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INTRODUCTION

For the average PET user the prospect of writing a set of
programs to perform, say, a business application is daunting.
Many don't even try, preferring to employ someone to do the
job or buy an off-the-shelf package. What is daunting is not
simply writing a program, every PET user will probably have
written dozens of simple little programs for his own use. It
is the size of a set of application programs, the thought of
writing several thousand lines of Basic code. Allied to this
is the question of how and where to start, and what exactly
one wants the program to do. These problems are purely a
mental block, since any person of average intelligence can
write and design such a program. Given a logical framework on
which to build, plus a few aids in the form of standard
subroutines, the process of writing an applications program
hecomes considerably easier.

Defining the Program Structure.

The process of writing and running a program is one of
defining a problem or process from the very general level of
thought used bv the human mind to the very precise sequence
of instructions used by the machine. The lowest, and
therefore the most precise level, is the binary code used by
the microprocessor; this is the level used in machine code
programs. At a higher level are the commands of a Basic
interpreter. These allow instructions to be given to the
processor in easily understood English language statements.
The execution of one instruction statement in Basic may
require several hundred steps of machine code program. The
next level a2bove the Basic interpreter is the subroutine.
This is a block of code written in Basic to perform a
specific function. Subroutines give the programmer higher
level functions than those available in BRasic. Thus, a
subroutine to sort an array into alphanumeric order gives the
programmer a new command, summarised as: SORT ARRAY X. Just
as the Basic command represented several hundred machine code
commands, so a subroutine mav consist of a hundred Basic
commands. The first level of command generalisation above the
subroutine is the program, consisting of a collection of



subroutines. Above the program is the highest level, the
suite of programs, this is a collection of several programs
which are united by a common data base and collectively
perform an application, eg:stock control.

The existence of a hierarchy of conceptual
generalisations is very useful since it allows the process of
program writing to be split into a series of easily defined
stages. This firstly gives the programmer a logical sequence
of operations and secondly allows much of the work associated
with the lowest levels to be automated. This is done by using
a high level language like Basic which removes the necessity
of writing in the lowest or machine code level. Likewise the
amount of Basic code required to be written can be
considerably reduced by using standard subroutines. Entire
programs within a program suite may even be standard and
therefore usable in many different program suites.

The first stage in writing a large applications program
is to define the exact function of the program suite. It is
also important at this stage to determine what hardware will
be used by the program, together with the limitations and
capabilities of that hardware. It is necessary to know what
hardware is being used since this determines the size of the
program, and the nature and organisation of data files used
by the program. Thus the approach taken in writing a program
for a 32K PET with 3040 disk and 3022 printer will be totally
different to that taken for the same application on an 8K PET
with cassette deck. With these limitations in mind, the first
stage is to write a short description of the application,
with a definition of the input, output, and data files.

Consider a hypothetical user with a 32K PET, dual 2040
floppy disks and 3022 printer wishing to use this system to
implement a library reference data base. The first stage in
system design is for the user to decide exactly what the
program must do. In this case the program is required to
reference a book or books from a small library of 500 titles
by either subject matter or author. The user wants to type in
a subject in which he is interested and the computer to
produce a list of book titles in his library containing
information on that subject. Similarly the user wants to
produce a list of books written by a particular author. The
problem is a fairly straight forward one of data access and
retrieval from a data base stored on disk. The program can be
divided into four parts:

I)Data entry: used to enter details of new titles added to
the library.

2)Data update: needed to correct mistakes in the data base or
to delete entries whose titles have been removed from the
library.

3)Data access: the part of the program which performs the
user's requirement of accessing data from the data base in
response to a particular input.



4)Data file maintenance: to allow the user to make security
backup copies of the data file. It will also perform
functions such as sorting the data file into alphabetical
order.

You will notice that of the four parts of this program three
parts are concerned with the upkeep of the data file. This is
typical of all programs using disk data bases. Each of these
four program parts are totally independent of the other parts
and interact with each other only via the data base. Since
each part is independent it can be written as a separate
program, which makes life much simpler for the programmer -
only one part of the program need be written at a time. Each
part can be stored on disk as a separate program and loaded
by the user when required. A collection of programs like this
constitutes the program suite.

File Structure.

The factor unifying all the programs in a suite is that
they all use the same data base. Before any programs are
written, the nature and format of the data must be defined.
This is probably the most critical and trickiest part in the
design of a program: bad file structures are the cause of a
lot of poor programs. Unfortunately there is no easy rule of
thumb which can be used to select the best kind of data files
to be used in a program. The only rule worth remembering is
that if the data file is very large, by which 1 mean a file
which contains more data than can be stored in the machine's
internal memory, then that file should in the majority of
cases be a random access file. Short files which can be
loaded into arrays and stored in core are best stored on disk
as sequential files. The reason for this rule is that it
makes data access times considerably faster and also makes
file maintainance much easier.

There are three principal ways in which data can be
stored: sequential disk (or tape)files, direct access disk
files, and data stored within a program as data statements.
Each of these methods has its advantages and disadvantages
and the selection of method used depends on finding which is
best <suited to the application. Sequential files are the
simplest to use since the operating system automatically
organises the information. In a sequential file, data items
are recorded one after the other to create a chain of data,
with the first item recorded at the head and the last item at
the tail of the chain, in "sequential" order. The virtue of
sequential files is that data items can be of variable
length, therebv eliminating wasted disk or tape storage
space. The disadvantage of sequential files is that each time
a record is read the entire file in front of that record must
be read, since there is no way in which the program can
determine the starting location cf a particular record. Also,



the only way in which an item can be inserted or amended in a
sequential file is by writing an updated version of the
entire file.

Direct access files differ from sequential files in
that one can specify the track, the sector on that track, and
the character within that sector on which a record is to be
recorded. Provided a record of the location of each record is
kept, then direct access files allow one to go straight to a
record without reading all preceding records on the file.
Direct access files thus allow information to be accessed in
a8 non-sequential or random order (for this reason direct
access files are usualy known as random access files). It is
unnecessary to rewrite the entire file to amend a record on a
direct access file. However, records on a random access file
must have a fixed length, otherwise the task of keeping track
of the location of each record becomes excessively complex.
The use of fixed length records means that direct access
files use more space than sequential access files to store
the same data. The primary advantage of random access files
is speed of access. The disadvantage of direct access on the
PET depends on which version of Basic and disk operating
system is installed in your machine. Machines using Basic
3.00 and DOS 1.00 require fairlvy complex programming to
create and use direct access files. This has been cured on
later machines using Basic 4.00 and DOS 2.00. These machines
have simple to use relative record file commands. Relative
record means that data is accessed by record number, ie.
record 50 is the 50th record on the file. Direct acress is
the principal choice for all data base files where large
quantities of data are to be stored and accessed by a
program.

It is desirable in some cases to store data directly
within a program as data statements. This has the advantage
of rapid access and ijs particularly useful in tape based PET
systems. Data can be added or amended using an automatic data
statement generator subroutine. Data statements can be
accessed either by a sequential search or by a relative
record method. The obvious disadvantage of storing data
within a program as data statements is that since all data ijs
stored in core the maximum size of the data file is limited
to the size of available memory. Another disadvantage which
is shared by sequential files stored in arrays is that data
entered or updated can be lost it the machine is switched off
prior to saving the new program or data on tape or disk.

In the example program, careful examination of the
problem reveals that three major data files are required. The
largest is the primary data base file which contains book
titles and details of the contents: this file is to be
organised as a random access f{file. The other two files are
both sequential: an author file and a subject file. It is one
of these two shorter files which is searched during data
access. Each record contains, say, the author's name followed



by a series of pointers to records in the random access main
data base file. These pointers are simply record numbers: in
4 random access file system this is all the information
required to access a particular block of data from a file.
The advantage of using a short file consisting of a key and
one or more pointers into a larger file is primarily one of
speed, but also it is much easier to sort a short key file
than a long random access file. Another advantage in using
short key files is that one can have multiple key files, just
as here we have an author file and a subject file.

Having decided the types of file to be used in the
program suite, the example is very typical of many
applications programs, we must decide on what data format is
to be used in those files. Very careful thought should be
given to data formatting if optimum usage is to be made of
the storage capacity of the machine. First let's look at
random access files. A random access file consists of a set
of records: there may be one hundred records, a thousand or
even ten thousand, the number depending on the application.
In the example the maximum number of titles is 500 therefore
we do not require more than 500 records in the random file.
Each record is of the same length, common record lengths are
128 or 256 bytes or some other power of 2, since using a
record 256 bytes long makes for greater reliability because
this is the natural organisation of the computer system.
Since the PET disk is divided into 256 byte blocks it is
easiest if we use one block per random access record, giving
a bpractical maximum of 640 records on a disk. The first step
is to jot down a list of all the different data you wish
stored in each record and against each item to note the
maximum number of bytes required to store it, together with a
note of whether the data is numeric or alpha. A running total
of the number of bytes used should be kept since it is very
important that the total should not exceed the maximum which
we have set for the record, in this case 256 bytes. Also
great care should be taken that each data item, or field as
it is known, within a record has sufficient space. The space
mist accommodate the maximum possible size data <ontry
necessarv, to ensure transfer of all required information in
that field. In our example the list would probably look
something like this:

AUTHOR 30 Alpha
TITLE 60 Alpha
NATE 6 Numeric
CONTENTSI - 80 Alpha
CONTENTS2 20 Alpha

There are four alpha fields in the record and one numeric.
Re~ords should be stored so that all the fields are of the
came variable tvpe. In the example the date should be
converted to an alpha string before it is entered into the




record.The date field always occupies 6 bytes but the four
alpha fields are of wvariable length; the number of bytes
quoted in Table 1 are the maximum for each entry. Any entry
shorter than the maximum is padded out with spaces on the end
of the string to bring it up to the maximum length. For
instance Shakespeare,W will be stored as
SHAKESPEARE ,Wacomaommme (the dashes represent spaces).
Using this method we know that the title field always starts
at the 3lst byte of a record and ends on the 90th byte,
making it easier to use the string manipulation commands in
Basic to retrieve each item of data from a record.

0 20 70 76 255
Author Title Date Contents

Since it is envisaged that our example random access file
will have a maximum of 500 records each of 256 bytes, the
total data base will have a maximum size of 125K bytes. This
will fit nicely on one disk, a fact which should always be
aimed for when designing a program since it is good practice
to use one disk drive for data and the other for program
storage. By the same token it is not desirable to change
disks during program execution since this invariably leads to
unreliability and a greatly increased chance of losing a data
file.

While random access records must always have a fixed
length, records in sequential files can have either fixed or
variable lengths. The choice depends on the application. In
many cases the data will always be the same length, making a
fixed length and format sequential file the logical choice.
Or as with the random access file in our example each
sequential file record may contain multiple fields,so fixed
format,fixed length records are the answer.” They are much
easier to dissect than variable length records. But there are
applications, and our example is one of them, where fixed
length sequential records are impractical. Each of the two
sequential files contains a variable number of records. Each
record consists of a key (the author's name or his subject)
and a variable number of numeric pointers to records in the
random access file. To use fixed length records in this
application would require the allocation of sufficient space
in each record to accommodate the maximum length key word
together with the maximum number of pointers. Since the file
is to be stored in core memory as an array, the large amount
of space (and therefore memorv) wasted by using fixed length
records makes this totally impractical. When records do not
have fixed lengths, demarcation markers must be used between
fields. The marker most commonly used is an asterisk. To
dissect this type of record, search from left to right for
the first occurrence of the marker character. The record to
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the right of the marker is removed and the next marker
searched for. This method is clumsier than that used for
fixed length fixed format records, but is just as effective.
In our example a record in the author file may be stored as:

SMITH.JI*14x56%79% 1 25%256%428*0

The first field is a key - the author's name - SMITH.J. The
next and subsequent fields are the pointers to the random
access file showing that titles written by this author are
stored in records 14,56,79,125,256,and 428. The =zero is used
as an end of record marker. Using this method the author's
name can be as long as necessary and can be followed by as
many references as are required (subject only to the maximum
length of a record which is limited by the 80 character
buffer).

Whatever file type is used, pointers must be used to
locate the last entry on the file. This is vital if one is to
be able to add further data to the file without risk of
erasing existing data. In a random access file record zero
could be allocated for this purpose, providing that the
programmer remembers that this record must only be used to
contain the number of the next free record. Alternatively
this information could be stored, together with other
information essential for the correct operation of the
system, in a special parameter file. Parameter files are very
useful in any program suite, since they not only allow
variables to be passed between programs or stored between
runs, but, they also allow a package to be amended to suit a
particular wuser's requirements. In a sequential access file
the easiest method is to use a special end record as the last
record on the file. This way one simply continues to read
records from the file until the end record is encountered.
The wusual form of end record is one filled with a string of
Z's thus:

ZZZZZZ2227772722222722272227277

It is then a simple matter to check if, sav, the first three
bytes of a record are "ZZZ", since the odds against this
combination occurring naturally in text are large it is a
reliable indication of the end of the file. The actual number
of records in a sequential file can be obtained, as the f{ile
is read, by counting the records. Since the f{file will be
stored in core, records can be easily added and inserted in
the correct location using a sort procedure. The new file
created in this way is then rewritten over the old file. If
the file becomes larger than the available array area it will
have to be broken into two sub files, as we have done with
the author and subject files which could have been merged as
one file if core space permitted.
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The Program Specifications.

In these first stages we have defined how the data will

be stored by the program and what functions it is desired

that the program perform. From these decisions a program
specification can be written. This is the framework of the
program around which the actual coding will be built. It is
important that it is correct in every detail since a mistake
at this stage may prove very difficult to correct later on.
These specifications also form the base around which the
final user documentation can be written. The specification
should contain a complete description of the operation of
each program in the suite showing what data is required from
the operator, what data is to be output and which data files
are accessed. This written description should be accompanied
by a diagram showing the flow of data. The second part of the
specifications should be a complete table of the data file
structures used by the suite. The third and last part should
be a description of how data input, and output ( either on
the screen or on a printer), should be formatted. This may
seem to be just a cosmetic operation, but the ease with which
an operator can use the system is almost entirely dependent
on the thought put into this part of the specification.

At each stage in the program the screen layout and/or
printer output should be drawn out on a piece of squared
paper. A table should be made of standard forms of input to
be used throughout the programs. One example would be the
format of all date inputs. All inputs ought to be made using
the same variable type and format since it is disturbing for
the operator to have some inputs terminated by a carrage
return and others not. One might make a decision to have all
inputs in string format with a fixed length prompt and traps
for null entries, illegal carrage returns, etc. Decisions
should also be made at this stage as to the nature of any
input validation and error checking procedures, such as the
use of a check digit.

It is a good idea to use flow charts at every stage in
the design of a computer program. By displaying a process in
a visual form it is usually much easier to detect faults in
logic flow. Flow charts of program sequence and logic should
be drawn for each level of the hierarchy of program
definition. As the definition becomes more precise, process
steps on the general definition flowchart can be replaced by
flow chart modules more accurately defining that process
step. Process steps corresponding to standard subroutines
need not of course be defined as precisely as the rest of the
pProgram. Extensive use of standard subroutines helps reduce
the complexity of the final flowchart. Each step on the final
flow chart will correspond either to a subroutine or one or
more Basic commands. This final version of the flow chart can
be used as a guide when writing the program code.




Subroutines.

Once the specifications have been written, programming
can begin. When working on a suite of programs it is best to
start with data entry, since this program can then be used to
create the data files needed to test the other programs in
the suite. Each of these programs can be divided into a set
of subroutines. A subroutine is a short, self contained
program written to perform a specific function, which can be
run by itself without the rest of the main program. The great
virtue of using standard subroutines to build a program is
that they need not be specific to that program, and can be
reused in any other program requiring them. This means that
once a good subroutine has been written it can be repeatedly
used in other programs greatly reducing programming effort.
The extensive use of standard subroutines is the key to
writing good programs quickly and easily.

Parameters.

To make maximum use of standard subroutines the
programmer must adopt a strict dicipline about the use of
variable names. This is essential since a subroutine
communicates with the main body of the program (ie the code
which links the subroutines together) by means of input and
output variables. Obviously a specific set of variables must
be reserved for this purpose. These variables are known as
parameters and there are several ways in which they can be
supplied, or passed, between a subroutine and the main
program or another subroutine. In this book we will use two
methods of passing parameters. The first is known as "call by
value and result" and the second as "call by reference".
Formal methods of passing parameters are needed because the
variable names used in a subroutine are unlikely to be the
same as those used in the main program. Thus a variable used
within a subroutine may be called PX but the value of PX is
obtained from the main program. This subroutine may be called
several times in a program, but the value to be passed to PX
(this is cziled a formal parameter) might be stored in the
first case in variable A and in the second case in variable Q
(both A and O are actual parameters), and so on. Unless a
value is placed in the formal parameter from the main
program; by setting it equal to the actual parameter used in
the main program, then the result of jumping to the
subroutine will be wrong.

Call by value and result is the commonest and most
straightforward method of passing parameters between
subroutines written in Basic. This requires two parameter
passing operations - one before jumping to the subroutine and
the other after returning from the subroutine. In the first
operation the values of the actual parameters are moved to
the formal parameters, these are the parameters used by the
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subroutine. In the second operation the values of the
parameters set by the subroutine are moved from the formal to
the actual parameters. As an example: we wish to call a
subroutine to perform an arithmetic operation on two
variables and produce the result as a third variable. The two
actual parameters used by the subroutine are stored in this
case in variables A and B, and the actual result parameter in
variable C. The formal parameters used by the subroutine are
variables PX and PY, the formal parameter set by the
subroutine is variable PZ.

Operation | - PX=A:PY=B
Jump to subroutine.
Operation 2 - C=PZ

In this particular case all the formal parameters are either
used or set, however, this may not always be the case.
Suppose in the above example the subroutine has a fourth
formal parameter PQ which is only set to one if the result of
the arithmetic operation is negative. Sometimes the value of
PO will be 1 and for the remainder of the time 0. However
since only a negative result is being tested for, then once
PO is set to | it will remain at | for all subsequent calls
of that subroutine (unless set to 0 prior to calling the
subroutine). In another situation only the formal parameter
PX may be passed to the subroutine instead of PX and PY. Here
one would normaly want the value of PY to default to zero,
unless PY is actually set to 0 the value will be that entered
when the subroutine was last called. In these cases we need
to know which parameters are used and which are set. The
standard method is to regard all parameters as both used and
returned at all times, meaning that where no actual
parameters are passed to formal parameters (as in the case of
parameters used only for results) the formal parameters
should be set to their default value. The two operations for
passing parameters now become:

Operation | - set all formal input parameters equa! to their
corresponding actual input parameters. Set all formal output
parameters to their default value.

Jump to subroutine.
Operation 2 - set all actual output parameters equal to their
corresponding formal output parameters. Set all formal input
parameters to their default value.

The passing of parameters using the method of call by
reference in Basic programs is neither as simple or as common
as the call by value and result method. The principle of call
by reference is that the subroutine and main program are
given the address of the parameter rather than its value. On
the PET this means that values are stored and read from a
protected area of memory using the PEEK and POKE commands.
Call by reference has two virtues. First it allows the easy
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incorporation of machine code subroutines within a Basic
program. Secondly it allows parameters to be passed between
programs in a suite, where normally all variables would be
erased by the process of loading a program. This method does
however pose several problems. Firstly all variables must
have a fixed length and format, since a set number of
locations starting at a specific address will be allocated to
each variable when the program is written. Secondly the
conversion of variables from strings or numeric variables to
POKE values and vice versa requires in many cases fairly
lengthy Basic code. This problem does not effect numeric
variables with values of less than 256 since these can be
stored as a single byte. The passing of parameters by
reference is thus ideal for use with status flags or
counters.

Debugging.

Once a program has been written it must be thoroughly
tested and debugged before it is incorporated into the suite.
Every permutation of input or output should be checked
against the expected input or output on the flow chart and
specifications. Files should be checked that data is stored
in the correct format, and that data read by the program from
file is correct. One way of checking programs is to insert
break points (a STOP command) into the program at points
where one wishes to check the contents of variables etc. A
useful feature of PET interpreter Basic is the ability to
check the contents of variables after a break by printing the
variable in the immediate mode. This way one can work through
a program checking on the logic flow. To check file handling,
test files can be created using the input program in the
suite (this is the first program in the suite to be written).
If the program being written is the input program, then the
onlv existing files required will be parameter f{files, these
can be created by small test programs written for the
purpose. Similar test programs can be used to check the
contents of files written by the program.

The process of debugging a program can be the most
tedious and time consuming part of writing a program. It must
be noted that the amount of time spent debugging is very
often inversely proportional to the time spent on the initial
pianning and specification of the program. The process of
debugging is also made easier if REM statements are liberally
used throughout the program. One can then easily determine
the exact function of a block of code without having to trace
it through the whole code.

The Program Suite.

Once all the programs in the suite have been written
and debugged, they can be integrated to form the program
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suite by means of a menu program. A menu program is simply a
means of selecting and loading a program without having to
use the normal load command. Menus are also used within
programs to select one of a range of functions or options.
Having linked the programs together via the menu, the
complete suite should be tested, to ensure that there are no
problems in transfering data or parameters between programs.
As with debugging individual programs, the chances of faults
appearing at this stage are considerably reduced if
sufficient care was taken in the program design and
specification stages.

Notes:

The majority of subroutines have been written to conform to
certain standards. First, all subroutines have line numbers
above 20000. Second, major parameters passed between the
subroutine and the main program usually begin with the
character P. Third, wherever possible subroutine calls within
subroutines have been avoided (the principle exception to
this is the subroutine, CURSORCONT).

To make the reader's use and comprehension of the
subroutine's function, and integration into a program easier,
the majority of subroutines have been given sample calling
routines. These routines usually start at line 1000 and end
prior to line 2000. Line numbers before 1000 usually contain
variables and constants used by the subroutine.

All the subroutines and programs in this book are available
on disk, copies may be obtained from Computabits Ltd, P.O.
Box 13, Yeovil, Somerset. price £10.00.



DATA INPUT

Data entry poses several problems when writing a
program. Firstly the normal INPUT command's inability to deal
with commas, colons or null entries. Secondly the need to be
able to prevent the wrong keys being pressed or the wrong
variable type entered (eg. an alpha character entered in a
numeric input). Thirdly numeric and date inputs should be
checked for incorrect entry; the facility should also exist
for controlling the maximum and minimum number of characters
in any entry. Lastly data input should be easy for the
operator to use, incorporating full editing both of the
current entry and preceding entries. These problems can be
overcome by using special data input subroutines.

In all these data entry subroutines written in Basic,
the INPUT command is replaced by the GET command. This allows
each character of the input to be tested, to see if it is of
the correct variable type or is one of the command keys,
before it is added to the data already input. All variables
are therefore input as string variables. The only problem
with using the GET command is that in machines using Basic
1.00, 2.00 or 3.00 the occasional delay caused by garbage
collection can be a nuisance. This is more frequent when
using GET for input owing to the repeated concatenation of
strings. Despite this the use of GET gives the programmer far
greater control over data input.

In order to give the operator editing capability certain
keys must be given command functions. The following is a
proposed standard for key functions.

Stop key.

The stop key is disabled at the beginning of a program with
the command: POKE 144,49. At the end of the program the stop
key should be reenabled with POKE 144,46,
Delete key.

This key in the unshifted mode will have the function of
deleting the entire entry with the prompt being returned to
the first character in the field.

Right Arrow.

This key in the unshifted mode deletes the last character
entered and places the prompt back one character.

Cursor Up.
The shifted cursor-up key has the function of aborting the

existing entry field and returning to the preceding entry on
the screen (if any). The preceding field is erased and the
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prompt placed in the first character position. The aborted
field contains a null string entry.

Cursor Down.

The unshifted cursor-down key aborts the existing entry field
and places the prompt in the first character of the next
field on the screen (if any). The aborted field contains a
null string entry.

Return.

Pressing return will accept an entry, provided it is within
certain parameters and passes any error checking procedures.
The parameters used are maximum and minimum entry length.

Question mark.

This is an optional command key which can be used to display
operator help instructions. These instructions are displayed
on the bottom two lines of the display.

The bottom two lines (24 & 25) are reserved for error
messages, prompts, or help messages related to the line
currently being input. On all inputs an underline showing the
maximum input length is used as an input prompt.

ALPHAINPUT

This subroutine inputs a data string with a maximum length
set by parameter P3 and a minimum length by P4, The
subroutine allows the entry to be edited using the left arrow
to delete the last entered character and the delete key to
delete the entire entry. The entry is accepted and the
subroutine exits either when the return key is pressed and
the data exceeds the minimum entry length or when the data
input equals the maximum data length.

Parameters used:

P3 - maximum length of input data string PS, an input prompt
line P3 characters long is drawn by lines 28010-28012.
P4 - minimum length of input data string P$, one can not exijt

from the subroutine until an entry of P4+ characters has been
input.
PS - character string input by subroutine.

DIGITINPUT

This is another version of the preceding subroutine, the
difference being that the only characters accepted for data
input are numeric variables, decimal point, and minus sign.
The subroutine has the same input and output parameters and



editing functions as Alphainput.
ADDRESSIN

Whereas ALPHAINPUT is a general purpose input subroutine for
alphanumeric variables ADDRESSIN is specificaly designed to
input a name and address. The subroutine will input a name
and address of five lines each line having up to 30
characters. Each line is automatically terminated and the
next line commenced by pressing the comma key, except for
line 5 where entering a comma has no effect. This allows the
name and address to be entered without having to press return
after each line since the lines are naturally terminated with
a comma. Full editing on a line is allowed using either
delete or left arrow, also the current line can be aborted
and a previous line reentered by using the cursor-up key. All
alphanumeric characters are accepted as valid except command
characters and spaces where they are the first character on a
line. The address entry is terminated and the subroutine
exits only when the key sequence - full stop - return - is
pressed.

Parameters used:

P$(5) - input string array, one element to each line on the
address.

YES/NO

This is another special purpose input subroutine with the
very simple function of inputting a yes or no answer to a
question. Pressing Y for yes will set output parameter P to 1
and YES will be printed on the screen. Pressing N will set P
to 2 and NO will be displayed.

Parameters used:

P - ves/no flag: l=yes and 2=no.

15
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1 REM $ssnds s seneesese
1 REM #EXAMFLE OF SUEBROUTIME CALL
oz REM #TO IHPUT AH ALPHA STRING

883 REM MINIMUM LEHGTH 2 CHRRACTERS
1084 REM #MAXIMUM S CHARRACTERS.

1883 FEM #fffsfnrieiiakksst e
118 FI=3:P4=2:REM %#LENGTH MAX-MIN%#

3 GOSUEZ2068
FRINT:PRINT :FRINTF$ :REM ##FRINT INFUT STRING ##

1168 END

a8
868
4868
S8a0

REM
FEM
REM
FEM

488 REM

Z8a89
=8aa2
28604
3088
28889
28016
2881z
=5814
Z8816
Z8aze
Zenzz
28024
28828
28838

=
[~ o)

[y
0,

mmmmng;uvg
Dol )
Lnene

o o0 o0 00 90 O

Ty b o250 OO

M I VR A ]
Ty Oy 1Ty

MM PIPI M

DO oo
N ix ¥ 5%

v NI WA
LR R |

0

REM fffsbdsssbheibrkeks

REM #SUBROUTINE TO INWFUT A

REM #DATA STRING

REM ssdebdddshhiob bbb ns e

F:$= H

REM  #%#PRINT PROMPT LINE###
FORQ=1TOPZ:FRINT" ", :MEXT@:FRINT™ ";
FORG=1TOPZ+1 :FRINT"N"; : NEXTi2

FEM *¥¥GET CHARACTER®%#

GETAR$: IFA$=""GOTO28016

FEM ¥H$TEST FOR COMMAND KEYS###
IFA$F=CHR$ 1 2:G0TOZ8065
IFA$="+"THENZER4G
IFA$CHR (28 2G0TO28052

FEM  #%%DELETE ENTRY###

‘2 PL=LEN(P$) :FOR@=1TOFL : PRINT"MI" ; : NEXT

GOTOZE888
REM  #¥%DELETE LAST CHARACTER ¥

0 IFP$=""60T02S014
2 IFLEN(P$)=1THENF$="":GOTO23846

FE=LEFT#(FP$.LENCP$—1)
AF="ILN" : GOTOZ23664
FEM VAL ID ALFHA CHRARACTER 7%#%#

2 IFRFC" "GOTODZE0149

IFA$:"Z"ANDA$S "1 "GOTOZS01 4
FEM  #%¥ENTRY TOO LOHGT###
IFLENCP$ =P 260TOZE8076
F$=F$+A%

PRIMTAS;

GOTOZSR14

FEM  #%#ENTRY TOO SHORT7###
IFLEM:P$3<P4G0TOZS01 4 ~
RETURH



q

REM dsdp g e e i ongon
FEM #E=AMFLE OF SUBROUTINE CHLL
REM #TO INFUT A NUMERIC STRIHNG
REM #MIMIMUM LENGTH 3 DIGITS
REM #MAXIMUM LENGTH S DIGITS
HARMEFEE T EEEEE LA EEEEE LS E L
FE=5:P4=3REM #*$MAXMIM LEHGTH¥®
FEM ##COMVERT MHUMERIC STRING TO NUMERIC WARIAEBLE¥¥
F=YALCF$
FRIMT :FRINT :PRINTF :REM #$FRINT HUMERIC INFUT#**
EHI
FEM
REM
FEM-
FEM
FEM
REM sddsdeiorrneiokeriog
REM #SUBROUTIHE TO INFUT R
REM #HUMERIC STRING
FEM ks edsiiikessy
F|$= LI ]
FEM *#¢¥PRINT PROMFT LIMNE®%%¥
FORG=1TOPI PRINT" " ‘HEXTR:PRINT"I ";
FORG=1TOFI+1 PRINT"I"; :HEXTQ
FEM #¥¥GET CHARACTER®¥¥ -
GETA%: IFR$=""GOTOZ28115
FEM *¥¥TEST FOR COMMAMD KEYS#%¥
IFA$=CHRE${13260TO25166
IFAF="«"GOTO28136
IFR$CCCHR$F(ZBAG0TOZE1 46
FEM #¢¥DELETE ENTR'Y#¥#
FL=LENCF$) - FORG=1TOPL : FRINT"N": -HNEX
GOTOZE108
FEM *¥%DELETE LAST CHARACTER¥##
IFFF=""G0TO22118
IFLEHCP$2=1THENF#="":GOTO28142
FE=LEFT#CF#%.,LEMIFEFI-1)
AF="ILHI" GOTOZS 60
FEM *¥#¢ALID NUMERIC CHRRACTERT¥%#
IFR$f=", "THENZE13S
IFAF="-"AMDF$=""THEH28152
IFA$IA"GOTOZE118
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52 IFA$F"23UG0TOZE11E

a3 REM *HEENTRY TOO LOMGT##%
Se IFLEMCP$)=F3G0TOZ28165

S PE=FFE+AE

8 FEINTAE

g2 GOTOZE11E

&4 REM *¥ERENTREY TOO SHORT 7¥%*
S8 IFLEMCP$2<P4THENGOTOZ2118
&2 RETURM

Y.
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1868 LNE#="" aialalale]alnlnInInlain{n]ninIn] o]0l AT0]"
118 DIM P$L{52

1o88
1881
1882
1083
lala
1624@
1638
v48
1856
1oea
1e7a
l1asa
2860
3806
408
Sy
5888

REM sikicichksei b aonica g o ok nk g g
REM ¥%EXAMPLE OF SUBROUTIHE CALL
FEM *TO IMFUT AN ADDRESS.

REM #don b ir o i n e ore
PRINT"":

GOSUE Z8288

REM ##PRINT ADDRESS INFUT FROM ARRERY F$O03#¥#
PREIMT"".

FOR @=1T05

FRINTR# Q2

NEXTQ

END

REM

~EM

FEM

REM

REM

28380 REM deksokiorekioksiorr ok ol
28382 REM #ADDRESS INFUT SUBROUTINE

28384 REM sokiioporor gk

28386 FRINT"XeikBRRERRRRRFFRIRDDRESS INFUTE®

26388 REM #k¥L0O0F FOR 5 ADDRESS LINES##¥

28318 FORQP=1T0OS

28312 FEM k¥ INITIAL ISE¥¥#

29314 PECOPI=""

28216 FEM  ##%#%HOME CURSOR & MOVE DOWN TO LINE STHRTHEX
28318 FEM ##¥¥THEM INDENT 5 SPACES & FRINT FROMFT L INE###
28328 PRINT"S";

28322 PRINTLEFTSCLNES. P+IF¥2)

28324 PRINT" "

28326 FORQL=1TO30:FRINT" _"; :NEXTQL

=838 FORGL=1TO3@: PRINT"I" : - NEXTAL

28339 REM #¥GET CHRARACTER¥¥k

28332 GETAS$: IFA$=""050TO28332

28354 REM R¥¥TEST FOR COMMAND KEYS¥¥k

28336 REM ¥%%IF RETURN + . THEN END ENTR'Y###

IFA$=CHR$£ (1 22ANDRIGHT$ (F$CQP >, 1 3=", "THENGF=5: GOTO=5404

3 REM  #*%kIF . THEN NEXT L INE¥¥#
2 IFR$=", "THEN2532¢

£8344 REM  #¥%IF CURSOR UP THEN GOTO FREVIOUS L IMHE®#%
28346 IFA$=CHR$( 1453 THENZE237Z
28348 REM #%%IF « THEN DELETE LAST CHARACTER¥*#

=J =J =] Ty Ty P TN
& 10 @O0 Ty a0 G000 T e )

00 Q0 0 0 OO 000 00 O OO 0 QOO0
INENEANNEGEANSEI TR A

(W AN ON I G SR (R OV OXE (S U O R NI (NI O U X (X (VI K

28358

IFA$="+"THEH28382

REM %#¥IF DEL THEN DELETE CLURRENT LINE¥¥¥
IFA$CHRE$ (282 G0TO28378

REM #¢¥%DELETE CURRENT L INE®*¥¥
GOTOZE314

FEM *&%DELETE LRAST CHARACTER®M#
IFFPFCQFP»=""60TO28332
IFLENCFP$COP 3 »=1THENF$ (AP >="" 1 GOTO25368
FECUP)=LEFT$(F$(OP . LENCP$CQPY -1
As="ILA" : GOTO2G39:2

REM ¥¥¥G0 BACK TO PREVIOUS LINE¥¥¥
IFQFP> 1 THENQP=0F-1

GOTO28314



. FEM ¥%¥VALID CHARACTER INFUT ?%#*

v IFAF" "GOTOZE33E

@ IFAE:"Z"ANDAFS"E "OOTO2833:

2 REM #¥¥DELETE LEADING SPRCES¥¥#¥

4 FEM #$¥CHECK LINE NOT TOO LONGH#S¥

& PEOQP2=P$I0OF)+AE

i IFLEMNCP# OGP 2 :30THENZ8332

730 IFLEFTH(P$CEP . 12=" "THENP$(QP»=RIGHT$(F$(GF>,LENCP$(QP) -1 :GOTOZ28332
2 PRINTA$: :GOTO283232

FEM *¥¥&€IF NOT LAST LINE THEN ADD LAST CHAR & GOTO NEXTXH¥E

IFAFP<STHENPRINTA$ : P$(QF 2 =P$ QP 2 +A% : GOTOz5484

! REM  %%¥IF LAST LINE JUST RDD¥¥¥

2 REM  #¥¥NEXT LINEX%¥

14 HEXTOF -

PRINT :PRINT :FRINT:PRINT

A5 REM  «&¥ADDRESS CORRECT? YES THEM RETURN¥K¥

3 REM *¥¥%H0 THEN REENTER ADDRESS#%¥

2 PRIWT" ENTRY CORRECT #YEES OR hEQ 27"

GET A$: IFA$=""060T028414

IFA$="Y"THENZ8422

418 IFAF="N"THEH FRINT"I":GOTOZ83608

Wze GOTOZE414

2 RETURH

cERDY.
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1008 EEM ssfkkikeiiirkeserdtis
1881 REM #EXAMFLE OF SUBROUTINE CHALL
1602 REM $FOR YES~/NO REFLY.

1882 REM sk ke nbeksbrgen
1818 GOSUE Z8z60

1828 REM ##COMDITIOMAL ERAMCH ON YALUE OF P¥#
1626 ON P GOTO 1560, 1788

15688 FRINT"THE REPLY WAS YES*

1518 EHND

1788 PRINT"THE REFLY WARS NO“

1718 END

Z88@ REM

2886 FEM

4888 KEM

-886 REM

o806 RKEM

28288 REM ssesmmokkkokiok ks
£82082 REM #SUBROUTIME TO INPUT YES
282684 REM #NO REPLY

28206 REM sokiapiiciikiokkik sk kb
Z8288 FRINT"SYEES QR HEQ 7¢;
<8218 GET RA%:IFA$=""GOTO28210

28212 IFA$="4"THENFRINT " INNSNNERNENNES “iP=1:G0T02E218
28214 IFA$="H"THENFRINT"IREENRERERENO " P=2:G0TO28218

28216 G0OTO28216
28212 RETURN
RERADY.



REDUCING INPUT ERRORS

Data input errors are the primary cause of most
so-called computer errors, such as the million pound
electricity bill. Procedures can be adopted which greatly
reduce the chance of incorrect numerical entry. The commonest
cause of of numerical data entry error is the
misinterpretation of handwriting. This is overcome by
adopting a standard method of writing. The letter "I" must be
'topped and tailed' to avoid its being mistaken for a numeric
"}, zero is crossed to differentiate it from the letter "O",
"Z" is crossed to avoid being mistaken for a "2" and "7" may
also be crossed so that it can not be mis-read for a "1".

Mis-reading of handwriting is only one source of errors
in numeric data entry. The types of error can be classified
as:

Insertion - an extra character is added to a data item,
the number 26195 may gain a | to become 261195.

Omission - a character jis left out of a data item, the
number 312263 may lose a 2 to become 31263.

Transcription - this is mis-reading the data, the 7 in
27620 may be misread as a | causing the number to become
21620.

Transposition - characters change position, 28140 may
become 21840.

The final result of any of these errors is not only a
corruption of data but in practice could mean a customer
receiving the wrong goods or being billed incorrectly.

To overcome these errors one must try to ensure when
writing a program that data will be read, written and stored
accurately. On way of detecting errors in numerical data
items is the use of a check digit. A check digit is produced
by performing a calculation on the number and appending the
result to the data item. Whenever a number is input to the
computer the check digit is recalculated and checked against
the input check digit. If there is an error then the two
check digits will not match and the input can be rejected.
The incorporation of check digits is particularly useful with
part or account numbers.

There are many ways of calculating check digits, the
methods used to ensure a 100% error detection rate usually
involve a weighting technique. Such a method is used in the
following subroutine, where each digit in the number is
weighted, starting with the least significant digit the
weight being incremented by one. Using the part number 72946
as an example and calculating the check digit for it thus:

21




72946

l l—Xz =12
X3 =12
x4 = 36

x5 = 10

x6 = 42

+ 112

This total is then divided by !l and the remainder noted:
112/11 = 10 remainder 2

The remainder is subtracted from 1! giving the check digit 9.
Using this algorithm, check digits will be produced with a
range between 0 and ll. Since most numbers using check digits
will be of fixed length we can ensure that the number always
has two digits simply by adding 10 to the check digit.

Parameters used:

P$ - numeric input for which the check digit is to be
calculated.
PCS - check digit calculated from the value in PS.

Notes: line 25014 is used to detect negative numbers, these
then have check digits in the range 50-61, this line can be
omitted if no negative numbers are used. When using
f actional numbers note that the check digit calculation will
not differentiate between fractions smaller than .5. To
overcome this the input variable should be multiplied by say
100 to give a two decimal place accuracy.

S
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"CHECKDIGIT"

1 REM ks kh bbbk
REM *EXAMPLE OF SUERCOUTINE CALL
< REM #T0O CRERTE CHECK DIGIT FOR
1803 FEM #MHUMEER.

18D REM ssckkkekopkkkkiorromiriono
181@ INPUT"INPUT NLUMBER";F$

Ll o Y
U RN A W ]

....
r'::: DU A W x
N O wcw |

1838 PEINT:PRINT:FRINT"CHECK DIGIT IS";PC$

1848 END

Z08a REM

38606 EEM

4888 REM

2088 REM

6088 KEM

STEEA REM  sskckopikpkionoriorkeionkoer K

25882 REM #*SUBROUTIMNE TO CREATE A CHECK

23884 REM ¥DIGIT FOR YALUE IN F$

Z3686 FEM solkstkakkiokiomiora sk

23808 REM *%FOR INCREASED RESOLUTION MULTIPLY F$ BY 100%%
23816 A=106%YALF$) :BD=18

=J@12 REM  ¥%IF NEGATIVE NUMEBER THEN ADD 58 TO CHECK DIGIT¥#
23814 IFLEFT$(P$,1)="—"THENH=VHL{RIGHT$€P$,LEN(P$?—1))1BD=SG
25016 A1=8

20818 Az=2

23828 B=INT(R18)

23822 AI=A1+(R-CE*162%A2

25824 IFE=ATHENZS832

25826 A=F

2 AC=A1-<INTCALA110%11 )

4 AC=11-AC

& AC=INTCAC)+ED

25E38 REM ##CHECK DIGIT FOR VALUE IN P$ IS FCHk
25048 PCE=5TR$CAC)

250842 RETURM

RERDY.
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DATE INPUT VERIFICATION AND STORAGE

Dates comprise a special class of input which is always
prone to operator error unless validation techniques are :
used. An example is entering the date as the 3lst when there
are only 30 days in that month. The date validation program
must be able to determine how many days there are in a given
month and whether it is a leap year or not. Another problem
is that there are many different ways of inputing a date, all
being equally valid.

For calculation purposes, and for compactness when
stored in a data file, dates can be converted into a special
numeric form representing the number of days since 1/1/72.
This allows comparison of dates and calculation of date

— differences.

R R R v

DATEINPUT

This subroutine will validate a date input as variable P$
with the format DDMMYY(ie: 2nd Feb 80 input as 020280). Lines
25120 to 25124 dissect the date string to give simple numeric
variables for day, month and year. Line 25130 checks that
these values are within certain general limits, if not then
error flag variable P6 is set. Line 25132 calculates if the
current year is a leap vyear, and line 25134 checks that there
are not too many days in the month using ALS in a leap year
and AMS in an ordinary year.

Parameters used:

PS - date input string in format DDMMYY with a length of 6
characters.

P6 - error flag if date in P$ is invalid.

PD - numerical days in date.

PM - numerical month in date.

PY - numerical year in date.

R e

DATEINZ

This subroutine is a more sophisticated and general purpose
date validation subroutine. The date is input as string P$
but can have a variable format - DDMMYY, DD-MM-YY, DD/MM/YY,
DD-MMM-YY, or D-MMM, (e.g. 020280, 02-02-80, 02/02/80,
02-FEB-80, or 2-FEB). If no year is input with the format
D-MMM then the year stored in the program as PY$ in line
25508 is automatically inserted. Lines 25514 to 25534
determine which format has been used and convert that format
to @ standard internal format used by the subroutine for its
validation procedures. If the input contains an alpha month




then lines 25540 to 25546 check the three character alpha
month against valid alpha months stored as AMS$ to produce a
numerical month value. If the input alpha month is invalid
then error flag P s set to | and the subroutine exited.
Lines 25552 to 25556 dissect the internal date string to
produce numerical values for day month and year. The date
validation is done by lines 25562 to 25568. Any errors will
set the error flag P to 1 and exit from the subroutine.

Parameters used:

PS - date input string, length can be between 5 and 9
characters, format is variable.

P - error flag set to | if there is an error in the input
variable PS. :

PD - numerical days in date.

PM - numerical month in date.

PY - numerical year in date.

DAYDATE!I

This subroutine has not only the function of validating a
date input it also converts the input format into an output
format. The format used for input variable P$ is either DDMMM
or DDMMMYY (e.g. 2FEB or 2FEB80). P$ for this example is
output by the subroutine as SATURDAY 2ND FEBRUARY 1980. Any
error in the input causes the error flag P6 to be set to |
and the subroutine exited. Line 25418 checks that the number
of days in the date is within allowed limits. The presence of
a year in the input is detected by lines 25418-25420. If
there is no year in the input date then the default year
stored as PY in line 25410 s used. Lines 25426 to 25430
convert the alpha month in the input into a numerical value.
If there is an error in the input then P6 is set to | and the
routine exits. The day of the week is calculated by lines
25436-25440. Lines 25446-25456 construct the output string

PS.
Parameters used:

PS - input string from 4 to 7 characters long.
PS - output string.

PD - numerical days in date.

PM - numerical month in date.

PY - numerical year in date.

Pé6 - error flag, error =1.

25
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DATECONVERT

The function of this subroutine is to convert a date input as
PS with the format DDMMYY into a numeric value representing
the number of days between the input date and 1/1/72. Lines
25214-25218 dissect P$ to give numeric days, months, and
years in the date. This section of the subroutine could be
omited if these values already exist. The output is given as
both numeric and string variables PN and PNS.

Parameters used:

P$S - input string with date in format DDMMYY.
PN - numeric days since 1/1/72. '
PNS- string variable equivalent of PN.

DATERESTORE

The numeric internal date format of days since 1/1/72 is
converted back into a normal format DD/MM/YY by this
subroutine. The input parameter is PN$. Change line 25316 to
AD=PN if input parameter is a numeric variable. The output
parameter is PS.

Parameters used:

PNS - input string of days between date and 1/1/72.
PS - output string with date in format DD/MM/YY.




1068 REM&ERRkokkokiobperkkEk ik

ig0l REM$EXAMPLE OF SUBROUTINE CALL

1882 REM#TO INPUT AMD VALIDATE DATE.

1803 REMskiiripaorioporn oK Eorg

1816 INFUT"INFUT A DATE -DDMMYY -"iF$

1828 GOSUEB25108

1828 REM ##%IF INVALID DATE REENTER¥¥*

iod48 IFP6e=1THEN GOTO1816

1650 PRINT:PRINT:PRINT"DRY-";FD:" MONTH-":PM." VYERR-19";PY
1668 END

Zees REM

Zp88 REM

4a86 REM

2088 REM

cBae REM

25108 FEM sksekiiokkcrirnk ook

25162 REM #%DATE INFUT AND VALIDATION

25184 REM *DATE INFUT IN FORMAT -DIMMYY
25185 REM #AS YARIABLE F$.

25103 FEM sckskikdikioriorrk ok opkeior

251168 AMF="312831383130313130313831"

25112 AL$="312931383128313138313831"

25114 Pe=8

25116 FEM  ##¥DISSECT INPUT STRING¥¥¥

25118 FEM *%%TO GIVE NUMERIC DRTESH¥¥

25128 PD=VYAL(LEFT$(F$.22>

235122 PM=AL(MID$E(P$,3,20)

25124 PY=YALCRIGHT$(P$,22)

25126 REM  #¥%CHECK THAT THE DATE INFUT IS WITHIN FARAMETERSH#K
252128 REM

25126 IFPM<10RPM:120RPYFOORFY>8SORPDI<A1ORFD>31 THENFE=1
25132 AR=13298+FY: IFINTCARA4 ) =AR/4THEHAM$=AL ¢
25134 IFFPDSVALCMIDSF CAME . FM¥Z2-1, 232 THENPE=1
25136 RETLRM
FERDY.

"DATEINPUT"
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1988 REM ssdbkiokkbskr ks
1681 REM *EXAMPLE OF SUERD
1862 REM #TO INPUT AND VAL
1883 REM sk kit
1a1e INPUT"INFUT AR DRATE -*
1628 GOSURZ5506

18238 REM  #¥IF INVALID THE
la4a IFP=1THENGOTO1B1G
1838 FRINT :PRINT:FRINT"DARY
1666 END

2088 REM

s880 REM

4088 REM

S808 REM

cB0a REM

23388 REMSkRkdkkiik ik koo
25382 REM¥DATE INPUT AND 4
£3589 REMAstsklokciors sk ior

LR RS EE £ E 2
UTINE CALL
IDATE AR DATE.
LE i a2 EE T
P

N REENTER##

="iFD; " MONTH-";FM:"  YERR- 1a";py

MR A Ak
ALIDATION
AN

29506 HM$="JHNFEBMHEHPRHH?JUNJULHUGSEPDCTHDVDEC"

23588 PY$="-30":P=g

23518 REM  #%¥DETERMINE FO
23312 REM  ¥k%DATE INFUTH*
23314 AL=LENC(P$)

£3316 IFAL<STHENP=1:RETLRN
23518 IFMID$(FP$. 4, 133="A"T
233528 IFAL=SANDVAL (MID$(P$
&3522 IFAL=SORAL=7THENF$="
23524 IFAL>6THENZS5552
23526 PE=LEFT$(F$,23+"-"+]M
23328 GOTO25552

23330 IFAL<?THENP$=F$+PY$
23332 IFAL=8THENF$="G"+F¢
23534 IFAL=5THEHP$="0"+F$
23336 REM  #¥¥DETERMINE MO
25338 REM  *#¥%FOR ALPHA MO
2335348 RO$=MIDEP$.4,3)
<3342 FORPM=1TO12

23344 IFRE$=MID$<AMSE, SkFM-
25346 NERTFM:P=1:RETURN
23348 REM  #¥xDISSECT INPU
23358 REM  #*%¥TO GIVE MUME
233532 PM=YAL(MID$<F$,4,2))
23334 PD=YAL(LEFT$(F$,2))
23336 PY=VAL(RIGHT$cP$.2))
£33558 FEM  *#%CHECK THAT L
<3360 REM  ##kIS WITHIN FA
23362 IFPDI=00RPM=00FRPY=aTH
23364 IFFD>310RPM>12THENF=
23366 IFFD-z92VALCMIDS. 2@
23368 IFPM=2ANDFD=29AND:FY
<3578 RETURN
READY.

RMAT OF sk
*

HENZS53@
+ 3512 )=BTHENP$=P$+PY$: GOTO25552
8" +P$

IDFCPE, 3. 20+ = "+RIGHT$ F$, 20

NTH NUMBER ##¥
NTH THPUTS#¥

=, 32 THENZSSS4

T STRING#¥K
RIC DATES##k

ATE INPUTk#%

RAMETERS#%:¥

ENF=1:RETURN

1:RETURN
=121221212% . PM. 12 ) THEMF=1 : RETURH
ANDIE ) COETHENP=1



266 DIMAMEC12), ATEC12), AMECT
202 AMFCEr="TUESDAY" : AW$C 1 »="WEDENSDAY ™
264 AWEC22="THURSDAY" : AK$<3>="FRIDAY"
S5 AWEC42="SATURDAY" : ANS$ ¢5)="5UNDAY "
285 ANS (5 ="MONDAY "

218 AMEC1)="JANURRY" : AM$ (2 ) ="FEERURRY"
212 AMECE)="MARCH" : AM$ (4)="AFRIL"

214 AMECSI="MAY"  AMECED="TUNE" : AM$ (7 I="TULY"
216 AM$C3="AUGUST" : AM$CI>="SEPTEMEER"

215 AM$C1@3="0CTOEER" : AM$ {11 3="NOVEMEER"

226 AMEC123="DECEMEER"

222 AI$C13="JAN":AI${2>="FEB": AI$(3)="MAR"
224 RI$C42="APR" AIF(S>="MAY"

S26 AI$(EI="JUN" AIF(FI="TUL" : AI$(S)="AUG"
228 AI$CI0="SEFT" AI$C1@>="0CT"
AI$C113="N0Y" AI$C12)="DEC"

l_l l'_l‘l

3
¥l

& REM #T0 INFUT DATE AWMD FRINT DATE
3 REM #%IHN FULL FORM.
FEM ##**##**#***&*#***&###t*#*#*#
INFUT"INFUT A DATE - “;F$
GOSUE .-_'f4ul»;1
FEM #%IF INVALID THEN REENTER#¥%
IFFE=1THEH GOTO1G18
FRINT :PRINT :FRINTF$
FRINT :FRINT :PRINTYDAY-",FD:" MONTH-":FM:;" YEAR-";PY
END
FEM
REM
FEM
FEM
REM
FE P N R R e
' FEM#ESUEBRQUTINE TO INPUT AMD VALIDATE
;E4u4 FEM&THE DATE THEM CRALCULRTE THE DAY
A5 REM#OF THE MWEEK
254 FEn+*+**##*&##*#*****##+*$*¥##$*$$
=541 AM=a:[AZ=0: H‘“H Fe=8:PY=1336
25412 FEM  ##¥DISSECT AND VWAL IDATE#*k#
25414 FEH #**DHTE INFLIT STRIMG#*#
25416 AD=AL (P (AL=LEMN{F$
25412 IFRDCIORAL _1THEHFR-1rGUTDES458
20328 Heg= FIhHT$fF$ Y IAY=VAL CHEE)
24z IFH TRTHEHAY=AY P '+13G0
5424 A¥=S+cADS 100 AME=MIDFF$. A, 3D
25426 FHFu—iTnl'
25428 IFAME=AT$0 THENAM=G: GOTO2S436
25420 HE%T&rP6=1:GDT0254JE
25422 REM  ¥%%CALCULATE DAY OF WEEK®¥¥#
=54%4 REM  #¥%FROM MHUMERIC DATE VARIAEBLES##E
5438 B=12AS=A0: AX=AY+FY  AS=AS+AX¥36S

=38
288 REM
468 REM
B8 REM
08 EEM
veEe REM
B0 REM ek ko kirnior ook
@831 REM #EXAMPLE OF SUEBROUTIMNE CALL
a
i
(%]
(2

(N o R o R ]
ﬂmﬂMPna‘

OV A o
Lo R SR LR &

AR IR
MU AOURU MU AU ROY

MDA IS IO AR o R Dt )

Fo T GO0 ST T N e ) )

b 1,
ARl

Pt 0 WD o D) T bk bk bt bt ot ok s ks ke ke e ok
=
> L) 5

I.

SN N

i
2 fa
ExX]

Ju
[l
Ty

Bl
s

1
rl'ﬂ
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25438
25448
25442
25444
25445
25448
25450
25452
25454
25456
25458

READY.

IFAM=33THENAS=AS-INT CAM¥. 4+2, 31 ' AX=Ax+1
AS=AS+INTCAMES 1+ CAX-12./4) : AW=AS—INT{AS/7 2 ¥7
FEM #¥kCONYERT DATE VYARIABLES#sk*

FEM ##%IMTO OUTPUT STRINGHk#¥

AT#=".TH."

IFAD=10FAD=210RADI=31 THENAT$=",5T. "
IFAD=20RAD=22THENAT$=", HND. "
IFAD=30rRAD=23THENAT$="_.FED. "

Pg=" "+AKS (AW +STRECADI+ATS+"  "+AMECAMI+STRS CAYHPYD

PD=RD:PM=AM: PY=AY+PY
RETURN

j’i’
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b
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0D T U0 A D) P e 1

FEM $$$EE¥$eebsissssssssssedes

#EM $ESRMFLE OF SUBROUTIME CALL TO

FEM ®COMYERT A DATE IWNTO IMTERMAL

FEM *FORMAT

REM #EEEEEFEEEEEEEEEEEEEEEEEREEE

IHFUTY"INFUT DATE - DDMMYY -":F#%

GOSUBZE200

FEIMT :FREINT :FPRIMT"IHMTERMAL FORMAT DATE IS ".FPH%

EHI

FEM

FEM

FEM

FEM

FEM

FEM $##$$¢453EREkEEbEEEEEseeEes

FEM #DATE COMYERSION TO IHTEFHHL

FEM #FORMAT OF DAYS SIMCE 1.1

FEEM ®IMFUT IH FP% AS CDDMMYYD:.

FEM #OUTFUT IN PH#.

FEM #¥$53$$5EEEEEREEEEEEEEEEEEEsE

! HIf‘”BEBEI1@59@9@1251511312122'32?33@4334"

RI=YALILEFTFIF$, 232

= HE=VHL£MID$iF=;3;E?F

18 AE=YALIRIGHTEP$. 20
A= H1+f’3—?L3*Z:J+1HT"

"DATECONVERT"

o
SR RARIOUN)

LI U (N B )

xn
s,

— ok o
I AN U DN

a
(8]
I
I
5
n
5]
£
5]
£
3
i
b

SN DRI I AT

Ea A
't

—III
e :
t—-uﬂ\

'L'
+ &

VAL CMIDFCALE, ZEAZ-2. 200
= & K 3243 THEMARD=AD+1

3 Fh= HD FHI‘-TFf FH,

‘e RETLIRH

o

s
N
N

FEM #¥#68 4886568656680 EREEES

FEM #DATE CONVERSION TO IHNTERMAL

FEM *FHFHHT OF DARYS SINCE 17172

FEM #IMFUT A VARIAELES FDLFM.PY

FEH #iDH?;MUHTH;?E? OUTFUT IH FHE,

5Eu EEEFEEEEEE SR EEEER RS
IS SIS ep NS el TSR = D G I B3 Bul Bl Sepeeieie e R S R

=FD+ Ry -T2 #IET vLAT"5T~P4’f4 +?HL(HID$CH1$J3$FH-2;3ﬁJ

FUZANDT 1IO0HRY 5 A= THT O 1 380+FY 14 s THEMRD=AD+1
'PH$=ST?$EFH*

DUUA IR SR S DY I

—
a,

CONVERT2

"NATE

3
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B8 REM Sk R R kg

G1 REM #ESAMFLE OF SUBROUTIWE CALL TO

B2 FEM #CONVERT IMTERMAL FORMAT DRTE

B3 REM ¥#INTO STAMDARD DATE FORMAT-DIMMYY.
1663 FEM ssokskiolkioreor ik kkollrrg i
IHFUT"INTERHAL FORMAT DRTE EG:3287 ".FN#
GOSUE25300

1828 PRINT PRINT :PRINT"CORRESFONDING DRATE IS - “iF#

4 END

Zoes REM
26000 REM

------

25338
25348
25342
25344

FERDY.
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REM
FEM
REM

REM
REM
FEM
REM
FEM
FEM

A A AR AN A
¥DATE RECONSTRUCTION FROM
¥INTERHAL FORMAT INFUT RS PN$
*DATE OUTFUT RS F$ IN FORM

¥ ODAMMA Y .

EPE3 RS EEEL LI EAIE 22 1

2 Ai#="008031853098128151181212243532733843354"

AZ=34

5 AD=YAL(FN$>
8 RA3=INTCAD/36352

Ai=AD-(A3¥3ES—INTCCRG+32740

2 IFAR1>8THENZS328

A3=A3-1:A1=A1+3635

IFINTC{AZ/42=A3/4THENA1=A1+1

AS=8: IFINT{A3-'42=A5-4THENAS=1

A4="'AL<MIDFCALE.AZ. 322

IFA421 THENA4=A4+AS

IFA1=A4THENAZ=A2-3: GOTO25338

AL$=STRE(A1-A4>+" Y

AZ$=STRE(CAZ+2)730+" "

F$=RIGHT#{"@"+RIGHT$ A1$. LENCRIF)-13.3 ’
FPE$=FP$+RIGHT$( "0 "+RIGHT$CA2¥. LENCAZ$2—12 . 30+RIGHT$(STRECAIH+TED, 22
RETURH )




SCREEN FORMAT AND DISPLAY

The subroutines in this section are all designed to control
the way data is output to the screen.

CURSORCONT

This cursor control subroutine can be the basis of any screen
data output procedure. The subroutine places the cursor at a
location on the screen defined by the co-ordinates of line
and column numbers. The position of the cursor is then the
starting position for subsequent printing.
Lines 29810, 29818 and 29820 are used to remove any print on
the screen for 40 characters in front of the cursor. This
feature is useful if the cursor is at the beginning of a line
since it will delete all the existing contents of that line.
If not required then these lines of the subroutine can be
omitted.

Parameters used:

COL - this value should be set to the column number (between
1 and 40) at which the cursor is to be placed.
LNE - this value should be set to the line number (between |

and 25) on which the cursor is to be placed.
WARNING

When an error situation arises during a program, because of
operator error, data file read or write errors, etc; this
subroutine can be used to signal the fact to the operator.
The subroutine calls the subroutine Cursorcont in line 30106
to place the cursor at the beginning of line 25 ( the bottom
line of the screen). A flashing message "WARNING" is
displaved at the beginning of the line (Note:
AW=LOG(m)generates a delay between flashes). A message stored
as MES is then displayed on the rest of the line. The
subroutine then halts until a kev is pressed, upon which line
25 on the screen is erased and the subroutine exits.

Parameters used:

MES - message to be displayed on line 25 indicating fault or
error type, maximum length 32 characters.
SPS - string consisting of 40 spaces.

33
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BORDER

This little subroutine draws a border around the screen (the
character used for the border is the graphics &, but could be
anv character). No parameters are passed by this subroutine.

BORDER?2

This subroutine also draws a border around the screen but in
this case using a thin line. The screen is given a page
heading in reverse field characters in the centre of line 1.

Parameters used:

PS - string for page heading, maximum length 40 characters.
SPS - string of 40 spaces. ’

DIGIT

One of the problems in displaying numerical values on the
screen in tabular form is that they are naturally left hand
justified and, unless thev are integer values, can have a
variable number of decimal places. This gives rise to a verv
ragged display, to look neat the numbers should be truncated
to a set number of decimal places, usually two, and right
hand justified so that the decimal points are aligned in
straight columns. This subroutine performs both these
functions. Lines 27026 and 27028 round the f{fractional part of
the number up or down to two decimal places. Then lines 27036
to 27054 truncate the fractional part of the string
representation of the number to two decimal places, or add
.00 to the number if it is an integer. All numbers are now in
string format with the fractional component of two decimal
places, the least significant digit of which has been rounded
up or down, depending on the value of the number in the
fractional third decimal place of the origina! number. Line
27056 adds spaces to the front of the numerical string so
that all numbers output from the subroutine as variable PS
have the same length. This is set by input parameter P.

Parameters used:

PS$ - input numerical string.
P - input parameter for length of output numerical strine.

o R R R
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PS - output numerical string length P characters set to two
decimal places.
SPS$- string of 40 spaces.

DISPLAYSRC and BDISP

NISPLAYSRC is a machine code program to perform various
screen displavy functions, BDISP is a Basic loader version of
NISPLAYSRC. This subroutine which is located in the top 2K of
memory in a 32K machine is designed to perform several
functions. First to draw horizontal or vertical lines on the
screen of any length and starting at any position, using any
valid character to construct the line. Secondly using the
first two functions to draw a border around the screen and
thirdlv to reverse field a section of the screen or even the
whole screen. Machine code is used to perform these functions
because its higher speed of operation gives an almost
instantaneous display. All these functions except the border
require parameters to be poked into reserved memory
locations. These parameters control starting position,
character used, line length, and, with the reverse field

k, the block dimensions. The starting position is the
location in screen memory of the top right hand character of
the line. This screen Jlocation is stored as two bytes, most
significant(MSB) and least significant(LSB). These two
location values must be calculated before a line is drawn or
a block reversed. Screen lines should be numbered from 0 to
24 and columns from 1 to 40. The screen memory location can
then be calculated by multiplying the line number of the
starting location by 40 and adding to it the column number
plus 32768, the result will be a value between 32768 and
33767. To obtain the MSB and LSB values for this number
divide it by 256. The integer part of the result is the MSR
value, the remainder is the LSB value. Thus if the starting
position is line 4 column 10 the ca'-1lation is:

4*40 +10+32768 = 32938
12938/256 = 128 remainder 170

the MSB value is 128, LSB value 170

To draw a horizontal line the following Basic commands are
requireds

POKE 84, Start location LSB

POKE 85, Start location MSB

POKE 87, Line length

POKE 88, ASCII code for character used

SVYR(31232)
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To draw a vertical line:

POKE 84, Start‘location LSB
POKE 85, Start position MSB
POKE 87, Line length

POKE 88, ASCII character code
SYS(31246) '

To draw a border

SYS(31283)

To reverse field a block of the screen:

POKE 84, Column number of start
POKE 85, 128

POKE 86, Line number of start

POKE 87, Number of lines in block
POKE 88, Number of columns in block
SYS(31358)
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Lt

SFE=" "
FEM #$¥$EEEREEEaeseiitEEsenes

FEM $EXAMFLE OF SUBRROUTIME CALL

FEM ®TO DISFLAY WARMIHG MESSAGE

FEM #THIS SUBROUTIME ALZD CALLS

FEM *THE CURSOR COWMTROL SUBRCOUTIHE
FEM #CURSORCOMT AT 23200,

FEM 3Rt ebEEseEEeiEEeaeEsess
PRIHT®I

ME$="ESAMPLE OF MWARMIHG MESSRGEY
GOSUE 2al04

FRIMT"S"

EMI

REH

FEM

FEH

FEM

FEM

A0 REM #EE$EEEEEE s akEses e

* REM #CURSOR COMTROL SUBROUTIHE

FEM #E¥FEEEEREEEEEEEEEREEEEEEes

& COLE="snnnNpRRNINRRERERRRERRRRRERERERRRRRRNER]"

£ LHE =" nInIala]s]ala]nlnInIn]nInInInIn]ATaTn I n n]nT0InIN]N] "

2 PRIHT"&":

114 IFCOL>1THEMPRINTLEFT#®COLE. COL-12
£

T

AR
o)
vl

v
o~

T T T Oy
|
R O OVl

- ot
=
AR

-
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.,.,_
Lo DA A A
e
el

1) R e B ek ks e ok pode e ek ek pke e
T, e T =1
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Ty L0 e DO T
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o O
0 S T O e R
T 0 T
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[t
" " )

(=15

10 17

s IFLME:1 THEMFRIMTLEFTHCLHES . LHE-13:
2 RETLIEH
o REEM
1

2 FEM

8 REM

FEM

FEM ##$3EEEEEsEaeiess
FEM #LARNING MESSAGE

FEM s#ddedddEEedesesess
COL=1:LHE=24 GOSUE22200
F¥="1N00000"

FORA=1TOE8

AR=LOG g cPRINT Y SARMING A
AL=LOGCrs PRINT"BIAREHIHG " HE
HEST FRIMT" @ARHING —"LEFT#(MEF+SF$. 31 "8",
GETH#: IFA$=""THENz2B1112

IS LY SR ¥

b 050 G
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!
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-
MUR
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FETUEN
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[

NS

BRI N IR Bt ot

AR
el
| ORI o o I B
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T O 5 T DR T T

§ Lt
fxx]
=

3 5

-
ot

Tl R R e I N o S x

1

[ix ]

DU e I R I o R
at Al ¥ 00 100 15,

3
[
&
(5]
4
&
8
5]

AV SRR LRSI EE L2 S

FEM #SUEBROUTINE TO DRRW H BORDER

REM #ARROUMD THE SCREEN.

REM sk ekaidhenibinerriresg

FRINT"D" A$="&" ‘FORI=1TO25: A$=AF+"W" :NEKT
E¥¢="":FORI=1TO40 : B¥=E$+" 8" NEXT

FORI=1TOZ8 :FRINT"Y'TRECZO-ILEFTS#(EB$. 2K D - NEXT
PREINT"TY: FORI=1TOZ1 :PRINT"H"SPCI33 " 8" i 'NEXT : FRINT
FRINT"&"SPCCIS)"#Y"
FORI=GTOI9:PRINT"TT'SPCCI 2" "SPCC35-T%2 2 8" - NEXT
RETURHN

Fl$= i 12}
FEM ik b g o ik oron K
FEM *EXAMPLE OF SUBROUTINE CHLL
REM *TCO DRAW EORDER WITH SCREEN
FEM #HERDING.

FEM #fgsdihks it nrionjn ks
PRINT"":

FE="EXAMFLE": KEM ¥*¥HEARDING#*¥
FREINT" AaannpRetRRRERRBRRITEXT sksokikkkkgion’
END

FEM

FEM

REM

FEM

FEM

1 REM  sfkegiionioriiloriors ok e e
= REM $=UBROUTIME TO DEAK BORDER

FEM #RRROUND THE SCREEN MWITH A

 FEM $REVERSE FIELD FAGE HEADING

FEM TERHSFERED AS FP#
FEM  #dkd b e on o aor ok

2312 R=LEMCEE) Rl=146-F) 2

AL$=LEFT#{5F$. A1)

FRINT D"

FRINTAL$, ‘PRINT" "F¢"m"
PRIMT" :
FOR:=32850T03361BSTEP4@  FOKEX. 181 : NEXTX
FORR=52686 TO33636STEP4E | FOKEX. 181 1 NEXTX

FR THT " MiaTialal e TalalelTalaTaIeInlnTnle] |

FEINT"S"; :RETURN
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“.LIDIU“

40

laa 5
1o
1081
lgas
laas
1018
1820
1834
1846
1858
1668
1878
1658
1656
bt 1%
elalels
4884
S8ao
Yot
27800

£7ans

Pg=" "

REM kit e e Eaieaneees
REM *ExXAMPLE OF SUBROUTIME CHLL

REM *TO DISFLAY FORMATTED NUMBEERS
REM b el sk e

INPUT"INFUT 5 HUMBERS - ":AFC12.AFCZ).AFC30.REC4  AFCT

FRINT :FRINT : FRINT
F=12
FORG=1TOS
F$=R$ (0D
GOSUBZ /080
PRINTF#
NEXTE

END

KEM

REM

REM

REM

REM

REPERk ik ok o ek
REM#SUBROUTINE TO ROUND HUMEERS
27084 REM#¥TO TWO DECIMAL FLACES AND

27006 REM&FAD WITH SPACES TO RIGHT
27008 REM&JUSTIFY COLUMHS. NUMBER INPUT

27616 REM¥AND OUTFUT RS F$. OUTPUT
27812 REM#LENGTH P CHARACTERS.
REMMRRRE R
27816 A$="":A1$="":A2¢=""
27818 AN=VALIF$)

2rdld

2reza REM

Rt P Tar o

270 REM  #%#ROUND TO 2 PLACESH%#
Zraz4 REM
&r82e Al=—CINT(ANY-AND

27828 Al=50NCRIDRINTCAES(AL&18a:+.52/100

27es8 REM

27832 REM  #*¥¥FORMAT NUMBER#¥#
2ves4 REM

27836 A$=STR$CAL

27838 IFA1<.81 THEMAR$="8.88"
27848 IFLENCA$F =4 THENZFASZ
=784z IFLEMHCA$>4THENRS=LEFT$(R$. 4>
27844 TFLENCA$ »<4THENR$=A%+"0"
Z7g4e REM

=848 REM R TUSTIFY4*#

VeS8 REM

Z7H52 AF=RIGHT$(A$. 2>

27834 AF=STRECINTCAM ) »+A$
27036 PE=RIGHT#(SF$+A%,F2
ZvH58 RETURN

FEADY.
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DISFLAYSREC...... FAGE ©Bos

LINE# LOC  CODE LINE
au56  7A21 ;CALCULATE START OF MEXT SCREEN

@es7  ?PR21 sLINE WITH ANY OFFSET '

8858 7FAR=21 i

Bes59 7FR2L 98 HEXTL TvYA

apeR  FAZZ 48 FHA

Beel 7RAZ3 18 CLC

BBEZ 7FAR24 A9 28 LDA #$28

OE63 TFRZE 65 54 ADC STARTL

P64 7PAZ8 85 54 STA STARTL

PB6S 7PAZA A9 B9 LDA #$00

BBe6 7RZC 65 55 ADC STARTH

PBs7 7FAZE &5 55 STR STARTH

BesS FASB 68 PLA

8o59 TA31 AS TAY

BEve FAR3Z 6B RTS

@e71  7A33 ;

8672  FAR33 ;5°R TO DRAW BORDER ARROUMD SCREEN

8873 7FA33 ;

Ba74  7A33 48 EORDER PHA

8B7S FA34 98 TYR

0876 FA3IS 48 FHA

8o77 7PA36 S8R THA V
Bo78 PAR3IT 48 PHA ;
8873 7FA38 A9 AO LDR #$R8 : CHRRACTER USED FOR EORDE
@e3@ FA3A &S S8 STA TEMPS |
@881 FA3IC A9 FF LDA #$FF ;START OF TOF

8e82 TFASE 85 54 STA STARTL

AB83 FA4G A9 T LDR #$7F JLINE

B854 7R4Z2 B85 55 STA STARTH

@835 TFA44 A9 28 LDA #$28 sLIME LENGTH

BP36 TAR46 B85 57 STA TEMFPZ

BBs7 7R48 2B 88 TA J5R HORIZ ;DRAKW TOF LINE .
6888 7AR4B AR FBF LDAR #$EF ;START OF EBOTTOM 3
@B3s 7A4D &5 54 5TA STARTL :
Ge%8 TR4F A9 53 LDAR #$53 JLINE

Be91 7AS1 85 55 5TA STARTH

ves2 ?PAS3 RI 28 LDA #$28 ;LENGTH OF EOTTOM LINE
@893 7FASS 85 57 5TA TEMFZ

8854 TASY 20 B8 7A JSR HORIZ sDRAKW BOTTOM LINE

BB9s TASA A9 27 LDA #$27 SSTRRT OF RIGHT

BE%S  FASC 85 S4 5TA STARTL .

Be97 FRASE A 86 LDAR #$30 sLIME

Bass TFRSB 85 55 STA STARTH

aa9s  PR6Z AR 1T LDA #$17 sLIME LENGTH :
ailgE 7R64 &5 57 STA TEMFZ :
@181 7RES 28 BE FA JSR VERT ;DRAW RIGHT LIME :
8162 VRE2? A9 @8 LDA #5238 ;START OF LEFT

@183 FRAGE &5 54 5TA STARTL

8184 7AED A9 =8 LDA #$568 sLINE

@185 PASF 85 S5 STA STARTH

8166 7AT1 A% 17 LDA #$17 sLINE LENGTH

@167 7A7Z 85 57 STA TEMFZ

8168 7A7S 20 PE 7R JSR VERT ;DIRAW LEFT LINE

8189 7A7S 68 PLA

8118 PR79 AR TAX




- DISPLAYSRC......PARSE 0803

LINE# LOC CODE LIME

g111 VARYA 68 PLA

ailz2 PAYE A8 THY

8113 FVR?C 68 PLA

ai14 FR?D 66 RTS

8115 VAHFE ; ‘
8116 7FA?PE ;5/FR TO REVERSE FIELD BLOCK OF SCREEN
81i? VRYE ;

alig vVAE sSTART LINE # IN TEMPI

8113 7RFE ;# OF LINES IN BLOCK = TEMP2
aiz2e 7FRYE # OF COLUMNS IN BLOCK = TEMP3
aizl FVHFE sSTARTL = COLUMH # OF STRRT
glzz VATE ;

#1z3 FATE 48 BLOCK FHA

8124 TFRYF 38 TYH

8125 7FRAgB 48 FHA

g1z6 VR81 &R T<A

@127 7RSSz 48 FHR

dizg8 FRS83 RE S6 BLOCK1 LIX TEMF1

81z 7R8S 28 21 7H BLOCKZ JSR NEXTL

Bi3n TFA38 CH DEX

8131 7YRG82 DB FA BNE BLOCKZ

@ai32 FR3R RE 57 LDX TEMFZ2

#4133 7RSD A4 58 BLOCK3 LDY TEMP3

1134 PHRHEB8F E1 54 BLOCKS4 LDAR (STARTL>.Y

@135 VA%1 42 80 EOR #$306

8136 VRIS 21 54 STA (STRRTL>,Y

Bi3?7 VRIS 8B LEY

Bizg FA%E DB F?7 ENE ELOCK4

8139 TFASS CAH DEX

Bi48 TVR9? FO 86 EEG BEND

@141 VASE 28 21 VR JSR HEXTL
©142 TASE 4C 8D VA JMF EBLOCK3
8143 7RAL1 68 BEND PLA
ald4d  VARZ  AA TR
B145  FAARZ 68 FLA
Hld4e VFRA4 AS THY
0147 FAARS A5 FLA
B2148 VAR o8 RTS
B143 VARV . ENDi

ERRORS = ooa

SYMEOL THELE

SYMEOL  VALUE
BEGIN ¥ HEY BEMD THAL BLOCK vHYE BLOCK1 THRS3
ELOCKZ  TRES BLOCK:I  FRED BLOCK4  7RSF BORDER  ¥A33
HORIZ v Hed NEXTH vREO4 NEXTL vARZ1 NEXTY YA14
STARTH  @@55 STARTL  oBS4 TEMF1 aase TEMFZ 8as5?y
TEMF3 2858 VERT vHEOE

EMD OF RSSEMELY
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)

“dglqgu

1ae
1o1
les
12
11@
128
138
146
156
166
170
1806
198
200
210
228
238
2498
258
260
&7
2806
298
308
3la
320
330
344
350
360
370
388
396

REM skt b ke

REM ¥BRSIC LORDER FOR MACHIME

REM %CODE FROGRAM DISFLAY.
REM scikakpri itk abke

DATR31232
DATASS. 48,A4.,57, 5,58, 21,

DATAR48.,58.48,8R. 48
DATARS, HB, 85, 58

DATARS.,27.835
DATARS., 88, 85, 54 .
DATAG68.AR. 68 AS.
DATA48, 58,48, 8R.

68,68
43

54,88,
DATASS.43.A4.57.A2,88, A5, 55, 81,
DATASS.48. 18, A%, 268,65, 54, 85,54,

HH FFJb ll\.'4.-H"‘"
DATARY, BF . 85,54, A9,83.55.5
54)H9;d@:b5;d5 H"* 1
H':hb@ 85:45;“1‘;1

o H3

o A v
LR ]

I".:' "'-.l

=) 0N

‘- e - -

DATRAG.,56.,28.21.7A,CA. D3, FA.RE. 57
DATAA4,58,B1.54.49,80,91.54,88.10.F7.CH.
DATA4C., 8D, VA, 68.AA. 68, A5, 68,68

DATH*

READL

READA$

C=LENCR$>
IFA$="%"THEN330
IFC<10RC>2THEN3B6
A=ASC(R$)-48
B=RASC{RIGHT$(A$.,135-45

H=B+7#¥(B>9)—-(C=2 ¥ 16¥(A+7¥AZ32)

IFNCBORN> 255 THEN388
POKEL. N

L=L+1

GOTO=2V

PRINT"BYTE"L"=["A$"] 2777"

END

READY.

4y

oy M

Q0 OO Q0 O

o Vet
T A

. = e

.l'l renen

‘. e e

&3, A8. 68
21.7VR. 88
€5.55, 85,1
b 3 o=
o7 .28, 08,
SV.28,8E.
L5728, 8E

Fd.86.

28,21.7AH

Xy D

g ]

b=t
onte?

[

fax]




HIGH DENSITY PLOTTING

One great drawback with having a display only 40 characters
wide and 25 lines deep is the poor definition acheivable when
displaying data in graphical form. Although there is no way,
short of modifying the circuitry, that the number of
characters per line can be increased, one can improve the
definition by clever manipulation of the graphics characters.
Thus the five quarter square characters can be used to double
the definition of a graph plotted on the screen. Similarly by
using the seven characters with horizontal lines of different
thickness one can draw a bar chart with a resolution of
better than one in 160. The three programs in this section
employ these techniques for graph plotting, barcharts and
general graphical display.

DDPLOT

This subroutine draws a double density graph of a function
defined as FNP(X) prior to the subroutine call. The axes are
drawn accross the centre of the screen and down the left hand
side; no scale is drawn. Lines 24034 to 24040 perform the
double density character selection from one of four quarter
square characters.

Parameters used:
FNP(X) - the function to be plotted by the subroutine.
BARPLOT

BARPLOT draws a vertical barchart of up to 31 variables with
a definition of 1 in 160. The variables are transfered to the
subroutine as an integer array P%(X). The barchart is
surrounded by a border and given a heading in reverse field
characters in the centre of the top line of the screen. A
vertical scale is given from zero to the maximum value to be
displayed, the line increment is thus 1/160 of the maximum
value. The horizorital scale numbers the bars from | to 31;
this number was chosen to allow the bar chart to display
daily data over a one month period and can be changed if
desired. Lines 24166 to 24184 increment the vertical line in
eight discrete steps, using different graphics characters for
each increment.
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Parameters used:

PS - variable for table heading; maximum length &0
characters.

P%(X)- table of data to be displayed in barchart; maximum 31
entries, all integers.

SPS - string variable of 40 space characters.

LPLPTSRC

This machine code program allows points to be plotted on the
screen in double density format (ie. screen dimensions are 30
x 50 points). As with the subroutine DDPLOT, this is done by
using the quarter square graphics characters. This program
however is much cleverer since it takes into account all the
combintions of quarter square characters which can be placed
in a single character space. The graphics character occupying
a single character space will change when new points are
plotted within that character space, without affecting
existing plot points in the space. The program requires three
variables which can be passed from a Basic program using POKE
commands. These variables are the X coordinate passed as one
byte, the Y coordinate passed as two bytes (the second byte
is always set to zero). The third variable is set to 0 if the
point is to be added to the display, and 1 if it is to be
deleted. The program incorporates error checking and will set
an error flag if an error condition is present. The error
states are: firstly, plot coordinates are out of range, and
secondly a plot point already exists at the coordinates
specified. The program is located in the second cassette
buffer and can be loaded either as a machine code program
using the monitor, or with a Basic loader. This is contained
in lines 10-400 of the program LINEPLOT.

Example: To plot a point at X - Y coordinates 14 - 25 use
the following commands.

POKE 84,14 X co-ordinate
POKE 85,25 Y co-ordinate LSB
POKE 86,0 Y co-ordinate MSB
POKE 89,0 add point

To check the error status.

PEEK (998)

e R



LINEPLOT

This program is an example of the use of the previous machine
code program; lines 10-400 are a Basic loader for LPLOTSRC.
The program is designed to draw lines in quarter square
characters between two sets of screen coordinates. These are
input in line 1005. The remainder of the program calculates
the position of the next point in the line, (parameters X1
and Y1), which are poked into the relevant locations prior to
jumping to the machine code program in line 2270. The program
could be easily modified to act as a subroutine within a
larger program.
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FEM #$#343REE e e rkebasise

FEM #EXAMFLE OF SUERQUTINE CALL TO
FEM #CONTROL CURSOR FOSITION PRIOR
FEM #TO PRINTING OH SCREEM.

FEM $#E$kkd €k eeitesarpsseons

FEM #%CLERF SCREEM%*

PEINT"I™:

FEM  ##START PRINTING FIRST LINE AT#%
FEM ##LINE S5 COLUMN 1o%%
COL=18:LNE=5

GOSUE 29806

FRINT"#FIRST LINE COL=18.LINE=5"

FEM ##SECOMD LINE COL=1.LINE=15%%
COL=1:LHE=15

GOSURZ9306

FREINT"#SECOND LINE COL=1,LINE=15"

EHD

FEM

REM

FEM

FEM

=888 REM

23308 REM kiR ok kR okgokiok ok

2 FEM #CURSOR CONTROL SUBROUTINE

4 FEM 3efiiskkiiparrikonkkksion

& COLE="IRBRRBNBRRRRRRREERERRRERRRERDRDRERRERRDI"
& LHE$=" nlaIalaInInInIaInInT AT A TR A AT NI N AT AT TR "

8 FORRZ=1TOZ
4
£
i

PO A N wx)

5 50

DoCRDoUR Y BT N O S Ly
"CURSORCONT"

b poks ke ke b ke ek ik ok ek
OUR Ul bl cn)

oL
DI O R DR

!
RO R

(xR
ARN U RN s
Pt R

L el Rl
oo
D
Dot

LA R
S |:_;_| %51 b
Do I N WX

AN
LRLACY LAY

.
WD
00 G0 OO0 0D

2 PRINT "
IFCOL>1 THENFRINTLEF T$CCOLS, COL-13;

+ IFLHE>1 THENFPRINTLEFT$(LNES. LNE-1) ;

& IFAZ=1THEMPRINT" "

1 NEXTAZ

2 RETURN

SON S DN I DN U RN O

Ul

SURN RN RN RRY
W0 0 00

I YRRy
O
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lddd.

ul

o

1668
1aa1
188z
16e3
1819
1826
1838
P55 1)
2008
48898
151517
s8Ea
248808
24832
240684
24088
24[0s
24818
24812
24014
2401&
24013
24820
24822
24924
24828
24828
24a36
24832
24434
24836
24038
24048
24842
24844

REARDY.

48

REM #kkfedhbdkEEEEEkieeeEerkeees
REM #EXAMPLE OF SUBRCUTINE CALL
FEM *TO DRAK GERFH OF FUHCTIOH
REM #3:¥¥EEEEEREEdepbedetedeigs
DEFFHF X =SIHORA 8, 280
GOSUEZ48588
EHD
FEM
FEM
REM
REM
REM
FEM Mdokschirfaiob ke ee ks srs
FEM ¥SUBROUTINE TO DRAM A DOUBLE
FEM #DENSITY GRAFH OF THE FUMCTION
FEM *DEFINED BY - FHFix>
FEM $EEsidikiEdiikffebhk ke fnns
FRINT"O"
FORX=32VE8TOIZ7ZSSTERPAS  FOKEX, 181 1 NEXTH
FRINT " S{nIaIalaiaTalalalaInlaln]

=

FORF=1TOFS

Y1=FHF K2

Y=24+24%Y 1
RE=INTOXAZ 0 W2=INT Y A2
IF<25390RY22STHEHGOTOZ 41844
X1=R2-R2 Y=Y 2-Ye
A=33728-Ya¥4a+ 52

IFx1<.5THENX1=8

IFY1<.STHENY1=8
IFX1=0ANDY1=THEHNC=123 GOTOZ4842
IF¥1<BRANDY' 1< -8THENC =124 : GOTOZ4042
IFX1FBANDY 1 =8THEHC=185 : GOTO24842
IFx1=0ANDY1<>8THENC=128

FOKER.C

NEXTx:RETURH




"BARPLOT"

DIHF 31

SPE=" "

FEM ###5¥$EEEEEEREEEEEEEEEEERERs

REM #EXAMFLE OF SUEBROUTIHE CALL

FEM #*TO DERM A BARCHARET.

REM #¥5¥FEEEEEEEREEEERiipEredses

FORG=1TOZ1

INFUTF: IFF<ATHEN 1858 :REM ##INFUT TILL HEGATIYE HNUMBER¥*
FROQ=F

HEXTE
1856 FP¥="ESAMFLE" :EEM *#HERDIHMHG*#
16866 GOSUERZ4108
18760 GETA$F: IFA$=""THEN 1678:FEM *#LAIT TILL KEY FREESSED TO EMD%*
1828 ENMD
FEHM
REM
FEM
REM
REM
4180 REM Sf$EfERiedidefppiiiieiigeg
24102 REM SUEBRDUTINE TO DRAW BRECHART
24184 REM #USTHG 31 YARIABLES STORED
24185 REM #RS Fxix>». TABLE HERDIHG IS
24182 FEM #TRAHSFERED RS F¥.
24110 FEM skdfddgdipepididifepdipidy
24112 A=LENCP$» Al=048-A>-2
24114 RI1F=LEFTH#{SFF. Rl
24118 PRIMT"IM,

4115 PRIMTRLI$: PRIMT"X"F$ @

24128 FRIWMT" "
24122 FORE=ZZ2822TO3361 2STERPYG FOKES, 16
4124 FORR=ZZ8E5TOZ26855TER4O  FOKES, 18
24126 PRINT" MInIIaIaIRInIAIalRIAIRIRIRIAIR]NIATNTA] B | "
24128 PRINT" | s assesaseesansas sassana C3 S
24138 E=H
24132 FORD=1TOZ1
24134 R=FXCE
24125 IFAHETHEHE=A

24138 HESTR
24148 FRIMNT"See"'E

24142 A=E- 150
24144 FORD=1TOZ1
24148 FRINTHS
241458 FORAY=1TOZ1 :PEIMT"A" -HEATAY
24158 FRINTTAECO+4 )
24152 AS=IHTOPHEODY AR
24154 AL=IMTCASSS2

24156 AF=AS-Co#AL >

24152 IFALCITHEHGOTOZ4186

24160 FORGE=aTORL-1

24162 PRINT"S "W

24184 HEXTRS

2416 IFAF=AGOTOZ415 o

24188 ONAFGOTO24178, 24172, 24174, 24176, 24172, 24158, 241582, 24124
S4178 PRIMTY®R_" GOTO24128

S4172 PRIMT"R " GOTO24155

24174 PRINT"RG" :GOTOZ4156

20D 0D D R S e D

.,...
£ l'.-:' [ A DA R A R

Do Il ot R BN O I':-J

Do)

Do s I o X
[ OO A A
Do DI Iy kN

ORI DX s RO B SR L8
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24176
24178
24188
24182
24184
24188
24188

READY.

FRINT"Sa:
(G0TO24186
GOTO24186
GOTOZ4 156
GOTO24185

FRINT &
FRIMT" & "
FRIMT" &
FRINT &
NEXTE
RETURN

GOTOZ415e




LFLOTSRC. ... . . PAGE 88G1
LINE# LOC CODE LIMHE

S FEEEEE AR
+#FET IN DOUBLE DEMSITY FORMAT

S #¥5-CO0RD IM LOCATION &9
S¥Y-COORD IN LOCATION 55

%8 IN LOCATION &3 TO ADD

1IN LOCATIONW 23 TO DELETE
J¥ERROR FLAG IN LOCATION 598

+#¥1 OR 2 = PLOT OUT OF RANGE

i%4 = NHON FLOTTARELE CHRRACTER

%  ALREADY AT THESE COORDINARTES
;%  0OH SCREEN

SRR RO

DDA R o DA I 3K
T 5

0 T T
Lo oo ]
T 000 050 0 (0 5

[ A A IR X
T G0 0 0

RN I T Y DN

S G S

[,
URY R A
(]
DA o A R A I ot A ]

-,

G S
Co 30

Co 0 S5 O
AR AR
o &

ot
el
Pt
|
ol
]

% 5
D E

EAR
[y

,_
'l
[
[y
£

0 =S Py O B Gl Pl v 000000 00 = O L0 e 0 o3
50 S0 O 05

W O

[
MmN
[t s I s K]

KCOORD=#5¢

YCOORD=%35

AURD=%53

BINOFF=%5R

REFRSH=$E348 -

) O
DA I AR

[ o U )

Do N ]
o O R

DA N
MO D DD &S

™

LI e et e i e
o

[ I

EEGIN=$833A
#=EEGIN

Do Dl o O B o K o0 o)

SS) STRRT LDA #68
EE @3 STH ERROR
Sh ZTH EINOFF

w G G0 G0 D D D
G 150

| ONT OX K]

a0 03 G 00 G B
[xx]
[a]

L0 Ll a0 00 50 O

T

(] e o
e Lo

I )
Do I E R x

[ SO R O N N

[BRE AW LA

= ;

829 8341 sTEST IF ¥Y-COORD IS 49
138 8341 ; :

Be31 a341 AS 55 LR YCooRD

BEZZ 8343 % 32 CHF #50

BE33 8345 9@ a3 ECC YOEK

BE34 8347 EE E& @3 INC ERROE

BEzs as

-
aon]

;TEST IF SCOORD IS »79

]

DA AN x|

-
[in

YOk LIA XCOORD
CMFP #3230
BLCC HOK
S INC ERFOR

M w ]
mwy T D
M inon
M2 cnen
DU RN o

s

T T O T O

N L o RN %

;RETURH IF QUT OF RANGE ERROF

[y

XA

0K EIT ERROR
BED SORIG
RTS

-
st

DD
- 5

Dol Ayl
r M
— 1Ty
=
[

b
s,

N P

L A O A R

0 a2 0T O 0D O 0T
g
oy T P
A
[N B
v
oy

A
U ol ]

Lt Coll 0ot Gt 00t a2 (el 03 1

L0 CnCnencnonon Cnonon onen o

i INVERT SCREEN FROM TOF TO BOTTOM

ol xn ]

k!
o
Y

ITY Cor b A0 L0 M0 0 0 00 0Ty 0 Gl 0

845

aed43 O

S T R s Y-COORDINATE »
ga3l o3 ;

B85z @3 A3 31 SORIG LDA #43
Ba53 83 38 SEC

a834 a3 ES 55 SBC YCOORD
HESS  B3SE 85 S5 5TAR YCOORD
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LFLOTSEC. .....PRGE ooBz

LINE# LOC  CODE LINE

8a56 8368 ;

Bgas7T 8350 JSAYE BOTTOM BIT OF %-COORD

9853 @368 ; IN EIMOFF

8853  B36d ;

OOE0 G360 46 S4 LSk RCOORD

ges1 8362 26 SA ROL EINOFF

G862 9364 ;

@863 @364 ;SAYE BOTTOM BIT OF Y-COORD

gacd4 0364 ;IN EINOFF

g965 9364 ;

GP6E 8364 46 55 LSk YCOORD

BB67 B386 25 SA ROL EBIMOFF

8068 9368 ;

8867 9363 SMULTIFLY YCOORD EBY 48 AND

8878 8368 JADD SCEEEM BASE ADDRESS

8871  ©36S ;

8972 8363 Be S5 ASL YCOORD

9873 B36A 66 S5 ASL YCOORT

aev4  @3sC @5 S5 ASL YCOORD

o875 @36E HAS S5 LDA YCOORD JSAVE IN R-FEG

G976 @378 @5 S5 ASL YCOORD

@a7? 8372 26 S6 FOL YCOORD+1

8878 B374 BE 55 ASL YCOORD

Bev3 85376 26 S6 FOL YCOORD+1

ges8 8378 18 CLC

BAS1 85379 65 S5 ADC YCOORD

ga32 B537FE £5 S5 STA YCOORT

@983 837D RS 56 LDA YCOORT+1

aa84  B37F 6% 86 ADC #$58 JSTRRT OF SCREEM

APsS @381 55 S6 STA YCOORD+1

go8e  B383 ;

8887 9383 ;EXFAMDY EINOFF

8088 9383 ;

9Bs9 B8333 AG SA LD EIMOFF

Be98 @385 AY 01 : LDA #1

@p31 B387 85 SA STA BINOFF 3
9992 @353 EO 6@ EXF CPH #@ :
8893 ©33B Fo 05 EEQ ENDEXF i
8994 033D @& SA ASL EIMOFF |
B@95 @38F CR DEX |
8836 8339 5@ F7 EBCC EXF ;
9e37 @392 ;

a833 8592 iGET CHRAR INTO A-REG

8993  BI9z ;

8168 8392 R4 54 ENDEXF LIY XCOORT

8161 @394 E1 55 LDR <YCOORD? .Y

8162 8396 ;

. 8183 8395 :CHECK CHAR IS5 YALID GRAFHIC ;
8104 8396 ; i
8185 9396 A2 69 LDx #8 4
G106 8398 DD CE @3 MOREC CMP TAELE.Y 3
9167 O©O39F FO BB EER FOUNI 2
@188 @390 ES INx §
91869 ©3S9E EP 18 CP¥ #15 .

0110 B83R8 50 F6 ECC MOREC



LFPLOTSRC. .. .. FRGE &ea3
LIME# LOC CODE LINE

3Rz :CHAR 15 MOT IN TAELE
L5 0 o P :
2 @4 LDA #4
k] STR ERROR
MM b1 KETS

N
L,
I
O
Ty 00 D

=
m
Ty
[x )
)

011 asR:2 i

Blls @3R3 sCHAE IS5 IN THELE
8113 B3RS +50 ERASE OR ADD
g1zg @3R8 ;

alz1 B83R3 AS 59 FOUMDY  LDA RORD

@122 @3AR D8 &7 ENE ERRASFT
@123 @3Ac ;

0124 B3AC sADD FOINT TO SCREEN
8125 @3AC ;

RODFT TxA
SH OFR EINOFF
CLC
TR
@A ECC WRIT

[xx
e
I
)
[xx)
ERNRR NN
alaxlnolin
X U § B e I o
LDV D0 e 50 00
T WwnD

8132 ©3B3 ;ERASE FOINT FROM SCREEH

al3z OSB3 ;

28134 @3BF RS SA ERASFT LDR EBINOFF
8135 @3PS 49 FF EOR HEFF
@135 @3BY &85 SA STH EINOFF
89137 B3E? 2R TR

R138 B3BA 25 SA ANDY BIMOFF
@132 B83BC RA THX

Hl48  @3BD ;

8141 @3ED WRIT FORE SCEEEM REFRESH
a142  @ZED :
49 ES WRIT  LDA REFRSH

8143 @3l RO
did44 @a3cHe 43 28 EQOR #3%Z0
#4145 a3Cz 23 248 AHD #%28
Bl4s  @83C4 Fa FT BEC WRIT
8147 @30e ;
H142  @3Cs JWRITE HMEW GREAFHIC CHAR TO SCREEM
did43  Jzce ;
BH158  83C Bl CE 83 LA TRELE. X
#2151 C H4 54 LI SCOoRD
152 C 51 55 STA CYCOORD Y
Hiss = ;

o C +EETUREH SUCCESSFULLY

C ;

TS

RO ENEES TN NN
)

IS X
2o 2

o
EARN)

=t
-

T Oy

;TAELE OF GRAFHICS CHARACTERS
e THELE .EYTE $20.$7E.$7E.$51

el

D T T ) b b b b bt G G
[
o}

&1
@0z 7L JEYTE $7C.$E2. $FF . $EC
@30E  EZ2

Joxl 0 2 O O T O R T (S o

Oy O Oy O o 0y 00 g O LR
el U IR I R I S

P Pk o ke ke ok fch o s Boeck o i
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LFLOTSRC......FAGE @oa4

LINE# LOC CODE LINE

al61 @304 FF

6161 83DS EC

alez @3Dle &C EYTE $60. $7F . $52.$FC
aie2 83D7 7FF

alez B83D8 &2

8162 83D% FC , ‘

Bl63 83DR El : .BYTE #$E1.,¥FE.$FE. #A0
0163 ©3DB FB

0163 @3DC FE

vle3 @3DD R

8ie4 OG3DE ¥=¥+3
Bled @3E6 ERFEOR  #=%+1
@lee  @3EYV .END

ERRORS = @9oa

SYMBOL TABLE
SYMBOL  VALUE

RODFT 83AC AORD ous3 BEGIN i3 2H BINOFF  885H
ENDEXF @392 ERASFT  @3B3 ERROR a3Es ExF gIs3
FOUND 83A8 MOREC a39s FEFRSH  ES48 SORIG 8253
START 833A THELE v3CE WHIT @3ED XCOORD B854
XOK 8353 YCOORD 8855 YOk a3d4H

END OF ASSEMBLY
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FEM #¥RE@aid e Eiaaennehsfssy
FEM #FROGRAM TO DRAM LIMES OM SCREEH
REM #USIHG DOUBLE DEMSITY MACHINE
RFEM ®CODE PLOT SUEROUTINE.

FEM #EefEadfttbi s i eseb i s eeeess
FEM

REM

FEM ##MACHINE CODE LORDER##

18 DATRSZE

"LINEPLOT"

OO0 = oy a0 e

28 DATHRZ.88.58D.E&. 83,585, 5/

S8 DATAARS. SS.C09, 32,98, 83,.EE.E&. 83
48 DATAARS.S4,.C3.56, 98,83, EE.ES. 63
o8 DATAZC.EE,83.F0. 081,68

&8 DATHAS.31.358.E5.55,55.55

78 DATAR4E .54, 25,5/
S8 DATA4S.55. 26, 5R
28 DRTAGS, 55,685,585,
21 DARTHES.S55.85,55
128 DATARG.SAH.A9.81.
118 DRATAR4.54.Fk1.55.
128 DATHAR.84.20.E6.
128 DATRAS.S3, 8.87.
148 DATAAS.SA. 943, FF.,
158 DATAAD.48.ES. 43,
1&8 DATAELD.CE.8>.A4.
178 DATARZA,7FE.TER.&1.,
158 DATA*
=88 REARDL
218 RERDAF
228 C=LEMCA$)
238 IFA$="#"THEM45E
S48 IFCCI0RC:ZTHENZZG
250 A=ASCOAf —48
26 B=HSCIRIGHTF.RE, 130-45
278 H=E+7# B30 —iC=2% |CRA+THHSI 30
e IFHCR0RH: 2SS THER 28
FOEEL.H
L=L+1
GOTOZ218
FRIMT"EYTE"L"=["A$"] 777"
FEINT"I".
FEM
FEM  *«ROUTIME TO DREAW LIMES FROM START TO EMD COORDIMATESH$
FEM

FRIMT "',

IHFUT =1 .51 82, Y2

o

o ]
g

=4 U T Q0 00 20 T 00 (N

~

P e

~ Ty D

T B O o Ty
P
=
T
Dol s M}
-
-'J

f

U =S e RPN DN IS
te L TN S D -

?;EF;ECJEC,?FJEEJFCJEIJFE,FEJHB

ot IOV I I

Y AN S PR TN TV (N ¢

IR DU I IR DN B O I RN

FRIMT"S "

GOTOlo08

FEM

FEM #$CHECE COORDINARTES IH BOUND#®

FEM

IF Ol H=0RHDA L =730 AHD N2 =0AMNDR 2 <=72 ) THENZBS B
ER¥=": 0UT OF REAWNGE"

RETLIEN

MU ORI e el AU A I A I I B A

DA oI ]
[oyl]
i
)
o
)
o
MY
]
L,
KN
i

R A A L I R N O B e e e S )]
'?'

Doyl o B o B A IO I U U o B

BAMDYZ<=43) THEHZB28

0 I I O Y R
Lo I Bl O IDA R AR

2 IFCY 1 =8RNDY 1 {=43AND Y 2=
2878 ER$="% QUT OF RANGE"
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=BsK
834
21ipa
211 ¢
2128
2138
2148
2196a
2ie
21va
2188
2128
2208
221a
2228
2238
2248
2298
2255
2&@
-—Ll 9
2288
;Eiu
2310
2328
2368
2370
2380
READY

FETURHN

ER*:II 11

FD— na-wl

D lTI"t ll
REM *#HEHREST DIAGONAL %
AB=1:A1=1

IFYD<ATHEHRG=-1
IFXD<ABTHENA1=-1
REM ##NEAREST HORIZ/VERT¥¥
RE=ABS(XD) :YE=ABS(YD) - DI1=KE-YE
IFD1>=0THENZZ228
S@=-1:51=0:LG=YE: SH=XE
IFYD>=0THENSB=1
GOTOzZ248
S0=0:51=-1:LG=XE :SH=YE
IFXD>=BTHENS1=1
REM ¥¥SET UF#%¥

TT=LG: T5=5H :UD=LG-5H: LT-HH—Lufh
D=8
REM #¥WHILE MORE FOINTS DO¥¥

POKES4, X1 : POKESS, Y1 : POKES6, 8: POKESS. T

IFCT>»=ATHENZ3208
CT=CT+T5:¥1=x1+51:Y1=Y1+50
GOTOZ368
CT=CT-UD:®X1=X1+A1:Y1=Y1+AB
TT=TT-1

IFTT<=@THENRETURN

GOTO2278



GENERAL PURPOSE SCREEN HANDLER

This section deals with a general purpose subroutine capable
of handling all data input and output from the screen (apart
from graphical output). The subroutine incorporates full
error checking, validation, and screen formatting. The basis
of this subroutine is a table of nine arrays (in the
subroutine these have 50 elements each, but this can be
varied to suit the application and the machine). These arrays
are used to store the parameters required by the subroutine,
however, although parameters can be passed to and from this
array from the main program, it is designed to be loaded with
data from a disk file. The disk file will contain all the
data required to print a message on the screen and input data
according to certain parameters. Each element in the table
contains nine variables (one from each array). These
variables are: the message to be printed on the screen, its
position on the screen, the start position of associated data
input, input type and length. The last of the nine variables
is an array where the data input is stored. They are as
follows: ’

LS - line of start of screen message

CS - column of start of screen message
LE - line of start of associated input
CE - column of start of associated input
P2S - input type

A = alphanumeric

N = numeric

D = date

Y = yes/no

C = numeric + check digit
P3 - maximum input length
P4 - minimum input length
MS - message for display on screen

PDS - data input by subroutine or
data from main program to be output

These variables are stored on disk as a sequential file, (a
parameter file), all associated elements being concatinated
together as a single string variable 79 bytes long. This disk
file is read by the subroutine starting at line 12000, which
eads each of the concatinated strings gup to 50) in the data
file, and dissects them into variables in their respective
arravs(lines 12130-12170). The disk file is created when the
program is written, using the program CRTMASK. The name given
to this file will then be used as the variable PNS$ in the
file read subroutine at line 12000. Before creating the file
all the screen displays used by the program should be drawn
out on graph paper as they will appear in the program (see
diagram). Wherever possible the same input prompts should be
reused in the same position on different screen displays,
economising on the number of records in the file. This
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subroutine also has a "help" f{facility which gives the
operator additional information on what to do for a
particular entry. The help facility is called by pressing the
question mark key, a line of text explaining the current
entry is then displayed on lines 24 and 25 of the screen.
This line of text is also stored on the screen format
parameter file, it is identical to a normal input message
except that the parameters for input type, start and length,
are set to zero. When all the data has been entered on to the
file using the program CRTMASK the file should be terminated
by entering a record consisting entirely of "Z"s, so that all
79 bytes of the record contain the character "Z". An example
of the parameter file required by this subroutine is on the
disk associated with this book it is called SCREENI. .
Having used the subroutine at line 12000 to load the data
from the parameter {ile into the arrays, the main screen
handling subroutine can now be run. This main subroutine
which starts at line 28500 requires four parameters in both
the input mode and output mode (besides the screen format
parameter arrays). The most important of these is the
input/output array PD$; the pointer to which element in PD$
is .to be accessed is stored in the string PIS. PIS is a
string of concatinated two digit pointers into the screen
format table, to screen format commands and messages required
in a particular screen display. Thus a string for PIl$ of
"09020501" will display messages stored in elements 9,2,5,
and 1 of the screen format table and put the inputs in
PDS(9),PDS(2),PDS(5) and PDS(1). A similar string PHS is used
to point to the ‘help messagés‘ in the array. PHS is the same
length as PIS and the 'help message' for a given input will
be in the corresponding position to the pointers for the
input in P1S. With the PIS$ string "09020501" a corresponding
string for PH$ could be "04000600" where ‘'help message' 4
will be displayed if requested during input 9 and help 6
during input 5. An input of 00 in PH$ means no ‘'help
message', thus input 2 will have no 'help message'. The last
parameter required is PO. This is used to indicate whether
the subroutine is to be in the input or output mode. If PO ijs
set to O then the subroutine is in the normal input mode, and
the result of each input line will be put into the
corresponding element of PDS. If PO is | then the subroutine
will be in tho output mode and the contents of the
corresponding elements of PD$ will be displayed after the
message starting at the input start location. Lines 2000-2040
are an example of parameter calling routine using the screen
handling subroutine and setting up the parameters for input
of data. Lines 3000-3050 are simply a means of displaying the
contents of the output parameters in array PDS$ which have
been input by the subroutine.

All the standard data input command keys are used (see
section on data input subroutines p.l3). Note that when a
field is aborted the word "abort" is placed in the
corresponding element of array PDS.
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Parameters used:

Arrays:

LS(X) - line of start of message,two bytes long

CS(X) - column of start of message,two bytes long

LE(X) - line of start of input or output variable,two bytes
long

CE(X) - column of start of input or output variable,two
bytes long

P2S$(X)- input type, one byte long

P3(X) - maximum input length, two bytes long

P4(X) - minimum input length, two bytes long

MS(X) - screen input message or help message max 66 bytes
long

PDS(X)- result strings either from input or to be output,

maximum length defined by contents of variable P3(X)
Mask strings:

P1$ - string of pointers Pl into arrays
m$,LS,CS,LE,CE,P2$,P3,P4 and PDS$; each pointer occupies two
bytes and there is no limit on the number of pointers in the
string.

PHS - string of pointers into array MS used for help
messages, each pointer occupies two bytes and corresponds to
a pointer in the same position in P1S. A 00 entry signifies
that no help message is available for that entry.

Various:

PO - set to one for subroutine to function in output mode
and set to zero for normal input mode.

PNS - screen format file name required when screen parameter

file is read during program initialisation, should contain
the file name then ",S,R™eg PNS$="SCREENI,S,R" where SCREENI
is the file name)

SPS - string of 40 space characters
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108 SFPE="

116 CR#=CHR$132

18938 REM skt e e

16&11 REM #THIS FPROGREAM IS DESIGHED TO
1892 REM *#CREATE A DISFLAY DATA FILE

1863 FEM ®FOR USE BY THE FROGRAM

1694 REM ¥*CRTFORMAT.

1885 REM sekiokisiorkniiihir ke e anns

2808 INFUT" IMMCRT MASK FILE WAME".A#
2950 BF="@1:"+A%+" . SEQ.WRITE"

ze6@ OPEN1S, 8, 15:GOSUB38006

2108 OFENZ.§&. 2. B%: GOSUB38888

2185 PRINT#Z,A$CR$

2118 FORG=BTOS0:REM ##¥MAX HUMBER OF RECORDS IN FILE¥#
2120 INPUT"HMLINE OF START OF MESSAGE".E#
2139 B#=RIGHT${"@a"+B¥,2>

2148 CUs=b#¥

2150 INPUT"®COLUMN OF START OF MESSAGE: BF
2168 B$=RIGHT$("88"+B&,2>

2178 CU$=CUS+E$

2188 INPUT"BLINE OF START OF INFUT".E#
2198 B$=RIGHT$("98"+B$.22

2288 CUs$=CU$+B$

2218 INPUT"MCOLUMN OF START OF INFUT",E¥
2228 B$=RIGHT#("88"+B$.20

2238 CU$=CU$+B¥

2240 INPUT“#MARIABLE TYFE- A. M OR M ",E$
22568 BF=RIGHT${B%.1>

2268 CUS=CU$+bB¥

2278 INPUT"BMAKXIMUM INFUT LEMGTH".E$

2288 BF=RIGHT${"9a"+B%.2)

2298 CU$=CU$+E$

2308 INFUT"AMINIMUM INPUT LENGTH".B#

2310 E$=RIGHT${"B@"+B%,2) ‘

2328 CU$=CU$+E$ :

2338 INPUT " Ialale=CREEN MESSAGE " M$

2348 IFLENCM$) »06THENZ358

2358 ME=LEFT$MF+SPF. 660

2420 IFLEFT$(CU$, 2»="22" THEN:=34

2438 REM *#PRINT CONCATINATED RECORD TO DISk##
2448 PRINT#Z. M$+CUSCRE

2478 NERTE

29988 CLOSEZ:END

20008 EEM #¥#DISK ERROR DETECTIOH®#

30060 INFUTH#1S, EM$.EM$.ET$.ESH

saala [FEN#$="80"THEMN RETURM

3bu2e FRINTEM$.EN$,ETS$.ESS

30638 CLOSEZ 'END
READY.




SP§=" "
DIMPIECSAY , LECS8), 0S¢5, LECS ), CECSa) . P2$C58  FE(SO) , P4C58) , MEC S5
REM #Hefaat s 6 ennbbief s s s

REM #EXAMFLE OF SUEBROUTIME CALL -

REM #FIRST TO IMFUT SCREEM FORMAT

REM $FILE FROM DISK THEM RUM SCREEN

REM #HRHDLER FROGRAM TO DISFLAY

REM ¥SAMPLE SCREEM OUTPUT WITH

FEM ¥DIFFERENT TYFES OF INPUT AMD

REM ¥HELF MESSAGES.

REM ##fssddesEaastaranairt

REM

REM

REM

PH$="SCREENT "

GOSUR 1 20068
REM

FEM

FEM

Fl$="0102030405"

FHE="BE00G73566"

PRINT"D";

F=0

GOSUBZESEE

EMI!

REM

REM

REM

REM

REM

FEM $#E6EEEEnntanbantr e e

REM #5/F TO IMPUT SCREEN FORMAT

FEM #DATA FROM FILE HAME PH$

FEM #ALSO INITIALISE ARRAYS USED

REM #EY SCREEM HAHDLER.

FEM $tdddsseaspsersietbreronne

FORQ=ATOSE

MECG=" " FDECma=" o

HEXTI

OFENZ. 2. 2. FH$

FORD=ETOSE

IHPLIT#Z . A%

IFMIDFCAE. 57, 2 3="Z2 " THENG=56

LErm=YAL CMIDECAS, 55, 23 CSORY=VAL (MID$CAS, 78,200
LECG=VYAL cMID$CA$. 72, 233 CECRI=VAL cMID$CAS, T4, 20
Fog 0 =MIDFCAE. 75, 13  P3C0Y=VYAL (MIDSCA$. 77, 20 0
Pamr=YALCHIDECAS, 79,200

ME QI =LEFT$EAS ., 653

HEXTD

CLOSEZ

‘3 RETURH

SHBERR REM

T (T

"CRTFORMAT"

[ ] I"él [u]
oA R AR

U I R I S RN BT ISR N0 N 1 I N PRI DN S ko B o I B D DU I U ST IO I I U I ID NI TR 1 SO B ORI (N Ry )

= 4 A o i
AU INA R IDA R R A T U IO U O U O ot

T T D T T 0 0 O G0 G 0 P ea b e (T 0T 0D TS0 e (5020 0 O 0 T

M L S N s A AR

-
e

ll—*-l--‘-l-'-’-l-l-‘-l—!-I—-‘HHHO——'-HH”P—‘-P—'—I'-‘-HI—‘-l—l-l—-&l—l-l:l:!‘-.]I:r'|l:_n#‘;rl._:lr'._]fl.;lrl._'lf'._'l['._l/;-;b—l-HHI—&HHHHHHHHD—LHHHI—&H
Po Pl Pl P Polo P2 P py oy Pl fud Pl ol Pl o P Tl ol Pl Py Tl €0 GO Q00 €50 20 450 250 050 50 050 000~ o0 O B o ol Tl e G500 T00 050 O

21008 REM
J20ER REM
<2888 REM

STANA FEM St nin e
27818 REM #CHECK DIGIT CALCULATION
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25820 REM #NUMEER INFUT AS F$ AND
25639 REM *CHECK DIGIT OUTFUT RS FC

ZSE4E REM Sk ik

25856 A=VYAL(P$: ED=18

25660 IFLEFT$(P$, 15="-"THENA=VYALCRIGHT$ (F$, LENCF$3-1) ) : BD=58

Zo87vE Al=H:AZ=

=5888 B=IMNTIA ’1u\

25850 Al=A1+(R-(B¥18>2%A2

251898 IFE=8THEN235146

25118 A=E

25128 A2=RZ+1

25138 GOTO25880

25148 AD=A1-CINTC(A1-112%11>

25158 AD=11-RD

25168 PC=INTC(AD>+ED:RETURN

26800 REM

Z6588 REM

2vage REM

27308 REM

ZES00 REM ¥dtobikihkiir bbbk ok arior

285318 REM *START OF SCREEN FORMAT S5/

28328 REM sforddsdoridolkkd i krsnknlo

£83358 I=LEN(F1¢$)

28548 FORARI=1TOISTERPZ

=8298 IFAI<ITHENRI=1

3 F1=VALCMID$CP1$.AL. 25>

@ PH=VAL<MID$C(PH$,AI. 222

FOFCPL)="%"

REM *#*#*#**##*********##**##*Q*

FEM #CLR HELF & PRINT MESSAGE

REM okt ek ek b oo oK
IFFL=2THENCOL=1:LNE=24: GOSUEZ29808 : PRINTSFS$,;

FL=8

COL=C5CP1) :LHE=LS(FP1):GOSUBZ9200 : FRINTLEFT${M${F1 >, 40>
COL=CECF1):LNE=LECP1»: GOSUB29868

28738 IFPO=1THENPRINTFD$(F1>:GO0T029418

:ol FEM #*$¥CLEAR INPUT YARIABLESHk#k#
‘_ l"qu F‘$=" h

FEM ¥¥#FRINT INPUT FPROMPT#¥¥
FORU=1TOP3CFP1 s :PRINT" _"; :NEXTG
FORG=1TOF3CF1 » :PRINT"H"; :NEXTQ
FEM #*¥¥GET INFUT CHARACTER¥k#
FEM ##%& TEST FOR COMMAHDS#k¥
FOKELISS. 8

GET A#:IFA$=""THEN 28315
28828 IFAF=CHE$ 13> THENZE368

8838 IFA$="«"THEN GOTOZ23918

848 IFAF=" T THENFL=1:GOTO29390
IFA$="1"THEN GOTOz2408
IFA$="7?"THEMN PL=2:G0OTOZ976

REM

REM #¥#DELETE LINE¥##

REM

IFA$SCHRE$ (260 THENZ9G2a
IFF#=""THEN2E31&

FL=LEN(F$) FORQ=1TOFL :FRINT"N": :NEXT
607028750

28938 REM

28948 REM ¥¥¥CHECK FOR RETURHM#¥*
28958 REM

'-o.] g

“J=J @ T MCACA
DR R R v

[y

PP P PR P P )
iy

e 00 000 Q00 000 00 20 00
= J
L e
AR AN DA R R ]

J
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I e
.llf.T'l
oo

| Y

[t URY R F)
eSS

00 00 00 OO

P f Pl o ooy I

2 Q0 OO
Q0 00~y g -
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22968 IFLENCP$)>=P4(F1 3 THENZS 358
ZEETE GOTOZE519

25938 REM

25998 REM ##¥DELETE CHARFCTER#
Z9AEE REM

296108 IFF$=""THENZGE16

T90Z8 F$=LEFT$(F$. LENCP$2 -1

soE4E A$="ILNI : GOTOZ3308

29850 REM

Z3GE8 REM ###DETERMINE INFUT TYPE##*
Z9B7E REM

298508 IFP2$CP1 )="R"THENZS24@

29698 [FP2$CP1)="N"ORF2${F1)="C"ORF2$(F1)="D"THENZ917@
253108 IFP2$CP1)="Y"THENZ9554

291168 REM

29128 REM

29138 GOTO29248

29148 REM

23158 REM #¥#MUMERIC INPUT ##%%

23168 REM

23176 IFA$="."THENZ9290

29188 IFA$="-"AMDF$=""THEN292590

IFH$'"G"HFH$}"9"THEH28S18

18 REM
‘B REM #$#ALFHANUMERIC INFUT###

5233 REM

IFR$C" "THEMZGE10
IFA$:"2"AHMDAF<"E "THENZE8E18

“a268 REM
2270 REM $¥%COMCAT INATES##

FEM

98 FE=PE+A$

1 REM
1 FEM #%#FLACE IH INFUT AREAY###%

6 FRIMTAS

IFLEMCF$3IPICFL 3 THEMZEE18
IFLENCF$3=F3I(F 1 s ANDFP2$ CF1 2="C"THENZ24568
IFLEMCPE3=F2CF 1 2ANDIFZ2$(F1 ) ="T"THENZS635

B FOFECF1)=F¥

FEM

B REM ##%#CHECK FOR UP OME LINE®##

IFFL=1THENRI=RI-4

NE=THI

B418 RETURN:FEM *#%%5°F EXIT###
9428 FEM
B REM $%%CHECEK DIGIT INFUT

2594

24
e
18
=6
el
4
bt
el

al
€0 €0 CR AR R R

FEHM

B OFREINT R, - GOSUEZS0680
 GETHE: IFR$E=""THENZ3460
1 GETRI$ IFA1$=""THENZ247H

R¥=H¥+A1$ FRINTR%: ‘AC=VAL (A%
IFRC=FCTHEHZ 2268

FORUG=1TO188  NEXT

FEINT"INL TRI";  GOTO22450

REM

FEM ###YES/NO INPUT###

REM

IFR$=" 9 THENP$="1":FRINT" YES":GOT029360
IFA$="N"THENF$="@" :PRINT" NO ":GOT029366
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GOTO28E18

REM

FEM

REM sefdtdibdsfd EEEEaaehn ey
REM #DRTE IMFUT AND “YALIDATIOH

1 REM Mok ainbk ke

A AM$="31283158313031313B313631"

AL$F="31293128313831313632313831"
A AD=YALCLEFT#CFP$. 220

g HM_”HL(MII|$'-.F$ ‘-l.:.."

A AY=YALCRIGHT$(F$.22)

IFAM<10RAM> 1 20RAYCPBORAY >E50RADCE1 0RAD 31 THENZS7 20
AR=1200+AY : IF INT(AR 4 =AR/4THENAM$=AL$
IFHD “HLfNID$(HN$,HM¥2-1,E)DTHENEEFEB
GDTD'ESIH

REM

REM #%#HELF MESSAGE FRIMNTHHk¥

REM

IFFH=BTHEHZ8718
COL=1:LHE=24:GOSUE23386

FEINT"d3 HELF - B EFT#MECFHY 680
GOTOZE718

REM stk opior gk

A REM #CURSOR CONTROL SUEBROUTINE
3 REM sdsrkaniibnine g

ACS="DRBNRBRRRRNRRRRRPRRRRRRRRBRRRRIRERRRRRRI"
ATi$="" NialalaTeTaIaTATNlalaT el T la TN

FRINT"&";

IFCOL> 1 THEMFRINTLEF T$CACS, COL-1) ;

IFLHE> 1 THENFRINTLEFT$(AD$, LNE=1) ;

RETURN




ARRAY SORTS

Where data is stored in an array, it is frequently desirable
to have the data in an alphabetic or numerical order. The
principle reason for storing data in an ordered format is
that it is quicker and easier to find an item in an ordered
array than in an unordered array. The problem is that data is
rarely entered into an array in an ordered form. To order the
array a special sort subroutine is used to convert the
unordered data into ordered form. There is a wide range of
different sort algorithms the choice of which one to use
depends on several factors, such as the time taken to sort an
array of a certain size and the amount of extra memory
required for temporary storage by the sort program. The
general principle being the quicker the sort the larger the
amount of memory required to store the variables. The time
taken to sort an array depends on the the array size. The
relationship between size and speed is exponential. Doubling
the array size will require much longer than double the time
to sort. The following are three different types of simple
array sort subroutines.

BUBBLESORT

This is the simplest of all sort algorithms and also one of
the slowest, however, as it uses virtually no temporary
storage, a bubblesort is the ideal choice if memory is at a
premium and sort time is not important. The first version of
pubblesort will sort an array PSS of PN elements into
alphabetical order. The second version is identical except
that the sort key length PK can be selected. Meaning that if
the sort key is set to 3, the array will be sorted so that
only the first three characters of each element are in, order,
the order of any subsequent characters is ignored. Note:
alphabetic sorts will also sort numbers providing they are
all integers and stored in string format. Fractional numbers
are likely to be sorted incorrectly.

Parameters used

PSS - array to be sorted, sorted output stored in same array
PN - number of elements in array
PK - length of sort key

SHELLMETZNER

A Shell-Metzner sort is considerably faster than a

67




68

bubblesort, but as it is also very economical on temporary
storage requirements, it is probably the best simple array
sort algorithm for general purpose use. The first version of
the Shellmetzner sort will sort an array PSS of PN elements
into alphabetic order with a sort key length of PK. The
second version will sort PN numeric variables, stored in
string format in array PSS, into numeric order, placing
fractional numbers into their proper positions as well as
integers.

Parameters used:

PSS - array to be sorted; sorted output put in same array
PN - number of elements in array PS$
PK - sort key length

REPLACESORT

This is the fastest of the three algorithms in this section,
but unfortunately it requires a considerable amount of extra
memory. The main reason for the extra memory requirement is
that the output array is different from the input array, also
an index array of twice the number of elements in the input
array is required. The output array is not absolutely
necessary, since the index array will contain information
about the proper order of the data in the input array. Line
26270 could therefore be omitted to save space occupied by
the output array. If this line is omitted then the index
array must be used to indicate the order of the input array.
The existence of an index array is useful when sorting a
table consisting of more than one array. By sorting one array
the pointers in the index array can be used with the other
arrays, thereby keeping associated elements in different
arrays together.

Parameters used:

PN - number of elements in input and output arrays
(index array has 2 x PN elements)

PUS(PN)- input array of PN elements

PSS(PN)- output array of PN elements

PI(2PN)- index array of 2xPN elements
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1 DIM FPE$FC1@0

REM kbbb ok fonnnpiag

FEM #EXAMFLE OF SUBROUTIME CALL

FEM %TO SORT DATA IN ARFAY FS$)

FEM *USING A EBUEBELE SORT. '

REM $ddkepd b bk S e
FORG=1TO16E

INFUTFS$C0) CREM ##%INPUT DATA INTO PS$()¥%
NE=T

FN=18

GOSUEBZG00G REM $#SORT##

FORG=1TO18

FEINTFS$(0) :REM ##FRINT SORTED ARRAYHH
1658 HEXTO

1638 EMD

Saan REM

Ie8a REM

4888 REM

088 REM

J
"BUBBLESORT"
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Do xx]
Vo (500
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T D
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£083 REM
20080 REMSREEREkkkk bk hkh ko

28819 REM$EBUBELE SORT OF ARRAY PS

2RE28 REM#NUMBER OF ELEMENTS IN

20838 REM#ARRAY PN.

2E040 FEMskRkbkkiiokikok

20858 FORG=1TOPH~1

SEREE FORM=(G+1>TOPH

2BETE IFPS$CNI>=PS$(Q)THENZO110

20050 AF=PSECQD

SHE20 PSECR=PSE(X)

20186 FSE(K)I=AS$

29118 HEXTH

20128 NEXTR

20138 RETURM
READY.

STAME REMS#SHEEE Rl o

23018 REM$EBUEELE SORT OF ARRAY PS$

23820 FEM#HUMEER OF ELEMENTS IN &
23830 REM$ARFAY FH KEY LEMGTH PK =
23040 REMEEEEEEEEEERE ek o)
23850 FORG=1TOFH-1 ek
2IBER FORH=(0+1 3 TOPH =
2 IFLEFT#{FS$ 0 PRI >=LEFT$(PS$CR0 , PKOTHENZS1 16 @
SEOEE AF=FPSE00) 2
230G PSECQISPSECE) =
23108 PSECE=AF

23118 NEX

el B ;

23128 RETURM

_ FERADY.
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WIANZLIN . AFHS.

i I
1866
18681
198z
16863
1883
1aia
1628
1836
18406
1854
1858
1878
18348
1836
1184
2086
880
4880
b5 1515
coaa
23280

IM PSE{1a0
REM ekl e
REM #EXAMFLE OF SUBROUTINE CALL -
REM #TO IMPUT AND SORT AWM ARRAY FSFO
REM #LISING A SHELL METZMER SORT.
REM ke R
FORR=1TO1@
INFUT PS$C0D
HEXTL!
INFUT "SORT KEY LENGTH".FE
FH=10
GOSLBE23208
FORE=1TO14d
PRINTFS$CQ2
NEXTE
END
REM
REM
KREM
REM
REM
RE MRk ko R R

23216 REM¥SHELL-METZMNER SORT OF ARREAY

23228 REM#PS$, NUMEER OF ELEMEMTS FH
23238
23244

REM#KEY LENGTH FK.
REM#H kR R OR
AN=FHN: AM=FH

&8 AM=IMT¢(AM~2> : IFAM=BTHEN RETURN

AJ=1 :AK=AH~-AM

28 HI=RJ

36 AL=AT+AM |

3 IFLEFT$<PS$<AIN, PK)<=LEFT${PS$ (ALY, PKI THENZ3370

A$=FS$CAI
PE$(AI >=FS*¥CALD
FS$(AL»=R$

3348 AI=AI-AM

A IFAICITHEMZ2337@

266 GOTOZ3296
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AJ=AJ+1
IFAJFAKTHENZ 3268
GOTOZ3286
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1 DI FPo$C180
FEM sffdfsfdeiiibieeainiieeies
FEM #EXAMPLE OF SUEROUTINE CALL -
FEM *T0O INFUT AND SORT AN ARRAY
REM #0F NUMERIC YARIAELES FS#()
FEM #USING A SHELL METZNER SORT.
FEM dfdafefdeeepeieeiihbiiirer
FORQ=1TO1G
IHFUT PS$d@s 0 REM$$INFUT ARRAYE#$
MHEXTL
FH=18
GOSUEBZ32808: REMEESORT «#
FORB=1TO18
FEINTFS#{0) : REM¥¥PRINT SORTED ARRAY#
NE:TE!
END
REM
FEM
FEM
REM
FEM
FEME Rk bk
REM&SHELL-METZHER SORT OF ARRAY
8 FEM¥FS$. HUMBER OF ELEMENTS PN
38 REM#®CNUMERIC “ARIRBLES)
40 EEPEE SR ik ok
38 AN=FHN:AM=FH ,
S8 AM=INT CAM-2) : IFAM=8THEN RETURH
AJ=1:AkK=AH-AM
HI=HT
A8 BL=AI+AM
A8 IFYALCPS$CART Y »<=VALIPSECAL ) Y THENZ 3378
8 RAF=FSFCAID
=8 FSECRT=PS$CALY
=8 PSECAL 2 =H¥
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DIM FICz@r.FUEC 18 PSFECL1E2

FEM #&kfseSEEEEkERaiiReRergeres
REM #EXAMPLE OF SUBROUTIME CRLL -
REM #TO SORT AWM ARREAY FSEC) USTHG
REM #A FREFPLACESORT. THE CONTENTS OF
REM %EBEOTH THE UMWSORTED. IMDEX, AND
FEM #*SORTED ARRAYS ARE FRINTED AFTEE
FEM ®THE S0ORT.

FEM #¥%@ifedidERkEdedEdEeERneng
FORQ=1TO18

INFUTPUS$CG)

HE=TR

FH=11

GOSUBZEZBA

FORQ=1TO1a
8 PRINTRPUSCO , PSECR, PICRS
8 NEXT®
@ END

@ REM
8 REM

3 REM
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i
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REM
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1 FEM #REFLACEMENT SORT.UNSORTED
2 FEM *DATA IN FU$CI».SORTED IN
' REM #PS$(1>. HUMEBER OF EMTRIES
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74 REM #IN ARRAY FN.
13 REM ke EE ek
18 B=8:A=FN-1:FORG=ATOR: FICGY=0: NEXTE
3 FORG=ATOFH*Z-3STERS '
1 A=A+1:A1=FIC0s  AZ=FICo+1)
23% I:il:lSUEE;‘E.Z:-:SE’
3 FICHI=FIHEXTR
Ad=A4-1:ASI=FI<A> : IFAZ<ETHEN RETURN
FS$CEY=PUSCAZY : B=E+1
FI¢AZ=R4
ASE=A3-2 O=A3N¥Z AI=PH+AZY: IFAZSAGOTOZEZ68
RI=FICEs AZ=PIC0+1
IFA1<BTHEHF I=AZ : GOTOZES4a
IFAZ<OTHEHFI=A1 : GOTOZE346
GOSUEZES =8
FICAZX=FI:GOTOZE298
5350 FI=A1: IFFU$CAZ<PU$CAL 2 THENFI=AZ
G360 RETURH
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SORTING LARGE FILES

Simple sorts require that the data is held in internal
memory, usually as an array. This is feasible with small
quantities of data, but with large files, stored on disk or
tape, it may be impossible because of insufficient storage
space. The solution is to use a technique utilising two data
files, including the one holding the source file.
One technique involves splitting the data on the input file
(file A) into small blocks, which are then sorted and output
to the output file(file B). The output file contains small
sorted sets of data, if the output file is sorted a second
time the result will be no different to the first. The reason
for this being that the work area (the number of elements
sorted at a time) is of a fixed size, this is overcome by
sorting the data using work areas of different sizes. Thus
when data is being sorted from file A to file B the work area
may be set to the maximum size of 100 elements, but when data
is sorted from B to A the work area is varied between 61 and
69 elements. The work area is varied to avoid the possibility
of the program getting in a loop which cannot be broken. If
the work area is 100 and 60 then anv file with more than 600
records will be sorted up to the 600th record, then another
sorted sequence would start from record 60l. Since any sort
program will stop only when the whole file is in sorted
order, the program will in this ‘case run indefinitely.
The second technique also involves the use of two files, one
is the master data file and the second is a short transaction
file. Data is never input directly to the master file, it is
instead input to the transaction file. Since the transaction
file is short, probably no more than 100 records, it can be
easily sorted in memory. The sorted transaction file is then
merged with the much larger master file, each record in the
transaction file being put in its correct position. This
technique of sorting a transaction file, then merging it with
the master file, is much faster than sorting the entire
master file.

FILESORT

1his is not a subroutine, but a complete program which can be
used as a file sort utility within a suite of programs. It
can be used to sort a complete master file, or to sort a
transaction file (the purpose for which it was designed). The
input file which in the program is given the name "UNSORTED"
is on disk drive I, after the sort procedure this file is
replaced by the output file "SORTED" also on drive 1.
Variables initialised at the beginning of the program allow
one to select the sort key start position and the sort key
length, where the sort key is that part of the record which
is to be sorted. Variables also set up at the beginning of
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the program, determine the maximum number of records which
can be sorted in core. These values depend on the size of
machine and the length of each record, and must be calculated
for each application. The sequential disk file to be sorted
will consist of an indeterminate number of fixed length
records (where each record is a string of less than 80
bytes). The last record on the file will be a terminator
record containing a string of "Z"s at least four characters
long. The time taken to sort a file is obviously dependent on
the number of records in the file, it is preferahle to keep
transaction files fairly small.

Since this program is designed to be part of a program suite,
line 1990 which terminates the program incorporates the
commands to chain the program back to a menu program (or the
next program in the suite). The poke values should be set to
the values of locations 42 and 43 when the menu program is
loaded (these two locations show the amount of memory
occupied by a program), the program chained from the sort is
here called "MENU". For further explanation on program
chaining see section on menus (p.129).

Parameters used:

MX - number of records which can be sorted in core
AS(MX+2)- sort table A

BS(MX) - sort table B

SKSP - sort key start position

KLN - sort key length

IPFILES - input file name

OPFILES - output file name

FILEMERGE

This program is intended for use with a sorted transaction
file ("SORT") produced by the file sort program "Filesort".
The transaction file is merged with the master file
("MASTER") to create a new master file. The program requires
a temporary copy of the master file (called "DUMMY"), so
sufficient disk space should be available for this. Like the
transaction file the master file has an indeterminate number
of records, and is terminated by a record consisting of a
string of four "Z"s. During the merge the number of records
on both the transaction file and the master file are
displayed on the screen. Full error checking is incorporated,
if there is any discrepancy the merge may be aborted prior to
deletion of the original files. As with Filesort this program
is intended to be part of a suite of programs each chained to
a menu; line 1150 performs this chaining back to the program
"MENU".




Parameters used:

No input parameters are required by this program.

NOTE: since no records are directly input to the master file,
the file must be created when the system is first set up.
This requires a single terminator record ("ZZZZ") to be
written to the file. The system can now be run and further
records will be automatically added to the master file.
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FEM *#*##**#**#*&!#**i***i##**i****#

REM #*0H DIk YARIAELES vppsew MUST EE

REM #ZET T MAX. NO, OF RECORDS

FEM ¥THAT CAN EE SORTED IM CORE.

REM ¥TAELEZ "Agv g "BE" MUST EE

REM *DIMENSIONED AS "Mu+zv g "Mxn,

REM #IF MORE THAN "MX" RECORDS ARE

REM #TO EE SORTED THEY WILL BE soRT

REM #-ED N EATCHES OF "MX" RECORDS

EEM #& ERCH SORTED STRING WILL EE

REM %COPIED T AR WORK FILE ON DISk,

FEM #TWO WoRk FILES ARE USED For

REM #0UTFUT & HREE USED ALTERNATEL Y,

REM ¥LHEN ALL FECORDS HARVE BEEN

FEM %SORTED THE STRINGS ON THE WORE

FEM #*FILES ARE MERGED To FORM THE

REM *Z0RTED OUTFUT FILE.

REM &#***&#**#&***!*#**#*##****#**#*
IMH$(256J13(133;3$(254}324$="ZZZZ"fMX=254¢FT$="?"

e
i
5

REM¥S1.0 FILE MAMES & sSTRRT

REM%& LENGTH OF SORT kEy
REM*#***!*#**!****#!#!ﬂ**#**ﬂ#
OFEN1G. 3, 15

SKSP=1
KLN=1611P$="UHSDRTED"30P$=“SDETED“
EEN***##&#**#**#!*&****#**#*****!
REM¥ gpgEN INFUT FILE ¢ STORE
REM¥RECORDS IN "B & KEYS+TAGS
REM¥IN »qv WHEN TABLE FULL OR
REM¥END oF FILE SORT TAELE "f»
EEH#***&#*#****#ﬁ!*!#!##ﬁ*&#****&

: N=BIFL$="1f"+IP$+",S,R"fDPEHEJSJEJFL$5IFST}BTHENGDSUEEESE

INFUT#Z, IRg
IFLEFT${IE$J4ﬁ="ZZZE"THEHCLOSE2JGDTDISIB
H=H+1iH$(H+1}=HID$(1R$,SK,KL)+RIGHT$(" "+STR$(N3,3?¢E$(N§=IR$
IFN{M%THEH14EE

REM****!&**#**##*####!&#**!**ﬁ***

M¥ SET UPPER & LOWER EBOLINDS

REM#* sSopT FAFRAMS, ENTER soRT

REM% AT LINE 405
EEM*#******#ﬁ#*&!&*!**#******#***

IS "5H$fN+2)="ZZZZZZZEZZZZ"
FURI=1TUIE¢S(I)=EINEKT

P=15H=1931=H1E=H+1
IFN=BHNDSD=1THEHSU=253$(1}=’4?H$(2)="22561"5H=1JGDTDIEE@
IFN=GTHEN]1 325

REM#&*****#*****!*!**#i*ﬁ#*#ﬁ**

REM¥CHECK IF AHY MORE FECORDS T

REMEE SORTED, IF YES THEN COFy

REMKTABLE wgw IN SEQUENCE TO

FEM¥*FILE "ASORT" R "ESORTH,

REM¥EQF THEN FORM QUTRUT FILE

FEM%FROM TABLE “g" IF SORT USED

REM#*ONCE ELSE MERGE "B" WITH

FEM¥FILES "ASORT" & “BSORT"
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REM# &€ EEREERRRR R0

IFS0=1ANDLEFT$C IR$, 4>=Z4$THENLF =14 SA=14 FL¥=0F$+" , 5, " 1 GOTO1718

LF=3: IFSOTA2=INT (50T 2> THENLF=4
SA=LF : IFS0T>2THEN17 3@

F="A": IFS0T=ZTHENF$="E"
FL¥=F$+"SORTFL.SEC, WRITE"
OFEHLF . 3. 5A, "@1 : "+FL#
IFST>ATHENGOSUEBZE 58

FORI=1TOH

FRINTHLF, B$CVALCRIGHTS(A$CI+10, 3000 CHREFC132 7 THEXT

FE Mk koo bk

REM#IF SORT=1 & EOF THEM END. IF
REM#NOT EOF THEN SORT NEXT SET

REM#% OF RECORDS ELSE MERGE FILES

FE M iR ok ok Rk
IFLEFT$CIR$, 41<>Z24$THENH=8:GOTO1 428
IFLF=14THEN1320
PEIHT#S;Z4$5CHQ$(13?S3IF3T}BTHEHGDSU1263@
CLOSER: IFST>BTHEHGOSUEZE 38
FRINT#4.24%; CHRFC13);  IFSTHATHENGOSUEZE30
CLOSES: IFSTHOTHENGOSUEZE3H

FE MRk ok ok

FEM# EMTER MERGE S/F TO FORM

REM#% OQUTPUT FILE

FEM$ ek kA e
GOSURZ748

GOTO1378

FEM## kbbbl ko

FEM#RLL RECORDS ON QUTPUT FILE

FE Mk e
FRINTH#14.24%; CHR$ (13>,  IFSTXOTHENGOSUEBZE SR
CLOSE14: IFSTHBTHENGOSUBZE38

FRINT " IslashbRBRISEND OF SORT"
FRIMT"AM@NO. 0OF RECORDS SORTED = " RECS
FOKESBSZ, 10 POKES43, 36 CLE :LOAD"MENU" . 3
F=1:M=18

PRIMT %"

L=z

Fr=H+1

IFR-L<MTHEHZ418&

I=L

JI=F

EE=HECLD

IFE#:=A%.J2»THENZ1 18

J=1-1

IFJI:-ITHEHZ 148

A ] v=k#

GOTOZZ7E

AECT =A% T2

I=1+1

IFA#C I >=K$THEHZ130

I=I+1

GOTOZ 168

FEM

IFJ:ITHEHZZ48

RFECTI=EF

I=1

GOTOZZV8

AFCJo=AFCID
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2550
2560
2578
2550
2590
2600
261@
262@
2630
2648
2658
2668
2678
Z650
2696
2706
z71@
Z726
2730
2748
275a
2768
2776
2750
2796
2506
Zg1@
2320
2825
2830

J=J-1

GOTOZ036
IFR-I<I-LTHENZ348
SCPI=F

F=F+1

SCPI=I+1

P=F+1

R=1-1

GOTOZ2B40

S¢Pr=I-1

A P=P+1

SiPoa=L

P=P+1

L=I+1

GOTOzB4a

REM STRAIGHT INSERT
J=L

J=J+1

IFJ>RTHENZSZ6

1 K$=A$CJT)

I=J-1

IFA$( I ) {=K$THEHNZ2SBB
AECI+12=A$CI

I=I-1

GOTOZ468

0 ASCI+10=K$

GOTO24z2a
IFF=1THENZz628

g F=F-1

=5CP2

P=pF-1

R=S({F2

GOTOz@4a

RE M s deob e e e gl ok ook lox
FREM¥TRBLE "A" SORTED RETURN TO
REM#MARIN FARTH OF FROGRAM

FRE M e Ak SR K A A N
RETURN

INFUT#18,R1$, k2%, R3$. R4¥

IFVYAL CR1$)=0THENRETURN
PRIMT"@DISC ERROR A"

PRINT" #ERROF NO “;Ri#

PRINT" ERROR MSG: "iR2¥

FRINT" @FHARAMETER 1 “.R3¥

FRINT" FARAMETER 2 ":R4¥
PRINT " Mag"

INFUT" CONTINUE 7 (YAHy B YH$: IFYN$="%"THENRETURN
IFYH$ "N THENZT 18

END

REMAK AR AR AR AR A R
REM#MERGE RECORDS USING 4 DISC
REM*FILES (2 IN 2 OUT». ON LRST
REM¥FRSS WRITE TO OUTFUT FILE
REMacN4 SR AR R R o
T1$="50RTFL.S. W" T2$="SORTFL., S, R" :NP=INT{{S0+1)-2>
FRINT"RSTART OF MERGERR"

F1$="R" F2¢="B" :F3$="C" :F4$="D" :LF=5:60T02&7@
WA$=F 1% :F1$=F 3% :F3$=UA¥ : WAF=F2#
F2¥=F4% FA$=WA$ LF=S:FPRINT"%":
RE M esteok gk dgen gk sk r ok




}

e

REM®OFEN & IMPUT FILES & 1 OF 2
t REM#®OUTFUT FILES
I REM#EEEEEEEEEEEEE R SRR

1OFEMS .5, 4 F2F+TE8 0 IFSTHETHENGOSUEZE 30
IFHF=1THENF2$¥=0FF ILE$  T1$=",SEQL. WRITE"
OFEMG, 8. 5. F3$+T1# IFSTATHEHGOSUEZE 20
IFHF=1THEHZ2Z8

OFEHE . S. 6, F4$+T 1§ IFSTATHEHGOSUEZEZD
FEMEEEEEEEEEEEREREEEREEERERE R RS

DB

2248 FEM#REARD FILES Z&4 &FORM FILES
2350 REM#S&E (MERGED:

2P0 FEMEEEEEEEEEEEEREEEREEEE RN
2378 IFIZE=29%THEMZB0G

380 JHFUTH#E, 134 IFSTHETHENGOSUBZE38
330 FEEF=MIDECISF, SKEPLELH

SE00 IR I4F=24FTHENGOTOZE:30

2016 INPUTH#4, T44: IFSTSATHENGOSUEZE3G
2828 F4F=MIDECI4F . SESPLELNH

220 IFI2#=I14$ANDI 2$="448 THENGOTOZZ26
Ede IFIZF:I44THENIZ2G

ZESE FEEM#FEEEEEEEEEEEREEEEE RN
R0 FEM#AS I2%I=14% THEH W-0 IZ% TO
ZB7V0 REM#LAST OUTPUT FILE. IF IZ#<LAST
RS0 REM&OUTFUT RECORD THEH CHANHGE
028 REEM®OUTRUT FILES (CHAMGE “LF"
2180 FEEMFE# it seieaee
a11e IFLF=aTHEHZZ18

2128 IFEZFIESFTHEHZ 168

pelig
!

FRINT#S. 3% IFSTHOTHENGOSUESE3E

(SE=KIE INPUTHE, 138 [FSTHETHENGOSUEZE36
F2¥=MIDFE I3, SESFELNY GOTOZ830

REM## START MEM STRING OM FILE c##

LF=¢

FRIMT#E, 128 IFSTETHENGOSUEZE30
FeFskIE: INFUTHS, 13$: IFSTHATHENGOSUEZE 20
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B IFEZFEefTHEMLF=5:G0TO213A
GOTO= 58

3 FEM#®%% WREITE I4F TO OUTPUT ##
1 JFLF=THEHZZ1A
IFE4FESFTHEHZZER

FREINT#S. I4f IFST-ATHENGOSURZEZG
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IFKAF KedTHEHLF =5 GOTOEZ08

SaEZe GOTOZz30

T EEM# #2858 E 45 EEEEEEEEEEEREEEESE
W REM#END OF EOTH FILES. SCERATCH
1 REM&IMNFUT FILES & WAD EOF
1 REM#REECORDE  OH OUT FPUT FILES
B EEME SRR EEEEEEEEEE SRR
SE CLOSEZS IFST-RTHENGOSUEZEZE
3 CLOZES  IFSTH-8THENGOSUERESEZG

A FRIMTH#IG, "S:"+F 1+ SORTFL, "+F2$+"SORTFL" - IFST-OTHENGOSUBZE 30

18 FRINT#S, 24% IFSTHETHEMGOSUESE 30

2428 CLOZES: IFSTH-OTHENGOSUEZ 20
24358 IFNF=1THEHMRETURH

79




S48 FRINTHE, 24%: IFST>ETHENGOSUEZE38
3450 CLOSES: IFST>@THENGOSUBZE3@
3460 HF=HP-1
3476 GOTOZE20
RERADY.
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FEM ##¥$¥f¥fddsdEdsEEtEEEEEafnges

FEM #FREOGRAM TO MERGE A SORTED SEQUENTIAL
FEM *TRAMSACTION FILE WITH A MASTER

FEM #DARTA EBASE SEOUEMTIAL FILE. ALL DARTA
REM #%FILES ARE OWH DISK DRIVE OME. THE

FEM #PROGRAM FEIWMTS COMTROL TOTRLES OF

FEM ¥RECORD HUMBERS IW BOTH FILEZ.

FEM ¥##¥kdddEEEedEEEEEaEppesfes

FEM

FEM

FEM

1188 FEM #$% OFEN INFUT FILE #*#¥

1182 REM

1184 OFENZ.3.2.M"1:
1186 IFﬂT-UTHEHlB
1188 FEM

1118 REM #%% OFEMH OLD MASTER FILE ®#$%
1112 EEM

1114 OFENZ.S.3. "1 MASTER. SEG. EERD"

i1is IFQT-UTHEHISP

REHM

REM ##% OFEH MEW MRASTEE FILE ##

REHM

OFPENS . 2.4, "@i : DdMpY . SEQL WRITE"
IFSTH-BTHEMLI 232

FEH

FEM #%¢ INITIALISE CONTROL TOTS #&#
FEM

EME=0

TME=0

CME=6

FRINT"IJ&#MASTER FILE UPDATE FROGEHM"
FEM

FEM ##% RKEAD TRANSACTIOH®%#

- FREM

1142 GOSUE1Z1G

1156 FEM

1152 FEM #*¢% READ OLD MASTER#®#%

115 FEH
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FEM #¢% END OF UFDATE FEACHED 7 %%

FEM
gFLEFTifEREC$J3?=”222”HHDLEFT$(TEEC$;3? ="ZZZ"THEH1 z8
"EM

FEM ##% COMPARE OLD <> TREAHS #4%

FEM
IFLEFT#CEBRECH, 160 <LEFT# TRECH, 152 THEN1 176
FEHM

FEM «## TREAMNS < OLD - INSERT ###%

FEM

FREINT#4, TRECF, CHE$ 130,

IFZTEBTHEMNL 332

CME=CHME+]

GOSUEL1S18

GOTO11e4
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REM ### OLD < TRAHS - CARRY FUD #4#
REM
FRIMT#4. BRECE ; CHREC 150 ;
IFSTHATHEN1 352
CME=CHME+]
GOSUE1 346
GOTO1164
REM
REM ##% END OF UFDRTE ##%
REM
PRINT#4, " ZZZ222EE0FZrg2e0re0ss " i CHRE 13D ;
CLOSES
IFSTHETHENT 352
REM
REM ### DISFLAY CONTROLS ###
REH
FRINT“"MASTER FILE UFIATE"
FRINT"AIOLD MASTER FILE RECORDS " EME
t PRINT"MMTRANSACTION RECORDS ; THE
3 PRINT"SMEW MASTER FILE RECORDS ":CME
:2 DISC=EME+TME-CHE
IFDISCHATHEHPRINT " MNRARMING FECORD DISCREFEMCYS  DISEC
35 REM
i REM ##% CHECK UPDRTE O.K. ###
3 REM
1242 FRINT"IF UFDATE IS O.K. ©
1244 PRINT"ENTER C T CONTIMUE *;
1246 GETA$: IFF$=""THEN1Z45
1245 IFA$="C"THEN1Z74
1258 INPUT"BIDO YOU MISH TO CAMCEL THE UFDATE  #";
1252 IFA$C"Y " THEN1 242 -
1254 REM
1256 REM ##% SCRATCH OUTFUT MASTER ###
255 REM
1266 OPEM1. .15
1262 IFST>ETHEN1 352
1264 FRINT#1."S1. DUMMy™
1266 IFSTHETHEH] S92
1265 CLOSEL
1278 IFSTHATHEML 352
1272 GOTO1383
1274 REM
1276 REM ##% SCRATCH INFUT FILES ##%
"5 REM ### REMAME OUTFLT MASTER ###
REM
- OFPEM1. 8. 15
IFSTETHEH1 332
& FRINT#1."S1:UNSORTED"
FRIMT#1."S1:S0RTED"
FRINT#1."S1:MASTER®
FRINT#1. "R1:MASTER=1 : IUMMY"
IFST2ATHEM] 332
CLOSEL
IFST>ETHEN] 332
CLOSES
REM
REM ##% EMD OF FUM $#+
REM
FOKE4Z, 816 POKE3, 36 LR LOAD & MEHUY , &
REM

EVEAn LnLGn
000y e P

vl -"
O 00y o Pl

e e b P e ok poe ok o ot ke
el

Proo o s P2 PO AT P P e bt s

N e VO TP B N B Y

Ty e To T 0 e [

COLASON NS OO (N %]
[ o

ke e ot brd ok bk e Bk bk b o e et
v [y o [

'
o
1

B
T
Sy
i
T
= ¢
-
]
—
-
-
-
o
B
[

8]
3

L Lo L g0

[ i e T S ST S T Y P G
et

a0 Va0 a0 0 ) r-.:‘l fua

A A DA
00 b PO

s




VR P AR RY

el e S e R S R R o R S S S S A A Sy NP N
=0 e PO S0 00 T L

Z.l'll'_ﬂll.ﬂl’..ﬂlgl-lih.h-h-&h_

W SR A O

=
-
]
B
-t
B
3
-
e
-
O
o)
S
-
i
-
S
-y
-t

00 Ty e P

U o
IR

[ e e L o o I e Tl o T e S P VU U U P CUP TP U S S

JE S U S SO S S R AN R RN TN T T
(RS AR .I: P 2 00 T

)
e
ot

1412
REALY.

i
- INFLITHIL . A

FEM #*#%% FEEAD TRANSACTION FILE ###
FEM

IFLEFT#(TREEC#. 23="ZZZ"THEN RETURH
IMFUTH#Z2. TREC#

IFLEFT#{TRECE. 32="2ZZ2"THENH1 332

- IFSTHETHENL 392
4 THE=TME+1

FEIWT"SapmaTEAHSACTION RECORDS " THME
FETURH

REM

FEM ##% EMD OF FILE EHCOUHTERED %%

REHM

CLOSEZ

IFST=BTHENL1 3922

FREIMNT"sapeEND OF TRAHSACTIOHS®

FETURH

FEM

FEM #*#%% EEAD OLD MASTER FILE ##%%

FEHM

IFLEFT#CERECH.22="2Z2"THEH RETURH

IMFUTH#=., BRECH

IFLEFT#{BRECE, 33="722"THEM1 25&

EME=EME+1 ‘

FRINT"siesaeaelel 1 MASTER FILE RECORDS ", EME
FETURHM

FEM

FEM #%% END OF FILE EHCOUNTERED ##%%

FEH

CLOSES

IFETETHENHLZ3Z

FREIMT" sealelelalslsleEHI OF 0L MASTER FILE"
FETUREH

FEM

FEIM #%% FATAL ERFOR #%#

FEM

FRIMT" sis[als]aiaiaInInIala]a]ninIInl0Inl0lF A THL ERFORE® ©  MESSE
GETR#: IFRF=""THEH1Z:2:S

=TOF

FEHM

REM #%% LIZC ERREOR ###

FEM
CLOsE]
OFEML .S

°n

r

CEFLCE.DE
IFAF="00"THEMRETURH

- FPREINT " siarlalnialnjale]alalalnlalelala eIl [ S0 ERFOR®
CFRIMTAF" "EBEF:Y "CF:DF

GETHF  IFA$F=""THEH141&
STOF
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FAST MACHINE CODE SORT

This is a package comprising a 6502 machine code routine to
perform a bubblesort on any specified one dimensional string
array. The Basic subroutines allow this machine code program
to be demonstrated on a specific array, these routines can be
easily adapted to meet the users own requirements. The Basic
subroutines provided include routines to input an array, sort
it, add and delete strings, and locate strings using a binary
chop search strategy.

The machine code sort searches the list of arrays until an
array is found whose name matches a name previously stored in
locations CA and CB. There are various failure exits: array
not found (1), more than one dimension (2), and too few
elements to sort (3). Once the named array is found the
bubble sort commences. The pointers to each adjacent pair of
strings are extracted and the strings compared. If they are
in lexically incorrect order then the order of the pointers
is reversed.

0,1 - 1,2 - 2,3 . N-1,N

This is performed up to N times in the inner foop ILOOP.
every time a swap is made FLAG is set. If at the end of the
inner loop FLAG is still clear, then the list is fully sorted
and the routine terminates. FLAG is cleared at the beginning
of each of the N iterations around the outer loop OLOOP. This
outer loop is repeated until the list has been ordered by
ILOOP N times, where there are N elements in the array, or
until FLAG remains clear. The effect of the inner loop is to
cause the lexically largest item in the array to move to the
top of the array. Because of this the number of comparisons
in the inner loop is reduced by one on each iteration of the
outer loop.

«—— [LOOP

OLOOP




When each string is being tested with its neighbour the
corresponding character of each is compared, the first
character of string one, with the first of string two, the
second, third and so on. The first non-equal pair defines the
lexical order. If they are equal, but of unequal length,such
as, "there" and "therefore", the longer one is taken as
lexically greater. Any null string (zero length, ") is taken
as lexically infinite. The result of the sort is to leave the
lexically smallest in element zero of the array, the non-null
strings in ascending order; all the remaining elements are
the null strings.

A more detailed description of the machine code program:

lst character of array name in CA, top bit cleared.
2nd character of array name in CB, top bit set. If array name
is only 1 ‘character long then CB=128.
The start of the array list is stored in 127,126, saved in
BASE ‘

LOCATE: If the first character of the array name is "$" the
array list is searched. ERROR=1 return (fail)

MOREA: If CA and CB both equal the array name, the array is
found, goto AFOUND.

NEXTA: TEMP is loaded with the offset to next array
descriptor block, TEMP is added to the current value of BASE,
so that it points to the next array block. Goto LOCATE for
next array.

AFOUND: Check array dimension equals one, if not ERROR = 2
and return (fail).

DOSORT: NOOFE is loaded with the number of elements in the
array. If there are less than two elements then the array is
unsortable, ERROR=3, return (fail).

INIT: NOOFE is transfered to NOOFC.
The outer loop:

OLOOP: Clear FLAG and COUNT. Decrement NOOFC, search to N-1
elements. 1f NOOFC is zero the array is sorted - return
(success).

SPAIR: PAIR is set to point to the first byte of the block
of six that contains the length and string pointers of the
two strings to be compared.
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The inner loop:

ILOOP: LENI set to length of first string. STR1 points to
character in first string. LENZ set to length of second
string. STR2 points to character in second string. If LEN2 is
zero then gcto NOSWAP, bhecause second string is greater or
equal to first. If LENI is zero then goto SWAP, lIst string is
null, second is not, so swap them.

COM: Compare each character of the two strings in turn,
using the Y register. If char(strl) < char(str2) then goto
SWAP.

NEXTCH: Increment Y register for next pair of characters. If
it has overflowed then goto NOSWAP.

CKL2: If Y>LENI or Y>LEN2 then the longer is lexically
greater, test by goto LENEO. Otherwise compare next two
characters back at COM.

LENEQ: If LENIC=LEN2 then goto NOSWAP.

SWAP: Exchange length and string pointers in descriptor
block: Length of string one set to LENZ2. Pointer to string
one set to STRZ. Length of string two set to LENI. Pointer to
string two set to STRI1. The exchange flag, FLAG, is set.

NOSWAP: Add one to COUNT, the number of pairs compared so
far.

Ol: If COUNT is not equal to NOOFC the inner loop is
unfinished, goto PLUS3. If they are equal the inner loop is
finished. If FLAG is still zero then no swaps were made and
the sort is finished, return (success). Otherwise goto OLOOP
to continue sorting.

PLUS3: Add three to PAIR to compare next pair of strings,
goto ILOOP.

The Basic subroutines:

The Basic subroutines associated with the machine code sort
program are intended to demonstrate its use. Throughout the
Basic program all the variables used bhegin with "Z", anv
subroutine based around these routines should take this into
account (Z1,ZB,ZM,ZN,ZP,ZT,ZAS$,715,2550,ZTS and ZY$). Onlv a
few of these are global, retaining useful values between
subroutine calls, see below. All the examples assume the
array to be manipulated is ZSS$(); besides this there are only
three important variables:

Z! - The base address of the machine code routines, all
references to the machine code are made relative to this
location. (480).




ZN - The number of elements (0 to ZN) in the default array
ZS$0. (490,510).

ZS$()- The default array. To change this all references to
7S$() must be altered, see above, and statements 530-540 must
be changed, or subroutine 400 evoked.

The Program.

Statement | lowers the top of memory to accomodate a
machine code program at the top of RAM.

Statement 2 is the start address of the machine code
program in decimal.

Statements 3-71 contain the machine code program in
hexadecimal.

Statements 200-320 are the machine code loader.

Statement 480 sets Z1, alter if the machine code is
relocated.

Statement 510 dimensions the various arrays that may be
used.

Statements 530-540 default the array name "ZS" in
locations CA and CB.

Statements 560-640, each of the demonstration
subroutines mav be called from a menu option pad, which is
printed by subroutine 1000. The user types a digit which
directs the system to one of the routines via a computed goto
subroutine.

The option 'menu':

option

- Print the ‘'help' catalogue (1000)

- Input strings into the default array (2000)

- Print strings in the default array (3000)

- Change the sorted array name (4000)

Sort the named arrav, default to ZS$0), (4500)
- Add a new string to the default arrav (5000)

- Delete a string from the default array (5500)

- Search for named string in default arrav (6000)

00 N N FEWN —
'

After rn-rforming each subroutine call, the user is prompted
for his next choice. If in doubt "1" should be typed.

The subroitines.
1000 "AMS3n

The 'help' option 'menu', clears the screen and prints the
option list as previously described.

2000 "MSa"
Input strings into the default array.

a) All the strings in the default array are set to zero
length (2060-2100).
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b) A loop is entered (2140-2230), the user enters one string
at a time (2190), prompted by the array number being filled
(2180). At any time the user may leave the routine by typing
a single "*", followed by the return key (2210). If at any
time the available free memory of the machine falls below 256
bytes, the user is advised before the string prompt, but no
further action is taken to protect the program against
running out of memory (2160-2170).

c) When the array is full the routine returns (2240). I the
input was terminated prematurely the last input element is
tidied (2250) and this routine returns (2270).

3000 IIMSSII

Print the string in the default array on the PET screen.
a) A loop (3020-3060) is entered to print each of the array
strings in turn (3044). If the array entry was empty a blank
line is not printed (3030). ZM, previously set to zero, is a
tally of non-null strings that have been printed (3050).
{3) The value of ZM is printed (3070), and the routine returns
3080).

4000 "MS6"

A subroutine to change the name of the array searched for and
sorted by the machine code routine, pokes into locations CA
and CB.

a) The name of the new array is requested (4010).
b) Its last character must be "$" for string array (4020), if
it is not, a message is generated (4040) and a return
effected (4050). ~

c) The first character of the array name is extracted (4080)
and checked as being alphabetic (4090), if it is not, a
message is printed (4100) and the code requests the user to
retype the string at a) (4110). If it is all right, the
numeric value of the letter is poked into CA (4120). If there
is no second character in the array name (4130), the routine
returns, CB having previously been cleared (4060).
d) The second character is extracted (4150), checked
(4160-4180)as before, and if alphabetic poked into CB (4190)
and the routine left (4200).

4500 "MS7"

A subroutine to call the machine code bubble sort routine.
a) The name of the array to be sorted is printed by peeking
into CA and CB (4520).

b) The machine code sort routine is called at Zl+l& (4530)
c) The ERROR is read by peeking Z1+2 (4540).
d) An appropriate message is generated if the sort was
successful (4550), or failed (4560-4590), before the routine
returns (4600).



5000 "MS8"

A subroutine to add a string into the default array.
a) The most probable place for an empty string (particularly
after sorting) is the last position in the array. This is
checked (50Z0). If it is not the user is invited to sort the
array (5040), but not inside the routine, return at (5050).
If this routine fails here after sorting, then the array is
full.

b) A check is made on free space as in routine 2000 (5070),
and a warning made if it is low (5080).
c) The user enters the new string (5100). Which is placed in
the top array element.

d) The sort routine is called automatically (5140), before
returning (5160).

5500 "MS9O"

A subroutine to delete a string from the default array.
a) The user is asked to give the element number of the string
to be erased (5520), if this is out of range (5530) a message
is printed (5540) and the user may try again (5550).
b) If the string is already empty (5570), a message is
printed (5590) and a return made (5600).
c) The selected string is printed (5620), to remind the user
what is about to be erased. If the string is to be removed,
the user types "Y" in response to (5640).
d) The sort routine is called automatically to tidy up the
array (5690) before returning (5700-5710).

6000 "MS10"

A subroutine to search a sorted array for a target string
input by the user; prints element number(s) and strings
matched within the array, if any are found; uses the binary
chop search strategy.

a) Sort the array - just to be sure (6020),
b) User inputs target string (6030).

c) User selects partial match ("Y") or not ("N") (6040). The
partial match only characters in strings stored in the array
to the length of the target string (ZT$). If the target
string were "THERE", it would find all strings beginning with
"THERE", for instance "THERE", "THEREBY", "THEREFORE" etc. If
partial match is not selected the match is for equality only,
i.e. "THERE" only. In neither case would "THE" be matched.
d) ZT is set to the bottom of the array - 0 (6070), and ZB to
the top (6080).

e) ZM is set to be half way between them, bisecting the array
(6090).

f) Z1$ is the ZMth string (6110).

g) 1f ZIS matches the target string, the search succeeds,
goto step (j) to check forward and backward for other strings
that match the target.

h) 1f ZM equals ZT then the array has been searched but no
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match has been successful (6170). The routine returns
printing a failure message (6460-6480).
i) If the target is greater than the string at the bisect
point, the bottom of the search space is set to ZM (6190),
otherwise the top is set to ZM (6200). The search space for
the routine is successively halved and may continue from step
(e) (6210).

j) Once a string is found, there may be others adjacent to it

- that will also match. Statements (6220-6300) step back

through the array from ZM until the match fails (6280). ZB
contains the lowest location that matched.
k) Similarly statements (6310-6390) check forwards. ZT
contains the highest location that matched.
1) The element number and the string contained in that
element of the array which matched with the target are
printed in turn (6400-6440) before returning (6450).
Subroutine 6600 truncates the length of the string in the
array, if a partial match is wanted, to the length of the
target string. It must be called before any match is
attempted (6130,6270 and 6360)

¥
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TE4F {CLEAR ERROR FLAG

SRR LA
(MR AN
-

o

L,
el
LR

=0l 7E ' LDA CE

[
-
.2
") I|

A
2

(ISR
= =
DR R S
fava LY RN e

py

A

[l

I

- "

L N

[

-

Cd

v

il

=

owelle

o

vl

R

e

R

e

=

e’

' 2D TE ZTA CF

.
ab 1

G R T R T B A A A A A A

DL N UXCE LR IS UR A I e R AN B SR DN

)

91




SORTZSRC. ..., PAGE 9882

LINE# LOC CODE LIMNE

TE4F
TE4F 9 LIA #4

YE=1 &Il ZE TE TH ERFEOE

rESd ;

TES4 JSEARCH DOWH ARREAY HAME LIST
TES4 sLOAD BRSE MWITH START OF ARREAYS
vESY ;

YESY  AS ZC LIOAR ASTARET

TESE 85 54 STH EBASE

FEEZ RS 2 LDR RSTART+1

YESR 585 55 STA BASE+}

YESC ;
FESC JLOCATE RRRAY MAMED IM CA & CE
FESC :
FESC
TESE
TEEQ
TEEZ
TEE4 .
TE&4d JEREDOR 1 - AREAY HOT FOUHD
TEEd ;

TEEd4 RS @
rEes 20 2
TEE? 4C A
TEED H
TEELC sCHECE THIS ARRAY HAME

TESLC JAGARINST CA & CE

FE&C i

FEEC CD 2C FE MORER CMF CA J15T CHAE
FEcF DB 8o EHE HEXTH

FEF1  C= INY JHEST CHRE
FEFYZ El S4 LIA CEASE:.,Y

vE¥4 CIN 2D FE CHF CE

FEVY Fa 1E EEC AFOLUHD sTHIZ AREAY
TET= ;

TEFS JCHECE HE=T ARFEAY IN THRELE.

FYETS sSTORE RELATIVYE OFFSET IH TEMF
TEVS ;
TEV3I
TEVE
TEFD
vESH
rEZ1

9

MU
e e R R s

[

en

LU
U K N
T LN
= Xy
T
b
U]
A

o T

Mo Gl ol e (50000 OO

U R N I I SR P Ll T R I S

CoLL Ol =] N do O P e 5

DA I o W R R xx)

e’
O R ]

femerdiibed
oy
!

aa LOCATE LDY #a

LOR (BRSE>.Y

=9 CHF #2325 JEMD OF AREAY?
15 EHE MORERA S HO

o G O 0 (0 0
jona I = o n ¢
ot L e 00
n
+u

-~
!
-
't

[a)

1 LIn #1
E VE STA EREOR
H 7F JHF RETH

N I I I I I IR B IR I N 2 s S D o S s O

BAAINA NI EA AR ARAR AR

DA o O o O ]

2000 O0 Q0 GO =,

-
Cot O3 O 50 O 15 5

O 5 O T O T (D
'

VL0 A LD D 0 Q0 G0 O 0 00

(5 HEXTH LDY #2

S LDA CBASE:.Y
3F T TR TEMF

IHY

S LOA <ERSE».Y

JOUR AU o2 B o I A RO I A I 8 Bt LAY
U B ot P s

D e s N W o B 1]
[oma ML N 0 I v B2 A}
D]
-4
-}
m

DARFTAC RN R Tl

B33 FES3 2 TE STH TEMF+1
TESE :

TESE ;ALD FELATIVE OFFZET TO ERSE
TESE ;

LU o A U U W R DA TN S R A T ST
IO LS M IR a B I

P bk b pet et ek
0 O OO0

TEEE oL
4 VE&? 54 LIA ERSE
5 TFEE9 377 ADC TEMF

alae  FESC 24 STH BRSE
@167  VESE 25 LIn EARZE+1
2188 FES9 38 ADC TEMF+1
glgs FES3I 35 55 STH BASE+1
@l1a FESS ‘

Qin e on oo
1)
=4
=J
m

iy D00 Oy Do

foun
W]
.'-.l
m



SORTZSRC. ... W F

LIHE# LOC

H111 TFE=S
Allz TESS
a TEIS
& VEST
5 TEST
a TEST
5 TESTV
a TE3T
5] TE3D
5] TESE
A TE=D
5 TEZF
5] vESF
5] TESF

o
o

TESF
TER1
TEA4
TERY
TERY
TEAY
TERY
TEHY
TERZ
FrERE
TERE
TERF
7EE1
TEE4
TEE4
FTEE4
TEBE4
rEEB4
FEET
TEEZ
TEELC
TERE
TECA
FECE
VECE
TECH
FECZ
FYECE
vECE
TECE

PR U Y U I B R IO IR JUODO R IO IS SRR DR D S O S O (R O DR e iy iy ey e

DEX IR O S o S R B S 1 N I C P A Y B B D) B R P I L s BT W O W B Y S W

- o e e e -, ope g e e oy o g
OURUROUROUTE S8 I oy T RO DR B Y B o B U R I ot BRI IO I I o I I Iy Iy )

o
ot

t 0 15
o Bed ek ek ek g e ek ek et ek bk ek el b ek el ek b el g et et bd Pk ks ek ek fads ke e ek ek ek bk ek ek b s ke ek e et ok ek ek et ke e b s ek el ek e

Fy Ty T Ty A (R el on o onen b b L Jo

-
=y

RN
XOURR L

AW
i bl 4
ST 0 e G f e L 00 T L

o
ot

A A X AN R R U KO
T I T SN S o R R ]
=
m
=
Ju

Co

L
)

T T
LT e

% ™
st

bt T et D
P s [T

KR
s

H
=0
=

HI

LE

U Y]
0 e o o

= o
o

ol Ay
Mg

LN
¢ a1}

=
ol

[o N

n 4

PN KRR ]

ffn [ 5 e

1

ore
s,

b O O
I T el

F

=il
AL =@
=0 32

I
(S}

[y
-
Eack ]

el

il

s

=

-
-
-

e

LIMNE

JHEXT ARRAY
’ ECC LOCATE

"HAMED ARRAY FOUMD
{CHECE OHLY OME DIMEMSIOM

AFOUKD LDY #4
LOA (ERSE».Y
CMF #1
EEE DOSORT

;ERROR 2 - IMCORRECT DIMENSION

LOA #2
STA ERROE
JHF ETH

;D0 BUEELE SORT OM ARRAY
;SAYE MUMEER OF ELEMENTS IM HOOFE

DOSORT LDY #3
LDA CBASEX.Y
STH HOOFE+1
IHY
LDAR <BASEX.Y
STH MHOOFE

{CHECK THERE ARE 2 0OR MORE
ELEMENTS IN ORDER

LIx HOOFE+1

ENE INIT JMORE THRM 235
LIA HOOFE

CHF #2

ECS INIT

;ERROR 3 - TOO FEW ELEMEMTS

LDA #3
STAR EREOE
JHF ETH

;SET UP SORT FRRAMETERS

IMIT  LDA HOOFE
STH HOOFC
LDA HOOFE+1
STA HOOFC+1

{OUTER SORT LOOF
i1=1 TO NOOFE-1
iCLEAR TO SWAF FLAGS
OLOOF  LDA #0
93




SORTZERC. ... PAGE G854

LIME# LOr CODE LIHE

FEDE =D 33 VE
TED=Z :

TEDS SJCLEAR MO OF TESTS LUoHTER

TED=Z :

TEDR 2D 35 Y STH O COUMT

FEDC 5D 35 T STA COLHT+]

TEDF i

VEDF CSUETRACT ONE FROM HOOFC

TEDF SHO OF COMFRRISONS <1 LESS ERCH TIME:
TEDF H

TEDF 3 SEC

rEER RD =1 TE LDA HOOFC

TEEZ  EZ 81 SEC #1

vEES &b =1 7 STH HOOFC

rEE= RD zZ2 T LDA HOOFC+1

vEEE E3 61 SBC O#1

FEED' =D 32 FE STH HOOFC+1

TEFB H

TEFH JALL DOHE WHEH HOOFC = &

TEFG ;

TEFG
TEFZ
TEFS
TEFS
TEFA
TEFLC :

TEFLC JEORT FIMISHED
TEFLC ;

YEFC  4C
TEFF ;
TEFF JSTARRT OF STRIHG POINMTERS
TEFF JFRIE = EBASE+T

TEFF ;

[

TA FLRAG

T T O U T O O e T T T 0T O O 0T T T
DA I DA AT AN R R R AN AT A I I A X W n

L e T e T o T VS L e e S T wrar APty NPy

T
s

vE LIx HOOFC+1
EHE SPARIK
LOA HOOFC
CHF #a

EHE ZFARIE

SRR
Al

e
O BDOURUR BT O

DALY e N 1LE |
-
ol

e J e (e I 4
[ O e N O
-4
m

T
IR A
{

o
AR AOL

R
[l

JiF ETH

U]
]
D
=4
-

R OV O O ORI O O ORI l: — .:- bt et ot

amd,

SPAIF CLC

S0 L0 0 LT R N T T s A 0 D00 O 00 O 0 00 00 0 0 = g g g g S e = T T

RN TN OIS o BT R B T PO 8 O SN OIS o RUF W o IO T S 1 I N N T DI o S Y T e B S (I O N O R Y I N R Ty

1 5 %0 5

1 TEFF 12

2 TR RS 54 LA ER=E

H20 FFRZ &3 @y ALC #7

[ g rFEd 25 58 =TH FRIF

5 e rFRs RS 55 LA EBRZE+1
B8 rFas &3 8@ ADC #0

B85S VFFER &5 S7 STH FAIRE+1
A8 FFEC :

gzay FFac S IMHER LOOF - SUCCESSIVE COMPREISGHS
azas FFac i

HZ0%  FFAC Ao ag ILOOF LIV #4

gzie VFRE El S& LR CPRIRE:.Y
gzl FF1e 3D 33 TE =TA LEHI
golz FF1: 03 THY

daz1z FF14 Bl S& LA cPARIRY.Y
gz14 FFl1e 385 S& STH STEL
Bz15  FF1s ©s Irdy

azle FF13  EBl S5 LA CcPRIRY.Y
Bz217 FF1E &85 59 TR STR1I+]
g1z FFIDN CS IHY

gz1%  VFIE El 56 LA <FAIR:.Y
bwaze Rz 8D 34 TE STH LENZ



SORTZSRC. oo nw FRSGE ©O8ao

LIME# LuC CODE LIHE

@2zl 7F23 08 THY
FF24  El 56 LDA <FAIRI.Y
FF2E 85 SA STA 5TRZ
FF23 OB INY
FF23 Bl 56 LDA {PRIRI.Y
55 SE STR STRZ+1

vFz2D ; ,
vFzD sCOMPARE THO ADJACENT STRINGS
TEED ;POINTED AT EBY STR1 AND STEZ

KON R KN OUN O N ¢

- -
AR AR AR R

3
=
ol
& YFZE
v
o
=
1

B FFzD ;IF LEN ¢STEZ»=08 THEN HOSWAF

8z TFzD i

as TFzDh AE 34 VE Lo LEMZ

TFI@ Fa 53 EEG HOSHRAF

FFze2 ;

TF32 JOTHERMISE IF LEMGTH (STR1»=8
rFaz s THEH SWAF

FFa2 :

TF32 RE 33 FE LI LEHL

TE3S  Fa 2D BER =HARF

TFaV .

TFa7 ;CHECE EACH CHAR IN TURN

FFaY sFIRST HWOMN EQURL FRIE

FFI7 sDEFIMES LEXICAL ORIDER

TFa7 ;

TEIV
TFI2
TFZE
TFzI
FFIF
TF41
TF44
TF45
TF47
TF4R
TE4C
TF4E

U a3 00 Gl T
S I S IS O TR O]

LIy #0
ComM LOA CS5TR12.Y
CMF (STRZ2.Y
EES HWE=TCH JEQUAL - HEXT CHAR
ECC MHOSHRF JESTRICESTRZ
7F JHFP SHAF JETR1:5TRE
HE=TCH IHNY JHEXT & CHARS
BEG HOSHWAF ;255 CHRES EQUAL
7E CPY LEHL JEHD OF STRING?Y
ECC CELZ JHO
EER LEHER
BCS LEMER

oy ke e 00

,
el
T L0 N

DA R AT A I I R ol
L = Ty G0 e G0 s 50 L0 )

RN DR DR OK N DN DR R OK N (N OV ONE DN T O

) D) I8 U O O N R A N L)
o)
Ty A
a0 00 D 00 D

-
LA

SO

....
A x
T 00 e

AP AR

!
AR E ]

A
-
()

b I R o B B R B 1 W (O N R f IR e Bl B

- o v e e ves e
AR I R DA &Y

7FS@ CC 34 FE CKLZ  CFY LEMZ
?F53 g g ’ ECC CoOM

i
-~
~a
o~
't
ed
AL

EEG LEHER

¥ bt
bl il ~r
[i Py

TFET JCHARS EAUARL TO LEMI OF LEHZ

z EE sLOMGER STRIMG IS LEXICAL GRERTER
TFE7 RD 33 7 LEHER LDA LEHM1

TFSA Co 34 T CHMF LENZ

TFSI F@ ZE EEQ MOSHAF s ERACTLY EQUAL
= SFSE G@ o9 ECC MOSHAF ;5TR1 SHORTER
: TFEL 40 64 TF JHF SHAF

TFEd ;

gzrg Yred sREVERSE ORDER OF STRINGS BY

G271 TFE4 ;i SWAPFING FOINTERS ROUND

peve VFed
Bz73 FFE4 RO
8274 TFES AL
@z7s  TFeR 91

o afa Pl P pl Pl i fuo

c
ot
[~
ol
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_
[
b
=
b}
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S
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b
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tl

T Eee 0 P e T A0 00 = T L e 0 T e T

o T O O T 5 S Ol
Xy 0Ty 0y O L7

.
AR

N O DRI ORI DN ORI DX O N (N A

SWAF  LDY #8
LDA LENZ
STA <PARIRE>.Y
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SORTZERC. .. .. PAGE 088

LINE# Loc CODE LIME

IHY

-H LA 5TREZ

S5 STH CPRIRY .Y
IHY

SE LIA STRZ+1

b ) TR CPRIF3. Yy

FFEE
FREL
FFEE
3 FFrE
26 TFRA
3

FFT3

T T
UL O

AN DR

o,
it

b
=
-
(-8
-
[
]
-5
B
[
=
=9
-~y

B8z FFVS IHY

B283  TFFFS = LIA LEHMI
e A 56 53THR (PRIR».Y
8255 YFFE InY

B85 FFFC 58 LDAR 5TR1

-
[t}

N Dne

SE TR CFRIR .Y
IHY

23 LR STR1+1
S STA CPRIRE.Y

7FTE
TFaE
FF&1
FFE3
FFES

TFaS JSET SWAP FLAG

P
i

ol ROUR g Rl S R W, B W
al
bat
=)
m

WO T D DT D T T ey Wi o

,.
al Ll

JFES AR ai LDA #1
vFEY 8D 33 FE 5TH FLAG

vFER ;ADD OHE TO COUNT

(]
¥
-]
a1
t L
W]

i s e
) =) =
-
L¥x] Ll
L]
I
=
Pt
i

22 YFSR ;
=33 VFER EE 35 FE MHOSHMAFR THC COUMT
88 FFED D8 63 EHE 01
Bg@l 7F3F EE 36 TE IHC COUMT+1

[7%]
ol

!

FFR2 i CHECK IF COUNHT=HOOFC

Dol

{1 LOR COUNT
CHMP HOOFC
EHE FLUSZ
LDA COUNT+1
CHMF O HOOFC+1
EHE FLUSZ

[n] DA
=4

A

LY RN

DU N (8

[}

4 =l

X
=}
-
] At
(]
o]
=
esdy’

1 b

]

- =] TN
mm mm

=]

mn

(s}
AU

=
150 00 G PARIX
RSy N

100
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Vo 5 LT
Ril
b
Dt
on]
-
ol

= ; IMHER LOOF FINISHED
- :IF HO SWAFS THEH ALL SORTED

5 S S D D A I Y]

L Dol 0 000 00 00 0 (XY

VvE LD FLAG
EEC ETH
JHF GLOOF
FETH FLA
THx
FLA
THY
FLA
FT=

(]
= m

OO el

Jo L0
h}
m

I ¢ " areh il
Lee BAH I AN

U RN W W) I RS
=4

oI
po 10 e N L Oy B ]

RO K 1]

- e
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el
=

Ty Ty
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; FDD 3 TO PARIR FOR MEXT THO
+BTRINGS IH IMWER LOOF

FLUSS CLC
LDA FRIF
az ADC #3
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S Ol ]
[
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SORTISRC. ... . PAGE 0BGy

LIME# LOC CODE LIHE

¢FES &85 36 aTH FRIE
FFEY RS &7 LI FRIE+1
FFES &3 48 ADC #48
vFEE &85 57 ZTH FARIE+1
FFED 40 o0 FF JHFP TLOOF

FECE . END

SYMEOL THELE

SYMEOL WALLE

AFOUHD FESV ASTHET Bazc ERZE
CE vESD CELZ Pl ek, Car
DOSORET VERY ERROR TEZE FLAG
IHIT vECE LEN1 YEZS LEMZ
LOCHTE vESC MORER VERC HE=TH
HOOFLC vE=1 HOOFE vEZF HOSWAF
oLOoF vEDG FRIE GE5E FLUSS
ZFRIE VEFF =TE1 (5] % PR STREZ
TEMF TEIT

CH TEZC
COUNT TE3S
ILOOF FFaC
LEHER TFET
HEXTCH TF434
g1 TFR2
ETH YFAA
SHRF FFed

-
)

[ R a xR R EEY RSN |

o LU LY (I RV RLY W o

o R e B Bt B

mmTmmmTm
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97



IISWU

FEM
FEHM
FEM
FEM
FEM
FEM

WO a0 P e

a5
Z0

Pl e

[ K]
a 0

o D0 0 L0 G Dl P P

4& DATAHAG. 85,.B1.54,3D. 34,
3= DATHRE, 3
S@ DRTARS. 4
52 DATARD. 2
S4 DRATARAS. 8
56 DARTASD. 2
28 DATARZS.A
&8 DRTRAE . 3
&2 DATAR4C.AH
&4 DATHRIS. A

&

P71 el oo 00 oy Pl Pl e P Pl Pl Pl Pl o 400 A0 A0 Q00 0 OO 00 000 = =] = =g =g iy

0T e A0 00 ) Ty Y e el P e o5 B (o0 0300 00 O e Dol 20 000 0¥y e P 50000

P A AR N A A A o Bk I A
soum JROUI AU MU M TIROUISROYJE M AOY T MO Y AU R UL

-
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100 Oy Ja P 50 00Oy
=t
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'
I
X
Lo

i

=i
I I
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I I
LY
DAY

1 T T T T oo

DHATARA.
DATHEL . *
DATAARE : 34.7E.
IRTAAE . 33.VE.
DATARE, 83, B1 .
DATAFE. 43, CC,
DATARD . 23, FE.
DARTAAE . &8, /D,
DARATAAL .
DATAAS.
TIRTAEE .
DATAARD .
DATAARE .
DATAHL1G.
DATAH#*
EERIDL
FERDA#
C=lLEMORE:
IFAf="#"THEN4BE
IFCCIORC:2THENZZE
H=
B=ASCIRIGHT# A$. 12 2-43
H=
IFHCBORMZS5THEMZZE
FPOKEL . H
L=
GOTOz18
FRINT"EYTE"L"=["R$"1 777"

FEEEEEEFEEFEEEEERE R R
$BASIC LOARDER FOR MACHIWE CODE
$SORT FROGEAM. LOADS INTO MEMORY
®FROM 32314 UF. TOF OF MEMOEY
#I5 FROTECTED <LIME 143,
FHEFEFEEEEREEEREER R R SRR

FOEESZ. 08 FOKESZ. 1206
DATRZZ2Z14
DATA4E. 35, 45, 2R

DRTART. 20 =9
DATARD. 20, VE. 82, 58,80, 21, 7
. DARTARS. 86, 20, 2E

» DATHAS . 2C. 85. 54, AS5. 20,
DATHARS,

48

LTELSZR.VFLEDLZCT

FE

B1.34.09.24.
B0 2ELVES S,
+TE.DB, 88,08,
+B1.54,58D0.,37,
S, el E3EL TR B

LU B o o 0 A RN
U aa e (R N |

DRI R g R A ||

£ 0 N0

+EB1.54,09.81.
LEDL ZELVEL AL,

A D 2N B B DN e ot

o
=

:-.j D e ek}

o T O T O
|-“|
)
[ |

. VE. D8, 8F . AD.

e ) X b=

BITMIm

SFL.VE.ED.31.TE,
A6, 30, 33,7

2. vE. 8D, 36,
.51, VE.ES

2. 7ELDOLE

H.7F

YR B
1. B

5. 211,

[#X]
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m

[l X}

Pl e
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T 00 0N
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I
=
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WO D D LD

Ty D I
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AT b

Ty T LD Z LD
U
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R By ) A
o oD b

STES
20

sTE.

URN A T N o IOINE X W RN I X P9 PR Y]
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SN}
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xal X

X 3oy
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S
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X
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ASCCAF -4

B+T# (B3 0—(C=2 0 1 E®CA+TH AR 30

L+1

0,20, VE.
+E1.34, 50,

S5.6D.

r R
o O
U

B0, 2E.VEL 4L, v
38, VE.BDL 32,7
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M Oy T T N e LA LN enin aneh fo o e o B e o fo o o
MU DA DA TR

o O ¢ I R T I IS AN W B IR KTNSO SN LN A R Y R
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i

L8

-
AN ANy

e
L2

m...;.;.hup.-u;..L.»‘.Hy_‘p_LMHHHHHH

R el el S S R A IR R R R AR

a

"MS2"

FEM S5 808000 EREEEREEEER iy
REM #FROGEAM TO DEMOMSTRATE SORT-SEARCH
REM #ADDSDELETE OH STRIMG ARRAYS

FEM #DEMOMSTREATION ARRAY IS ZS$00
FEM #$$EEEEEEERR0EEREREREEEEREEEREE
FEHM

FEM

REM ##ERZE ADDRESS OF MACHINE COLDE##
Zl=z2z86 4o - pls 2

INFUT "HOM MAMHY ELEMEWTS":ZEH

FEM #¥RESERVE ARRAY SPACE##

BIM Z0FC10, ZF$01 0. Z5F0EHD

REM #¥DEFAULT ARREAY HAME##
FOREZL . ASCO"EY )

FOREZ1+1 . ASCO"S" s

FEM ##FREINT HELF##

GUSUEI O8G0

IHFUTYORTION" 20
IFZ0:4THEHE 1B

gt R g ] e
T T ST T 0 O O

et

COTOS a

IFZ0ETHENE 4D
OHZO-4G0SUE4588 ., 5808, 5500, c000
COTOSFE

GOTOS G

—
b

FEM ##fsfsseisessiiseiee
FEM #FOUTINE TO FRINT MEHU
FEM ®0OF FUHCTIONS IM FRCERGE
FEM #0OH SCEEEM.

FEM #FfffedEeseesedese
FRINT"TINOFT ION"
FRIMT"1-HELF"

FREINT Z-IHRPUT"
FRINT " Z-FRINT"
FEINT"4-HAME AFERAY"
FEINT"S-50RT"

FEIMT "e-ADD STRINGH
FEIMT"7-LELETE STRING"
FREINT"S-SEARCH"

FETLURH

L A% I
"MS3"

Ty (N g ey e T
o T T 5 T

A e N s
T O T T T )

g A MUY R A [0 SR R 28

-
T

Lo}
-

99




llﬁSWn

uSSW,

100

R T T
REM #SUBROUTINE TO IMFUT STRIMG INTO

FEM #ERSIC ARRAY FROM FEYEORRT

1 REM $RECODE FOR DIFFERENT DEYICES

& REM #DISK. TRFE. IEEE ETC

@ REM #STRINGS IMTO ZS$00 TO THY

B REM #$##¥35dpaessiantpsseesmissrs

8 REM

REM

FRINT :PRINT

FEM ##CLERR ALL STRINGS##

FORZI=BTOZH

ZEF(ZI =m0

REM

HEXTZI

FRINT"INFUT OME STRING AT A TIME"

FRINT"TYFE “#%° + RETURM T0O TERMIMATE"

FRINT

FORZI=ATOZH

REM ##CHECK FREE SFACE AWAILAELE##

IF FREC@3>256 THEN =22

FEINT"WARNING - OMLY ";FREc@3; "EYTES LEFT!"

FRINT"STRING";T1

INFUTZS$0 2

REM

S8 IFZS$cZ1i="#"THEN 2294
7 REM
3 MEXTZI

RETURN
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& RETURM
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REM ##33868 400008 ER000E SR 0RRREEEEH
REM #SUBROUTIME TO FRIMT Z5% OM SCREEM
REM $##5656 68000 £ 00000 SR EERFREES
ZH=n

FORZI=ATOZH

IFZS$0Z13=""THEN 2@5H

REM

PRINTZS$(Z1 )

REM

ZM=TH+1

NEXTZI

FRINT"NUMEER OF ENTRIES 15 ";ZM
RETLRM
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FEM #¥sfetddsestbhaisifassieiey
EEM #ZUBROUTINE TO MAME ARRAY TO
FEM $EFE SORTED.

FEM S ad s saadbib i s atsses
IMFUT "AREARY HAME";ZT#

FEM ##TEST TO CHECK STRIMG ARRAY##
IF RIGHT$CZT#. 1 r="$"THEN4BER
FEINTU"STRING ARREAY OHLY"

FETURH

FOEE Z1+1.8

FEM ##15T7 CHARACTER®#

HASE JAE=LEFTHOZTE. 10

IFZAF:="A" AHD ZAF<="Z"THEH 4126
FEINT"ALFHAEETIC HAME OHLY - 15T CHAR"
GOTOS4816

FOKE Z1.ASCOZAE:

IFLEMCZT#$34I=2 THEH FETLEH

FEM ##ZHD CHARACTER. IF ANYs$#
CHE=MIDECETE. 2.1

IF ZA¥>="R" AWD ZRF <="Z" THEH 4134
FREINT"ALPHABETIC MHAME OHLY — ZHD CHAR®
LOTOY6160

FORE Z1+1.ASCOZAE

FETURH
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FEM #SUBRQUTIME TO SORT HAMED AREAY

REM #UZING MACHIME CODE ROUTIHE

FEM ####435s kb adEibsbsdbistses

FEH

FRINT"SORTIMG ARREAY <" CHRECFEEKCZL 3 CHRECFEEE (T {+100; "g- 0
SYRIZi+14d0

SI=FEER D142

=t THEW FPRIMT"SORTED Q. k™

IFZI=1 THEM FRIMNT"ARRAY HOT FOUMHL®

IFZI=2 THEM FRIMTUHOT OHE LIMEMSION ARFAY"
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T
ALY Y N RS,
"MS7n

RSN I S R O3
YN

SRS O R S )
3
ARRYERAN)

TeR Cnonen onenen

R N PO o

MINS R
T

AR
[ -
mm
fd I
o bt
I

ST 0~
RO A IR N
=
T
1
—

T Ty o
[ o
S )

101



#8Sy,

wbSW

SE08 REM #+§++++++#+++++4+++++++++¢+#
2831 REM #ADD A STRING INTO Z5#

S88z2 FEM $CHECK LULHTIHH FREE

Seas REM ++++#+t*++#++*+##¢+*++++¢##+
818 REM

828 IF ZZCZHI=""THEN Sasq

2828 REM

2848 FRIMT"HO SPACE - TRY SORT™

A58 RETURH

J868 FEM ##CHECK SUFFICIEH SFPACE FREE##%
2878 IF FREC@» 255 THEH S16a

S888 PRIMTYOMLY * FFEer:"E“TE LEFT "
SH38 FEM $¥GET TFIHh TO ADTi##

S188 PFIHT"IHFHT STRING®

=118 INPUT ?-$1EH'

5128 FEM

138 FEM ##%SORT##

2148 SYSOZ1i+14n

2158 FRINT 0K,

2158 RETURH
FERDY.

Soa8 REM ¢##$*#**4+*#+¢+++#+¢+¢¢¢++
2381 REM #DELETE STRIMG IH gk X

3382 REM #REQUEST STRING HUMEER:

3569 REM ##+t+#+++#¢+*#+¢+#+++**#+¢
o518 FEM

S5Z8 INPUT "STRIHG HHMEEF";:I

3338 IFZIx=0 AND ZI<=7H THEN S576
o548 FFIHT I'"UHT OF FAMGE"

5558 31 07O e

S558 EEM ++DUHT DELETE HULL STRIHNGS##
ool IF ZS$0Fasmnn THEM 5&za

588 REM

598 FRIMT"HULL STREING ALREADY"

S688 RETURH

3620 FRINT"STRING";ZI;® IS " i 25§ Za;nem
538 REM

S&6343 INFUT"DELETE ¢ THIN EYE

558 IF LEFT#:2Ys%, 1. P"YUTHEN RETURN
SEER ZSFCT oz

SETE REM

SESE REM $#AMD SORT##

SEIF SYSOF1+140

7Bl PRINT"O. K.

5718 RETURH
FERDY.
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FEM #ffffE$efEEdEdsesiEEdEieess
FEM #SUEROUTIHE TO BINARY SERRCH
FEM #ARFAY ZSE00,
FEM #f$f$sssfdEkEddsddErfsdiisess
FEM ##%Z0RT TO BE SURE#®*
SYSCZi+140
IMFUT"TARGET STEIMGY:(ET#
IMFUTY"FRETIAL MATCH YA 2ZY#E
sEEE ZF=1
foEn IF LEFTFIZYE, 13="%Y" THEHN ZF=84
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B SM=ET+INT O ZE-ET 2720

B ZIF=25%02M

8 REEM

B LOSUBReSER

8 FEM ##THE COMPARISOHZ#®

8 IF Z2I1%#=2T# THEMW &224

0 REM #$STREIMG HOT FOUHD##

B IF ZT=2M THEME4EH

£ FEM ##CHAMGE FOINTERZ##

8 IF ZI%="" OF ZT#:Z1% THEM ZT=2M: GOTO e034
B ZB=ZM

5
5
3

SOTOAG5

DI e e M S e s R X TR A

| L R e S e e e el = S A L

FEM #%FOUHD - CHECE EBRCE FOR OTHERES##
ZE=2M
IFZE-1<8 THEHM &31@
ZIF=Z0FCZE-12
FEM
SGOSUEsRG0
IFZI#:2T# THEM &214
ZE=ZEk-1
GOTOEZ4A
FEM ##CHECE FORMAED FOFE OTHERS##
2T=M
IFZT+1:2H THEME48E
3 SIF=75%05T+1 0
FEM

GOSURSSES

48

B
eoEE GOTO &3228
ed4oe FEM ##FRINT ALL MATCHED STRIMHGS#H#

i SRR T SR I U U S U DN CA Y R S

e A el e SOOI (' SO | S ORI ORI SN

FORZI=ZE TOOZT
FREINTZI " " 258025

FET

HE=T Z1

FETURH

FEM ®&ITRIMNG HOT FOUND##
FEINT"STRING HOT FOUMD"

T T T O T T T (e s S
Dt RO RROURUAC U8 ICURURA DU B AR SRV o) B Moy B 5oy B

& FETLIRH

£ FEM ®$STEIHNG MAMIPULATIOM®#®

= IFEF=BRHDCLENC Z T#F 0 LEN 2T 2 )THENZ I $=LEF TH 21 LENCZT# 2 2
& FETLRH

ERDY.
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SORTING WITH A LINKED LIST

A linked list is a way of organising data in sorted order
without the data having to be physically in sequence, the
data is instead ordered logically. The data is organised
using pointers associated with each data item, this allows
data to be sorted without physically moving the data. This
technique is commonly used with disk files and may be used
internally as a sorting technique.

HEAD t———— | ITEMI ITEM3 ~—I ITEM2

If data is held in a table like this, a user can output the
data either in the sequence in which it is held or in its
chained sequence. Each item input is compared with items in
the chain, starting from the head of the chain, and is linked
into its correct position.

CAT —| DOG
| COAT l
CAT DOG
COAT

In a table this might appear as:

DOG - NEXT
CAT "FROM
COAT ¢




The head of the list which points to the first data item in
the chain is held in the first location in the table. The
last item in the chain points back to the head of the chain.
The program puts each data item in the next free place in the
table and links it into its place in the chain.

LINKLIST

This is a set of four integrated subroutines designed to
create a linked list data array and read/write to that array.

24008 - Initialise: this routine creates the head and tail
pointers for a new list.
24026 - Input to list: this initialises the variables and

calls the routines to get text and pointers and insert new
item in array.

24048 - Get text and pointer: this routine gets the text in
PLS(PP)and extracts the pointer from the end of the text
which it returns as variable PR. Variable PP is set to | to
access the head of the file.

24076 - Insert text: this routine is only used by the routine
at 24028, it takes the input string PS$ finds its correct
position in the list using the subroutine at 24048 and adds
the correct pointers on to the end of the string, using the
back slash character as an end of string marker.

Parameters used:

PS - string variable to be input to linked list.

PLS()- array in which linked list is stored.

PL - number of elements in array PLS(.

FL - pointer to next free element in array PLS$(.

Pl - error flag, if | then array is full.

PP - element in array to be accessed by routine 24048,

PR - pointer to next element in chain returned by routine
240438,
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188 FEM ¥#HUMEER OF ELEMEHTS IM LIST## 4
1: REM ##MEXT FREE ELEMEMT IH LIST##
IMFL$<FL

FEM $Hffddsdddbdpseehessatsseres

REM #EXAMFLE OF WRY LIMK LIST ROUTINES

FEM #CAM BE USED TO STORE AHD RETREIYE

REM #DATH.

FEM $##bdddbbbtbessistrhab e ese
FRIMT"TIMELINK LIST DEMO FROGRAM FUMCT IOHS A"
FRIMT"1-IMFUT DATA TO LIMK LIST®
PRIMT"2-PRINT DATA IM CHAINED ORDER®
FRINT"3~-FRINT DATA AS HELD"

FRIMT"4-END"

GETA$: IFA$=""THEN135& g
A=YAL CA$ 4
OMAGOTOL 186, 1300, 1588, 1556

EMI

REM ##INFUT DATA To LIST##
FRIMT"TIBNINFUT DATA TO LIME LIST®
FRINT"TO EHD EMTER ~ENL- EN"

INFUTF$

IFF$="ENL" THEH181 5

GOSUEZ4055

GOTO1158

REM ##FRINT DATA IM CHAIMED ORDER®#
FRINT"ZDATA IN CHARIMED SEGUEHCE RN
FF=1

GOSUEZ485a

FF=FF

GOSUEZ 4656

FRINTAL$

IFFF:1 THEML 34

GET A$: IFA$=""THEH1350

GOTO1818

REM ¥#FRINT DATA IN LIST SEQUEHCE##
FRINT'TIDATA IH LIST SEQUEHCEMR"
FRIMT"ELEMENT FOINTER  DATHAAIN"
FORG=1TOFL-1

FF=0

GOSUEZ4550

FRINTE. FF.ALE

HEXTE!

GET A$: IFA$=""THEM1ZS6

GOTO1616
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DU OO o N e
Do R
o
XN

s
sy
!

SO0 REM
SHAEE REMEFEREREREEE s Eas sttt e s
2400z REM#SUEROUTIMES TO SET UF AMI
S4pd4 REM#ACCESS LIMK LIST ARRAY.
SHANE REMEREERREEEEEEERERRRER R R
24003 REM

S4010 REM###INITIALISE LINK LIST###
4812 REM

o014

IFFLZ1THEN24822
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Z481s
24a1s
24828
248zz

R ey
SdE3g
s 15 T
s 35 M
24a4a
Z4m4z
24344
2dade
246845
24850
=4R5z
24m54

4#1_

T
!

00y Ja Pl

24ETE
PRt T e
bl 2e
SRS e )
24@7E
Sz
4@z
Z4@3d
S4ass
SAsT
=4EEE
24852
4854
S48
o
=418
4142
=4164
Z41as
24183

&

R
S
te
-t

-411_
24114
READY.

FLECLr=" %2"
FH=2
FLECZI=PE+" 1"
FL=3

RETLIRH

- REHM
S REM&®&d®kIHFUT TO LISTHEREEEES
3 FEM

FF=1:F1=8

IFFL>=FL+1THEMF1=1 G0OTOz404
FEM

FEM

FEM
GOSUEZ4845
GOSUEZ487
FETURM
FEM
FEM###%#%GET TEXT & FOIHTER#®%%

FEM

Az=LEH{PLEFF

FORAZ=1TORS

IFMID$CPLECFF >, RS 1 o=""THEHZ 322
HE=THZ

Al$=l EFT#<FLFFF2. AZ-12

H;I- 1131

FORA4=AZ+1TOR:
AZF=AZF+MIDEPLFFPY . AL, 12

&

8 HEHTAS
2 FR=VYAL{AZE:

FETUEN

FEM

FEM#®$$¥INSERT TESTEEEEEEEEES
FEM

A1=FF

FF=FF

GOSUEZ4645
IFFEA1IFTHEHZ4 104
IFFPE=H1$0FFRE=1THEHZ4822
IFF+:-A1FTHENZ 452

FF=A1

GCOSUEZ484E
FLEFFI=A1$F+" - "+5TREFFL
FLE FL3 r:.=£‘+”"--”+H;';"-¥'

IFFH: FFTHtH ERCE
FL#:10=" " +STRECFLY
FLECFL =P+ +5TRECFHD
FH=FL .

FL=FL+1

RETLRH
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SORTED OUTPUT

When the only requirement is to print out an array in sorted
order, it is unnecessary to actually sort the array prior to
printing. The sorting can be done as part of the array
printing subroutine. The following subroutine is designed to
print an array in sorted order. This subroutine is ideal if
for example, all that is required is an alphabetic index of
data stored either in core or on disk. Since indexing will
account for many of the applications of this routine the
option has been added to give a character heading to each
alphabetic section.

PRINTSORT

This subroutine will output the contents of array P$ in
sorted order either on the screen or on a PET printer. The
routine requests which output device is to be used, screen or
printer or both. The user is then prompted as to whether
section headings are required (a section heading would for
example be A above all entries ir the array beginning with
the character A). The array may be printed in both sorted and
unsorted order. It should be noted that when sorting data
consisting of long data strings which include punctuation,
unexpected results may appear, due to the character
representation given in PET ASCII to punctuation and graphics
characters. By changing the device numbers used in this
subroutine it could be made to output data in sorted order to
a disk drive; a simple way of ensuring that data on a
sequential disk file is in alphanumeric order.

Parameters used:

PS() - data storage array from which data is to be output in
sorted order.

PT%()- tag array used by sort code to indicate which elements
in array P$() have been printed.

PN - number of elements in array P$() which are to be
sorted.




1o DIM FEOZ0E:.FT <2062
a0 REM S s desf e ek ks iy
gl REM #ESAMPLE OF SUBRGUTIME CALL TO
lags FEM #FEINT OUT IM SORTED GRDER THE
1002 FEM #COMTENTS OF ARREAY FP$03.
1887 FEN s##dsiiiihibeihai s e
1818 FOR =1T018
1aze INFUTPHOOD CREM ##%IMNPUT ARRAY FE:o%#
1830 HEXTE
148 FH=10°REM #$MUMBER OF FECORDS TO EE SORTED#®
1058 GOSUEBZ 1088
188 EMD
SEan REM
808 REM
4808 REM
SBE0 KEM
£a0E REM
N S1888 FEM s#ffsdddsssitiiissieiehisses
Zlaas FEM #ROUTIHE TO FRINT AH ARRAY IH
=184 FEM #IH ALPHAHUMERIC ORLER OH EITHER
21lats FEM #THE FET SCREEM. FRIMTER OF OTHER
‘| =1982 REM #IEEE 1.0 DEVICE.
t <1818 REM #THIS TECHHMIQUE GFFERS RIVAMTAGES
. =181z REM #0VER SORTIMNG THE LIST EEFORE
21814 REM #PRINTIMG. PARTICULARLY IH TERMS
Z181e REM #0F TIME TAKEH.
1818 FEM #MOTE: THIS ROUTIME SORTS RCCORDING
<lazi REM #T0 THE FET-S IMTERMAL FEFRESENTATION
<1822 FEM #0F THE ASCII CHARACTER SET.
218z4 FEM $FPUNCTUATION MAY THEREFORE HAYE
z1azZe FEM #S0ME UMEXPECTED EFFECTS.
S10ZE REM ###sas e iiises e eii e
S1E28 PRIMT"IRaRBFREINHTS STREINGES IN ALFHARHUMERIC CRDER"Y
S18Z2 FRIMNT"IRE===== —==z==== == zmcscco—m—m———— Z====H
21834 FEM #$DETERMIME WHERE TO EE SEHT##
21026 AS=0:AP=0
. <18z THFUT" AekERREROUTFUT TO SCREEH ¢F OF HI'.Y#
=184 IF LEFT#OYE. 1="%" THEH AS=1
2184z IHFUT" enBERBRBUTFUT TO PRINTER oY OR 3" 'v:
21644 IF LEFTHOYSE. fa="y" THEH AF=1
218495 FEM #$#0FEH PRINTER CHRMMHEL##
21048 IFAF=ATHENZ 1654
S18%8 CH=4: EEM #¥FRIMTER CHAMHEL##%
21858 OFEHCH. CH
21954 FEM #%SECTION HERDIMGS##
<1858 IRFUT" seBRBRRBEECTION HEADIMGS oY OF Hi"ys
21838 AT=8 '
siael IFLEFTHFOY$. 105"y THEH AT=1
2loes FEM #$FPREINMT UNSORTED LIST##
<1864 IHFUT" AehBRERRIDO YOU WISH T FRIMT UHSORTED LIST 79, 4#
21658 IFLEFTHOYE, 100300 THEH 167
Zlaed FOR I=1T0O FH
=1ava IF AS=1 THEW FRIMTR${I>
2187V IFAP=1THEH FRIMTH#CH.F$(1
1874 HERTI
Z1ave REM $#CLEAR "FRINTED® FLAGS##
- 2187 FORI=1TO FH
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=2 IFAF=1 THEN FRIHWTH#CH:FPRINTH#CH. AM$E  FRINTH#COH

IF AS=1 THEWH FREIMNT:FRIHT FRIHT

IF AF=1 THEM FRINTHCH:FREIMTH#CH FRINT#LH
FEM #&FEINT SMALLEST IW OUTER LOOF, %
FEM *%TAG OHCE FRIMTED. HERT TIME#®#
FEM ##ROUHD FREINT SMALLEST REMAIMIMGE#
AHF=CHREF (255

FORI=1TO FH

AMFE=CHREF 2550

AM=1

FORJ=1TO FH

IF FTCJI»=1 THEHW 21182

IF P#CJ2<AME THEW AME=FFCI:AM=T

HESXTJ

FEM #$TAGGED SMALLEST FOUMD##

FTCAM»=1

FEM *¥FEIMT LETTER HERDIMG (IF REGL. 2##
HHE=LEFT&.AME, 12

2 IFCCAHF=AN$0R AT=13 THEN 21124

IFAZ=1 THEH PRINT PRIMTAH$ FEINT
FEM ##FPEINT SHMALLEST##

& IFAS=1 THEHM FRIHWTAMEF
= IFAF=1 THEM FRINTH#CH.RM¥
8 AHE=ANF

32 NEXTI

FREINT :FRINMT :FRINT:FRINT

& REM ##ROUND AGHIN %
S IMPUT"DO YO WISH TO PEIMT LIST RGRIN".YE#

IF LEFT#:Y#$. 12="Y"THEN Z1834

& FRIMT"O.KE."

FETURH
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SEQUENTIAL DATA FILES

Sequential access disk files are the simplest form of disk
data storage. Sequential file access is however not easily
incorporated into standard subroutines. The subroutines used
in this section consist of simple function blocks. To read or
write a file will require on average three subroutine calls,
one of which is repeatedly used within a loop. The
demonstration program from lines 100-1290 show how they are
used to read or write a file. The sequence of operations used
is as follows:

a) At the beginning of the program the data disk should be
initialised and the command channel opened using subroutine
24400. This must be done whether the file is to be written or
read.

b) To write a data file (file name F$) first call subroutine
24000 to open a logical file for writing. This subroutine
allows a new file to replace an old file, should an old file
of the same name exist. Each record - P$ - can then be
written on to disk using subroutine 24200; repeat calling
this subroutine until all records have been recorded. The
logical file can then be closed using subroutine 24100.
c) To read a sequential file (file name F$) first open a
logical file to read with routine 24050. Data can then be
read by ‘repeatedly calling subroutine 24300; each record is
output as PS. The end of the file is indicated by the
variable P being set to 64; the number of records on the file
is contained in the wvariable IS. The logical file is then
closed using subroutine 24100.

The usual practice is to store the data for a sequential file
in an array, though data can be input as individual records
providing the file is kept open between writing each record.
Data output can be either into an array or directly on to the
screen or printer. These subroutines all use data in string
format as the variable to be read or written to disk, this in
my opinion is better than mixing data types on the file. This
means that numerical data must be -converted into string
format before writing to disk, and vice versa when reading.
Although the variable P$ is used to transfer data between the
disk file and the main program, successive records need not
originate from the same variable. Variables A$,B$ and C$ can
be stored as successive records, each transfered as PS$ to the
subroutine. When using successive sequences of different
variables it is important always to retain that sequence by
recording each record, even if it has a null entry, otherwise
when reading the file one will get out of order. If the
number of records in each sequence is variable, then an end
of sequence marker record must be used.
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Parameters used:

CH -  sequential access channel number, more than one value
must be used if more than one file is accessed at a time.
Typical value is 2 or ¢

D - drive number ( either 0 of 1) of sequential data file.
FS - file name of sequential data file to be accessed.
P$ - data as string variable to be stored on disk or read

from disk.
P - end of file flag normally = 0, if end of file then
=64,

IS - number of records read from a sequential file, should
be set to 0 before accessing file. Can be used to determine
relative position of target data on fije.
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CH=2 D=1 'REM #CHAMMEL AMD LRIVE HUMEER#®%
FE="

FE¥F=CHREF01Z0 0 REM $$CARRAGE FETURH#

FEM ##fEfddehedsssstiddibestsy

FEM #DEMOMSTEATION OF USE OF SEO

FEFM #FILE SUEBROUTIMES.

FEM ##fsssddtsesesiseisbisssess
COSUBZ44608: FEM $IHITIALISE#
FREINT"TI0SEQUENTIAL DISK FILE TEMD FUMCTIOHS A"
IMFUT"IMFUT FILE HAME".F%
FEIMT" &l -CREARTE DATA FILE"
FREIMNT"as2~-FEARD DATA FILE®

FREIMT " B8Z—EMDY

CETAE: IFAF=""THEH1&7H

A=YAL CA$
CHAGOTOL116, 1260, {180
EHT

REM #

FEM #CREATE DATA FILE.

FEM #*

GOSLBZ4000

FEINT"TIMMINFUT DATA TO BE STORED OM DISkalm®
IMFUTFE

IFFF="EHND"THEN GOSUEZ4106: G0TO1826

GOsUBZ4 2868

GOTO1 148

FEM #

FEM #FRIMT SEQUEMTIAL FILE

FEM #*

FRINT"TIRDISFLAY DATA OH FILEsE"
GOSUEZ4858 @ 15=nQ

SOSUBRZ4Z00

FEINTIZ.F$£.F: REM #PRINT RECORD HUMEER. IRTA. AHD
IFF=cdTHEN GOTCGIZ278: FEM #EMHD OF FILE™#
DoTOloEE

GETARF  IFAF=""THEHIZTE®

AOSUEZG 160

olTO1EzE

.,..
ot
't

FEM s#sfddsdsdsbbdddisbbidises
FEF #0FEM LOGICAL FILE TO WRITE
FOREM FEEEREEEEEEEiEsEsvEk itk be
g OFEMCH. & 7H;”@“+STE$(D?+"3"+F$+”;9;H"

FEETURH

R L EEEE R L L E B R T S E T T
FEM #0FEH LOGICAL FILE TO FEAD
FEM #5465 8555680 ER e Ebb st
OFEMCH. 2. CH. STR$CD+ " V4 Fg+Y , 5 R o
COSURZAZEa0n

FETURHM

FEM £ 58565665 bbbstedtss
FEM #CLOSE LOGICAL FILE

FEM ##$#$555 65856 EEEREREEsEEess

"SEQUENTIAL"
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CLOSECH

FETLIRH |

FEM ##¢€55EEfEfEssEEddeiddires
FEM #FRIWMT FRECORL TOQ FILE

P REM #f$fEEEdEEEiEeEiEEvEsedihes
‘18 PEIWNTHCH.FPE.CR%;

5 RETLIRM
1 REM #HSEEEeEneine e e
351 REM #READ RECORD FROM FILE
e T S e D
116 INFUTH#CH, F$ |

5 F=3T

i GOSUEZE2848
18=15+]

IFP=E4 THEHGOTOS4 1 6
5 IFFCSATHENMES="FAD DISK STATUS"+STR$CF) :GOSUEIEL
P8 RETLIRH
REM S#$EEE600E0E000RRERREE R
11 REM #IMITIALISE DISH

S OREM #$#E8mtahsrhhf R ee
OFEM1S, 2,15, "I "+5TRECD )

.,..
s,
-

1

28 RETURH
G0 REM $EREEREE st e st bbb bbb iny
REM #CURSOR COMTROL SUEROUTINE

FEM ##&ERERS R Epastasssbsies
AC$="AMNNRBERRRRRRERRREBRRNRRRRERERRBRRRRRED"
1 ALE= " RlAalaTR AN Rl aTn e el A T TN

FRINT"S";

IFCOL 1 THENPRINTLEFT$ CACE, COL—10

3 IFLME> 1 THENFRINTLEFT#{ALE . LHE-13 .

@ RETLRH

B REM SEEREEREERERREREERER
! REM #WARNING MESSASE

S REM SEEEREEERERREEREE RS
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1 AF="10000I"

FORR=1TOZG

AL=L0G r s PRINT " SERROR A
AL=LOG(r FRINT "MERROR " A$;

HEST -FRINT"HERROR  “"LEFTH(MEF+SF$, 2200
GETAF: IFAF=""THENIDO17H
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SE PRINTSPE;
HE RETURH
FEME#$5$ 4555 EE S SR SR EEEERERES
11 REM#DISKE ERFOR FROUTIHE
13 EEMESEES 5 ESE S EEEF SRR EE SRR
1 IMFUT#15.EM.EM$.ET.ES
1 IFEM=aG0TOZa400
3 COL=1 LHE=24  GOSUEZ9266
1 PREINT"HJOISE ERROR — B ERHGEME: " TR ET." SUTIESSY OBULIDIS
FEIHT"  COMTZREORT — v,

MR B A
iz

o0 T U 0 0 00 0 et 2

20458 RETURH
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MACHINE LANGUAGE SEQUENTIAL DISK ACCESS

This section deals with a method of accessing sequential disk
files from a machine code program. Of use firstly because it
allows machine code programs to access disk data and secondly
because subroutines written in machine code based on these
ideas can be used to greatly speed up data access in Basic
programs. It is this second use which will be considered in
this section.

The GET# command in Basic is very slow, though often very
useful, especially when concatenating data. It is useful
because each character accessed from disk can be analysed to
detect interfield and end of record markers, cutting out time
consuming string manipulation. To overcome the problem of
slow access of data using the GET# command while retaining
optimum speed in concatenation it is necessary to access the
disk in machine code. This is made much easier by utilising
subroutines within the Basic interpreter and operating system
of the PET. The following are a few of the entry points which
can be used:

SC389 - exits to 'Ready' mode.

SFFCC - resets default 1/O devices;
ie keyboard and screen.
SF770 - LDX #LF you want to access,
sets up for input.
SF1E1l - get character from a device,
puts char in accumulator.
SF7BC - LDX #LF vou want to access,
sets up for output.
SF232 - outputs a character to a device,
accumulator contains character.
SE3D8 - output character to screen from acc.
SFFEl - tests for the 'Stop' key and exits
to 'Break' if 'Yes'. Otherwise returns.
SF524 - opens file set up in LA, FA, SA.
SF2AE - LDA {#LF that you want to close.
SFFE4 - get a character from keyboard buffer
character goes into acc.
SCAIC - oprints a string terminated with a
zero and located at Y,A.
SC46F - input string (like Basic input),puts
string in the basic input buffer ($0200)
SDB55 - floats accumulator#l. Necessary
for conversion from LO,HI to ASCIL
SDCE9 - Turn acc#! into ASCI at $0100 on.

How to convert from LO,HI to ASCIL

LDA #LO
STA S$5F
LDA #HI
STA $60
LDX #3890
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SEC
JSR SDB55
JSR SDCE9

ASCII number stored at $0100 hex.

LA - SD2 - current logical address (for open)
FA - SD4 - current first address

SA - SD3 - current secondary address

FN - SDA,SDB - filename address pointer

FL - SDI - file name length

The following machine code program demonstrates the use of
these locations and entry points. It will display on the
screen the contents of a sequential disk file, the name of
which is input by the user in the first part of the program.




S

LIHE

B e i
#FROGRAM TO FEAD A SEGUENTIAL
4FILE FROM DISK.

#FEZLESTS FILE MAME THEW FRINTS
#COMTEMTS OF FILE. DATA TRAHSFER
#FATE 15 ABOUT @08 EYTES FER ZEC
B T

L SYSTEM YARIAELES

JHLW—fﬂﬁ‘HDDFEEE OF FILE HAME LO
IWE AOLRESS OF FILE HAME HI
: LGEIFHL DEVICE HUMEER
f"-"'-fj_l'-‘- FRIMAREY ADDRESS
"”Iiﬂ;HcLuHDHF AOTRESS
L=FD1;LEMGTH OF FILE HAME
ST=%3£; 3TATUS COLE

- "'Hu"

"”“TEH SUERCUTINE CALLS
IHPUT=$C46F}IHPUT DATA IWHTO BUFFER
FOPEM=$FS24:0FEH FILE LA.FA.ZH
EASIM=%F1E1l; INFUT S0URCE EYTE
FRET=$E3D8: PRINT CHREICTER TO SCREEN
FOLOSE=#FZRE: CLOSE FILE.A
CLRCHH=$FFCCI CLOSE I°0 CHRHHELS

JQ—JF IHFUT
O IMFUT OF FILEMAME IMTO BUFFE
Lo HfoS
L HIH‘! L EYTE
HALO
FILEHhHE ROLEESS FOINTER
-5 FE

P IlH HI EYTE OF FILENAME

bk LE TS
4 0
Il
I
T
i

L f—I EHH”E RODRESS FOIMTER
LTIR #F02
CEET LOGICARL FILE TO 2
=TA LA

LOR #F03
DEWICE HMUMEBER Ta &

=ZTH FA

’ﬂF #HEGD
OMDARRY ADDREE=S TO 2
H =H

€0
m

...{

0
m

S ¥ A5 K]
CSET T ZERO
OO

JEET H

LI #8280, K
CHREACTER FROM IWFUT EBUFFER
EER EHMI

F

OF FILEHAME AIIRE

Li

e

ADDRESS

HI
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JHF LOCFL

JAMD DO AGARIN

EHLD =Te FL

SZET FILEHAME LEMGTH
JER FOFEM

JOFEM FILE

LOOF:  J3E EBRZIM
JGET CHRRACTER FROM FILE
Loy 35
CTEST STATUS
EHE OUT
JEMDN OF FILE OF ERROF LETECTEL
JER FRET
FREINT CHARRCTER
JHF LOoFZ
SO0 AGHIN

auT LI LA
SLOAD ACC WITH LOGICARL FILE
JsF FLCLOSE
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RANDOM ACCESS DISK FILES

This is the most useful form of disk access, though much
harder to program and more wasteful of disk space than
sequential files. Whereas with a sequential file the actual
position of the file on disk is unimportant, with random
files we need to know the exact position (track and sector)
of the data. To understand the use of random or direct (since
data is accessed directly from a specified disk location)
access files one must understand the way in which data is
stored on disk. Data is stored in 35 concentric tracks, each
track being split into between 17 and 21 sectors. Each sector
or block (there are a total of 690 on a single disk) stores
255 bytes of data. Data stored in a block can be referenced
by its position; block 35 is at the position of sector 3 on
track 2. This is the basis of random access on the 3040 disk
drive, each record is allocated a block of 255 bytes which
has its own address specified by the track number and sector.
Not all blocks on a disk are usable, the whole of track 18 is
reserved for the disk directory and should not be used for
direct access, this means that the maximum number of usable
blocks on a disk is 670.

The use of direct access can be fairly complex unless certain
rules are adhered to. The first rule: a whole disk must be
dedicated exclusively to the storage of random data, since
storing programs or sequential files on the same disk will
cause problems with allocation of free blocks. The second
rule: a record should not exceed 255 bytes long, otherwise
problems will be encountered with block boundaries. Allied to
the second rule is: when more than one record is stored in a
block (this is a method of increasing the number of records
on a disk) then the sum of the maximum lengths of all the
records in a block should not exceed 255 bytes.
The data stored in each block can be split into a number of
fields, where each field is a string variable (as with
sequentia: files, 1 prefer to use only one variable type in a
file and thus convert all numeric variables to strings prior
to writing on disk and vice versa when reading). It is very
important when writing to a disk file that all blocks have
the same number of fields, null data fields must be entered.
Direct access records are best stored using fixed length
fixed format data (see introduction). To increase the number
of records above 670, each block must be divided into sub
blocks. To have 1340 records means dividing each block into
two 127 byte sub blocks, 2680 records four sub blocks of 63
bvtes etc. Each sub record will consist of one or more fields
(note: each field has a maximum length of 80 bytes, therefore
a 126 byte sub-block must have a minimum of 2 fields).
Data can be accessed from a direct access disk by using the
track and sector number of that data to locate and read it.
This method might be used in a simple stock control system
where each stock line is given a number corresponding to a
record number(ie the number of blocks from track | sector |
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to the track and sector where the data is stored) on the
disk. In many cases however a data record cannot be given a
number. In these cases one must use an index. The index
associates a key word with the track and sector number of the
data associated with that data. The index is best held as an
array, in fact as two parallel arrays, one string for the
keywords and the other numeric for the track and sector
numbers. The key word used must be something associated with
the data, thus in an address file it would be the person's
name. The following is an example of how data would be held
in an address file index:

Key-word track  sector
SMITH 1 1
JONES 1 2
BROWN 1 3
WHITE 1 4

etc.

By searching through the index for a matching keyword, the
track and sector where the associated data is stored can be
obtained from the matching element in the numeric array. With
a large key index, searching can be made easier by sorting
the file into alphanumeric order (make sure that associated
elements in both arrays are always kept together) and using a
binary search (see machine code sort package). As data is
added to the disk, the index array is updated with the new
key word and the track and sector where its data is stored.
The key index can be saved as a sequential file on the non
direct access disk.

The subroutines associated with this section are best
understood by examination and running of the example calling
program.

To write a record to disk requires that a direct access data
file is first opened using routine 22180. Records can then be
written simply by inputting the record number DI and entering
data into each of the fields in the record via an array AS()
of NF elements, where NF is the number of fields in a record.
In the example, entering a 0 as record number terminates the
data entry, closes the file with routine 22240, and returns
to the function select menu. After entering all the records
the file should be closed with routine 22240,

To read a record a direct access file is opened with routine
22180. Record number DI is then read with routine 22330, and
the data placed in array AS$() from elements | to NF. Having
read all the records required the file is closed with routine
22240 (in the example the file is closed by entering 0 as
record number).

These subroutines use record numbers rather than track and
sector. Subroutine 22480 -TRACK/SECTOR converts this record
number into its corresponding track and sector numbers. It
also stops data being written on to the directory track,
track 18,(line 22525). Full error checking is done by the




subroutine DISKERROR at 30300 which uses CURSORCONT to
display full error messages on line 24 and 25.

Parameters used by RANDOM:

CH - direct access channel number
D - drive number of direct access disk.
NF - number of fields in a record.

AS()- array of NF elements in which data fields of a record
are stored during record read or write.
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SFRE="

FE=CHRFC12
FEM ####$fEfEEEss s asfiiiiey

FEM #DEMOMSTREATION OF USE OF REAMHDOM

REM #ACCESS FILE SUEROUTINES.
I e e
CH=4

IHFUT "TIRDRIVE .1
INFUT " MSHUMEER OF FIELDS "iHF

FRIMT"INRAMDON FILE DEMO FURCTIOHSEMR"

FRIMT"1-WRITE RECOED"
FRINT"Ma=~RERL RECORED"
FRIMNT " az-EHD"

GETAF: IFA$F=""THEN183E
A=YAL CAF
OHAGOTOLIZ86, 1580, 1126
ENID

FEM ##WRITE RECORD TO DISK#*#
SOSURZZ18G

FRINTYTSRWRITE FECORD TO DISkam”
IHFUT"RECORD HMUMEER 7 ", DI
IFOI=GTHEMHGOSUEZ2246  GOTO1IA50
FREINT" s

FOrG=1TOHF

FRINT"FIELD ";out Iz - ",
IHPUTAH$F (G

HEST

GOSURZzo28

GOTOLZza

FEM ##READ RECORD FROM DISE#®
GOsUEZz128

FRINT"TISBFEAD RECORD FROM DIDSEMNAY
IMFUT"FECORD HUMEER 7 ".DI

IF DI=8 THEMGOSURZZZ48: GOT01850
FRIMT " am"

FlOr&=1TOHF

FREIMT"FIELD ".:@u" IS - " AFECE:
HE=TE

GET AF: IFA$F="" THEHI1GHE

GOTOiSz8

FEHM

FEHM

FEHM

FEM

FEMESS 5 RS EEEREEEEFFEEEEEEERERES
FEM&ROUTIME TO WRITE RFAMDGH DATAH
FEMES S E S ESEEFREEEREEEEEEEERE
GOSURZS4E0
FREIMT#1S."UI"CH LS DT . DE
FREIMT#1S5.,"E-F"CH. 1

FORD=1TOHF

1

et

¥

A FRIMTHCH. AF 0D S CREE

HE=T

3 FRINT#15. "U2"CH: DG DT D=

FETHREH

SH REMBS#EEEEEEEEREERE R aa e



22190 REMREOUTIME TO OPEM RAKDOM FILE
SOCOE FEMEEEEEEREEEEEEEEEEREREEEE R
OFPEMCH, 5. CH, "#Y
OFEM1IS. 2.1
FETURH
FEM# £ f5EEEEEEfFEEEEEERees
S8 REM&RQUTIME TO CLOSE RAMDOM FILE
SE REMESEEEREEEEEEEEEEEEREEEEREEEE
"B CLOSECH
CLOSELS
20 RETLREHM
MAREF T LR LRI LEL LS SR L EL LSS 2
A28 REM#ROUTIME TO REARD RAMDOM FILE
H REM#E#E## R0 EEEEEf e aees
28 GOSUBZZ4248
S0 PRIMTH#1S. "UL"CH: DL DT DS
4 PREINT#1S, "BE~-F"CH: 1

E GOSUESHZAA
A FORG=1TONF
A0 TNFLUTHCOH. AR
1 MHESTS
3 RETLIREH
S0 REMEFEEEEEEER R R e EEEEEERE
SE FEM&ELOCE TO TRACKSSECTOR
A8 REM$CONYERSION
A REMESEEEsFEEE R aeernree
IF DI« GOTO 2257va
IFOI =257 THENDI=DI+28
IF LI<3Ss THEM DA=1 @ DE=Z1 : DC=DI-1 @ GOTO 223z8
IF DI<das THEM DR=15 © DE=Z20 :© DC=DI-352 @ GOTO 2258
IF DiI<éds THEM DA=ZS : LE=1& : DC=D0I-432 : GOTO &
IF DI<&31 THEM DAR=31 © DE=17V @ DC=DI-s&& @ GOTO 22%
LT=G3 © DS=a @ GOTO 22608
IT=INMTCDC-DE>+DA
I5=0C-IMT DC DB #DE
FETURH
FEM #$##E$EEfEdefEEEesiseeey
FEM #CURSOR CONTREOL SUEBROUTIME
ISR F T EE T EREEE R LS EE S EEL L L L L
ACE="apnEREERRBEERREEERFRRERRERERRRRRREEDREN]
AT=" plalaa]alnIa ]I ] In R nIn]R]R]ATRI AT AT TR ][ AT AT )"
i PRIMT S
3 IFCOL I THENFRINTLEFT#CRCE. COL-1 2
FLMEFITHEHFRIMTLEFT#(ADF  LNE-1 3
FETLIFEH
FEME#S 4554 EREEE R EEEREEee
FEMSDISE ERREOR FEOUTIHE
AT FEMESEEEEREEEEEEEEEEE s
t IHFLUTHIS EM.EM$F.ET.ES
IFEN=aG0TOza4088

48 PRINT"®DISK ERROR — B EHCEME: " TU;ET." S'iES." E'SDI

FRINT" COMTIMHUE OR ARBOET 7 Y.
GETHirIFH$=""THEH36366 ______
IFAF="A"THEMCLOSECH - EMD

Ciob=1 LHE=24 : GOSURZI200 FRINTSFE.
FETURH
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DISK UTILITIES

The two programs in this section are designed to give the
user information about how data is being stored on disk; they
are of most use when using direct access files. BLOCKMAP
prints a table of all t e blocks on a disk, track by track,
showing which blocks have been allocated for data storage by
the system and which are free. Free blocks can then be used
for direct access (modifying the subroutine TRACK/SECTOR one
can block off allocated sectors). Alternativly one may simply
wish to find out how much free space is left on a disk.
SECTORPRINT is the second of the two programs and is designed
to print a table of data stored in a specified block. The
data is displayed both in ASCII and hexadecimal form. Using
this program one can see how data is stored on disk and also
discover the source of disk errors or corruption.
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FEM #fffdfsfsefEisEsesEisseneeses
FEM #THIS DISE UTILITY FEOGEAM

FEM #ALLOMS OHE TO LOGE AT WHICH
FEM #EBELOCKES OH THE LISK ARE

FEM #ALLOCATED TO DATA OF PROGRAMS.
FEM #USEFUL IM CHECKIMG MHEREE TRTH
FEM #HAS BEEM STORED WHEM USIHG
FEM #EAHDOM FILES.

FEM ####ffsEfEEdsEfeseissisanesy
FOEE144,4% REM #DISRELE STOF EEY#*
OFEMIZ. 2. 15

FRINT Y Inaleln"

FRIMT"HRREDCOFY Y OF H " :F=0
GETAE: IFAF=""THEM1B848
IFA$="Y"THENF=1

FRIMT"MeRDEIVEH ¢

GETDF - IFDE=""THEH1GYD

D=VALCDED
IFFTHEHOFEML ;4 FRINT#1 - FRINT#1
FREIMTYOY

Flg=" 1 ="
Fo¥="TRACK B12Z2456723812345675%8 LUSED FREE"
FEINTFIF: FREIMNTFZ I
IFFTHEHFEINT#1 . F1$ FRINTHL.F2¥
FORDT=1TOZS

DT#=FIGHT# STREFO10G4DT 3. 20+ "
AlC=21

IFOT>17THEMRDS =20
IFDT>Z24THEMAD==18
IFDT>28THEHARDS=17
FEINTOT#, IFFTHEMFRIMT#1.IT%:
ALI=8 " AF =@
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LINKING PROGRAMS AND SUBROUTINES WITH MENUS

A menu is simply a program or subroutine which displays the
different options available to the user in a program or
program suite. The user can then use the menu to select an
option, and the menu routine will either load the program or
cause the program to jump to the start of the specified
subroutine. A menu subroutine within a program is very
simple, consisting of code to print the options list and a
computed 'GOTO'. Examples of this type of routine are
included in several programs in this hook (eg: machine code
sort package). A menu program to link and select different
programs in a program suite is more complex, the following
program ( MENU ) is an example. In this program lines 10 to
150 print the option menu on the screen. Since this is an
example the options are just called Program 1, Program 2 etc,
in a real application this would be replaced by a description
of the function. Lines 160 to 220 perform the function of
loading the required program from disk drive zero. Line 160
inputs a number which is equivalent to one of the numbers

preceding the option description. In MENU this can be a

number between ! and 6. The selected program is then loaded
by one of the lines between 170 and 220. A special trick is
required to load one program from another using the disk, the
trick requires the manipulation of the pointers to the start
of the variable storage area in memory. These pointers are
contained in locations 42 and 43, and should be loaded with
the start of variable storage location for the program which
is to be loaded. These values can be obtained by loading each
program in the suite and PEEKing locations 42 and 43, noting
the values for each program. In the example menu program the
POKE values for locations 42 and 43 for each program are set
to 0 since there are obviously no programs, the correct
values should be inserted. The reason each POKE value has
three digits is that the values of locations 42 and 43 for
the menu program must also be known before any values are
inserted. 1f all numbers are entered as three digits, with
leading digits zeros if required, then the menu program
length will remain constant and the values for 42 and 43 will
be constant. The values of the start of variables pointers
for the menu are needed, since we want the menu program to be
automatically loaded after each program in the suite has
ended, instead of using the END command. See MERGE line
1308,page 82,where sample values for locations 42 and 43 are
given. These should be changed as necessary.
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MISCELLANEOUS ROUTINES

32TRACE

This machine code utility program is intended for use with
machines incorporating Basic 3.00 ROMs. Its function is to
display each line of a Basic program as it is executed thus
enabling the programmer to follow the logic flow of the
program and detect where errors are occurring. The Basic
loader for TRACE is loaded and run then initialised using the
SYS command given by the loader program, prior to loading the
Basic program to be tested. Having loaded the program, TRACE
should be enabled using the SYS command given in the loader
and the program run by typing RUN in the normal manner. Each
line of he program will then be displayed in reverse field on
line one of the screen as it is executed.

DATAMAKER

This program is designed to create a series of data
statements containing the values of successive memory
locations containing a machine code program. The data
statements created can then be used with a simple Basic
loader to load the values back intc memory from a Basic
program. DATAMAKER uses a technique of getting the computer
to write its own program lines (see THE PET REVEALED' for
further information on this subject). Having created the data
statements, DATAMAKER should be deleted (to aid this it has
been given line numbers from 60000 to 62000).

32REPEAT

This is another machine code program which allows a repeat
key function to be added to a 16K or 32K Basic 3.00 PET. The
Basic loader is loaded when the machine is first switched on
and the repeat kev function will remain in the machine until
it is switched off or the second cassette buffer is used.
Once the repeat program is loaded the repeat function can be
enabled with the command SYS(832), then any key will repeat
if held down long enough.

AUTOL

A Basic program to automatically number lines when writing a
program. Given the starting line number and line number
increrent, each line number will be displayed on the screen
as lines are written. Simply enter the program line after the
number and press return. The line will be entered into the
program and the next line number displayed. Press the stop
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key to stop the program. By -unning the program and entering
a line number and increment of program lines to be deleted
then pressing return after ez~h line number this routine can
be used to delete lines.

SCREENPRINT

This little subroutine will transfer any alphanumeric data on
the screen on to the printer in the same format as displayed
on screen. This routine is intended for the 3022 printer and
variable PN controls the interline spacing on the printer. It
should be adjusted to suit the application.
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