Forward References

Chapter 17

] INCLUDING FILES

3
10
5
16 The fact that the TURBO editor performs editing only within memory lim-
8 its the size of source code handled by the editor. The | compiler direc-
4 tive can be used to circumvent this restriction, as it provides the ability
2 to split the source code into smaller ‘lumps’ and put it back together at
1 compile-time. The include facility also aids program clarity, as commonly
Ok. Program stopped again. used subprograms, once tested and debugged, may be kept as a ‘li-

brary’ of files from which the necessary files can be included in any oth-

er program.

The above program is actually a more complicated version of the follow- The syntax for the | compiler directive is:
ing program:

{$I filename}
program Catch222;

Var where filename is any legal file name. Leading spaces are ignored and
X: Integer; lower case letters are translated to upper case. if no file type is
begin specified, the default type .PAS is assumed. This directive must be
Write('Enter any integer: '); specified on a line by itself.
Readln(X);
while X <> 1 do Examples:
begin {$Ifirst.pas}
if Xmod 2 = 0 then X := X div 2 else X := X*3+1; {$I COMPUTE.MOD}
Writeln(X); {$iStdProc }
end;
Write('0k. Program stopped again.'); Notice that a space must be left between the file name and the closing
end. brace if the file does not have a three-letter extension; otherwise the

brace will be taken as part of the name.
It may interest you to know that it cannot be proved if this small and
very simple program actually will stop for any integer! To demonstrate the use of the include facility, let us assume that in your
‘library’ of commonly used procedures and functions you have a file
called STUPCASE.FUN. It contains the function StUpCase which is
called with a character or a string as parameter and returns the value of

this parameter with any lower case letters set to upper case.
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Chapter 18
- OVERLAY SYSTEM

File STUPCASE.FUN:

function StUpCase(St: AnyString): AnyString;
Var I: Integer;
begin
for I := 1 to Length(St) do
St[I] := UpCase(St[I]);
StUpCase := St
end;

The overlay system lets you create programs much larger than can be
accommodated by the computer's memory. The technique is to collect a
number of subprograms (procedures and functions) in one or more files
separate from the main program file, which will then be loaded automati-
cally one at a time into the same area in memory.

In any future program you write which requires this function to convert

strings to upper case letters, you need only include the file at compile-
time instead of duplicating it into the source code:

The following drawing shows a program using one overlay file with five
overlay subprograms collected into one overlay group, thus sharing the
same memory space in the main program:
program Include Demo;
type
InData= string(80];
AnyString= string[255];
Var
Answer: InData;
{$I STUPCASE.FUN}
begin
ReadLn(Answer);
Writeln(StUpCase(Answer));
end.

Main program Overlay file

Main program code Overlay procedure 1

Overlay area Overlay procedure 2

This method not only is easier and saves space; it also makes program
updating -quicker and safer, as any change to a ‘library’ routine will au-

Overlay procedure 3
tomatically affect all programs including this routine. yP

Notice that TURBO Pascal allows free ordering, and even muiltiple .oc-
currences, of the individual sections of the declaration part. You may
thus e.g. have a number of files containing various commonly used type
definitions in your ‘library’ and include the ones required by different pro-
grams.

Overlay procedure 4
Main program code .

Overlay procedure 5

All compiler directives except B and C are local to the file in which they
appear, i.e. if a compiler directive is set to a different value in an included
file, it is reset to its original value upon return to the including file. B and
C directives are always global. Compiler directives are described in
Appendix C.

Figure 18-1 Principle of Overlay System

Include files cannot be nested, i.e. one include file cannot include yet
another file and then continue processing.
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When an overlay procedure is called, it is automatically loaded into the
overlay area reserved in the main program. This ‘gap’ is large enough to
accommodate the largest of the overlays in the group. The space re-
quired by the main program is thus reduced by roughly the sum of all
subprograms in the group less the largest of them.

In the example above, overlay procedure 2 is the largest of the five pro-
cedures and thus determines the size of the overlay area in the main
code. When it is loaded into memory, it occupies the entire overlay area:

Main program Overlay file

Main program code

Overlay procedure 1

Overlay procedure 3

Overlay procedure 4
Main program code

Overlay procedure 5

Figure 18-2: Largest Overlay Subprogram Loaded
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The smaller subprograms are loaded into the same area of memory,
each starting at the first address of the overlay area. Obviously they oc-
cupy only part of the overiay area; the remainder is unused:

Main program Overlay file

Overlay procedure 1

Main program code

Overlay procedure 2

Overlay procedure 4

Main program code
Overlay procedure 5

Figure 18-3: Smaller Overlay Subprogram Loaded

As procedures 1, 3, 4, and 5 execute in the same space as used by pro-
cedure 2, it is clear that they require no additional space in the main pro-
gram. It is also clear that none of these procedures must ever call each
other, as they are never present in memory simuitaneously.

There could be many more overlay procedures in this group of overlays;
in fact the total size of the overlay procedures could substantially
exceed the size of the main program. And they would still require only
the space occupied by the largest of them.

The tradeoff for this extra room for program code is the addition of disk
access time each time a procedure is read in from the disk. With good
planning, as discussed on page 155, this time is negligible.
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Overlay subprograms are created automatically, simply by adding the
reserved word overlay to the declaration of any procedure or function:

overlay procedure Initialize;:
and
overlay function TimeOfDay: Time;

When the compiler meets such a declaration, code is no longer output
to the main program file, but to a separate overlay file. The name of this
file will be the same as that of the main program, and the type will be a
number designating the overlay group, ranging form 000 through 099.

Consecutive overlay subprograms will be grouped together. l.e. as long
as overlay subprograms are not separated by any other declaration,
they belong to the same group and are placed in the same overlay file.

Example 1:

overlay procedure One;
begin

end;

overlay procedure Two;

begin

end;

overlay procedure Three;

begin

end;

These three overlay procedures will be grouped together and placed in

the same overlay file. If they are the first group of overlay subprograms
in a program, the overlay file will be no. 000.

The three overlay procedures in the following example will be placed in
consecutive overlay files, .000 and .001, because of the declaration of a
non-overlay procedure Count separating overlay procedures Two and
Three.
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The separating declaration may be any declaratioq, for example a dum-
my type declaration, if you want to force a separation of overlay areas.

Example 2:

overlay procedure One;
begin

end;

overlay procedure Two;
begin

end;

procedure Count;
begin

en<.i

overlay procedure Three;
begin

end;

A separate overlay area is reserved in the main program code for each
overlay group, and the following files will be created:

Main program Overlay files

file .000
Main program code

overlay procedure One
lay area 0 <
Overlay overlay procedure Two

procedure Count file .001

overlay procedure Three

Overlay area l

Main program code

Figure 18-4: Multiple Overlay Files
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