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Introduction

The Atari ST computers are ideal for professional applications with their fast
16/32-bit processors and their large memory capacities. But equally as
important as internal memory are the methods of external data storage. The
floppy disks and hard disks used for storage are very interesting, complex
storage media which can do much more than you would guess from reading
the manuals.

If you want to make optimal use of your ST, it's important to know the
capabilities of the individual ST components. That is the purpose of this
book. It first gives you an overview of mass storage methods and describes
the procedures for writing application programs. Later chapters detail the
secrets of the Atari floppy disk drives, hard disk drives and even RAM
disks.

All of this software and hardware knowledge lets you make the best use of
these storage media. You can increase the capacity of the disks, develop a
method of copy protection for your programs, and create a RAM disk to
meet your own needs. With the help of the example and utility programs
listed in this book, you'll be able to access your floppy or hard disk much
faster and much more efficiently.

In addition, this book and its optional program diskette contain some very
useful programs. They include a program that prints out a complete
directory, including the contents of all folders, and one that allows you to
analyze diskettes or the hard disk. A special feature of this book is a
complete disk monitor—a program that gives you direct access to disks,
thereby allowing you to apply all of your new knowledge. You can use this
disk monitor to recover deleted files, to read "foreign" disk formats and
much more.

You will find information in this book that doesn't appear in any ST manual
or user's guide. These commands or relationships were discovered after
much work with the ST disk systems. You'll soon find out that the ST disk
drives can do more than you might have thought.

We hope that this book helps you answer any questions you may have
about mass storage on the ST, and that you find this information useful.

Uwe Braun, Stefan Dittrich, Axel Schramm October, 1986
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while not eof (datl) do

begin
tl := datl”®;
get (datl);
writeln (tl);
end; (* while loop *)
writeln;
writeln (' Press the Return key ');

readln (t2);

end. (* program *)

After opening the file with reset (datl, 'a:seqgfile.dat'), the
first file element will be assigned to the buffer variable dat1~, so that the
buffer variable can process a variable immediately after opening the file.
This variable must naturally be the same type as the buffer variable defined
along with the declaration of the file variable, or errors can occur.
Moreover, no attempt may be made to read data beyond the end of the file.
The function eof (datl) checks to see if the end of the file has been
reached. The read loop will be exited in this case.

As in BASIC, there is no way to append data to an existing sequential file in
Pascal. If you want to expand an existing file, you will have to read in the
entire file, add the new file elements and write it all out to a new file.

Creation of and access to files of other data types (file of integer,
file of real)is done in the same way as the examples given here.

2.3.2 Random-access files in Pascal

Creating random-access files and opening them for reading uses the same
commands that are used for sequential files (rewrite, reset). Even the
access to individual pieces of data is similar. There is only one additional
parameter for get and put: the number of the record which is to be read or
written. The numbering of records starts with 0, whereby all records
between 0 and the largest number must first be created. For example, if the
last record has the number 8, then record number 10 cannot be created until
record number 9 has been written. The short example program below
demonstrates the flexibility of this file type. The program creates a small
address file to which the same address is written 10 times.
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To read an existing file, it must be opened with reset (internal
filename, 'external name'). This command opens an existing
file for reading and transfers the first record into the buffer variable. If an
attempt is made to open a nonexistent file, eof () will be TRUE.

The function eof (internal filename) returns a value of type
boolean (TRUE or FALSE). TRUE is returned if the file pointer points to
the end of the file. eol (file wvariable) is also a function of type
boolean, but it can only be used on files of type packed array of
char or text and returns TRUE when the end of the line is reached.

Access to the data in the file is made via put (internal filename)
for write access and get (internal filename) for read access.

put (dat) writes the value of the buffer variable dat” in the file. The
buffer variable represents a pointer to the file, which is set to zero by
rewrite or reset and is incremented by one with get or put upon
each access. This sets the pointer to the next element in the file. After
opening the file for reading with reset (dat, 'name '), the first file
element is transferred to the buffer variable dat~. A subsequent
get (dat) increments the file pointer by one and transfers the value to
which the pointer points to the buffer variable dat~. The function
eof (file variable) is used to recognize the end of the file. This
function returns a value of type boolean. In the example, we must test for
the end of the file before the access with get, because get increments the
file pointer and tries to read the next file element into the buffer variable.
With files of type text it is also possible to recognize the end of the line
with the function eol (file variable), which returns a value of type
boolean.

All available data types in Pascal, including records, can serve as possible
file elements. /fter a file has been opened with rewrite, the buffer
variable can be assigned a value, which can then be written to the file with
put. For pure text files, those of type packed file of char (text),
the command sequence necessary for writing a file element, assigning a
value to the buffer variable through dat”~ := value; and writing this
value to the file with put (dat) ; can be abbreviated to the command
write (dat, wvalue) ;. Similar to this, the command read (dat,
value) reads from a text file and replaces the commands value :=
dat” and get (dat).
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2.3 File handling in Pascal

This description of file functions in Pascal is based on the ST PASCAL
Plus® compiler by CCD. This compiler is a very good implementation of
Pascal on the Atari ST—it goes far beyond the Pascal standard. ST
PASCAL Plus supports both sequential and random-access files.

The data type £ile of or the predefined type text (which can be used
only for sequential files and which corresponds to the type packed
array of char) can be used. For example:

var dat: file of integer

This instruction declares a file which will hold integer numbers and the
corresponding pointer as the variable dat, which points to the element
currently being accessed in the file.

2.3.1 The sequential file in Pascal

After declaring a file variable of type file of, a new file will be created
by the function rewrite (internal filename, ‘'external
name '), which is similar to the BASIC command OPEN "O". This
command will create a file with the given filename and assign it an external
name. The filename must be declared as a variable of type file of inthe
declaration section. The file can be accessed via the filename or the buffer
variable defined by rewrite (same name with an appended *).

internal filename represents the file within the Pascal program and
the external name in single quotes represents the same file on the mass
storage medium (disk file). For example, if you declare the file dat with:

var dat: file of integer;

and open it with rewrite (dat, 'a:sfile.dat') for sequential
writing, the buffer variable dat ~ will be defined at the same time which can
accept an integer, and which points to the first element in the file. In
addition, the file sfile.dat will be created on the disk in drive A and
opened for writing. All subsequent input and output refers to this disk file.
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Many high-level languages incorporate the CREATE function into their
OPEN commands, so that if a file is opened and it does not already exist, it
will be created.

To write to a file, a programmer uses the GEMDOS function WRITE ($40),
passing it the filename or handle returned by CREATE or OPEN, the
number of characters to be written, and the characters themselves. Once all
of the data has been written to the file, it must be closed before that data can
be accessed. The CLOSE function ($3E) accomplishes this. If the CLOSE
function is not called, data will probably be lost, or the file's distribution on
the disk will not be properly marked on the diskette.

After the file has been created with CREATE, filled with WRITE, and then
closed again with CLOSE, it can be opened again for reading with the
OPEN function ($3D). Like CREATE, OPEN is given the filename as well
as a mode word between 0 and 2.

A 0 passed as the mode word opens the file for reading only. This means
that data may only be read from the file. Any attempts to write to the file will
result in error messages. A mode of 1 opens the file for writing only, and a
2 allows both reading and writing. The function READ ($3F) is used to
read data from a file. Like WRITE, this function is given the handle and the
number of characters to be read.

File access with READ and WRITE is completely sequential. This means
that when you open the file with CREATE, the operating system creates a
pointer to the file, which is always set to zero each time the file is opened.
This pointer always points to the current position in the file.

For example, if you write 14 characters in this file, the operating system
moves this internal pointer 14 positions farther. When the next write access
occurs, the new characters will be appended to the 14 existing characters.
You must therefore either specify a given number of characters per field, or
else a given character must be inserted between fields, so that the end of a
field can be recognized when the file is read.

For our address file, which represents a pure text file, we really don't need
all of the 256 characters which can be represented by 8 bits. All we need are
the uppercase and lowercase letters, numbers and some punctuation. The
American Standard Code for Information Interchange (ASCII), the code the
ST uses to represent characters, has several control characters which mark
the end of the file or the end of a field, for example.
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(* Random-access file writing in Pascal. U.B. 9.86 *)
program ranfile ;

type addr =
record
fname : string([10];
lname : string[l2];
street : string(20];
clity s stxring[15];:
state : string(2];
zip s string/t51;

end; (* record ¥*)

var datl % fille .of addr;
tl,£2 2 .addr;
4 :  integer;
begin
rewrite(datl, 'a:randoml.dat’');
tl.fname := 'Harry';
tl.lname := 'Hirsch';
tl.street := '2222 Oak Dr.';
tlvclty = 'Portland';
tl.state = 'OR';
tl.zip = 194750';

for i:= 0 to 9 do
begin
datl® s=7%13
put. (datl;1):
end; (* for loop ¥*)

end. (* program *)

In CCD Pascal, the command dat1” := t1; passes the entire address
record (with first name, last name, etc.) to the buffer variable, which is then
written to the file as record number 1 with put (dat1,1i).

As you can see, the number of characters in a string is stored before the first

character of the string, simple integers are stored as 2-byte hexadecimal
numbers. Pascal uses the number $F5 as the end-of-file character.
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2.4 File access in C

The C language can be considered the native language of the Atari ST.
Large parts of the TOS are written in this language. Therefore it's not
surprising to find the GEMDOS functions described in the introduction to
this chapter in the language description of C, although in a modified form.

From the user's point of view, C is an incomplete language. That's because
many functions, including the functions for file management, are omitted
from the C language, and the user has to design them himself. However, all
C compilers come with the standard I/O library—the #include file
stdio.h as described by C authors Brian W. Kernighan and Dennis M.
Ritchie. To use the file functions, this file must be integrated into the C
program at its beginning with the command #include "stdio.h".

One of the problems for someone learning C on the Atari ST, other than the
chaotic appearance of the operators and abbreviations (&, !=, ~, ||,

etc.) , is the initial version of the Digital Research C compiler for the ST. An
inexperienced C programmer can never be sure whether a given problem or
error lies was caused by his program or by the Digital Research compiler
itself. For this reason, all of the C programs presented here have been
compiled with the Lattice C® compiler from Metacomco. It shouldn't be
difficult to adapt the program to other C compilers, because only the
standard functions from the stdio.h library are used.

Communication with files in C is accomplished by a data structure of type
FILE, which is defined in the stdio.h library along with the functions
for accessing this data structure. Here is an overview of the individual
access functions with the data types of their parameters:

pointer = fopen(name, mode)
FILE *fopen()
FILE *pointer

char *name
char *mode
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