compiled;
otherwise, the file in the active Edit window is compiled. Turbo
Pascal checks all files upon which the file being compiled
depends.
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m If the source file for a given unit has been modified since the
.TPU (object code) file was created, then that unit is recompiled.

m If the interface for a given unit has been changed, then all other
units that depend upon it are recompiled.

m If a unit links in an .OB] file (external routines), and the .OB]J file
is newer than the unit’s .TPU file, then the unit is recompiled.

m If a unit includes an Include file and the Include file is newer
than that unit’s .TPU file, then the unit is recompiled.

If the source to a unit (.TPU file) cannot be located, that unit is not
compiled, but is used as is.

Compile | Make rebuilds only the files that aren’t current and the
one in the active Edit window (or Primary File if specified).

Build
The Compile | Build command rebuilds all the files regardless of
whether they’re out of date. This command is similar to Compile |
Make except that it is unconditional.
Destination

The Compile | Destination command lets you specify whether the
executable code will be stored on disk (as an .EXE file) or whether
it will be stored in memory (and thus lost when you exit Turbo
Pascal). Note that even if Destination is set to Memory, any units
recompiled during a Make or Build have their .TPU files updated
on disk.

Seftting Destination fo Disk  1f Destination is set to Disk, then an .EXE file is created and its
increases the memoly  name js derived from one of two names, in the following order:
available in the IDE to . - . . i .

compile and debug your Fhe Primary Fllg name or, if none is specified, the name of the file

program.  in the active Edit window.

" The resulting .EXE and .TPU (if any) is stored in the same
directory as their respective source files, or in the EXE & TPU
Directory (Options | Directories), if one is specified.

Primmary File
Select the Primary File command to specify which .PAS file will
get compiled when you use Compile | Make (F9) or Build (Alf-C B).
You’ll want to use this option when you're working on a program
that uses several unit or Include files. No matter which file you've
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Debug menu

been editing, Make or Build will always operate on your primary
file. If you specify another file as a primary file, but want to
compile only the file in the selected Edit window, choose Compile
(AIt-F9).

At](D)

Evaluate/Modify

Figure 7.10
The Evaluate/Modify dialog
box

The Evaluate bufton is the
default button; when you
tab to the New Value field,
the Modify butfon becomes
the default.
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The commands on the Debug menu control all the features of the
integrated debugger. You can change default settings for these
commands in the Options | Debugger dialog box. For more about
debugging, refer to Chapter 5, “Debugging Turbo Pascal
programs.”

The Debug | Evaluate/Modify command evaluates a variable

name or expression, displays its value, and, if appropriate, lets

you modify the value. The command opens a dialog box

containing the Expression, the Result, and the New Value fields.
Evaluate and Modify ==—=—=—===—=—==

»Efpression

(e |/EiEvaluate J§

Nesult

L Modify J|

ew value

The Expression field shows a default expression consisting of the
word at the cursor in the Edit window. You can evaluate the
default expression by pressing Enter, or you can edit or replace it
first. You can also press — to extend the default expression by
copying additional characters from the Edit window.

If the debugger can evaluate the expression, it displays the value
in the Result field. If the expression refers to a variable or simple
data element, you can move the cursor to the New Value field and
enter an expression as the new value.

Press Esc to close the dialog box. If you've changed the contents of
the New Value field but do not select Modify, the debugger will
ignore the New Value field when you close the dialog box.
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Use a repeat expression to display the values of consecutive data
elements. For example, for an array of integers named ListInt,

mListInt([0],5 displays five consecutive integers in decimal.
mListInt[0],5x displays five consecutive integers in hex.

An expression used with a repeat count must represent a single
data element. The debugger views the data element as the first
element of an array if it isn’t a pointer, or as a pointer to an array
if it is. :

The Debug | Evaluate/Modify command displays each type of
value in an appropriate format. For example, it displays an
integer in base 10 (decimal), and an array as a pointer in base 16
(hexadecimal). To get a different display format, precede the
expression with a comma followed by one of the format specifiers
shown in Table 7.1.

Table 7.1: Format specifiers recognized in debugger expressions

Character

Function

C

D
$,H, orX
Fn

M

Character. Shows special display characters for control characters (ASCII 0 through 31);
by default, such characters are shown ASCII values using the #xx syntax. Affects
characters and strings.

String. Shows control characters (ASCII 0 through 31) as ASCII values using the #xx
syntax. Since this is the default character and string display format, the S specifier is only
useful in conjunction with the M specifier.

Decimal. Shows all integer values in decimal. Affects simple integer expressions as well as
structures (arrays and records) containing integers.

Hexadecimal. Shows all integer values in hexadecimal with the $ prefix. Affects simple
integer expressions as well as structures (arrays and records) containing integers.

Floating point. Shows 1 significant digits (» is an integer between 2 and 18). The default
value is 11. Affects only floating-point values.

Memory dump. Displays a memory dump, starting with the address of the indicated
expression. The expression must be a construct that would be valid on the left side of an
assignment statement, i.e., a construct that denotes a memory address; otherwise, the M
specifier is ignored. By default, each byte of the variable is shown as two hex digits.
Adding a D specifier with the M causes the bytes to be displayed in decimal. Adding an H,
$, or X specifier causes the bytes to be displayed in hex with a § prefix. AnSoraC
specifier causes the variable to be displayed as a string (with or without special
characters). The default number of bytes displayed corresponds to the size of the variable,
but a repeat count can be used to specify an exact number of bytes.

Pointer. Displays pointers in seg : ofs format rather than the default Ptr(seg,ofs) format. For
example, displays 3EA0:0020 instead of Ptr($3EA0,$20). Affects only pointer values.

Record. Displays record and object field names such as ( X:1;Y:10;Z:5 ) instead of (1, 10, 5).
Affects only record variables and objects with fields.
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Watches

Add Watch

Delete Watch

Edit Watch

Remove All Watches

Toggle Breakpoint
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The Debug | Watches command opens a pop-up menu of
commands that control the use of watchpoints. The following
sections describe the commands in this pop-up menu.

The Add Watch command inserts a watch expression into the
Watch window.

When you choose this command, the debugger opens a dialog
box and prompts you to enter a watch expression. The default
expression is the word at the cursor in the current Edit window.
There’s also a history list available if you want to watch an
expression you've used before.

When you type a valid expression and press Enter or click OK, the
debugger adds the expression and its current value to the Watch
window. If the Watch window is the active window, you can
insert a new watch expression by pressing Ins.

While you're in the Watch window, you can select Delete Watch
to delete the current watch expression from the Watch window, or
press either Del or Cirl-Y. The current watch expression is marked
by a bullet in the left margin.

The Edit Watch command allows you to edit the current watch
expression in the Watch window. When you choose this
command, you'll get a dialog box that contains a copy of the
current watch expression. Edit the expression and then press Enter;
this replaces the original expression with the edited one.

To edit a watch expression from inside the Watch window, select
the expression and press Enter.

The Remove All Watches command deletes all watch expressions
from the Watch window.

The Debug | Toggle Breakpoint command lets you set or clear an
unconditional breakpoint on the line where the cursor is
positioned. When a breakpoint is set, it is marked by a breakpoint
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Figure 7.11
The Breakpoints dialog box

You can set an unconditional
breakpoint by choosing
Debug | Toggle Breakpoint.

This dialog box has no
Cancel button, so edit and
delete with care.

Debug | Breakpoints

highlight. (The following section discusses breakpoints in more
depth.)

The Debug | Breakpoints command opens a dialog box that lets
you control the use of breakpoints:

(A

»Ereakpoint Tist Line # Condition Pass
»

gL 0K ISl Edit JEEl(Delcte] Il View |

The dialog box shows you all set breakpoints, their line numbers,
and the conditions. The condition has a history list so you can
select a breakpoint condition that you've used before.

Whenever your running program encounters a breakpoint, it will
stop with a run bar positioned on the line with the breakpoint.

Before you compile a source file, you can set a breakpoint on any
line, even a blank line or a comment. When you compile and run
the file, Turbo Pascal validates any breakpoints that are set and
gives you a chance to remove, ignore, or change invalid
breakpoints. When you are debugging the file, Turbo Pascal
knows which lines contain executable statements, and will warn
you if you try to set invalid breakpoints.

You can remove breakpoints from your program by choosing the
Delete button. You can also view the source where existing
breakpoints are set by choosing the View button. View moves the
cursor to the selected breakpoint in the Edit window (it does not
run your code).

Choose Edit to add a new breakpoint to the list. When you edit a
breakpoint, this dialog box pops up over the first one:
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Figure 7.12
The Edit Breakpoint dialog
box

Breakpoints are saved in the
TURBO.DSK file if this option is
enabled.

Options menu

Bj—=—=——=— Edit Breakpoint
»Sondition
El“

i le name )
ine number

Again, line number and conditions are that of the breakpoints
you've set. Use Pass Count to set how many times the breakpoint
should be skipped before stopping.

When a source file is edited, each breakpoint “sticks” to the line
where it is set. Breakpoints are lost only when

m you delete the breakpoint in the Breakpoints dialog box

m you delete the source line a breakpoint is set on

m you clear a breakpoint with Toggle Breakpoint

Turbo Pascal will attempt to track breakpoints in two cases:

m If you edit a file containing breakpoints and then don’t save the
edited version of the file.

m If you edit a file containing breakpoints and then continue the
current debugging session without remaking the program.
(Turbo Pascal displays the warning prompt “Source modified,
rebuild?”)

This dialog box also has a New button, which lets you enter
breakpoint information for a new breakpoint, and a Modify
button, which accepts the settings of the box.

Alt)(O]
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The Options menu contains commands that let you view and
change various default settings in Turbo Pascal. Most of the
commands in this menu lead to dialog boxes.
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Compiler

The Options | Compiler command displays a dialog box that lets

you set several options that affect code compilation. Here’s what

Figure 7.13
The Compiler Options dialog
box

the dialog box looks like:

»Code generation

» Force far calls « [X] Word a ign data
Overlays allowed 286 instructions

Runtime errors Syntax options
Range checking |X] Strict var-strings
X] Stack checking ] Complete boolean eval
X] I/0 checking ] Extended syntax

Numeric processing - Debugging
8087/80287 X| Debug information
X] Emulation X] Local symbols
Sonditional defines

The following sections describe these commands.

Code Generation

You can use the check boxes in the Code Generation group to tell

the compiler to prepare your code in certain ways. Here are what
the various buttons and check boxes mean:

This is equivalent to the $F
compiler directive.

This is equivalent to the §O+
compiler directive.
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m Force Far Calls allows you to force all procedures and functions
to use the far call model. If the option is not enabled, the
compiler will use the near call models for any procedures or
functions within the file being compiled.

m Overlays Allowed enables or disables overlay code generation.
Turbo Pascal allows a unit to be overlaid only if it was
compiled with Overlays Allowed checked (set to on). In this
state, the code generator takes special precautions passing
string and set constant parameters from one overlaid procedure
or function to another.

Checking the Overlays Allowed check box does not force you to
overlay that unit. It instructs Turbo Pascal to ensure that the
unit can be overlaid, if so desired. If you develop units that you
plan to use in overlaid as well as non-overlaid applications,
then compiling them with Overlays Allowed checked ensures
that you can indeed do both with the same unit.
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m Word Align Data (when checked) tells Turbo Pascal to align
noncharacter data at even addresses. When this option is off
(unchecked), Turbo Pascal uses byte-aligning, where data can
be aligned at either odd or even addresses, depending on which
is the next available address. (This is equivalent to the $A
compiler directive.)

Word alignment increases the speed with which 8086 and 80286
processors fetch and store the data.

m 286 Instructions tells Turbo Pascal to generate code for the
80286 instruction set. Note that programs compiled with 80286
code generation turned on do not check for the presence of an
80286 at run time. (This is equivalent to the $G compiler
directive.)

Run-time Errors  The Run-time Errors group let you select which run-time errors
are generated.

m When Range Checking is checked, the compiler generates code
to check that array and string subscripts are within bounds, and
that assignments to scalar-type variables don’t exceed their
defined ranges. If the check fails, the program halts with a run-
time error. When unchecked, Range Checking is disabled. (This
is equivalent to the $R compiler directive.)

m When Stack Checking is checked, the compiler generates code
to check that space is available for local variables on the stack
before each call to a procedure or function. If the check fails, the
program halts with a run-time error. When unchecked, Stack
Checking is disabled. (This is equivalent to the $S compiler
directive.)

m When I/0 Checking is checked, the compiler generates code to
check for I/O errors after every I/O call. If the check fails, the
program halts with a run-time error. When the option is
unchecked, I/O Checking is disabled; however, the user can
test for 1/O errors via the system function IOResult. (I/O
checking is equivalent to the $! compiler directive.)

Syntax Options This group lets you select the type of syntax options you want to
search for.

m With the Strict Var-Strings option enabled, the compiler
compares the declared type of a var-type string parameter with
the type of the actual parameter being passed. If they are not
identical, a compiler error occurs. With the option disabled, no
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Numeric Processing

Numeric Processing
[ ] 8087/80287
[X] Emulation

This option is ignored unless
8087/80287 is enabled.

Debugging

Debug Information is usually
used in conjunction with the
Local Symbols command.

Options| Compiler

such type checking is done. (This option is equivalent to the $V
compiler directive.)

m With Complete Boolean Evaluation enabled, all terms in a
Boolean expression are always evaluated. If disabled, the
compiler generates code to terminate evaluation of a Boolean
expression as soon as possible; for example, in the expression if
False and MyFunc..., the function MyFunc would never be
called. (This option is equivalent to the $B compiler directive.)

m With the Extended Syntax option enabled, Turbo Pascal’s
syntax is extended to let you use user-defined function calls as
statements, as if they were procedures. When this option is
disabled, this extension is disabled. Refer to Chapter 21 in the
Programmer’s Guide for more information. (This option is
equivalent to the $X directive.)

The Numeric Processing options let you decide how you want
Turbo Pascal to handle floating-point numbers.

m Choose 8087/80287 to generate direct 8087 or 80287 inline code.
This option is equivalent to the $N compiler directive.

m Choose Emulation if you want Turbo Pascal to detect whether
your computer has an 80x87 coprocessor (and to use it if you
do). If it is not present, Turbo Pascal emulates the 80x87. The $E
compiler directive is equivalent to this option.

For more information about the compiler directive equivalents,
refer to Chapter 21 in the Programmer’s Guide.

You can set the options in the Debugging group to turn on or off
debug information or local symbol generation.

m Checking Debug Information enables the generation of debug
information, which consists of a line-number table for each
Pascal statement that maps object code addresses into source
text numbers. (This is equivalent to the $D compiler directive.)

When you've checked Debug Information for a given program
or unit, the IDE allows you to single-step and set breakpoints in
that module. Also, when a run-time error occurs in a program
or unit compiled with Debug Information checked, Turbo
Pascal can automatically take you to the statement that caused
the error with Search | Find Error.

For units, the debug information is recorded in the .TPU file,
along with the unit’s object code. Debug information increases
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To use Turbo Debugger, $D

Local Symbols is ignored if

202

should be on.

Debug Information is
unchecked.

Conditional Defines

Memory Sizes

the size of .TPU files, and takes up additional memory when
programs compile that use the unit, but it doesn’t affect the size
or speed of the executable program.

Those parts of your source code compiled and linked with
Debug Information unchecked are not accessible to the
debugger. If disk space is at a premium, uncheck Debug
Information to create smaller .TPU files and use less memory
during compilation and run time.

m Checking Local Symbols enables the generation of local symbol
information,which consists of the names and types of all local
variables and constants in a module (the symbols in the
module’s implementation part, and the symbols within the
module’s procedures and functions). (Local Symbols is
equivalent to the $L compiler directive.)

When you‘ve checked Local Symbols for a given program or
unit, the IDE allows you to examine and modify the module’s
local variables. Also, calls to the module’s procedures and
functions can be examined with the Window | Call Stack
command.

For units, the local symbol information is recorded in the .TPU
file along with the unit’s object code. Local symbol information
increases the size of .TPU files and takes up additional room
when you compile programs that use the unit, but it doesn’t
affect the size or speed of the executable program.

Use the Conditional Defines input box to enter define symbols to
be referenced in conditional compilation directives (refer to
Chapter 21 in the Programmer’s Guide). You can separate multiple
defines with semicolons (;), for example,

TestCode;DebugCode

The Memory Sizes options let you configure the default memory
requirements for a program. All three settings can be specified in
your source code using the $M compiler directive. If you attempt
to run your program and there is not enough heap space to satisfy
the specified requirement, the program aborts with a run-time
error. (This is equivalent to the $M compiler directive.)

m Stack Size specifies the size (in bytes) of the stack segment. The
default size is 16,384, the maximum size is 65,520.
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You must specify a smaller
limit if your program executes
ofther programs. Refer to
Exec in Chapter 1 of the
Library Reference for more
detfail,

Linker

Figure 7.14
The Linker dialog - box

Map File

Map File
(s) Off
( ) Segments
i 3 Publics
Detailed

Link Buffer (memory)

Debugger

Options | Memory Sizes

m Low Heap Limit specifies the minimum required heap size (in
bytes). The default minimum size is OK.

m High Heap Limit specifies the maximum amount of memory (in
bytes) to allocate to the heap. The default is 655360, which (on
most systems) will allocate all available memory to the heap.
This value must be greater than or equal to the smallest heap
size.

The Options | Linker command opens a dialog box that lets you
make several settings that affect linking:

»Map file Link buffer

off ®) Memory
Segments
Public

Detailed

This dialog box has several radio buttons, which are described in
the following sections.

Use the Map File radio buttons to choose the type of map file to be
produced. For settings other than Off, the map file is placed in the
EXE and TPU directory defined in the Options | Directories dialog
box. The default setting for the map file is off. (Segments, Publics,
and Detailed are equivalent to the /GS, /GP, and /GD command-

line options.)

The Link Buffer option tells Turbo Pascal to use Memory or Disk
for the link buffer. When you select the Memory radio button, it
speeds compilation, but you may run out of memory for large
programs. Selecting the Disk radio button frees up memory, but
slows compilation. (This is equivalent to the /L command-line
option in TPC.EXE.)

The Options | Debugger command opens a dialog box that lets
you make several settings affecting the integrated debugger:
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Figure 7.15
The Debugger dialog box

Debuggin

Debugging
[X] Integrated
[ ] Standalone

Display swappin

Display Swapping
None
*) Smart
) Always
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8| =—==—===== Debugger

»Debugging Display swapping

»[X] Integrated None
[ 1 Standalone *) Smart

Always

s[ 0K Je¢ [Cancel]l] [ Help]

The following sections describe the contents of this box.

The Debugging check boxes determine whether debugging
information is included in the executable file and how the .EXE is
run under Turbo Pascal.

m Choose Integrated (the default) to debug programs with the
integrated debugger or the standalone Turbo Debugger.

m Choose Standalone to debug programs with Turbo Debugger.

The Integrated, Standalone (Options | Debugger), and Map File
options (Options | Linker) produce complete and local symbol
information for a module only if you’ve compiled that module
with Debug Information and Local Symbols checked, respectively.

The Display Swapping radio buttons let you set when the

integrated debugger will change display windows while running
a program.

If you're debugging in dual monitor mode (used the Turbo Pascal
command-line /d option), you can see your program’s output on
one monitor and the Turbo Pascal screen on the other. In this case,
Turbo Pascal never swaps screens and the Display Swapping
setting has no effect.

m If you set Display Swapping to None, the debugger does not
swap the screen at all. You should only use this setting for
debugging sections of code that you're certain do not output to
the screen.

m When you run your program in debug mode with the default
setting of Smart, the debugger looks at the code being executed
to see whether it will generate output to the screen. If the code
does output to the screen (or if it calls a procedure), the screen
is swapped from the IDE screen to the User screen long enough
for output to be displayed, then is swapped back. Otherwise, no
swapping occurs. Be aware of the following with smart

swapping;:
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e It swaps on any procedure call, even if the procedure does no
screen output.

o In some situations, the IDE screen might be modified without
being swapped; for example, if a timer interrupt routine
writes to the screen.

mIf you set Display Swapping to Always, the debugger swaps
screens every time a statement executes. You should choose this
setting any time the IDE screen is likely to be overwritten by
your running program.

Directories

The Options | Directories command lets you tell Turbo Pascal
where to find the files it needs to compile, link, and output files.

This command opens a dialog box containing four input boxes.
The dialog box looks like this:

Figure 7.16
The Directories dialog box | [Sei NGRS |
finclude directorics G

Init directories [N
bject directories |G
gL 0K L[ Cancel [Nl Help ]

Use the following guidelines when entering directories in these
input boxes:

® You must separate multiple directory path names (if allowed)
with a semicolon (;). You can use up to a maximum of 127
characters (including whitespace).

m Whitespace before and after the semicolon is allowed but not
required.
m Relative and absolute path names are allowed, including path

names relative to the logged position in drives other than the
current one. For example,

C:\PASCAL; C: \PASCAL\MYPROJS; A: TURBO\EXAMPLES ;
Here is a description of each input box.

m Enter the output directory for .EXE or .TPU files in the EXE and
TPU directory input box. If the entry is blank, the files are
stored in the directory where the source is found. .MAP files are
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also stored here if Map File (Options | Linker) is set to anything
besides Off.

m Use the Include Directories input box to specify the directories
that contain your standard Include files. Include files are those
specified with the {$l filename} compiler directive. Multiple
directories are separated by semicolons (;), as in the DOS PATH
command.

m Use the Unit Directories input box to specify the directories that
contain your Turbo Pascal unit files. Multiple directories are
separated by semicolons (;), as in the DOS PATH command.

To use the Graph unit, for example, you could create a directory
\TURBO\BGI, copy GRAPH.TPU and specify a unit directory of
\TURBO\BGI. If you also wanted to keep other units in a
\TURBO\UNITS directory, your unit directory would be
\TURBO\UNITS; \TURBO\BGI.

m Use the Object Directory input box to specify the directories
that contain .OB]J files (assembly language routines). When
Turbo Pascal encounters a {$L filename} directive, it looks first in
the current directory, then in the directories specified here.
Multiple directories are separated by semicolons (;), as in the
DOS PATH command.

Environment

The Options | Environment command lets you make
environment-wide settings. This command opens a menu that lets
you choose settings from Preferences, Editor, and Mouse.

Preferences Here’s what the Preferences dialog box looks like:

Figure 717 '
The Preferences dialog box »Screen sizes Source tracking

43/50 lines Current window

Auto save Desktop file

Editor files None
Environment Current directory
Desktop o) Config file director

L_OK L[ Cancel]l

Screen Sizes m The Screen Sizes radio buttons let you specify whether your

*) 25 Tines IDE screen is displayed in 25 or 43/50 lines. One or both of
43/50 11nes these buttons will be available, depending on the type of video
adapter in your PC.
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( ) New window
(e) Current window

Auto Save
[ ] Editor Files
[ ] Environment
[ ] Desktop

Desktop Files
None
Current Directory
(e) Config file directory
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When set to 25 lines (the default), Turbo Pascal uses 25 lines
and 80 columns. This is the only screen size available to systems
with a monochrome display or Color Graphics Adapter (CGA).

If your PC has EGA or VGA, you can set this option to 43/50
lines. The IDE is displayed in 43 lines by 80 columns if you have
an EGA,, or 50 lines by 80 columns if you have a VGA.

® When stepping source or locating an error position in your
source code, the IDE opens a new window whenever it
encounters a file that is not already loaded. Selecting Current
Window causes the IDE to replace the contents of the topmost
Edit window with the new file instead of opening a new Edit
window.

m If Editor Files is checked in the Auto Save options, and if the file
has been modified since the last time you saved it, Turbo Pascal
automatically saves the source file in the Edit window
whenever you choose the Run | Run (or any debug/run
command) or File | DOS Shell command.

When the Environment option is checked, all the settings you
made in this session will be saved automatically into a
TURBO.TP configuration file when you exit Turbo Pascal.

When Desktop is checked, Turbo Pascal controls whether your
desktop (in the file TURBO.DSK) is saved on exit and whether
it’s restored when you return to Turbo Pascal. Your desktop
information will not be saved unless a .TP file is created
(automatically or manually by selecting the Options | Save
Options command) and the Desktop radio button is set to
something other than None.

m If you want the IDE to use a desktop file to save and restore
your desktop from one programming session to another, select
either the Current Directory or Config File Directory radio
button. When the IDE saves a TURBO.TP configuration file, it
will also create a TURBO.DSK file that contains edit window
information, the positions of all windows on the desktop,
history lists, breakpoint locations, and other state information.

All this can be saved and restored automatically by enabling
both the Environment and Desktop options in the Auto Save
group. Alternatively, you can create a TURBO.TP manually by
using the Options | Save Options dialog box.

When you next load TURBO.EXE, it will look for TURBO.TP
and TURBO.DSK in the current directory. When located, they
are loaded and the previous session’s configuration and

207



Options | Environment

desktop states are restored. If no TURBO.TP is found in the
current directory, the IDE also will look for it in the directory
that contains TURBO.EXE itself.

Editor If you choose Editor from the Environment menu, the Editor
Options dialog box has several check boxes that control how
Turbo Pascal handles text in Edit windows.

Editor Options m When Create Backup Files is checked (the default), Turbo
[X] Create backup files Pascal automatically creates a backup of the source file in the

Eﬂ jneert mode Edit window when you choose File| Save and gives the backup
[X] Use tab character file the extension .BAK.

[X] Optimal fill N . .
{g Backspace unindents m When Insert Mode is not checked, any text you type into Edit

Cursor through tabs windows overwrites existing text. When the option is checked,
text you type is inserted (pushed to the right). Pressing Ins
toggles Insert mode when you're working in an Edit window.

m When Autoindent Mode is checked, pressing Enterin an Edit
window positions the cursor under the first nonblank character
in the preceding nonblank line. This can be a great aid in
keeping your program code more readable.

m When Use Tab Character is checked, Turbo Pascal inserts a true

- tab character (ASCII 9) when you press Tab. When this option is
not checked, Turbo Pascal replaces tabs with spaces, the
number of which is determined by the Tab Size setting.

m When you check Optimal Fill, Turbo Pascal begins every
autoindented line with the minimum number of characters
possible, using tabs and spaces as necessary. This produces
lines with fewer characters than when Optimal Fill is not
checked.

m When Backspace Unindents is checked (the default) and the
cursor is on a blank line or the first non-blank character of a
line, the Backspace key aligns (outdents) the line to the previous
indentation level.

® When you check Cursor Through Tabs, the arrow keys will
move the cursor to the middle of tabs; otherwise the cursor
jumps several columns when cursoring over a tab.

m If you check Use Tab Character in this dialog box and press Tab,
Turbo Pascal inserts a tab character in the file and the cursor

moves to the next tab stop. The Tab Size input box allows you
to dictate how many characters to move for each tab stop. Legal
values are 2 through 16; the default is 8.
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To change the way tabs are displayed in a file, just change the
tab size value to the size you prefer. Turbo Pascal redisplays all
tabs in that file in the size you chose. You can save this new tab
size in your configuration file by choosing Options | Save
Options.

Mouse When you choose Mouse from the Environment menu, the Mouse
Options dialog box is displayed, which contains all the settings
for your mouse.

Right Mouse Button |  10@ Right Mouse Button radio buttons determine the effect of

Nothing pressing the right button of the mouse (or the left button, if the
*| fopic search Reverse mouse buttons option is checked). Topic Search is the
Breakpoint default.

) Evaluate
( ) Add watch

Here’s a list of what the right button would do if you choose
something other than Nothing:

TopicSearch ~ Same as Help | Topic Search

Go to Cursor  Same as Run | Go To Cursor
Breakpoint Same as Debug | Toggle Breakpoint
Evaluate Same as Debug | Evaluate

Add Watch Same as Debug | Watches | Add Watch

In the Mouse Double Click box, you can change the slider control
bar to adjust the double-click speed of your mouse by using the
arrow keys.

Mouse Double Click
Fast Medium Slow

@2 Moving the scroll box closer to Fast means Turbo Pascal requires
a shorter time between clicks to recognize a double click. Moving
the scroll box closer to Slow means Turbo Pascal will still
recognize a double click even if you wait longer between clicks.

When Reverse Mouse Buttons is checked, the active button on
your mouse is the rightmost one instead of the leftmost. Note,
however, that the buttons won’t actually be switched until you
choose the OK button.

[ 1 Reverse Mouse Buttons

Starfup  Choosing Startup from the Environment menu lets you select
settings for the integrated environment.
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Figure 7.18
The Startup Options dialog Dual monitor support ' .
box Graphics screen save Iindow heap size
EGA/VGA palette save
X] CGA snow checking Editor heap size ELHE
LCD color set

[X] Use expanded memory Tverlay heap size NV
[X] Load TURBO.TPL B

Swap file directory G
g _OK LN Cancel [RE( Heip ]

All of these options correspond to the command-line options
mentioned at the beginning of this chapter (see page 174).

The changes that you make here are written directly to
TURBO.EXE and don't take affect until the next time you load the
IDE.

Colors  Use the Colors dialog box to customize the IDE for your use.

Figure 7.19 -
The Colors dialog box B Eor‘eground
|

Eackground

Call stack /]

Register .

Qutput

Compiler o Text Text Text -
Text Text Text

The Group list contains the names of the different regions of the
IDE that can be customized. When you select a group, the ltem list
box will contain the names of the different views in that region.
On color and black and white systems, you can modify the
foreground and background colors by using your mouse or cursor
keys to change the palette. On all systems, the text in the lower
right corner of the dialog box reflects the current settings.
Changes do not take affect on the desktop until you close the
dialog box (by selecting OK).
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Save Options

Save your desktop state
(TURBO.DSK) by setting
Desktop to Current Directory
or Config File Directory in the
Preferences dialog box.

Retrieve Options

Window menu

Options | Save Options

The Options | Save Options command brings up a dialog box that
lets you save settings that you've made in both the Find and
Replace dialog boxes (off the Search menu), the Destination and
Primary File options (off the Compile menu) and all the settings
under the Options menu. All options and the editor command
table are stored in TURBO.TP; history lists, your desktop state,
and breakpoint locations are stored in TURBO.DSK.

If it doesn’t find the files, Turbo Pascal looks for these files’
directory where TURBO.EXE is run from.

The Options | Retrieve Options command brings up a dialog box
that lets you retrieve the settings that you've made in both the
Find and Replace dialog boxes (off the Search menu), the
Destination and Primary File options (off the Compile menu) and
all the settings under the Options menu. If the Desktop file (DSK)
is set to either Current Directory or Config File Directory,
TURBO.DSK will also be loaded.

Refer to page 11 for
information on window
elements and how fo use
them.

The Window menu contains window management commands.
Most of the windows you open from this menu have all the
standard window elements like scroll bars, a close box, and zoom
boxes.

The commands Tile and Cascade will always rearrange Edit
windows in the region above a Watch, Output, or Call Stack
window. If none of these windows are open, Tile and Cascade
will use the entire desktop.

At the bottom of the Window menu, the Window | List command
appears. Choose this command for a list of all open windows.
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Size/Move

Zoom

Tile

Cascade

Next

Previous

Choose Window | Size/Move to change the size or position of the
active window. When you choose this command, the active
window moves in response to the arrow keys. When the window
is where you want it, press Enter. You can also move a window by
dragging its title bar.

If you press Shift while you use the arrow keys, you can change
the size of the window. When the window is the size you want it,
press Enter. If a window has a resize corner, you can drag that
corner or any other corner to resize it.

Choose Window | Zoom to resize the active window to the max-
imum size. If the window is already zoomed to the maximum,
you can choose this command again to restore it to its previous
size. You can also double-click anywhere on the top line (except
where an icon appears) of a window to zoom or unzoom it.

Choose Window | Tile to view equally all your open Edit
windows. Tiling makes all your open Edit windows a similar size
and lays them out one next to the other so none overlap.

Choose Window | Cascade to stack all open Edit windows.
Cascade only lets you fully view the active window; only file
names and window numbers are visible for the other windows.

Choose Window | Next to make the next window active, which
makes it the topmost open window.

Choose Window | Previous to make the previous window active
(the window last opened before the currently active one).
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Close

Choose Window | Close to close the active window. You can also
Alt click the close box in the upper left corner to close a window.

Watch

Choose Window | Watch to open the Watch window and make it
active. The Watch window displays expressions and their
changing values so you can keep an eye on how your program
evaluates key values.

You use the commands in the Debug | Watches pop-up menu to
add or remove watches from this window. Refer to the section on
this menu for information on how to use the Watch window (page
196).

To close the window, click its close box or choose Window | Close.

Register

Choose Window | Register to open the Register window and make
it active. The Register window displays CPU registers and is
especially useful when debugging inline assembler. To close the
window, click its close box or choose Window | Close.

Output

Choose Window | Output to open the Output window and make it
active. The Output window displays text from any DOS
command-line text and any text generated from your program (no
graphics).

The Output window is handy while debugging because you can
view your source code, variables, and output all at once. This is
especially useful when you've set the Options | Environment
dialog box to a 43-line display and you are running a standard
25-line mode program. In that case, you can see almost all of the
program output and still have plenty of lines to view your source
code and variables.

If you would rather see your program’s text on the full screen—or
if your program generates graphics—choose the Window | User
Screen command instead (Alt-F5).
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Window | Call Stack

Call Stack

User Screen

Help menu

List

Ait)(0)

To close the window, click its close box or choose Window | Close.

The Window | Call Stack command opens a window that shows
the sequence of procedures your program called to reach the
procedure currently running. At the bottom of the stack is
Program (or your program name); at the top is the procedure that’s
currently running.

Each entry on the stack displays the name of the procedure called
and the values of the parameters passed to it.

Initially the entry at the top of the stack is highlighted. To display
the current line of any other procedure on the call stack, select
that procedure’s name and press Enter. The cursor moves to the
line containing the call to the procedure next above it on the stack.
The call stack will stay on the desktop until you close it.

Choose Window | User Screen to view your program’s full-screen
output. If you would rather see your program output in a Turbo
Pascal window, choose the Window | Qutput command instead.
Clicking or pressing any key returns you to the integrated
environment.

Choose Window | List to get a list of all the windows you've
opened; the list contains the names of all files that are currently
open. When you make a selection from the list, Turbo Pascal
brings the window to the front and makes it active.

Press Alt-0 to pop up a complete list of all open windows. For a full
rundown of how to manage windows, see page 13.

214

The Help menu gives you access to online help in a special
window. There is help information on virtually all aspects of the
IDE and Turbo Pascal. (Also, one-line menu and dialog box hints
appear on the status line whenever you select a command.)
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Window | List

To open the Help window, do one of these actions:

m Press F1 at any time (including from any dialog box or when
any menu command is selected).

m When an Edit window is active and the cursor is positioned on
a word, press Cirl-F1 to get language help.

m Click Help whenever it appears on the status line or in a dialog
box.

To close the Help window, press Esc, click the close box, or choose
Window | Close. You can keep the Help window onscreen while
you work in another window unless you opened the Help
window from a dialog box or pressed F1 when a menu command
was selected. (If you press F6 or click on another window while
you're in Help, the Help window remains onscreen.)

When geffing helpin @ Help screens often contain keywords (highlighted text) that you
dialog box ormenu, you  qan choose to get more information. Press Tab to move to any
cannot resize the window or . .
copy to the clipboard, In this  keyword; press Enter to get more detailed help. (As an alternative,
instance, Tab takes youto move the cursor to the highlighted keyword and press Enter. With

dialog box confrols, nof the - a mouse, you can double-click any keyword to open the help text
nextkeyword.  for that item.

You can also cursor around the Help screen and press Ctrl-F1 on
any word to get help. If the word is not found, an incremental
search is done in the index and the closest match displayed.

When the Help window is active, you can copy from the window
and paste that text into an Edit window. You do this just the same
as you would in an Edit window: Select the text first (using
Shift— , Left arrow, Up arrow, Down arrow), choose Edit | Copy,
move to an Edit window, then choose Edit | Paste.

To select text in the Help window, drag across the desired text or,
when positioned at the start of the block, press Shift—, <, T,lto
mark a block.

You can also copy preselected program examples from help
screens by choosing the Edit| Copy Example command.

Contents

The Help | Contents command opens the Help window with the
main table of contents displayed. From this window, you can
branch to any other part of the help system. '
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HelpContents

Index

Topic Search

Previous Topic
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You can get help on Help by pressing F1 when the Help window
is active. You can also reach this screen by clicking on the status
line.

The Help | Index command opens a dialog box displaying a full list
of help keywords (the special highlighted text in help screens that
let you quickly move to a related screen).

You can scroll the list or you can incrementally search it by
pressing letters from the keyboard. For example, to see what's
available under “printing,” you can type p r i. When you type p,
the cursor jumps to the first keyword that starts with p. When you
then type r, the cursor then moves to the first keyword that starts
with pr. When you then type i, the cursor moves to the first
keyword that starts with pri, and so on. '

When you find a keyword that interests you, choose it by
cursoring to it and pressing Enter. (You can also double-click it.)

The Help | Topic Search command displays language help on the
currently selected item.

To get language help, position the cursor on an item in an Edit
window and choose Topic Search. You can get help on things like
procedure names (Writeln, for example), reserved words, and so
on. If an item is not in the help system, the help index displays the
closest match.

The Help | Previous Topic command opens the Help window and
redisplays the text you last viewed.

Turbo Pascal lets you back up through 20 previous help screens.
You can also click on the status line to view the last help screen
displayed.
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Help [ Help on Help

Help on Help

The Help [ Help on Help command opens up a text screen that
explains how to use the Turbo Pascal help system. If you're
already in help, you can bring up this screen by pressing F1.
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You should read this chapter
even if you are familiar with
the editor in other Turbo
products. Turbo Pascal’s new
IDE includes improvements to
the editor. Context-sensitive
help is always just a keystroke
away (F1).

The editor from A fo Z

This chapter is a reference to Turbo Pascal’s full range of editing
commands. Table 8.1 contains a list of all of the editor commands;
the tables and text that follow it cover those aspects of the editor
that need further explanation.

Remember, this chapter is concerned just with the editor. For a
tutorial about the editor and the IDE, refer to Chapter 1; for an
in-depth discussion of the whole Turbo Pascal integrated environ-
ment, refer to Chapter 7.

The new and the old

The new Turbo Pascal IDE still lets you use Borland’s familiar hot
key combinations to move around your file, insert, copy, and
delete text, and search and replace. However, it also provides you
with two brand-new menus on the menu bar, the Edit menu and
the Search menu. In addition, Turbo Pascal now supports use of a
mouse for many of the cursor movement and block-marking
commands. ‘

The Edit menu contains commands for cutting, copying, and
pasting in a file, copying examples from Help to an Edit window,
and viewing the Clipboard. When you first start Turbo Pascal, an
Edit window is already active. To open other Edit windows, go to
the File menu and choose Open. From an Edit window, you still
press F10 to get to the menu bar; to return to the Edit window,
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keep pressing Esc until you are out of the menus. If you have a
@ mouse, you can also just click anywhere in the Edit window.

As always, you enter text pretty much as if you were using a
typewriter. To end a line, press Enter. When you've entered
enough lines to fill the screen, the top line scrolls off the screen.
Don’t worry—it isn’t lost; you can move back and forth in your
text with the scrolling commands that are described later.

The editor has a restore facility that lets you take back changes to
the last line modified. This command (Edit | Restore line) is
described on page 224 in the section titled “Other editing
commands.”

Editor reference

Table 8.1 summarizes all - The editor is much more powerful than a quick tutorial can show.
edifor commands. 1y addition to the menu choices, it uses approximately 50
commands to move the cursor around, page through text, find
and replace strings, and so on. These commands can be grouped
into four main categories:

= Cursor movement

m Insert and delete operations

m Block operations

m Miscellaneous editing operations

Most of these commands need no explanation. Those that do are
described in the text following Table 8.1.

Table 8.1
Full summary of editor Movement Command
commands
' Cursor movement commands
Basic cursor movement
Character left «—
Character right -

A word is defined as a Word left Ctrl
sequence of characters Word right Ctrl —
separated by one of the Line up
following: space <> , ; Line down J

LO0AN T+ =/ 8 Scroll up one line Ctrl-w

#_=1~?21"%&": Scroll down one line ctrl-Z
@ \, and all control and Page up PgUp
graphic characters. Page down PgDn
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o Many of the

commands in this table can
also be performed with the
mouse. See Chapter 7.

Table 8.1: Full summary of editor commands (continued)

Movement Command
Long distance

Beginning of line Home
End of line End

Top of window Ctrl Home
Bottom of window Ctrl End
Beginning of file Ctrl PgUp
End of file Ctrl PgDn
Beginning of block Cirl-QB
End of block Cil-QK
Last cursor position Cil-QP

Insert and delete commands

Insert mode on/off

Delete character left of cursor
Delete character at cursor
Delete word right

Insert line

Delete line

Delete to end of line

Block commands

Mark block
Mark single word
Copy block

Move block

Delete block

Read block from disk
Write block to disk
Hide/display block
Print block

Indent block
Unindent block

Other editing commands
Autoindent on /off

Control character prefix**
Find place marker

Go to menu bar

New file

Open file

Optimal fill mode on/off

Pair matching
Print file
Quit IDE
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Options | Environment | Editor|
Insert mode or Ins

Backspace

Del

Ctrl-T

Ctrl-N

cul-Y

crl-QyY

Shittd, T, =, «, Ctr-K B, Ct-K K

CirlKT

Edit | Copy, Edit | Paste or
Ctrl-Ins, Shift-Ins

Edit | Cut, Edit | Paste or
Shift-Del, Shift-Ins

Edit | Clear or Cirl-Del

Ctr-KR

Ctr-K W

Ctrl-KH

File | Print or Ctr-K P

Ctrl-K 1

Ctrl-KU

Options | Environment | Editor |
Autoindent mode*

Ctrl-P

Cirl-Q n*+*

F10

File | New

File | Open (F3)

Options | Environment | Editor |
Optimal fill*

Ctl-Q[and CtiQ]

File | Print

File | Quit (Al-X)
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Jumping around

Block commands
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Table 8.1: Full summary of editor commands (continued)

Movement Command

Repeat last search Search | Search Again or Cir-L

Restore error message cr-Qw

Restore line Edit | Restore Line or Cir-Q L

Return to editor from menus Esc

Save File | Save (F2)

Search Search | Find or Cir-Q F

Search and replace Search | Replace or Cir-Q A

Set place marker Cirl-K m**

Tab Tab

Tab mode Options | Environment | Editor|
Use tab characters*

Unindent mode Options | Environment | Editor |
Backspace unindents*

*This command opens the Editor Options dialog box, in which you can set the
appropriate check box or radio buttons.

**Enter control characters by first pressing Cirl-P, then pressing the desired control
character. Depending on your screen setup, control characters appear as low-
intensity or inverse capital letters.

***n1 represents a number from 0 to 9.

There are three cursor movement commands that need further
explanation: Cir-Q B (Beginning of block), Ctrl-Q K (End of block),
and Cir-Q P (Last cursor position).

Ctrl-Q B and Ctrl-Q K move the cursor to the block-begin or block-
end marker. Both these commands work even if the block is not
displayed (see “Hide/display block” in Table 8.2). Ctr-Q B works
even if the block-end marker is not set, and Cirl-Q K works even if
the block-begin marker is not set.

Cirl-Q P moves to the last position of the cursor before the last
command. This command is particularly useful after a search or
search-and-replace operation has been executed, and you'd like to
return to where you were at before you ran the search.

A block of text is any amount of text, from a single character to
hundreds of lines, that has been surrounded with special block-
marker characters. There can be only one block in a window at a
time. A block is marked by placing a block-begin marker on the
first character and a block-end marker after the last character of
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the desired portion of the text. Once marked, the block can be
copied, moved, deleted, printed, or written to a file.

Table 8.2: Block commands in depth

Movement Command(s)

Function

Mark block shitd, T, -,
P

Mark single  Cirl-KT

Copy block Edit| Copy, Ctrl-Ins
Edit | Paste, Shift-Ins

Move block Edit | Cut, Shift-Del
Edit | Paste, Shift-Ins

Delete block Edit | Clear, Ctrl-Del
Ctrl-KY

Write block Ctrl-K W
to disk

Read block Cil-KR
from disk

Hide/display Cir-KH
block

Print block Ctrl-K P
Print File ! Print

Marks (highlights) a block as the cursor is moved. Marked text
is displayed in a different intensity.

Marks a single word as a block. If the cursor is placed within a
word, that word will be marked. If it is not within a word, then
the word to the left of the cursor will be marked.

Copies a previously marked block to the Clipboard and pastes it
to the current cursor position. The original block is unchanged,
and the block markers are placed around the new copy of the
block. If no block is marked or the cursor is within the marked
block, nothing happens.

Moves a previously marked block from its original position to the
Clipboard and pastes it to the cursor position. The block disap-
pears from its original position; the markers remain around the
block at its new position. If no block is marked, nothing happens.

Deletes a previously marked block. No provision exists to
restore a deleted block, so be careful with this command.

Writes a previously marked block to a file. The block is left
unchanged, and the markers remain in place. When you give this
command, you are prompted for the name of the file to write to.
The file can be given any legal name (the default extension is
.PAS). If you prefer to use a file name without an extension,
append a period to the end of its name.

Note: You can use wildcards to select a file to overwrite; a
directory is displayed. If the file specified already exists, a warn-
ing is issued before the existing file is overwritten. If no block is
marked, nothing happens.

Reads a disk file into the current text at the cursor position,
exactly as if it were a block. The text read is then marked as a
block. When this command is issued, you are prompted for the
name of the file to read. You can use wildcards to select a file to
read; a directory is displayed. The file specified can be any legal
file name.

Causes the visual marking of a block to be alternately switched off
and on. The block manipulation commands (copy, move, delete,
print, and write to a file) work only when the block is displayed.
Block-related cursor movements (jump to beginning/end of
block) work whether the block is hidden or displayed.

Sends the marked block in the active Edit window to the printer.
Sends the entire file in the active Edit window to the printer.
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Other editing

COMMANdS  The next table describes certain editing commands in more detail.
The table is arranged alphabetically by command name.

Table 8.3: Other editor commands in depth

Movement Command(s) Function

Autoindent  Options| Opens the Editor options dialog box, in which you can toggle the
Environment| Autoindent mode check box. Provides automatic indenting of
Editor successive lines. When Autoindent is active, the indentation of the

current line is repeated on each following line; that is, when you press
Enter, the cursor does not return to column one but to the starting
column of the preceding non-empty line. When you want to change the
indentation, use the Spacebarand « key to select the new column.
Autoindent is on by default.

Find place Cil-Qn Finds up to ten place markers (n can be any number in the range 0 to 9)

marker in text. Move the cursor to any previously set marker by pressing Ctr-Q
and the marker number.

New file File | New Opens a new window.

Open file File|Open (F3) Lets you load an existing file into an Edit window.

Quit edit File | Quit (All-X) Quits Turbo Pascal. You are asked whether you want to save the file to
disk.

Restoreline  Edit| Lets you undo changes made to the last line worked on. The line is

Restore Line restored to its original state regardless of any changes you have made.
This works only on the last modified or deleted line.

Save file File|Save (F2) Saves the file and returns to the editor.

Set place Ctr-Kn Mark up to ten places in text by pressing Cirl-K, followed by a single
marker digit (0 to 9). After marking your location, you can work
elsewhere in the file and then easily return to your marked location by
using the Cir-Q N command (being sure to use the same marker
number). You can have ten places marked in each window.

Tab Tab Tabs default to eight columns apart in the Turbo Pascal editor.

Tab mode Options| Opens the Editor options dialog box, in which you can set the Use
Environment  tab character check box. When the option is on, you can insert tab
Editor characters (ASCII character 8); when it’s off, the tab is

automatically inserted as the correct number of spaces.
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Search and
replace

The search string is also
called the ftarget string.

Searching and
searching again

Search and replace

The Search | Find and Search | Replace commands let you search
for (and optionally replace) strings.

The search string can contain any characters, including control
characters. You can enter control characters with the Cirl-P prefix.
For example, search for a Ctr-T by holding down the Cir/key as
you press P and then T. You can include a line break in a search
string by specifying Cir-M (carriage return). (For searching regular
expressions, take a look at the online file UTILS.DOC.)

The following sections list the steps for performing these
operations.

1. Choose Search | Find. This opens the Find dialog box.

2. Type the string you are looking for into the Text to Find input
box.

3. You can also set various search options:

m The Direction radio buttons control whether you do a
forward or backward search.

m The Scope radio buttons control how much of the file you
search.

m The Origin radio buttons control where the search begins.

m The Options check boxes determine whether the search will

be case sensitive for whole words only, and for regular
expressions. -

Use Tab or your mouse to cycle through the options. Use T and
! to set the radio buttons and Space to toggle the check boxes.

4. Finally, choose the OK button to carry out the search or the
Cancel button to cancel. Turbo Pascal performs the operation.
5. If you want to search for the same item repeatedly, use
~ Search | Search Again.

—

. Choose Search | Replace. This opens the Replace dialog box.

2. Type the string you are looking for into the Text to Find input
box.

3. Press Tab or use your mouse to move to the New text input
box. Type in the replacement string.
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4. You can then set the same search options as in the Find dialog
box.

5. Finally, choose OK or Change all to begin the search, or choose
Cancel to cancel. Turbo Pascal performs the operation.
Choosing Change all will replace every occurrence found.

6. If you want to stop the operation, press Esc at any point when
the search has paused.

Pair matching

There you are, debugging your source file that is full of functions,
parenthesized expressions, nested comments, and a whole slew of
other constructs that use delimiter pairs. In fact, your file is
riddled with

mbraces: { and }

m parentheses: (and )
mbrackets: [ and ]

m double quotes: "

m single quotes: '

Finding the match to a particular paired construct can be tricky.
Suppose you have a complicated expression with a number of
nested expressions, and you want to make sure all the parenthe-
ses are properly balanced. Or say you're at the beginning of a
function that stretches over several screens, and you want to jump
to the end of that function. With Turbo Pascal’s handy pair-
matching commands, the solution is at your fingertips. Here’s
what you do:

1. Place the cursor on the delimiter in question.

2. To locate the mate to this selected delimiter, simply press
Ctrl-Q[.

3. The editor immediately moves the cursor to the delimiter that
matches the one you selected. If it moves to the one you had
intended to be the mate, you know that the intervening code
contains no unmatched delimiters of that type. If it moves to
the wrong delimiter, you know there’s trouble; now all you
need to do is track down the source of the problem.

We've told you the basics of Turbo Pascal’s “Match Pair” com-
mands; now you need some details about what you can and can’t
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Directional and
nondirectional
matching

Openling braces and
brackets and closing braces
and parentheses are
directional; the editor knows
which way to search for the
mate, so it doesn’t matiter
which match pair command
you give.

Double and single quotes
are not directional. You must
specify the correct match
pair command.

Table 8.4
Delimiter pairs

Nestable delimiters are
explained after this table.

Chapfter 8. The editor from A to Z

do with these commands, and notes about a few subtleties to keep
in mind. This section covers the following points:

m There are actually two match pair editing commands: one for
forward matching (Ctr-Q[) and the other for backward
matching (Ctr-Q]).

mIf there is no mate for the delimiter you've selected, the editor
doesn’t move the cursor.

Two match pair commands are necessary because some delimiters
are nondirectional.

For example, suppose you tell the editor to find the match for an
opening brace ({) or an opening bracket ( [ ). The editor knows
the matching delimiter can’t be located before the one you’ve
selected, so it searches forward for a match. If you tell the editor
to find the mate to a closing brace (}) or a closing parenthesis () ),
it knows that the mate can’t be located after the selected delimiter,
so it automatically searches backward for a match.

However, if you tell the editor to find the match for a double
quote (") or a single quote ('), it doesn’t know automatically
which way to go. You must specify the search direction by giving
the correct match pair command. If you give the command Ctr-Q
Ctrl-[, the editor searches forward for the match; if you give the
command Cirl-Q Cirl-], it searches backward for the match.

The following table summarizes the delimiter pairs, whether they
imply search direction, and whether they are nestable:

Delimiter pair Direction implied? Are they nestable?
{ 1} Yes Yes
() Yes Yes
[ 1] Yes Yes
n n No No
re No No

Nestable delimiters

Nestable means that, when the editor is searching for the mate to a
directional delimiter, it keeps track of how many delimiter levels
it enters and exits during the search.

This is best illustrated with some examples:
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Figure 8.1

Search for match to square matched pair matched pair matched pair
bracket or parenthesis —~ — —
Array1 [Array2[X]] ((X > 0) and (Y < 0))
;—(___J A& J
matched pair matchéd pair
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The command-line compiler

TPCX s available only inthe  Turbo Pascal’s command-line compiler (TPC.EXE) lets you invoke
Professional package. 4] the functions of the IDE compiler (TURBO.EXE) from the DOS
command line. You can run the command-line compiler in either
real or protected mode; both TPC and TPCX generate real mode
programs only. The protected mode compiler (TPCX.EXE) lets
you use extended memory to compile very large programs; it uses
the same options as TPC.EXE.

You run TPC.EXE from the DOS prompt using a command line
with the following syntax:

TPC [options] files

options are zero or more optional parameters that provide
additional information to the compiler. files are the names of the
sources file to compile. If you type TPC alone, it displays a help
screen of command-line options and syntax.

If files does not have an extension, TPC assumes PAS. If youdon't
want the file you're compiling to have an extension, you must
append a period (.) to the end of files. If the source text contained
in files is a program, TPC creates an executable file named
FILENAME.EXE. If files contains a unit, TPC creates a Turbo
Pascal unit file named FILENAME.TPU.

You can gethelp atthe  You can specify a number of options for TPC. An option consists
command line using THELP; ¢ 5 glash (/) immediately followed by an option letter. In some

see THELP.DOC in ONLINE.ZIP . . ore . .
Ion yourdisk,  cases, the option letter is followed by additional information, such
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as a number, a symbol, or a directory name. Options can be given
in any order and can come before and/or after the file name.

Compiler options

230

Table 2.1
Command-line options

The IDE allows you to set various options through the menus;
TPC gives you access to most of these same options using the
slash (/) command. You can also precede options with a hyphen
(-) instead of a slash (/), but those options that start with a
hyphen must be separated by blanks. For example, the following
two command lines are equivalent and legal:

TPC -IC:\TP\TVISION -DDEBUG SORTNAME -$S- -$F+
TPC /IC:\TP\TVISION/DDEBUG SORTNAME /$S-/$F+

The first uses hyphens with at least one blank separating options;
the second uses slashes and no separation is needed.

Table 9.1 lists all the command-line options and gives their
integrated environment equivalents. In some cases, a single
command-line option corresponds to ftwo or three menu
commands.

Command Line Menu Command Setting
I$A+ Options | Compiler | Word Align Data Word
I$A- O|C|Word Align Data Byte
1$B+ 0| C| Complete Boolean Eval Complete
1$B- O ClCompleteBoolean Eval Short
Circuit
1$D+ 0| €| Debug Information On
I$D- 0 C | Debug Information Off
I$E+ Ol Cl Emulation On
/$E- O| Cl Emulation Off
I$F+ O C|Force Far Calls On
I$F- 0| C| Force Far Calls Off
1$G+ 0| C 1286 Instructions On
1$G- O C 1286 Instructions . Off
IS+ 01 C[1/O-Checking On
18- O[C11/0O-Checking Off
5L+ 0| C|Local Symbols On
/$L- 0| ClLocal Symbols Off
I$Msss,min,max O | Memory Sizes
ISN+ O C | Numeric Processing 8087/80287
/$N- O C | Numeric Processing
130+ O ClOverlays Allowed On
/30~ O[ClOverlays Allowed Off
I$R+ O CIRange Checking On
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Table 9.1: Command-line options (continued)

Command Line Menu Command Setting
/$R- 01C|Range Checking Off
1$S+ 01 C|Stack Checking On
138- 01| C|Stack Checking Off
I$V+ O | C| Strict Var-string On
1$V- O | C! Strict Var-string Off
I$X+ 01 C!Extended Syntax On
1$X- 0| C|Extended Syntax Off
/B Compile | Build
IDdefines Options | Compiler | Conditional Defines
[Epath Options | Directories | EXE & TPU Directory
[Fseg:ofs Search | Find Error
1GS Options | Linker | Map File Segments
IGP Options | Linker | Map File Public
/GD Options | Linker | Map File Detailed
Npath Options| Directories?lnclude Directories
L Options| Linker | Link Buffer Disk
M Compile | Make
[Opath Options | Directories | Object Directories
Q (none)
[Tpath Options | Directories | Turbo Directory
IUpath Options| Directories | Unit Directories

Debugger| Standalone On

Compiler directive options

Turbo Pascal supports several compiler directives, all of which are
described in Chapter 21 of the Programmer’s Guide, “Compiler
directives.” When embedded in the source code, these directives
take one of the following forms:

{Sdirective+}
{$directive-}
{$directive info}

The /$ and /D command-line options allow you to change the
default states of most compiler directives. Using /$ and /D on the
command line is equivalent to inserting the corresponding
compiler directive at the beginning of each source file compiled.

The switch

directive option
The /$ option allows you to change the default state of the
following switch directives: $A, $B, $D, $E, $F, $G, $I, $L, SN, $0,
$R, $S, $V, and $X. The syntax of a switch directive optionis /§
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Note that only one doliar sign
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(%) is needed.

The conditional
defines option

followed by the directive letter, followed by a plus (+) or a minus
(-). For example,

TPC MYSTUFF /$R-
would compile MYSTUFF.PAS with range checking turned off,
while

TPC MYSTUEF /$R+

would compile it with range-checking turned on. Note that if a
{$R+} or {$R-} compiler directive appears in the source text, it
overrides the /$R command-line option.

You can repeat the /$ option in order to specify multiple compiler
directives:

TPC MYSTUFF /$R-/$I-/S$V-/$F+

Alternately, TPC allows you to write a list of directives (except for
$M), separated by commas:

TPC MYSTUFF /$R-,I-,V-,F+

In addition to changing switch directives, /$ also allows you to
specify a program’s memory allocation parameters, using the
following format:

/$MSTACK, HEAPMIN, HEAPMAX

where stack is the stack size, heapmin is the minimum heap size,
and heapmax is the maximum heap size. All three values are in
bytes, and each is a decimal number unless it is preceded by a
dollar sign ($), in which case it is assumed to be hexadecimal. So,
for example, the following command lines are equivalent:

TPC MYSTUFF /$M16384,0, 655360
TPC MYSTUFF /$M$4000,$0,SA0000

Note that, because of its format, you cannot use the $M option in a
list of directives separated by commas.

The /D option lets you define conditional symbols, corresponding
to the {$DEFINE symbol} compiler directive or the O/C|
Conditional Defines option in the IDE. The /D option must be
followed by one or more conditional symbols, separated by
semicolons (;). For example, the following command line
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TPC MYSTUFF /DIOCHECK;DEBUG;LIST

defines three conditional symbols, iocheck, debug, and list, for the
compilation of MYSTUFF.PAS. This is equivalent to inserting

{$DEFINE IOCHECK}
{$DEFINE DEBUG}
{SDEFINE LIST}

at the beginning of MYSTUFF.PAS. If you specify multiple /D
directives, you can concatenate the symbol lists are concatenated.
Thus

TPC MYSTUFF /DIOCHECK/DDEBUG/DLIST

is equivalent to the first example.

Compiler mode options

The make (/M)
option

A few options affect how the compiler itself functions. These are
M (Make), /B (Build), /F (Find Error), /L (Link Buffer) and /Q
(Quiet). As with the other options, you can use the hyphen format
(remember to separate the options with at least one blank).

TPC has a built-in MAKE utility to aid in project maintenance.
The /M option instructs TPC to check all units upon which the file
being compiled depends.

A unit will be recompiled if

m the source file for that unit has been modified since the .TPU file
was created, or

m any file included with the $l directive, or any .OB] file linked in
by the $L directive, is newer than the unit’s .TPU file, or

m the interface section of a unit referenced in a uses statement has
changed

Units in TURBO.TPL are excluded from this process.

If you were applying this option to the previous example, the
command would be

TPC MYSTUFF /M
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The build all (/B)
option

You can‘t use /M and /B at
the same time.

The find error
option

This is the same as Find Error
on the Search menu.
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Instead of relying on the /M option to determine what needs to be
updated, you can tell TPC to update 4ll units upon which your
program depends using the /B option. This is the same as
Compile | Build.

If you were using this option in the previous example, the
command would be

TPC MYSTUFF /B

When a program terminates due to a run-time error, it displays an
error code and the address (seg:ofs) at which the error occurred.
By specifying that address in a /Fseg:ofs option, you can locate the
statement in the source text that caused the error, provided your
program and units were compiled with debug information
enabled (via the $D compiler directive).

Suppose you have a file called TEST.PAS that contains the
following program:

program Test;
var

i : integer;
begin

i

i
end.

0;
1div i; { Force a divide by zero error }

First, compile this program using the command-line compiler:
TPC TEST

If you do a DIR TEST.*, DOS lists two files: TEST.PAS, your
source code, and TEST.EXE, the executable file.

Now, run TEST and you’ll get a run-time error:

C:\>TEST
Run-time error 200 at 0000:0018

Notice that you're given an error code (200) and the address
(0000:0018 in hex) of the instruction pointer (CS:IP) where the
error occurred. To figure out which line in your source caused the
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error, simply invoke the compiler, use /F and specify the segment
and offset as reported in the error message:

C:\>TPC TEST /F0:18

Turbo Pascal Version 6.0 Copyright .(c) 1983,90 Borland

International

TEST.PAS (7)

TEST.PAS (6): Target address found.

i:=1div i;
= In order for TPC to find the run-time error with /F, you must

compile the program with all the same command-line parameters
you used the first time you compiled it.

The compiler now gives you the file name and line number, and
points to the offending line number and text in your source code.

= As mentioned previously, you must compile your program and
units with debug information enabled for TPC to be able to find
run-time errors. By default, all programs and units are compiled
with debug information enabled, but if you turn it off, using a
{$D-} compiler directive or a /$D- option, TPC will not be able to
locate run-time errors.

The link buffer

option The/L option disables buffering in memory when .TPU files are
linked to create an .EXE file. Turbo Pascal’s built-in linker makes
two passes. In the first pass through the .TPU files, the linker
marks every procedure that gets called by other procedures. In
This is the same as the Disk  the second pass, it generates an .EXE file by extracting the marked
sefting (OILILnk Buffen.  nrocedures from the .TPU files. By default, the .TPU files are kept
in memory between the two passes; however, if the /L option is
specified, they are reread during the second pass. The default
method is faster but requires more memory; for very large
programs, you may have to specify /L to link successfully.

The quiet option _
The quiet mode option suppresses the printing of file names and
line numbers during compilation. When TPC is invoked with the
quiet mode option

TPC MYSTUFF /Q
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its output is limited to the sign-on message and the usual statistics
at the end of compilation. If an error occurs, it will be reported.

Directory options

The EXE & TPU
directory option

This Is the same as the O ID |
EXE & TPU Directory
command,

The include
directories option

Thisis the same as O ID|
Include Directories
command.

The unit
directories option
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TPC supports several options that allow you to specify the five
directory lists used by TPC: Turbo, EXE & TPU, Include, Unit, and
Object.

This option lets you tell TPC where to put the .EXE and .TPU files
it creates. It takes a directory path as its argument:

TPC MYSTUEF /EC:\TP\BIN

If no such optibn is given, TPC creates the .EXE and .TPU files in
the same directories as their corresponding source files.

Turbo Pascal supports include files through the {$l filename}
compiler directive. The /l option lets you specify a list of
directories in which to search for Include files. Multiple
directories are separated with semicolons (;). For example, the
following command line causes TPC to search for include files in
C:\TP\INCLUDE and D:\INC after searching the current
directory:

TPC MYSTUFF /IC:\TP\INCLUDE;D:\INC

If multiple /l directives are specified, the directory lists can be
concatenated. Thus

TPC MYSTUFF /IC:\TP\INCLUDE/ID:\INC

is equivalent to the first example.

When you compile a program that uses units, TPC first attempts
to find the units in TURBO.TPL (which is loaded along with
TPC.EXE). If they cannot be found there, TPC searches for
unitname. TPU in the current directory. The /U option lets you
specify additional directories in which to search for units. As with
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This is the same as the OID|
Unit Directories command.

The object files
directories option

This is the same as the O ID |
Object Directories
command.

Debug options

the previous options, you can specify multiple directory paths as
long as you separate them with semicolons (;). For example, the
following command line causes TPC to look in C:\TP\UNITS and
C:\LIBRARY for any units it doesn’t find in TURBO.TPL or the
current directory:

TPC MYSTUFF /UC:\TP\UNITS;C:\LIBRARY

As with the /l option, if multiple /U options are specified, the
directory lists can be concatenated.

Using {$L filename} compiler directives, Turbo Pascal allows you
to link in .OBJ files containing external assembly language
routines, as explained in Chapter 22, “The inline assembler,” in
the Programmer’s Guide. The /O option lets you specify a list of
directories in which to search for such .OB]J files. Multiple
directories are separated with semicolons (;). For example, the
following command line causes TPC to search for .OB]J files in C:\
TP\ASM and D:\OBJECT after searching the current directory:

TPC MYSTUFF /OC:\TP\ASM;D:\OBJECT

Like the /l option, if multiple /O options are specified, the
directory lists can be concatenated.

The map file

, _o&ho
Unlike the binary format
Of.EXE and .TPU files, a .MAP
file is a legible text file that
can be outfput on a printer or
loaded into the editor.

Chapter 9, The command-line compiler

Turbo Pascal’s IDE features a built-in debugger; TPC has a
number of command-line options that also enable you to generate
debugging information for standalone debuggers, including
Borland’s Turbo Debugger.

The /G option, like the O | L | Map File command, instructs TPC to
generate a .MAP file that shows the layout of the .EXE file. The /G
option must be followed by the letter S, P, or L to indicate the
desired level of information in the .MAP file. A MAP file is
divided into three sections:

m Segment

m Publics
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=

The standalone
debugging
option

This is the same as the

Standalone option (Options |

Debugger.

Turbo Debugger (TD.EXE) is a

powerful, standalone
debugger that works on

Turbo Pascal, Turbo C++, and
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Turbo Assembler .EXE files.

m Line Numbers

The /GS option outputs only the Segment section, /GP outputs the
Segment and Publics section, and /GD outputs all three sections.

For modules (program and units) compiled in the {$D+,L+} state
(the default), the Publics section shows all global variables,
procedures, and functions, and the Line Numbers section shows
line numbers for all procedures and functions in the module. In
the {$D+,L-} state, only symbols defined in a unit’s interface part
are listed in the Publics section.

For modules compiled in the {$D-} state, there are no entries in the
Line Numbers section.

When you specify the /V option on the command line, TPC
appends Turbo Debugger-compatible debug information at the
end of the .EXE file. Turbo Debugger includes both source- and
machine-level debugging, powerful breakpoints (including
breakpoints with conditionals or expressions attached to them),
and it lets you debug huge applications via virtual machine
debugging on a 80386 or two-machine debugging (connected via
the serial port).

Even though the debug information generated by /V makes the
resulting .EXE file larger, it does not affect the actual code in the
.EXE file, and if it is executed from DOS, the .EXE file does not
require additional memory.

The extent of debug information appended to the .EXE file
depends on the setting of the $D and $L compiler directives in
each of the modules (program and units) that make up the
application. For modules compiled in the {$D+,L+} state, which is
the default, all constant, variable, type, procedure, and function
symbols become known to the debugger. In the {$D+,L-} state,
only symbols defined in a unit’s interface section become known
to the debugger. In the {$D-} state, no line-number records are
generated, so the debugger cannot display source lines when you
debug the application.
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The TPC.CFG file

You can set up a list of options in a configuration file called
TPC.CFEG, which will then be used in addition to the options
entered on the command line. Each line in TPC.CFG corresponds
to an extra command-line argument inserted before the actual
command-line arguments. Thus, by creating a TPC.CFG file, you
can change the default setting of any command-line option.

TPC allows you to enter the same command-line option several
times, ignoring all but the last occurrence. This way, even though
you've changed some settings with a TPC.CFG file, you can still
override them on the command line.

When TPC starts, it looks for TPC.CFG in the current directory. If
the file isn’t found there, and if you are running DOS 3.x, TPC
looks in the Turbo directory (where TPC.EXE resides). To force
TPC to look in a specific list of directories (in addition to the
current directory), specify a /T command-line option as the first
option on the command line.

If TPC.CFG contains a line that does not start with a slash (/) or a
hyphen (=), that line defines a default file name to compile. In that
case, starting TPC with an empty command line (or with a
command line consisting of command-line options only and no
file name) will cause it to compile the default file name, instead of
displaying a syntax summary.

Here’s an example TPC.CFG file, defining some default directories
for include, object, and unit files, and changing the default states
of the $F and $S compiler directives:

/IC:\TP\INC;C:\TP\SRC
/0C:\TP\ASM
/UC:\TP\UNIT

/$F+

/58~

Now, if you type
TPC MYSTUFF

at the system prompt, TPC acts as if you had typed in the
following:

TPC /IC:\TP\INC;C:\TP\SRC /OC:\TP\ASM /UC:\TP\UNIT /$F+ /$S- MYSTUEF
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Compiling in protected mode

TPCX uses the same  If you've purchased the Professional package and have a 286, 386,
command-line op f'O”T;gs or 486 machine with at least 1 Mb of extended memory, you can
" run TPCX.EXE. TPCX can build very large programs by running
in protected mode and using extended memory. Note that TPCX
" can only make use of extended memory, not EMS.

TPCX is much larger than TPC, and running in protected mode
involves more overhead than running in real mode. Use TPC to
do command-line compiling unless you need the extended
memory capacity of TPCX.
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$ See compiler, directives
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editing 197
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editor 219, 220-226

help 9, 11

menus 70

using 9

/I command-line option 236
$I compiler directive 770, 200, 206
I/0

defined 30

error checking 152

disabling 153

error-checking 170
1/0 Checking option 200
IDE Seeintegrated, development environment
identifiers 37

defined 37

naming restrictions 37
IEEE floating-point 166
if statements 44
IFDEF 167
$IFDEF compiler directive 164, 166, 168
IFNDEF 167
$IFNDEF compiler directive 164, 168
IFOPT 167
$IFOPT compiler directive 164, 169
IFxxx symbol 167
immediate ancestors and descendants 78
implementation sections 65

uses clauses in 63
Include Directories command 206
include directories command-line option 236
include files 236

help 216
incremental search 717
indenting automatically 208
Index command

help 216

hot key 11

Index

index variable 48
indirection () operator 41
infinite loop 28, 129
inheritance 75, 76, 78
initialization
units 159
variables 59
inline assembler 7
input 30
boxes 16
defined 30
functions 43
Insert Mode option 208
instances
defined 77
dynamic object 170-118
object
declaring 79
linked lists of 115
static object 76-110
Instructions
286 200
integers
defined 37
types 31
integrated
debugger 24, See also debugging
development environment
commands See individual listings
Edit window See Edit, window
menus See also menus
windows See also windows
Integrated (debugging) option 148, 189
integrated environment 173
command-line arguments and 797
command-line options 147, 174
config (/C) 174
dual monitors (/D) 174
editor heap (/E) 175
EGA palette (/P) 176
expanded memory (/X) 176
graphics (/G) 148, 175
laptops (/L) 175
loading TURBO.TPL (/T) 148, 176
/O overlay heap 176
overlay heap (/O) 176
/P EGA palette 176
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RAM disk (/S) 176
snow checking (/N) 175
syntax 174
/T loading TURBO.TPL 748, 176
window heap size (/W) 176
/X expanded memory 176
compiling in 20
context-sensitive help 2, 7
control characters and 16
customizing 206
features 173
Graph unit and 27
graphics 26
increasing capacity 147
loading 718
main screen 18
memory issues 147
menus
choosing commands from 8
saving files in 20
statements 79
tutorial 18
variables 19
interface sections 65
IOResult function 738, 200

K

keyboard
choosing buttons with 15
choosing commands with 8
selecting text with 183
keywords 7
help 216
Help windows 215

L

/L command-line option 203, 235
$L compiler directive 1, 58, 125, 202, 206
/L integrated environment option (LCD screen)
175
language help 216
laptops
integrated environment option (/L) 175
large programs, managing 157
late binding 97
with polymorphic objects 704

250

left-handed

mouse support for 209
Length function 138
license statement 3
line-number tables 2071
lines

filling with tabs and spaces 208

moving cursor to 188

numbering 12

restoring (in editor) 7183
Link Buffer

option 203, 235

setting 147
linked lists 715
Linker

command 203

dialog box 203
linking

buffer option 235

$L compiler directive 58
List

command

hot key 10

window 211, 214
list boxes 17

file names 779

searching incrementally 276
Lo function 738
Load a File dialog box 224
Load TURBO.TPL option 748
loading

Turbo Pascal 78
local

identifiers 125

symbol information, generating 202

symbol information switch 7
Local Symbols option 202
logic errors 122
logical operators 40
longint data type 32
loops

defined 31

for 48

repeat..until 46

while 46
low heap limit setting 202
low-level operations 39
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M

/M command-line
option 233
$M compiler directive 202, 232
Make command 760, 192, 233
hotkey 9, 11
make command-line option 233
MAKE utility
.ASM files and 161
command-line options 763
Map File
command 206, 238
option 204
map file command-line option 237
map files
options 203
.MAP files 237
storing 205
math coprocessor See numeric coprocessor
MaxAvail function 138
MaxInt 37
Mem array 138
MemAwvail function 138
MemlL array 138
memory 746
allocation 232
conserving 147
defaults, configuring 202
dump
format specifier 195
EMS 147
expanded 176
RAM disk and 147, 176
menu command 202
Memory Sizes command 749, 202
MemW array 138
menus
accessing 8
choosing commands 8
commands See individual listings
File 20
hot keys 9, 10
opening 8, 219
Run 21
with arrows (») 8
with ellipsis marks (...) 8, 15

Index

methods
assembly language 85
calling 81
debugging 144
declaring 81, 82
defined 80
external 85
Find Procedure command and 745
identifiers, qualified
accessing object fields 86
in method declarations 87, 83
overriding inherited 90
parameters
naming 85
Self 84
debugging and 745
explicit use of 84
positioning in hierarchy 707
procedures versus 106
scope 83
static 95
problems with inherited 93
virtual 95
event handling and 107
polymorphic objects and 707
static versus 707
MODE command (DOS) 174
modifying expressions and variables 140
monitors
dual 174, 182, 204
number of lines 206
mouse
buttons
switching 209
choosing commands with 9, 15
double-click speed 209
left-handed
support for 209
reversing buttons 209
right button action 209
- selecting text with 183
support for 173
Mouse Double Click option 209

N

$N compiler directive 32, 168, 201
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/N integrated environment option (CGA snow defined 74

checking) 175 descendant 78
New destructors
command 179, 224 declaring 713
procedure 1710 defined 7712, 113
extended syntax 777 dynamic object disposal 174
used as function 772 polymorphic objects and 1713
New Value field 794 static versus virtual 713
New Window option 207 dynamic instances 170-118
Next command 2712 allocation and disposal 715
hotkey 9, 10 extensibility 108
NONAME file name 179 fields 79
nondirectional pair matching 227 accessing 80, 82, 88
numbers designators 85
decimal inherited 79
format specifier 195 scope 83
hexadecimal method parameters and 85
format specifier 195 hiding data representation 90
numeric hierarchies 78
constants 27 common attributes in 104, 107
coprocessor 32, 166, 168 instances
€Oprocessors declaring 79
inline instructions 2071 linked lists of 1156
passed as parameters
(@] compatibility 98
/0O command-line option 237 pointers Ec(i)bili 98
$0 compiler directive 199 compatibility
. . . polymorphic 99
/0O integrated environment option (overlay late binding and 104
heap) 176 . . g
OB fi relative position 118
.OBJ files 237 ..
. static instances 76-7170
locating 206 tvoes
MAKE utility and 761 YIZom atibility
object (reserved word) 78 91:7)

object directories command-line option 237

Object Directories option 237 exported by units 85

j L units and 85
oolzfccttlereCtorY command 206 virtual method table
pointer
abstl‘atCt 17084 initialization 702
ancef Ol‘t Ofs function 138
constructors OK button 75

defined 102
virtual methods and 102, 110

debugging 7144
Evaluate window and 744 hot l‘<ey 9,10
operations 30

stepping and tracing 744 :
Watch window and 135 defined 30

Open a File dialog box 778
Open command 178, 224

low-level 39
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operators

A (indirection) 41

address 41

address-of (@) 41

arithmetic 39

assigment 38

binary 38, 39

bitwise 39

defined 38

div 33

logical 40

precedence of 38

relational 39

set 41

string 41

unary 38, 39
Optimal Fill option 208
optimization of code 170
Options menu 798
Ord function 138
out-of-memory/bounds errors 153
output

defined 30

devices 41

to DOS

viewing from integrated environment 273,
214

User Screen 214

Writeln 471
Output command 213
Overlay Heap Size option 748
Overlay unit 56, 66
overlays

enabling 7199
Overlays Allowed option 799
overriding inherited methods 90
Overwrite Mode 208

P

/P integrated environment option (EGA
palette) 176
pair matching
backward 227
braces 226
brackets 226
commands 226
directional 227

Index

double quotes 226
forward 227
nested expressions 226
nondirectional 227
parentheses 226
rules 226
single quotes 226
Parameters
command 797
parameters
method, naming 85
Self 84
debugging and 145
explicit use of 84
Pascal
language help 276
Paste command 184, 223
hot key 10
path names in Directories dialog box 205
place markers (editor) 224
pointers 36
defined 37
format specifier 795
polymorphic objects 99
late binding and 704
virtual methods and 707
polymorphism 95, 97, 98
pop-up menus 8
Pred function 138
Preferences dialog box 206
Previous command 212
hotkey 10
Previous Topic command 276
hot key 71
Primary File command 793
Print Block command 223
Print command 7871
Print File command 223
Printer unit 56, 67
private 88
fields and methods 82, 87, 88
procedures
defined 49
Dispose
extended syntax 112
finding 743, 188
help 216
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methods versus 106
New 110
extended syntax 117
used as function 772
searching for 788
stepping over 1917
structure 50
tracing into 797
Program Parameters
dialog box 192
Program Reset command 726, 190
hotkey 71
programming, elements of 29
programs
comments 52
compiling 20, 27
debugging See debugging
editing 18
ending 189
rebuilding 790, 193, 234
reinitializing 126
resetting 790
running 21, 189
parameters for 7197
to cursor 190
Trace Into 7917
saving 20
stepping through 25
structure of 49, 157
tracing 124
updating 21
project management 157
protected mode
command-line compiler and 240
Ptr function 738

Q

/Q command-line option 235
qualified method identifiers

accessing object fields 86

in method declarations 87
quiet mode command-line option 235
Quit

command 777, 182, 224
quitting

debugging See Program Reset command
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R

/R command-line option
$R and 232
$R compiler directive 171, 200
virtual method checking 703
radio buttons 76
RAM disk
integrated environment and 747, 176
range checking 171, 200, 232
errors 153
selectively implementing 754
Range Checking option 749, 200
Read procedure
text files 43
ReadIn procedure 43
real numbers 37, 32
records
types 77
recursion 150
Refresh Display command 126, 177
Register command 2713
registers
windows 213
reinitializing a program 726
relational operators 39
relative position 778
Remove All Watches command 796
repeat..until loop 46
repeat count 136
Replace
command 187, 225
dialog box 187, 225
reserved words 56, 57
constructor 702
object 78
virtual 707
resetting programs 790
resize corner 12, 13
restarting a debugging session 126
Restore Line command 783, 220, 224
Result field 794
Retrieve Options command 2771
Reverse Mouse Buttons option 209
Right Mouse Button option 209
Round function 138
routines, recursive 150
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Run
command 189
hot key 771
menu 21, 189
run
bar 24
run-time errors 23, 122, 200
Debug Information command and 188
Find Error command and 788, 234
finding 234
running programs 21, 189

S

$S compiler directive 171, 200
/S integrated environment option (RAM disk)
176
sample programs
copying from Help window 184
Save All command 780
Save As
command 7180
Save command 179, 224
hotkey 9, 10
Save File As dialog box 180
Save Options command 277
saving
programs 20
scope, object fields and methods 83
Screen Sizes
option 206
screens
LCD
integrated environment option 775
number of lines 206
swapping 125
two
using 174
scroll bars 12, 13
scrolling windows 13
Search Again command 7188, 225
hot key 70
search and replace 225-226
Search menu 785, 225-226
searching See GREP utility (file searcher)
and replacing text 225, 225-226
direction 186
in list boxes 216

Index

origin 187
procedures 188
regular expressions 185
repeating 188
and replacing text 187
run-time error messages 188, 234
scope of 186
search and replace 787
Seg function 738
Self parameter 84
debugging and 145
explicit use of 84
semantic errors 122
semicolons (;) in directory path names 205
separate compilation 55
sets, operators 41
setting breakpoints 726
short-circuit Boolean
expressions 201
shortint data type 32
Show Clipboard command 7184
significant digits, defined 32
Simula-67 88
simulations, computerized 88
single-step tracing 127
Size/Move command 272
SizeOf function 138
Smalltalk 74, 88
snow checking
integrated environment option (/N) 175
software license agreement 3
software numeric processing See Numeric
Processing command
Source Tracking option 207
spaces vs. tabs 208
SPtr function 138
SSeg function 138
stack
checking 171, 200
size 202
decreasing 149
Stack Checking option 149, 200
Standalone Debugging
command 238
option 204
standalone debugging
command-line option 238
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information 204
standard units See units, standard
Startup

dialog box 210

options 147, 209
Startup Options dialog box 147, 210
statements 719

case 45

compound 44

conditional 43

if 44

uses 57, 59

with 79, 86

implicit 84

static

methods 95

problems with scope of inherited 93

object instances 76-770
statusline 74
status window See compilation window
Step Over command 797

hotkey 9, 11

methods and 744
stepping through a program 25
strict error checking 200
Strict Var-strings option 200
strings 35

format specifier 195

operators 417
subroutines 37, 49
Succ function 738
Swap function 138
swapping

displays 204

screens 125
symbols

local information 7
syntax

errors 122

extended 1, 171, 201

integrated environment command line 174

options 200
System unit 56, 60, 66

T

/T integrated environment option (load
TURBO.TPL) 176
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Tab Size option 208
tabs
characters
printing 781
size of 208
spaces vs. 208
using in the editor 208
taxonomy 75
TD.EXE 238
technical support 6
text
copy and paste 784
cutting 784
deleting 785
entering 220
in dialog boxes 16
inserting vs. overwriting 208
pasting 184
screen display of 206
selecting 182
Help window 215
Tile command 212
title bars 72
Toggle Breakpoint command 126, 131, 196
hotkey 171
Topic Search command 276
hotkey 117
TPC.CFG file 239
sample 239
TPTOUR 173
.TPU files 69, 193
debug information 207
local symbol information 202
storing 205
TPUMOVER.EXE 68, 71
TPUMOVER utility 71, 148
Trace Into command 24, 191
Debug Information and 797
Debugging command and 797
hotkey 9, 11
methods and 744
tracing
programs 124
single-step 127
trapping, I/0O errors 152
Trunc function 138
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TSRs compiling 68, 160

removing from memory 147 declarations 60
Turbo3 unit 56, 67 definition 55
Turbo Debugger 238, See also debugging forward declarations and 57
standalone 749 global 157
TURBO.DSK file large programs and 70, 157
saving 207, 211 implementation section 57
TURBO.EXE 18 initialization section 59
Turbo Pascal initializing 159
bugs interface section 57
reporting 6 large programs and 70
quitting 177, 182 Make option 160
starting 174 merging 68
version 3.0 56 objects in 85
conversion standard
Graph3 unit 67 Crt 56, 66
Turbo3 unit 67 Dos 56, 66
TURBO.TP file Graph 56, 67
modifying 147 Graph3 56, 67
options stored in 2171 Overlay 56, 66
saving 147, 207 Printer 56, 67
TURBO.TPL 56, 66, 236 System 56, 60, 66
loading 148, 176 Turbo3 56, 67
tutorial 7, 29 structure 56
25-line display 206 .TPU files 68
two’s complement 39 ' TPUMOVER 7171
typecasting 137 TURBO.TPL file 56, 66, 68, 70
typefaces used in these books 5 Unit Directories
types See data, types input box 68
object Unit directories
exported by units 85 option
record 77 uses statement 57, 59
typographic conventions 5 unit directories
option 236
U use of 59
. . writing 68
/U command-line option 236 Use Expagnded Memory option 147
unary Use Tab Character option 208
minus 39 User S
plus 39 ser Screen
$UNDEF compiler directive 164 ;Ommand 22,214
Unit Directories ot key 10
User screen 21
command 748, 206 uses
option 237 clause
units 27, 55

in an implementation section 63

Build option 1671 statement 57, 59

circular reference 63
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utilities
BINOB]J See BINOBJ utility
GREP See GREP utility (file searcher)
INSTALL See INSTALL utility
MAKE See MAKE utility
TOUCH See TOUCH utility
TPUMOVER See TPUMOVER utility

- UPGRADE See UPGRADE program

\'/

/V command-line option 238
$V compiler directive 171, 201
var parameters
checking 171
variables 19
debugging 194
index 48
initializing 59
modifying 740
VER60 166
version number information 177
Video Graphics Array Adapter (VGA) 207
virtual
method table 702
pointer
initialization 702
methods 95
event handling and 107
polymorphic objects and 107
static versus 107
reserved word 7071

w

/W integrated environment option (window
heap) 176
Watch
expressions
acceptable values 738
built-in functions 138
display 135
format specifiers 136
repeat count 736
using 136
modifying 740
objects 135
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typecasting 137
types 135
arrays 135
Booleans 135
characters 135
enumerated data types 135
files 135
integers 135
pointers 135
reals 135
records 135
sets 135
strings 135
window
editing 139
watches 124
deleting 139
editing 739
setting up 134
Watches command 796
while (syntax)
loop 46
whole-word searching 185
wildcards 7185
DOS 178
GREP 185
Window Heap Size option 148
Window menu 2717
Windows
call stack 214
windows
active 14
defined 77
hot key 70
cascading 212
Clipboard 184
closing 12, 14, 177,213
Edit See Edit, window
elements of 77
Evaluate 139
List 214
menu 2771
moving 14,212
next 212
open 214
opening 14, 211
Output 213
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position
hot key 70
previous 212
Register 213
reopening 2711
repainting 126
resizing 13, 14, 212
scrolling 72, 13
size
hot key 70
source tracking 207
swapping in debug mode 204
dual monitors and 204
tiling 212
title bar 12
User Screen 274
Watch 213, See Watch, window
window number 13
zooming 12, 13, 14, 212

Index

with (reserved word)
statement 79, 86
implicit 84
Word Align Data option 799
word data type 32
Writeln procedure 471
field-width specifiers and 42

X

$X compiler directive 1, 171, 201
/X integrated environment option (expanded
memory) 176

Z

zoom box 12, 13
Zoom command 2712
hot key 9, 10
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