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When a TURBO program is executed, three segments are allocated for
the program: A code segment, a data segment, and a stack segment.

Code segment (CS is the code segment register):

CS:0000 - CS:00FF MS-DOS base page.
CS:0100 - CS:EOQOFR Run-time library code.
CS:EQOFR - CS:EOFP Program code.

CS:EQFP - CS:EQFC Unused.

Data segment (DS is the data segment register):

DS:0000 - DS:EOFW Run-time library workspace.
DS:EOFW - DS:EOFM Main program block variables.
DS:EOFM - DS:EOFD Unused.

The unused areas between (CS:EOFP-CS:EOFC and DS:EOFM-
DS:EOFD) are allocated only if a minimum cOde segment size larger
than the required size is specified at compilation. The sizes of the code
and data segments never exceed 64K bytes each.

The stack segment is slightly more complicated, as it may be larger than
64K bytes. On entry to the program the stack segment register (SS) and
the stack pointer (SP) is loaded so that SS:SP points at the very last
byte available in the entire segment. During execution of the program
SS is never changed but SP may move downwards until it reaches the
bottom of the segment, or O (corresponding to 64K bytes of stack) if the
stack segment is larger than 64K bytes.

The heap grows from low memory in the stack segment towards the ac-
tual stack residing in high memory. Each time a variable is allocated on
the heap, the heap pointer (which is a double word variable maintained
by the TURBO run-time system) is moved upwards, and then normal-
ized, so that the offset address is always between $0000 and $000F.
Therefore, the maximum size of a single variable that can be allocated
on the heap is 65521 bytes (corresponding to $10000 less $000F). The
total size of all variables allocated on the heap is however only limited by
the amount of memory available. The heap pointer is available to the
programmer through the HeapPtr standard identifier. HeapPtr is a type-
less pointer which is compatible with all pointer types. Assignments to
HeapPtr should be exercised only with extreme care.
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Chapter 21
CP/M-86

Thi_s chapter describes features of TURBO Pascal specific to the CP/M-
86 implementation. It presents two kinds of information:

1)  Things you should know to make efficient use of TURBO Pascal. Pages
227 through 24Q.

2)  The rest of the chapter describes things which are of interest only to ex-

perienced programmers, such as machine language routines, technical
aspects of the compiler, etc.

Compiler Options

The O command selects the following menu from which you may view
and change some default values of the compiler. It also provides a help-

;!.Ill function to find runtime errors in programs compiled into object code
iles.

compile -> Memory
Cmd-file
cHn-file

command line Parameter:

Find run-time error Quit

Figure 21-1: Options Menu

Memory / Cmd file / cHn-file

The three commands M, C, and H select the compiler mode, i.e. where
to put the code which results from the compilation. Memory is the de-
fault mode. When active, code is produced in memory and resides there
ready to be activated by a Run command.
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Cmad-file is selected by pressing C. The arrow moves to point to this line.
The compiler writes code to a file with the same name as the Work file
(or Main file, if specified) and the file type .CMD. This file contains the
program code and Pascal runtime library, and may be activated by typ-
ing its name at the console.

cHain-file is selected by pressing H. The arrow moves to point to this
line. The compiler writes code to a file with the same name as the Work
file (or Main file, if specified) and the file type .CHN. This file contains the
program code but no Pascal library and must be activated from another
TURBO Pascal program with the Chain procedure (see page 231).

When the Cmd or cHn mode is selected, four additional lines will appear
on the screen:

minimum cOde segment size: XXXX paragraphs (max.YYYY)
minimum Data segment size: XXXX paragraphs (max.YYYY)
mInimum free dynamic memory: XXXX paragraphs
mAximum free dynamic memory: XXXX paragraphs

Figure 21-2: Memory Usage Menu

The use of these commands are described in the following sections.

Minimum Code Segment Size

228

The O-command is used to set the minimum size of the code segment
for a .CMD using Chain or Execute. As discussed on page 231, Chain
and Execute do not change the base addresses of the code, data, and
stack segments, and a ‘root’ program using Chain or Execute must
therefore allocate segments of sufficient size to accommodate the larg-
est segments in any Chained or Executed program.

Consequently, when compiling a ‘root’ program, you must set the value
of the Minimum Code Segment Size to at least the same value as the
largest code segment size of the programs to be chained/executed from
that root. The required values are obtained from the status printout ter-
minating any compilation. The values are in hexadecimal and specify
number of paragraphs, a paragraph being 16 bytes.

TURBO Pascal Reference Manual

wavwfastio.com

Compiler Options

inimum Data Segment Size

The D-command is used to set the minimum size of the data segment for a
.CMD using Chain or Execute. As discussed above, a ‘root’ program us-
ing these commands must allocate segments of sufficient size to accom-
modate the largest data of any Chained or Executed program.

Consequently, when compiling a ‘root’ program, you must set the value of
the Minimum Data Segment Size to at least the same value as the largest
data segment size of the programs to be chained/executed from that root.
The required values are obtained from the status printout terminating any
compilation. The values are in hexadecimal and specify number of para-
graphs, a paragraph being 16 bytes.

Minimum Free Dynamic Memory

This value specifies the minimum memory size required for stack and
heap. The value is in hexadecimal and specifies a number of paragraphs, a
paragraph being 16 bytes.

Maximum Free Dynamic Memory

This value specifies the maximum memory size allocated for stack and
heap. It must be used in programs which operate in a multi-user environ-
ment like Concurrent CP/M-86 to assure that the program does not allo-
cate the entire free memory. The value is in hexadecimal and specifies a
number of paragraphs, a paragraph being 16 bytes.

Command Line Parameters

The P-command lets you enter one or more parameters which are passed
to your program when running it in Memory mode, just as if they had been
entered on the DOS command line. These parameters may be accessed
through the ParamCount and ParamStr functions.

Find Runtime Error

When you run a program compiled in memory, and a runtime error occurs,
the editor is invoked, and the error is automatically pointed out. This, of
course, is not possible if the program is in a .CMD file or an .CHN file. Run
time errors then print out the error code and the value of the program
counter at the time of the error:
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Run-time error 01, PC=1B56
Program aborted

Figure 21-3: Run-time Error Message

To find the place in the source text where the error occurred, enter the
F command. When prompted for the address, enter the address given
by the error message: ,

Enter PC: 1B56

Figure 21-4: Find Run-time Error

The place in the source text is now found and pqinted out exactly as if
the error had occurred while running the program in memory.

Notice that locating errors in programs using overlays can be a bit more
tricky, as explained on page 156.

Standard Identifiers

The following standard identifiers are unique to the 16-bit implementa-
tions:

Bdos Intr Ofs Seg
CSeg MemW PortW SSeg
DSeg
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Chain and Execute

TURBO Pascal provides two procedures Chain and Execute which allow
TURBO programs to activate other TURBO programs. The syntax of the
procedure calls are:

Chain(FilVar)
Execute(FilVar)

where FilVar is a file variable of any type, previously assigned to a disk
file with the standard procedure Assign. If the file exists, it is loaded into
memory and executed.

The Chain procedure is used only to activate special TURBO Pascal
.CHN files, i.e. files compiled with the cHn-file option selected on the
Options menu (see page 190). Such a file contains only program code;
no Pascal library, it uses the Pascal library already present in memory.

The Execute procedure is used to activate any TURBO Pascal .CMD
file.

if the disk file does not exist, an I/O error occurs. This error is treated as
described on page 116. When the | compiler directive is passive ({$I-)),
program execution continues with the statement following the failed
Chain or Execute statement, and the /Oresult function must be called
prior to further 1/O.

Data can be transferred from the current program to the chained pro-
gram either by shared global variables or by absolute address variables.

To ensure overlapping, shared global variables should be declared as
the very first variables in both programs, and they must be listed in the
same order in both declarations. Furthermore, both programs must be
compiled to the same size of code and data segments (see pages 228
and 229). When these conditions are satisfied, the variables will be
placed at the same address in memory by both programs, and as
TURBO Pascal does not automatically initialize its variables, they may
be shared.
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Example:
Program MAIN.CMD:

program Main;

var
Txt: string(80];
CntPrg: file;

begin
Write('Enter any text: '); Readln(Txt);

Assign(CntPrg, 'ChrCount.chn');
Chain(CntPrg);
end.

Program CHRCOUNT.CHN:

program ChrCount;
var
Txt: string(801];
NoOfChar,
NoOfUpc,
I: Integer;

begin
NoOfUpc := O;
NoOfChar := Length(Txt);
for I := 1 to length(Txt) do
if Txt[I] in ['A'..'Z'] then NoOfUpc := Succ(NoOfUpc);

Write('No of characters in entry: ',NoOfChar);
Writeln('. No of upper case characters: ', NoOfUpc,'.');
end.

If you want a TURBO program to determine whether it was invoked by
eXecute or directly from the CP/M command line, you should use an ab-
solute variable at address Dseg:$80. This is the command line length
byte, and when a program is called from CP/M, it contains a value
between 0 and 127. When eXecuting a program, therefore, the calling
program should set this variable to something higher than 127. When
you then check the variable in the called program, a value between 0
and 127 indicates that the program was called from CP/M, a higher
value that it was called from another TURBO program.
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Chaining and eXecuting TURBO programs does not alter the memory al-
location state. The base addresses and sizes of the code, data and
stack segments are not changed; Chain and Execute only replace the
program code in the code segment. ‘Alien’ programs, therefore, cannot
be initiated from a TURBO program.

It is important that the first program which executes a Chain statement
allocates enough memory for the code, data, and stack segments to ac-
commodate largest .CHN program. This is done by using the Options
menu to change the minimum code, data and free memory sizes (see
page 190).

Note that neither Chain nor Execute can be used in direct mode, that is,
from a program run with the compiler options switch in position Memory
(page 190).

Overlays

During executjon, the system normally expects to find its overlay files on
the logged drive. The OvrDrive procedure may be used to change this
default value.

OvrDrive Procedure

Syntax: OvrDrive(Drive);

where Drive is an integer expression specifying a drive (0= logged

drive, 1 =A:, 2=B;, etc.). On subsequent calls to overlay files, the files

will be expected on the specified drive. Once an overlay file has been

gpened on one drive, future calls to the same file will look on the same
rive.

Example:
program OvrTest;

overlay procedure ProcA;
begin

Writeln('Overlay A');
end;
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