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on, the operating system can still be a large program which is
almost continuously being accessed by the high level language.

The purpose of the operating system is primarily to enable the
various periphcral elements of the set up to work together as a
proper and co-ordinated system. rather than in a haphazard and
disorganised way. This is essential if the computer is to perform
even quite simple tasks efficiently and without crashing. It has to
be emphasized that by “periphcral clements”, I do not simply
mean the usual peripheral devices such as disc drives and printers,
but anything to which thec computer provides an output or receives
any input. In other words, it includes things such as the keyboard
and the monitor screen which would ordinarily be thought of as
integral parts of the computer rather than peripherals. The reason
for including thesc as peripherals is simply that to the micro-
processor at the hecart of the computer they are all input/output
devices, and arc trcated in much the same way regardless of
whether they are built into the main unit or are add-ons of some
kind.

Where a computer has a complex operating system this can be
of advantage when running an application program or a program-
ming language other than any built in language. For example, the
programming language or application program may well need to
scan the keyboard at frequent intervals. If the opcrating system
has a routine for this scanning then the program running in the
computer can simply jump to this routine each time a scan is
required, rather than having to provide its own routine. A full
operating system provides routines to control all the peripheral
elements in the system, making it casy to write data to the monitor
screen, read it from a serial port, or whatever.

In an ideal world therc would be a high degrec of comptibility
between various computers aimed at particular types of user, so
that programs written for one machine could easily be changed to
run on similar types. In practice this idcal is a pipedream, and
computers tend to have totally different operating systems,
making it a relatively difficult and time consuming task to rewrite
a program for one computer to run on a different type. Onc
problem is simply that the hardwarc prescnt varies from one
machine to another, both in terms of what periphcrals arc actually
included in the system, and the particular pieces of clectronics



which are used to generate the screcn display and so on.

CP/M is a registercd trademark of Digital Research, and it
stands for “Control Program for Microprocessors”. The basicidea
is to provide a standard operating system for a widc range of
different computers, so that (with certain reservations) a program
written for one machine running CP/M will operate on any other
CP/M computer with little or no alterations required. The CP/M
operating system program itself is different for each computer. as
it has to be customiscd to suit the particular hardware preseni in
each machine. You therefore need to have the correct version of
CP/M for your make and model of computer before it can be
loaded and used to run CP/M programs.

Although CP/M is by no means available for every computer
ever made. it is applicable to a surprisingly wide range of
computers. It is mainly associated with computers that are based
on the 8080A or (more commonly) the Z80 microprocessor. but it
can run on machines that arc based on other types of microproces-
sor (although this usually involves the use of some extra hardwarc
in the form of a Z8() second processor rather than a solution fully
implcmented in software). The limitations on CP/M compatibility
between various machines are inevitable duc to a general lack of
standardisation in the computer world, as well as the inevitable
diffcrences in the sophistication of diffecrent computer systems. It
is obviously no good trying to load a CP/M program if it is on a disc
that is incompatiblc with the disc drives of your computer. Also. it
is not possible to usc a program properly if it requires the system
to include a printer, scrial port, or some other item of hardware
which your system does not include, or if your computer simply
lacks the required memory capacity.

CP/M is often called a “disc operating system™. which has led to
the popular misconception that it is only concerncd with the
control and operation of the disc drives in the system. This is not
the casc. and while it is true that the disc drives are very much at
the centre of things as far as most users are concerned. a full range
of peripherals are controlled by CP/M. It is a disc operating
system in the sensc that it is not built into the computer in the form
of a program on ROM, but must be loaded from disc by the user.
The exact procedure for loading CP/M varics from onc computer
to another, and it depends on whether the computer is designed



specifically to run CP/M or whether CP/M 1s just one of a range of
options. In most cases these days computers are not designed
specifically for CP/M operation. and can usually run some
machine-specific  software as well as CP/M utilities and
applications. For example, 1 use the popular Amstrad CPC6128
with a word processor and spelling checker which run under the
built-in operating system. and a drawing program which runs
under CP/M. The manual for your computer or a separate CP/M
manual should give details of how to load CP/M, and this is
unlikely to require more than placing the program disc into drive
A" and typing a simple command into the computer. For
instance, with the Amstrad CPC6128 the command | CPM is used
to load the CP/M operating system.

While it is possible to run and use CP/M applications programs
without having even a basic understanding of the CP/M system, as
with most things associated with computing, an understanding of
the subject can be very useful. Not only can it help you to make
more effective use of the computer system, but it can also help to
get you out of difficulties if things should go slightly wrong.

An unfortunate aspect of CP/M is that there are scveral
versions, and although this slightly complicates things, it is under-
standable in that the original version has had to be repeatedly
changed in an attempt to keep pace with the continuous advances
in computer technology. When CP/M came into being, a
computer with twin disc drives and 64k of RAM was rightly
regarded as an expensive business system. These days such a set
up tends to be regarded as rather basic, and many home computer
users have machines fitted with twin disc drives and 128k or more
of RAM.

The two most common forms of CP/M are CP/M 2.2, and CP/M
3 (which is more commonly called CP/M Plus). The 2.2 version is
the final onc (at the time of writing this book anyway) for a
computer with the standard 64k of RAM. This is the maximum
amount of RAM that the 8080 and Z80 microprocessors can
directly address. However, some computers based on these
microprocessors but having much more than 64k RAM have
appeared, and this is achieved by some form of memory bank
switching. In other words, the memory is organised in blocks of
(say) 64k. and the microprocessor can only access one block of
RAM at a time. Some form of electronic switching enables it to



select any desired RAM bank though, so that all the RAM can be
accessed. This is somewhat slower and less convenient than with a
16 bit microprocessor that can directly address a few megabytes of
RAM (1000k = 1 mcgabyte), but on the other hand it greatly
increases the scope of an 8 bit type such as the Z80.

CP/M 2.2 can be used on a computer which has bank switched
memory. but as only the basic 64k will be recognised by the
operating system. it will considerably less than fully utilize the
computer’s resources. The main difference between CP/M 2.2
and CP/M Plus is that CP/M Plus is designed to be ablce to usc bank
switched memory, making it idcal for the many 8 bit machines
which now sport this featurc. It also has onc or two other
refinements, but CP/M 2.2 and CP/M Plus are basically the same.
Most of the information provided in this book thercfore applies to
both these versions of CP/M (as well as most earlicr versions come
to that), and where there are divergences between the two
versions these will be pointed out.

An important point to note is that applications programs can
not be guaranteed to run properly unless you are running the right
version of CP/M. and obviously CP/M Plus can only run on a
computer which supports bank switched memory.

Discs and Drives

CP/M is perhaps a little easier to understand if you arc familiar
with the fundamentals of discs and disc drives. Being a disc based
operating system it is a requirement of any computcr system
running under CP/M that it has at lcast onc disc drive, and it is
more usual for there to be two drives. Most disc drives are for the
so called “floppy™ discs. and the standard size of floppy disc is
eight inches. However, the smaller (5% inch) mini floppy discs, or
“diskettes™ as they are sometimes called, are now much more
common. Also. some smaller types (3 inch and 32 inch) are now
coming into use and rapidly gaining in popularity.

A floppy disa system could rcasonably be regarded as a cross
between a magnctic tape system and a record player. The discs
resemble ordinary gramophonc records, but arc much thinner
and are not rigid (hence the term “floppy™ disc). The discs do not
have grooves like a gramophone record. but are instead coated
with a magnetic coating of the type used on magnctic recording






This fragmented approach may not be very good for ordinary
audio recording, but for digital storage it is ideal. The data is
recorded onto the disc in blocks, with each block occupying onc
sector of the disc. The main advantage of disc systems over a more
fundamental system such as program storage on cassette tapcs is
the random access that a disc system provides. In other words. the
recording/playback head can be moved almost instantly to any
track and sector of the disc. and it can thereforc jump almost
instantly to the beginning of any program stored on the disc.

Of course, discs are not only suitable for program storage, and
they can also be used for such things as storing wordprocessor
documents. In fact it is in this type of application that their usc is
most advantagous, since it is often nccessary to store numerous
short data files, and with a disc system any filc can be almost
instantly accessed. It is file rather than program storage which is
likely to be of mostinterest to the majority of CP/M users, and CP/
M makes it quite easy to perform tasks such a deleting and copying
files.

Obviously a disc system has to incorporatec some means of
enabling the head to jump straight to the required file rather than
simply going through the disc track by track and sector by sector
until it finds the right data. Otherwise the random access
capability would not be utilized and a disc system would have
relatively little advantage over a lower cost method such as a
cassette tape storage system. There would still be some advantage
in that the slowest disc systems store and rctricve data at a rate
which is comparable to the fastest cassette system , but generally
with much better rcliability. The fastest disc systems are several
times faster than any cassette system and still achieve excellent
reliability.

The way in which a disc system directs the hcad to the correct
track and sector is by allocating part of the disc to act as a
directory. This holds the name of each file on the disc plus its
position on the disc. When you call up a file the disc operating
system rcads through the directory until it finds the right file
name, and then it rcads the start position of the file. It can then
jump straight to ths correct track and sector, and start reading the
file. The directory is also used when placing files onto the disc, as
it can be read to find suitable free arcas of the disc where the filc






which can be removed in order to prevent the contents of the
cassctte from being over-written. In this case though the notch is
normally exposed and it must be covered over with a tab (or
insulation tape or somcthing of this naturc) in order to protect the
contents of the disc.

Onc thing that often puzzles newcomers to computing is the fact
that floppy discs arc square rather than round. In fact the disc
proper is round. but it is containcd in square protective sleeve.
This is not like an ordinary gramophone record where the disc is
removed from the sleeve prior to being placed on the player.
Floppy discs arc placed in the disc drive still in the protective
slecve. A slotin the sleeve enables the head to come into contact
with the disc. Discs are supplied in an outer protective sleeve
which must be removed before the disc is inserted into the player.
Discs should always be stored in the outer protective sleeve and
the exposed surface of the disc that can be scen through the head
window should never be touched. Finger prints can attract dust
which can in turn ruin the disc and cause at lcast part of the data it
contains to be lost. Disc systems are gencrally very reliable, but it
is still good practice to record any important files twice, and on
separate discs. It is also a good idea to store the two sets of discs
separatcly.

Another aspect of floppy discs which puzzles many people is the
index window. This operates in conjunction with the index hole,
which is a small hole in the disc itsclf. If you examince a disc, by
placing two fingers into the centre hole and slowly rotating the
disc you can carcfully align the index hole so that it can be seen
through the index window. A photoclectric circuitin the discdrive
is used to detect when the index hole and window are aligned. and
this provides essential timing information for the disc drive’s
control system. Remember that with the track and sector systemit
is necessary for the disc control system to be able to place the head
at the correct position on the disc in two plancs, and not just on the
required track.

The two notches on one edge of the disc are to help with the
correct positioning of the disc within the disc drive. When the disc
is placed into the drive these should be facing forward. The label
enables the disc number or some other means of identification to
be marked onto the disc. However. great care must be exercised



when doing this as too much pressure could seriously damage the
disc. A soft pencil or fibre-tipped pen are ideal for writing
identification labels onto discs.

A point that is worth bearing in mind when using cassettes,
floppy discs. or any form of magnetic recording medium, is that
strong magnetic ficlds can erase or damage the recording. Even if
considerably less than full erasure or only slight damage occurs it
could still result in valuable files being unloadable. Cassettes and
floppy discs should not be stored ncar large loudspcakers or
anything else which contains a powerful magnet. Also. they
should not be stored anywhere that is likely to get quite hot. Bear
in mind that cven direct sunlight can produce quite high
temperatures. For most computers there are special programs
available which can be used to rescuc at Icast some of the dataon a
spoilt disc, butitis much better to never rcach the stage where one
of these is nceded.

8 inch discs are very similar in appearance to the 5% inch type.
but they have two index holes/windows. Of more importance the
system of write-protecting is different, with the tab normally
being in place. and being removed to prevent data from being
written to the disc.

3 inch and 32 inch diskettes have strong similaritics to the 5%
inch variety, but there are some important differences. Figure 3
shows the general appearance of a 3 inch diskette. The most
striking difference is that the disc is contained in a rigid plastic
casing, which is in turn generally houscd in a rigid plastic case
during storage. This makes the disc far less vulnerable to physical
damage, and is probably well worth any increase in cost that it
causes. Also, there is a shutter mechanism which covers over the
head and index windows when the disc is not in use, so that there
is no need to worry about accidentally touching the surface
of the disc itself. Again. this is probably well worth the
additional expense it imposes. Note though, that although
the disc is mechanically well protected it still needs to be treated
with some respect, and it is still vulnerable to strong magnetic
fields.
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same way. The two formats most commonly used arc the 40 track
and 80 track systems. As these names suggest. they differ in that
one uses 40 tracks on the disc while the other uses 80 tracks, and
can consequently store around twice as much information. A 40
track disc has 48 tracks per inch. and therefore uses a band around
the disc which is slightly under one inch wide. This band is close to
the outside edge of the dise so that cach track is as long as possible
and optimum rehability is obtained. Although the outer tracks are
somewhut longer than the inner ones the same amount of data is
usually stored on cach track This means that the full storage
capacity of the disc is not utilized. but with this system it is much
casier to design the disc control system.

With the 80 track format a pitch of 96 tracks per inch is used
This gives only about half the track width of the 40 track format
which places more stringent requirements on the disc itself as well
as the disc drive. Many people seem to imagine that the discs
themselves are either 40 or 80 track types. but this is not strictly
truc. The discs have continuous coating of magnetic oxide over
their surface. and the number of magnetic tracks placed onto
them depends entirely on the disc drive used. However, there are
single density and double density discs available. The difference
between the two is the quality of the oxide coating. Single density
discs could be used with an 80 track disc drive. but reliability might
not be all one would wish and it is advisable not to try this. It
would be perfectly alright to use double density discs with a 40
track disc drive. and no problems would result from this. The only
drawback of doing this is that you would be paying the extra cost
of double density discs when the lower cost single density type
would be just as good. Quad density discs and drives arc now
available. but as yet these have not achieved the same degree of
popularity as the standard and double density types.

Double density discs should not be confused with double sided
discs. The latter are coated with magnetic oxide on both sides. and
the coating on both sides is checked and guaranteed to be up to to
standard. When used with a double sided disc drive both sides of
the disc can be utilized. giving double the storage capacity of an
equivalent single sided type per disc. If you look at a single sided
disc you will almost certainly find that it has the head window
cut on both sides, and that both surfaces of the disc are coated
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magnetic oxidc. All the 5% inch floppy discs currently
manufactured arc of this type. This is not to say that you can use
both sides of the disc by using onc side and then turning it over to
use the other side. This will not work as the write enable notch and
index window arc only cut on one side of the protective slecve. If
you turn the disc over they will therefore be on the wrong side of
the disc.

Not all 5V inch disc drives use cither the 40 or 80 track formats,
and with home computers in particular it is quite common for the
disc format to be one devised by, and unique to. that particular
computer manufacturer. However. the CP/M uscr is unlikely to
encounter onc of these formats.

A common causc of problems when first using a disc based
system is that of not realising the necessity of formating cach disc
beforc it can be used. A blank disc is unusable for storing
information as the disc drive and opcerating system rely on the disc
providing information to guide the recording/playback head. This
information consists basically of recorded numbers to mark out
the track positions and the scctor boundaries. This is done with
the aid of program called a “formatter™. and no technical skill is
required on the part of the user. You just place the new disc into
the disc drive, run the formatter, and when the program has
finished running the disc is ready for normal use. CP/M systems
are normally supplied with a utility program for formatting blank
discs, and this program might also permit copying of discs. A
useful featurce of the CP/M formatter/copier provided with the
Amstrad CPC6128 is its ability to copy discs cven if the system has
only a single disc drive. It can can also copy a disc, formatting the
disc onto which thc copy is being made during the copying
operation if necessary. However, the formatter and any copying
or similar utility programs arc provided by the computer manu-
facturer, and consequently vary in nature according to which
particular machine you are using.

Another function of the formatter is to generate the disc
directory, although obviously it just lays down the framework of
the directory, and it initially contains no entries.

Other Disc Sizes
So far we have not considered standard 8 inch disc drives, but in
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principle thesc are no different to the 5V inch mini-floppy discs,
which are really just scaled down version of the original type.
Most 8 inch disc drives use 77 track format and give a storage
capacity which is roughly comparable to an 80 track mini-floppy
disc system. Unless you obtain secondhand equipment you are
not likely to obtain an 8 inch disc system as they are a feature of
few (if any) new systems.

You are much more likely to encounter one of the relatively
new disc systems based on 3 inch or 3% inch discs, but again. these
are the same in principle as 5% inch systems. One slight cause of
confusion with some 3 inch types is that they are “reversible”
rather than double sided. All that this means is that both sides of
the disc can be used. but that the drive has a single head. The
second side is used by inserting the disc the other way up, like
playing the “B™ side of an ordinary record or cassette. Normal
density 3 inch discs have a capacity of about 250k per side
unformatted. but this is reduced to about 170 to 180k of storage
spacc after the formatting information has been placed onto the
disc. 3"z inch types have a somewhat greater capacity at SO0k un-
formatted. and around 350k when formatted.

Hard Discs

Hard discs are something that vou are not likely to encounter
unless you usc¢ a mini-computer or a quite advanced personal
computer, although prices are dropping and they are not quite the
rarity that they once were. The disc is usually made from
aluminium coated with magnctic oxide on which data is stored in
the same way as on a floppy disc. However, the disc rotates con-
tinuously at a fairly high rate of typically 2400 or 3600 RPM. The
aerodynamic heads and precision drive mechanisms allow the
heads to move over the discs without ever coming into contact
with them and causing damage. Obviously the discs also nced to
be made to a very high degree of precision if they are not to acci-
dentally come into contact with the read/write heads. and the discs
must be rigid. The discs must operate in clean air as dust particles
could have disastrous consequences for the disc and (or) heads.
Hard discs arc therefore normally contained in a rigid air tight
container, and are not interchangeable in the same way as floppy
discs. This is not the major drawback that it might at first appear
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B: RETURN

The carriage return key might be marked “ENTER" on your
particular computer, or you might find that both keys are present
(in which case operating either will probably do). In this book
“RETURN™ will always be used to indicate a carriage return, but
you must obviously use whichever key actually provides this
function. Once this command has been entered the prompt should
change to:-

B>

However. this will only work if a disc is present in drive B and is
obviously only possible in a two drive system. The command:-

A:

can be used to switch back to drive A, and to restore the original
prompt, but there should be a disc in drive A when you type the
command. In fact you may find that it is possible to repeatedly
change from one drive to the other without having discs in the
drives, but it is best not to do this as it risks getting the system
somewhat confused, and you might have problems getting either
the A or B prompt back. If the computer gets well and truly hung-
up it might be that a “cold-start™ is the only way of regaining
control. This simply entails removing all discs from the drives,
switching off the computer, turning it on again, and then booting
CP/M again. If the computer has some form of reset key it should
be possible to regain control by operating this and then booting
CP/M again. Most computers have some form of reset key, but in
some cases it is a function that is produced by pressing two or more
keys (CONTROIL., SHIFT, and ESC simultaneously in the casc of
the Amstrad CPC6128 for example). With CP/M 2.2 youcantrya
“warm” start by pressing CONTROL and “C" simultaneously,
but this assumes that you have thec CP/M program on the disc in
drive A (not in drive B even if this happens to be the current
drive). A warm startis quicker and easier. but will not often work
when the computer has become hung-up. With CP/M Plus
CONTROL C can be used to abandon a program or command
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and take the computer back to the prompt, but if the computer has
crashed it might fail to do this.

If you type meaningless commands into the computer it is
unlikely to cause a crash. and it will normally just display
whatever you have just typed followed by a question mark (*?™)
to indicate that the command was not understood. The prompt
should also be displayed. indicating that the computer is ready to
receive the next instruction. If you make a typing error when
entering commands. remember that the delete key can be used to
rub out characters to the left of the cursor. If you make a mistake
near the beginning of a line but do not notice it until you have
almost finished typing the instruction. it might be easier to simply
cancel the line and start again rather than delete back to the error.
This can be achieved by pressing the CONTROL and “U™ keys
simultaneously. This will not remove the line from the screen, but
will move the cursor to the beginning of the next line. and will
leave a hash (“#7) sign after the unwanted line to show that it
effectively deleted. What is probably a better way of doing things
is to press the CONTROL and “X" keys simultaneously, as this
does erase the line, and avoids the possible confusion that an
erased line left on screen might produce. CONTROL and “"H"
can be used to backspace and delcte one character at a time. This
is much the same as using the delete key, but whereas the delete
key might become inoperational when running some CP/M
utilities, CONTROL and “H" should still function properly.

Returning to the changing from drive A todrive B or vice versa,
you can select a specific drive by typing “A:” or “B:™ after a
command. This only changes the drive for this one command
though, and once this has been completed the system returns to
whichever drive it was "in" before the command was performed.
This will be confirmed by the presence of the “A™ or “B™ screen
prompt, as appropriate.

DIRectory

One of the most simple but useful of CP/M commands is “DIR™
(directory), and this lists all the files present on a disc. Try placing
the CP/M program disc into the current disc drive and typing:-

DIR RETURN



into the computer. This should give a full directory of the
programs present on the disc, which should include a variety of
utility programs as well as CP/M itself (but the latter will not be
present under the name “CP/M™). It is obviously very helpful to
be able to find out exactly what is on a disc, and with CP/M loaded
the DIR command should provide a list of the files on any disc
(including any non-CP/M types if your computer has an
alternative operating system). Each filename (or line of
filenames) will be preceded by “A™ or “B™ depending on which
drive the disc was read from. The filenames are in two parts, and
the first part is the filcname proper. The second part is called an
“extension”, and it is used to indicate the type of file concerned.
As displayed on the screen there will probably be a large space
between the two parts of the filename. but when entering
filenames into the computer they are only scparated by a fullstop
(*.”). Thus, if one of the files displayed on the screen is:-

DISCKIT3 COM
it would be sclected by typing:-
DISCKIT3.COM RETURN

into the computer.

The *COM™ extension indicates that thc file is a command typc
“BAS" is uscd for BASIC source programs and “INT" is used for
intermediate BASIC programs. You are most likely to create data
files when using CP/M, when storing word processor documents,
spreadshccet data, or whatever. There is then no need to provide a
specific extension for the files, and you can make up your own
(e.g. “TMP" for temporary files, “BAK" for backup files, and so
on).

Mostly data files are created from within an application
program, and it is then a matter of following the instructions with
the program. This usually just involves something like selecting
“SAVE" from a list of menu options, and the program will then
ask for the filename (if you have not already provided one at some
stage), after which it saves the file onto a disc and takes the
program bagk to thc menu again.
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DISCKIT3.COM

The DIR instruction can be used to look for a specific file,
rather than to display a list of all the files on the disc. If you try
typing this command with the system disc in the current drive it
should respond with the PIP.COM directory listing to indicate
that the specified file has been found.

DIR PIP.COM RETURN

On the other hand, if you try typing:-
DIR TEST.BAS RETURN

the computer should return the message:-
No File

since there will be no file called *“TEST.BAS" on the disc.

If you try to list the directory of a blank disc the “No File”
message will again be displayed to indicate that the disc has a
blank directory.

ERAse

This instruction is largely sclf explanatory, and it crases a
specified file. It will fail to do so if the disc is write- protected, as
what the ERA command actually docs is to overwrite the
filename in the directory with nulls. This lcaves the file itself intact
on the disc until it is overwritten by a new file. Despite this an
erased but non-overwritten file is not retrievable unless a utility
program for recovering deleted files is available. Obviously this
instruction needs to be used with some care in order to avoid
accidentally erasing wanted files.

In order to try out the erase command you can use a word pro-
cessor or other applications program to create some short files and
then try erasing them with the ERA command. For instance, if you
wished to erase a file called DUMMY.TXT the instruction:-

ERA DUMMY.TXT RETURN

would be used. An important point to note is that a space is
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PIP.COM
DIRPIP.COM

placed between the command and the filename, and with CP/M
commands are always followed by a space. If you were to type the
instruction as:-

ERADUMMY.TXT RETURN

the computer would not understand and would simply respond
with:-

ERADUMMY.TXT?

and do nothing.

In the absence of a suitable applications program with which to
create some files it is possible to do so using the ED (EDitor)
command This is what is called a “transicnt™ command, and it is
not a built-in feature of the main CP/M program. Instead it exists
on the CP/M disc as a program (“ED.COM") which is loaded
when the ED command is issued. This makes it less accessible
than commands such as DIR and ERA since it must be present on
the disc you are currently using or it can not be loaded into the
computer when it is called. If you wish to experiment with the ED
program an easy way of doing this is to make a copy of the entire
CP/M program disc. It is standard practice to copy program discs
anyway, and to keep the original stored safely somewhere. The
copy is then used for cveryday loading of the program, and if by
some means it should become damaged or simply worn-out, the
original can be used to make a new copy. For our present purposes
it would be best to make a second copy. and to not have this write
protected (since we will be using the disc to save text files, and this
will not be possible if the disc is write protected). Your computer
will probably be supplied with some form of utility program which
facilitates casy disc copying (DISCKIT3 in the case of the
Amstrad CPC6128 for cxample). and the computer’s manual
should be consulted in order to obtain details of the program to be
uscd and the appropriate procedure.

Assuming that you have a non-write protected copy of the CP/
M disc, and CP/M has been booted. try typing this command into
the computer:-

ED DUMMY.TXT RETURN
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An important point to note here is that the ED command is called
simply by using the letters “ED™, rather than by using its full
program name (“ED.COM”). When the instruction is issued the
computer will load the ED program and will search on the disc for
the file “DUMMY .TXT". There is no such file on the disc, and so
“DUMMY TXT" will correctly be assumcd to be a new file that
you wish to create. The computer should respond with something
like:-

NEW FILE

The “.” is the prompt which shows that the editor is ready to
receive an instruction. In this case we wish to placc some text in
the file, and this is accomplished by issuing the “Inscrt”
command. To do this simply typc:-

I RETURN

This should cause the cursor to go to the beginning of the next
line. and the “.” prompt will not be prescnt there. This indicates
that the editor is rcady to receive text rather than instructions.
Unless you are using an early version of CP/M the editor will
automatically number cach linc of text. You will therefore find
the cursor precceded by “1:7, indicating that you are on the first
line. Every carriage return will result in the next line number
being automatically displayed on the left hand side of the screen.
If aline of text is too long to fit onto one linc of the screen display it
will continue on the next line, but a new line number will not be
issued. The editor program is only a very simple type, and it
should not be thought of as a word processor. It is more like an
ordinary typcwriter in many ways. For example, itdoes not have a
word-wrap facility, and if you are in the middle of a word when
you reach the end of a line on the screcn, the word will simply be
splitin two and continued on the next line. Of course, you can put
in carriage returns in order to prevent this, and each line of text on
the screen will then have its own linec number. Thesc line numbers
only appear on the screen to aid editing incidentally, and if a file is
(say) sent to a printer, the printed copy will not include the
numbering.
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With CP/M 2.2 and CP/M Plus (but not earlier versions) there
are two versions of the insert command. If an upper case “I" is
used, then all the text will be in upper case. It may not appear this
way when you type it in, but this is the form in which it will be
stored on disc. Use a lower case “i” if upper and lower case letters
are required.

In order to try out the ED command and to create a file for
testing purposes, just type in a few lines of text, which need be no
more than some random characters. To finish entering text and
return to the command mode simply operate CONTROL and “Z"
simultaneously. This should cause the **.” prompt to be returned.
The “B" (beginning) command can then be used to take the
“character pointer”, or “CP", back to the beginning of the file.
The character pointer is not actually a character which is printed
on screen, but is a sort of imaginary or invisible cursor. The “T"
(“TYPE") instruction can then be used to print the complete file
onscreen. This instruction prints out the specificd number of lines
following the character pointer, and it should be preceded by the
number of lines that are to be printed out. If the whole file is to be
printed out it is possible to use a hash (“#”) sign in place of the
number of lines in the file. These two commands should therefore
cause the entire file to be printed on the screen:-

B RETURN
# T RETURN

In fact these could be combined in a single instruction, like this:-
B#T RETURN
If you try the command:-
B1T RETURN
this should print out just the first line of the file. The hash sign or
number must be placed ahcad of the “T" and not after it or the
command will not work.

To save the file on to disc the “E" command is used, and to
implement this you simply type:-
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E RETURN

The file is then saved onto disc. the editor program is terminated,
and the normal CP/M prompt is returned to the screen. An alter-
native is to use the "H" command:-

H RETURN

Try using this one first to enablc a few more lines of text to be
added, and then use the "E” command to save the file and return
to the command. or “console™ mode as it is normally called in CP/
M terminology. After using CONTROL Z and issuing the "H™
command you will be back in the editor’s command mode, and
must therefore usc the "I command to insert new text. If your
version of CP/M is one which gives automatic line numbering this
will start at line 1 again. Any lincs of text you add will be placed
ahead of your original text. It is not placed after it and neither
does it replace it.

If you have a twin disc drive system you can produce files using
the editor without having to have the editor program on the disc
used to save the files. Assuming you are in drive A, place the CP/
M program disc indrive A, and place a formatted but blank disc in
drive B (or a disc with some empty workspace anyway). Then type
this instruction:-

ED B:DUMMY.TXT RETURN

Note that the instruction to implement the command on drive B
must come after the main command, but before the filename. You
can then proceed exactly in the same manner as described above.
This method is obviously a more convenient way of using the
editor since it is not necessary to have the editor program on the
same disc as the files. It is obviously only possible with a system
that has two or more disc drives though.

In fact this is not strictly true, and if you have a system which
runs under CP/M plus it is possible to use one disc drive to act as
both drive A and drive B. This is not quite as good as having two
disc drives in that it requires a lot of disc swopping that is
unnecessary with a two drive system. Also, you must be careful
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DIR B: RETURN
should thercfore be used. rather than just:-
DIR RETURN

The directory should include a file called "DUMMY . TXT", as
one would expect. but there should also be one called
“DUMMY.BAK". This sccond file is not onc that you crcated
directly, but is one that the editor gencrated for you. What
happened was that a file called "DUMMY . TXT" was gencrated
when the "H” command was used. and this file had its name
changed to "DUMMY .BAK™ when the “E™ command was issucd
and the updated version of "DUMMY . TXT™ was created. Thisis
a common practice with programs that create files, and the
“BAK™ (backup) file is created in case a mistake by the user. a
hardware fault. a bricf power failure, or something of this nature
should result in the main file being accidentally damaged and
rendered irretricvable.

In fact when the "ED™ command was first issued a file called
“DUMMY $3$$" was crcated on the disc. and this file was
replaced with "DUMMY.TXT" when the "H™ command was
issued. It is for this reason that you will probably find itimpossible
to successfully issuc an “ED™ command using the write-protected
master CP/M disc. When the "ED” command is entered the
computer will try to create a file with the appropriate name on the
disc, but will be unable to. With CP/M plus you can actually use an
“ED™ command with the program on a write procted disc, but the
computer will provide a message stating that the disc is write-
protected. and giving the option of cancelling the command,
retrying it. or ignoring the fact that the disc is protected. These
options arc selected using the “C™. “R™. or “I"" keys respectively.
and it is the “I7” option that must be used to get into the cditor
program. The obvious thing to do then is to change discs so that
the newly created file can be saved to disc. but simply changing
discs and tryving to write to the disc will not work as the computer
will have logged-on the first disc. and will detect the change in
disc. This will prevent the program from executing properly.
Changing discs at the wrong time is a common way of causing the
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file at a time. One way of doing this is to use “.™ for the filename
and to give the extension in full. For example:-

ERA ..BAK

will erase all files having "BAK™ as their extension. It will not
erase a file which has the letters “BAK™ in the filename. but notin
the extension (e.g. "BAK.TMP” or BAKER.COM would not be
erased).

Similarly, the . symbol can be used to replace the extension
with the filename being spccificd. Thus “DUMMY .BAK™ and
DUMMY.TXT" could be erased with the single instruction:-

ERA DUMMY.. RETURN
With CP/M Plus this will producc the response:-
ERA DUMMY .. (Y/N)?

Either the Y™ key is operated in order to implcment the
instruction, or the “N™ key is pressed in order to cancel it. In
actual fact operating any key other than Y™ will cancel the
instruction. The point of all this is to greatly reduce the risk of
numerous files being oblitcrated by the operator making a
carcless mistake. The “ERA™ command is one that nceds to be
treated with great care anyway. but especially so when it is being
used in a form that could eliminatc a number of files.

An alternative to “." is to use one or more question marks
(“?"). For example, if you generate files called “DUMMY.TXT"
and “DUSTY.TXT". these would both be erased by the
instruction:-

ERA DU???. TXT RETURN

Again, the computer will give you a chance to change your mind
before it deletes the two files, and any others that have “DU™ as
the first two characters and “TXT" as the extension. In fact this is
not quite true, as the number of question marks has some
influence on which files arc crased. and which ones are not.
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Of coursc. the disc containing the "DUMMY.TXT" file must be
in the current drive when the command is issued. Use the DIR
instruction to read the directory and check that the name has bcen
changed. Remember that it is only the directory name that is
changed, and the file itself has not been altered. This command
does not operate by duplicating the file and giving it the new
name, but merely changes the filename in the directory. The old
filename therefore disappears from the directory. For this
instruction to operate properly the old filename has to be given in
full, including the extension. Any extension for the new filename
must also be included or it will obviously be omitted from the new
filename.

CP/M filenames can have up to eight characters plus the
extension. Although it is the convention to use a three character
extension, it is acceptable to use only one or two (but not more
than three). There are several characters which should not be
included in filenames, and these are:-

L ?r=l)<>

STAT
The “STAT” command is used to display status information, and
also to assign devices. Here we will only consider it in the former
role.

A simple but very useful application of “STAT” is to display the
amount of available space on a disc. To use it in this way it is just a
matter of typing the command:-

STAT RETURN

It then gives the number of bytes available on the disc in the
current drive (e.g. “Bytes Remaining On A: 128k™). This is a
transient command though, and not a built-in type, and it will only
work in this most basic form if the “STAT.COM” program is on
the disc being tested. With a two drive system the CP/M program
disc can be placed indrive A, and the disc to be tested can be fitted
into drive B. This command will then display the amount of free
space on the disc in drive B:-

STAT B: RETURN
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It is permissible to use wild cards with the “STAT” instruction,
and the instruction:-

STAT ..COM RETURN

for instance, would provide details of any file on the disc in the
current drive and having “COM?” as its extension. Apart from
information about the specified file or files, “STAT"” also displays
the amount of unused storage space on the disc (e.g. Bytes
Remaining On A: 7k).

The “STAT” instruction can be used to set a file to “SYS”
(“system”) status, which makes it undetectable to the “DIR”
command. It can also set the status from “SYS” back to “DIR”
again, so that it can be listed by the directory. Thus the
instruction:-

STAT PIP.COM $SYS RETURN

would make the file “PIP.COM” a system file. Reading the
directory for the disc should result in no sign of “PIP.COM”.
Information on “PIP.COM?" can still be read using the “STAT”
instruction though, and the “PIP.COM” filename will appear in
brackets to show that it is a system file.

STAT PIP.COM $DIR RETURN

can be used to set “PIP.COM” back to the directory mode, and
the “DIR™ command should then list it.

SET

When running CP/M Plus the “SET” command provides some of
the functions given by “STAT” in other versions of CP/M. This
includes the ability to set a file as read/write or read-only, and to
set a file as a system type or directory type. This operates in a very
similar manner to the “STAT” command, but there are a couple
of differenees in points of detail. In order to set a file to the read-
only mode, rather than using the dollar sign followed by “R/O”,
“RO™ in square brackets is used. Therefore, to set the file
“PIP.COM” as read-only the following command would be used:-
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Chapter 2
USING PIP

Most of the important fundamentals of CP/M were covered in
Chapter 1. but there was onc glaring omission in that no mention
of “PIP" was made. “PIP" is a program that exists on the CP/M
program disc as “PIP.COM?™, and it can either bc used as a
transiecnt command or as a program. “PIP"stands for “Peripheral
Interchange Program™ and its prime purpose is to copy files from
one disc to another. However. it can do much more than this, and
the file transfers do not need to be from disc to disc. For example
the transfer could be from (say) a disc to an RS232C serial port. It
is also possible to do such things as joining files togcther
(concatenation), and format text.

PIP Command

If we take “PIP™ as a command first, it can be used to make a copy
of a file on onc disc drive on to the disc in anotherdrive, but rather
like the transient command “ED™, this is only possible if the
“PIP.COM?" program is accessible to one of the disc drives. As a
simple test of the “PIP” command, make a non-write-protected
copy of the CP/M program disc, and then use the dircctory
command to read the directory. One of the files on the disc should
be “ERASE.COM?", and in order to make a copy of this to a non-
write-protected disc in drive B the following instruction would be
used (as explained more fully a little later, some of these initial
“PIP" examples will only run properly under CP/M Plus, and
slightly different methods are required for earlier versions of CP/M):-

PIP B ERASE.BAK=ERASE.COM RETURN

This assumes that the program disc is in drive A, and that this is
the current drive. The instruction is fairly self explanatory with
“PIP™ being followed by the name to be given to the copy of the
file. As the copy is to be made on drive B rather than the current
drive (A). the filcname is preceded by “B:”. The equals (“=")
sign tells the computer to make a copy of the file having the name
that follows. The file to be copied is in the current drive (which is
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Again, use the directory to check that the file has been copied. It is
a good idea to experiment a little with file copying until you are
sure that you fully understand what is involved and can easily
produce copies. A point worth noting is that it should be possible
to copy any disc files successfully, whether or not they are
generated by a program running under CP/M. Of course, this
assumes that your computer has the capability of running under
an alternative operating system. and that the files concerned have
not been copy-protected in some way (much games and other
software is doctored to prevent easy copying).

With a computer which runs under CP/M Plus and has only a
single disc drive it is possible to use the one drive as both drive A
and drive B, in much the same way as for the “ED” command
which was briefly described in the previous chapter.

PIP as a Program

When used in the form described above “PIP” is somewhat
restricted by the fact the “PIP.COM" program must be present on
an accessible disc. Even with a twin disc drive system this can be a
little awkward. and ideally it should be possible to take any two
discs and transfer a file from one to the other. This is in fact
possible if “PIP.COM™ is run as a program, and in order to do this
it is merely necessary to put the CP/M program disc into the
current drive and type this instruction into the computer:-

PIP RETURN
Do not type:-
PIP.COM RETURN

The computer should respond with a simple message stating
“PIP” and the CP/M version you are running. There should also
be a “.” prompt to indicate that the program is ready to receive an
instruction. The program is then used in much the same way as the
“PIP” transient command, but the word “PIP" is not needed at
the beginning of each instruction. As an example, suppose that
the file called “DUMMY .FLE" on the disc in drive A is to be
copied todrive B and called "NEW.FLE". The instruction used to
do this would be:-
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B:NEW.FLE = DUMMY .FLE RETURN

Incidentally, there is an abbreviated form of the copy command
which can be used if the copy is to have the same filename as the
original. The command then takes the form:-

drive letter (for copy) = drive letter:filename
Thus. in order to copy a file called "DUMMY .FLE" from drive A
to drive B the instruction shown below would be utilized.

B: = DUMMY.FLE RETURN

In order to exit from “PIP™ and return to the command mode of
the main CP/M program it is merely necessary to press the
“RETURN™ key. The “PIP" program can be used with one disc
drive acting as drive A and drive B if you have system which runs
under CP/M Plus, just as the “PIP" transient command can.  have
to emphasize that this ability to use one drive as both the A and B
type is only a feature of CP/M Plus (CP/M 3), and it is not
supported by CP/M 2.2 and earlier implementations.

Multiple Files

One way of copying several files from one disc to another is to
copy them one by one using the method described previously. If
all the files on a disc are to be copied. your computer system might
well have been supplied with a disc copying utility program, and
then this could be used to copy all the files. If all but one or two
files are required, the easiest solution might be to copy the whole
disc and then delete the one or two files that are not required. In
some cases there is a third alternative available, and this is to use
“PIP” plus the “?" and “."” symbols. This operates in essentially
the same way as when using these symbols with the “ERA”
command, as described in Chapter 1. For example, if the disc in
drive A contained the files "DUMMY.FLE"”, "DUMMY.TXT",
“DUMMY.BAK", and “FILE.TXT", the instruction:-

B:=DUMMY.. RETURN
would copy “DUMMY.FLE"., ~“DUMMY.TXT", and
“DUMMY.BAK" from drive A to drive B. The "." symbol
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without any large gaps between files. This might slightly speed
things up or effectively enable more files to be placed onto the disc
than would otherwise be possible, but it does not really provide
any great advantage. Note that any disc copying utility provided
with the computer will almost certainly copy the CP/M program if
it should be present on the disc being copied.

When copying a disc using “PIP™, * VO " can bc placed at the
end of the command. The “V™ causes the computer to verify that
the copy is an accurate representation of the original. This
obviously avoids the possibility of having what is thought to be an
accurate copy when it is actually seriously flawed. Unfortunately.
the verification process slows down the copying quite
significantly. and it might not be considered worthwhile unless
accurate copying is very important for some reason. The “O" is
used for files which have an end of file symbol, or where you think
there might by an end of file symbol. Itis not necessary to usc both
the “V™ and the “O™ together, and one or the other can be added
to the instruction. Incidentally, copying using “PIP” can be
stopped at any time by pressing virtually any key of the keyboard.
and a message confirming that the copying has been aborted will
then be displayed on the screen.

SYSGEN

The “SYSGEN™ transicnt command is one which was not covered
in Chapter 1, and it is relevant here in that it pcrmits the CP/M
program to bec copied from one disc to another. It is not
implemented in CP/M Plus, but is available in CP/M 2.2 and
earlier versions. It is run as a CP/M program by typing:-

SYSGEN RETURN

into the computer with the system disc in the current drive. It is
then just a matter of following the on-screen prompts.

As mentioned earlier. the methods of copying files described so
far can only be guaranteed to operate properly with CP/M Plus,
which is more tolerant of disc changes than are the carlier versions
of CP/M. If you load CP/M 2.2, then run “PIP”. and then try to
change the system disc for one which contains the file that you
wish to copy, this disc change will not be tolerated by the system,
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and probably the only way that the computer will be persuaded to
progress any further is to replace the system disc in the current
drive. If you have a three drive system this is not a great drawback
as you can leave the system disc in place in the current drive
(which will presumably be drive A), and then use drives B and C
for the copying. with the drive indentification letters being
inserted into the copying instructions at the appropriate points.
Unfortunately, few users of CP/M (or any other system for that
matter) have the luxury of three disc drives.

With a two drive system the simple way around the problem is
to always have CP/M and the “PIP.COM?” program on one of the
discs involved in the copying process. First use the “SYSGEN"
command to copy CP/M on to a suitably formatted disc, and then
use “PIP" to copy “PIP.COM" onto the disc. The following
procedure can then be adopted.

Place the disc containing CP/M and “PIP.COM" in the current
drive (which we will assume to be drive A), and put the other disc
involved in the copying process in drive B. We will assume for the
sake of this example that all the files on A are to be copied across
to B. Press CONTROL C to recondition the computer to accept
the change to the new discs. Then type:-

PIP RETURN

to load the “PIP" program. This instruction will then produce the
required copying of the files on the discin A across to the disc in B.

B:=... RETURN
In fact with “PIP.COM™ and the CP/M program on one of the

discs the copying could be facilitated from the command mode
without needing to run “PIP™ as a program. This instruction:-

PIP B:=... RETURN

would have the same effect as running “PIP" and then using the
program command given earlier.
With a two drive system running under CP/M 2.2 or an earlier

42


PIP.COM
PIP.COM
%25e2%2580%259cPIP.COM

version it is possible to copy from a onc disc to another when
neither of them contain the CP/M program or “PIP.COM™, but
this can only be achieved by a slightly roundabout method. In fact
it is necessary to first copy the file onto a disc which does contain
CP/M and “PIP.COM", and to then copy the file from here onto
the disc which is its final destination. The unwanted copy on
the system disc is then erased. Of course, this method is only
possible if the disc used for temporary storage purposcs has
sufficient vacant storage area for the file. and if it is not write-
protected.

In order to try out this method, copy the CP/M program and
“PIP.COM" onto a disc. and place this in drive A. Make a short
file for test purposes on a blank disc, called (say) “TEST.DTA™,
and place this in drive B. Use CONTROL “C" to condition the
computer to these two discs, and then copy “TEST.DTA™ onto
the disc in A using this instruction:-

PIP A:=B:TEST.DTA RETURN

Use “DIR™ to check that “TEST.DTA™ has been copicd across to
the disc in A. Then place a blank but formatted disc in drive B,
and usc CONTROL “C" to condition the computer ta, the disc
change. Now usc this command to copy the file to the disc in B:-

PIP B:=TEST.DTA RETURN

Check the dircctory of drive B to ensure that the transfer has bcen
accomplished properly. and then use this instruction to delete the
unwanted version of the file on the disc in drive A:-

ERA TEST.DTA RETURN

The file transfer is then complcte. If you intend to transfer files
using this mcthod it is obviously a good idea to kecp disc
containing the CP/M program, “PIP.COM™, and plenty of free
storage area, especially for use as the intermediate disc.

Devices
So far we have only considered the use of “PIP™ to transfer files
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between any two logical devices (within the constraints of those
devices). In addition to the disc drives, there are four other logical
devices, as listed below (this is for CP/M 2.2 and earlier versions,
and not CP/M Plus):-

CON: Theconsole

PUN: A punchdevice
RDR: Areaderdevice
LST: A listing device

CP/M has its origins fairly early in computing history, and this is
reflected in the "PUN:" and “RDR:" names, which were
originally high speed paper punch and reader machines. While it
is highly unlikely that you will ever use a computer equipped with
either of these, “PUN:™ and “"RDR:" will still be available in your
system, but will be used for other purposes (such as a serial port).
“LST:". the listing device, would normally be a printer, and the
“CON:" or console device is the keyboard and monitor. “PUN:"
and “LST:™ are for output only, “RDR:™ is for input only, but
“CON:""is for input and output.

These are called logical dcvices so that they can be differen-
tiated from actual, physical devices. There are four physical
devices associated with each logical device, and this operates in
the manner shown in Figure 4. Each logical device connects to one
of four physical devices, with switches being used to select one
physical device per logical device. In reality there are no switches
as such, and the selection of the physical devices is under software
control. On the face of it there can be a maximum of sixteen
physical devices in the system, but some of the physical devices
can be assigned to more than one logical device, which reduces the
true number of options. Also, in a practical system there would
not normally be anything like this number anyway. There would
typically just be the console and a printer port, plus perhaps aone
or two channel serial port of the RS232C type.

Because the hardware present in each system is different, and
the method of reading from and writing to various pieces of
hardware requires different routines, the CP/M program has to be
tailored to suit your particular computer system, so that to
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sends output destined for the printer to the screen instead. If you
try this and then use CONTROL “P” to switch on output to the
printer from the console, you should find that every character
thereafter is printed on the screen twice. The first character is the
normal screen display, and the sccond one is the redirected
printer output. You have to be careful when reassigning devices as
it is easy to hang-up the computer. This will happen if the
instruction:-

STAT CON:=UC1: RETURN

is entered into the computer. This instruction results in the
computer looking for its keyboard input from physical device
“UCI1:", and disconnects the keyboard. The only way out of this
might be to remove the discs from the drives, switch the computer
off, and then switch it on again and reboot CP/M.

With CP/M Plus the “DEVICE" instruction is used to reassign
physical devices in much the same way that “STAT" does with CP/
M 2.2. With CP/M Plus there is a much more limited range of
theoretical physical devices, but any physical device can be paired
with any logical device except where an input/output mismatch
makes a pairing nonsensical. This is a very useful scheme of
things, making it easy to do something like having the output for a
parallel (Centronics) type printer redirected to the serial
(RS232C) output if your printer happens to have a serial
interface. This example assigns the monitor screen (*CRT™) to
the parallel printer output ("LST™), but it still Icaves the console
connected to “CRT".

DEVICE LST=CRT RETURN

With CP/M Plus there seems to be no need to include the colons
after logical or physical device names when using the “DEVICE™
command. If you try this example and then enter CONTROL
“P”, as in our carlier CP/M 2.2 example, every character will be
printed on the screen twice (including double line spacing).

If you try to hang-up the computer by cutting off the keyboard
using this instruction:-
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on the disc in drive B, and that the CP/M program disc is in drive
A. Of course, you must also have a printer set up and ready to
operate as device “LST:”. Note that this simply takes the text in
the file “DUMMY.TXT" and sends it to the printer, and that the
text is not displayed on the screen. Figure S helps to illustrate the
way in which this operates, and all file transfers operate in the
same general manner. First the file is read by the computer and
the data is placed in a block of memory, and then it is transferred
from here to the printer. Large files are handled in relatively small
blocks of data in order to keep within the memory limitations of
the computer. This may seem like an unnecessarily complicated
way of doing things, but in many cases direct transfer from one
device to another would be impractical. With disc drives it is
practically impossible to read data one character at a time and
transfer it to a printer which can only take characters one by one.
It might be possible to devise such a system, but it would probably
be very slow and wearing on the disc drives. Using a block of
memory as a buffer enables data to be taken from the disc drives
(or other peripherals) in conveniently sized blocks, and then
transferred to the printer or other device as and when it can accept
it.

If you wish to display a file as it is printed, one way to do this is
to use the “TYPE” command plus CONTROL P to switch on
output to the printer (e.g TYPE B:DUMMY.TXT CONTROL P
RETURN). This is not a very good way of doing things in many
cases as it will result in the A prompt being printed out at the end
of the file (remember that with output to the printer enabled using
CONTROL P, everything that appears on screen is normally sent
to the printer as well).

What is probably a better way of doing things is touse “STAT”
or “DEVICE™ to pair the printer with the monitor, so that output
for the printer is also sent to the monitor. For instance, with a
machine running under CP/M Plus this instruction will give the
current device assignments.

DEVICE RETURN

It also gives the opportuninty to change assignments or to just
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CONTROL and Z are pressed to indicate that the file is complete.
The file is then stored on disc and the computer is returned to the
command mode. When entering text you will probably find that
RETURN and ENTER do not provide both a line-feed and a
carriage return. However, these can be obtained by using
CONTROL J and CONTROL M respectively.

When the file has been completed and stored on disc, the
“DIR"™ command can be used to check that the new file has been
created, and “TYPE" can be used to print it on the screen. If you
try repeating the instruction, adding some more text to
“NEW.TXT", and then use “TYPE"™ to display the file on the
screen, you will find that the new text has replaced the original
rather than being added to it.

Concatenation

Concatenation is simply the joining together of two or more files
to make one large onc. This is mostly done with text files, and
these are the only type most CP/M users will deal with. Text files
have an “end of file” (EOF) code as the final character, and it is
this code that is gencrated when CONTROL “Z" is typed at the
end of afile. In order to join two text files end-to-end it is not just a
matter of placing the two files on disc as a single entity with no gap
in between, but it is also necessary to climinate the end of file
character at the end of the first file. Concatenation of text files is
perfectly straightforward with the *“PIP” command, and it
automatically removes this end of file character.

In order to try out concatenation, generate three short text files
called “FILEL.TXT", “FILE2.TXT", and “FILE3, TXT". With
the CP/M program disc in drive A and the file disc in drive B, this
instruction will gencrate a file called “BIG.TXT™ by joining
“FILE1.TXT" and "FILE2.TXT".

PIP B:BIG. TXT=B:FILEL.TXT.B:FILE2. TXT
RETURN

The “DIR™ instruction can be used to confirm that “BIG. TXT"
has been generated on drive B, and then with “TYPE" the new
combined file can be displayed on-screen so that a check on its
contents can be made.
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More than two files can be concatenated simply by including the
filenames in the instruction with acomma between each one. This
instruction would generate a file called “VERYBIG.TXT" from
“FILE1.TXT", FILE2.TXT", and “FILE3. TXT".

PIP B:VERYBIG.TXT=
B:FILE1.TXT,B:FILE2.TXT,B:FILE3.TXT
RETURN

Again, "DIR™ and “"TYPE" can be used to check that the new file
has been produced correctly. Note that “B:” must precede every
filename, as the files being read and the one being created are all
on drive B, while it is drive A that is the current one. In fact it
might be easier to set drive B as the current drive. and then use
this modificd version of the instruction.

A: PIP VERYBIG.TXT=
FILEL.TXT,FILE2.TXT .FILE3. TXT RETURN

It is not nccessary to give the concatenated file a new filename,
and it is perfectly acceptable to use the name of one of the
constituent files if desired. For example, this instruction would
concatenate “FILE!.TXT", “FILE2.TXT", and “FILE3.TXT”
to generate a new “FILEL.TXT" which would overwrite and
replace the original file of that name.

A: PIPFILEL.TXT=
FILEL.TXT,FILE2. TXT.FILE3. TXT RETURN

When using “PIP™ to concatenate files you must bear in mind
that a new and probably quite large filc is being generated, and
that the disc must have sufficient storage capacity to
accommodate it. If the constituent files are no longer required
they can be deleted using the “ERA” command, but both the old
and the new files will still be on the disc immediately. after
concatenation, and it must still have sufficicnt capacity for all of
them. Of course, provided it is within the limitations of your
system, the new file can be generated on a different disc to the one
from which the constituent files are read.
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Note that “Z™ here is used to indicate that CONTROL and “Z"
arc pressed simultancously (which will be printed on the screen as
a vertical arrow preceding the “Z™ character). This instruction
sends "PAGES. TXT™ to the console. or prints it out on the
monitor in other words. but the S option tells the computer to
start at the first occurance of the text string “Page 17 rather than at
the beginning of the file. The “Q™ option tells the computer to
finish at the string “Page 17 rather than at the end of file character.
However. it is the next occurance of “Page 17 that causcs output
to the monitor to be terminated, and the effect of the instruction is
therefore to print everything between the “Page 17 at the top of
the filc, and “Page 17 at the foot of page 1. It is important that the
specificd text strings exactly match those in the text file (use upper
and lowcr case letters to match the strings in the text file, and do
not omit spaces). Another point to watch is that the Q™ string
only occurs at the point in the file where you wish output to cease.
and that it does not occur earlier. Output will be halted at the first
occurance of the string. whether that is the one you had inmind or
not.

By cntering this instruction it is possible to pick out just Page 3
and to print it on the screen.

CON:=B:PAGES.TXT[SPage 3ZQPagce 3Z]
RETURN

An alternative way of achicving the same thing is to simple print
the file from the first occurance of “Page 3™ to the end of the file,
as in this instruction:-

CON:=B:PAGES.TXT[SPage 3Z] RETURN

There is no cquivalent to this in our carlier example where Page |
was printed out, and telling the computer to simply print
everything as far as “Page 17 would not have the desired effect. It
would stop at the first occurance of “Page 1™, and not the second.
As will probably be obvious to you by now, both the stop and start
strings are included in the portion of the file that is printed out.
Simply by using “LST:" instcad of “CON:™ it is possible to
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to leave the “PIP.COM?" file intact on drive B, and then try this
instruction:-

SET B:PIP.COM[PROTECT=NONE] RETURN

Provided you supply the correct password when requested. this
removes the pasword protection from “PIP.COM™ altogether.
and it can then be read, altered. copied. and erased in the normal
way. As an example:-

ERA B:PIP.COM RETURN
would crasc it from the directory.

The “SET" command accepts wild cards. and an instruction
such as:-

SET B:...[PROTECT=0ON, PASSWORD=KEY,
PROTECT=READ] RETURN

would give all the files on the disc in drive B the word KEY as their
password, and the “READ" level of protection. Try copying
some files from the CP/M program disc across to the disc in drive
B, say “PIP.COM™", “"ERASE.COM", and “RENAME.COM™
and then enter the instruction given above. The computer should
list the three files, giving “KEY ™ as the password and "READ " as
the degree of protection for all three. Note that in this single
instruction three parameters have been set by including a comma
and a space between each one.

Although using one password for numerous files may not seem
like a very good idea, and it does reduce the degrec of security, it
docs have the advantage of being morc manageable. Using a
number of different passwords would make it necessary to writce
them down somewhere unless you have a particularly good
memory, and this would compromise security at lcast as much as
having a single password. In the example given above the files all
have the same degree of protection, but it is of course, possible to
modify the level of security of individual files. This instruction
would set “ERASE.COM™ to the write level of protection.
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If you now try to alter the name of the disc to (say) “DISC
1234.DTA™ using this instruction:-

SET B:[LABEL=DISCI1234. DTA] RETURN

the password will be requested. and the label will only be changed
if the right one is provided.

A new password can be assigned to the label using the same
instruction format that is used when initially assigning a pass-
word. However, the existing password must be given when
requested in order to successfully complete the instruction. This
form of the “"SET” instruction can be used to remove the
password:-

SET B:[PASSWORD=RETURN

Of course the password will be requested and must be typed in
before the instruction will delete it.

USER

CP/M Plus supports the built-in command “USER™, and this is a
fairly simple type. Its basic effect is to divide up the directory of a
disc into a maximum of sixteen different user areas which are
numbered from 0 to 15. The default setting is ) (i.e if you do not
specify user numbers then 0 is used for files). The general idea is to
enable several users to share the computer. with each user having
his or her own user number, and his or her own files segregated
from those of other users. This is a facility which is probably of
more use in a true multi-user system (one where a single computer
is shared via a number of consoles), rather than where one
computer and console is used by several people. There is actually
a multi-user version of CP/M called MP/M, but it has not achieved
the same widespread acceptance as CP/M.

If you would like to experiment with the USER command to
familiarise yourself with it, place the CP/M disc in drive A and a
blank formatted disc indrive B. Then use “PIP™ to copy a file from
the CP/M programdisc to the discin drive B (“ERASE.COM™ for
instance). Then type this instruction into the computer:-

USER 7 RETURN
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microprocessor in the computer, which is an 8080 or Z80 type for a
CP/M machine. responds to instructions which are in the form of
numbers. For an 8 bit microprocessor these are integers in the
range 0 to 255, but they are fed to the microprocessor in the form
of 8 bit binary numbers. Instructions in this basic form are called
“machine code™. and programming in true machine code is quite a
difficult business. Assembly language is somewhat ecasier. and this
uses mnemonics instead of the instruction numbers. For instance.
the mnemonic for the return from subroutine instruction is
“RET", which is easier to remember than the instruction number
which is 201. The assembler converts the mnemonics into the
appropriatc instruction numbers. which can be loaded into the
computer and run as a machinc code program. Programming in
assembly language is more difficult than programming in a high
level language such as BASIC. and it requires a rcasonable
knowledge of how the microprocessor operatcs, together with
some understanding of how the system as a whole functions. The
book BP 152 *An Introduction To Z80 Machine Code™. by the
same author and publisher as this book, provides more infor-
mation on this topic for thosec who would like to persue the subject
further.

For the assembler to function the assembly language program
must be placed in a text file having “ASM™ as its extension (it will
not operatc if the wrong extension or no extension at all is present
on the filename). The assembler takes the source file and
generates two new files from it, onc of which is the assembled
machine code. It is in a form of numbering known as “hexa-
decimal™, or just “hex™, and accordingly the new file is given the
samc name as the source file. but with *“HEX" rather than *ASM™
as the extension. The second file is a list of the assembly language
program plus the assembled machinc code, together with any
error messages where appropriate. The purpose of this file is to
provide a printable file which is useful when writing and
debugging programs. and it is given the original filename plus
“PRN™ as the extension.

In its most basic form the * ASM” instruction takes this form:-

ASM filename RETURN
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This assumes that the “ASM.COM" program and the file to be
assembled are both on the current drive, and that the two new files
are to be sent to this drive. In most cases this will not be so, and a
fullstop plus three letters are added after the filename (the
“ASM™" extension is not used in the filename, incidentally). The
first letter indicates which drive contains the source file that is to
be assembled. while the second letter designates which drive will
receive the assembled hexadecimal file. Using the letter “Z"
prevents the hexadecimal file from being created. The third letter
designates the drive which should receive the “PRN™ file, and
using a “Z" here again suppresses the creation of the file. Thusitis
possible to generate only the "HEX" file or the "PRN" file if
desired. Of course, if the “ASM.COM" program is not on the
current drive the instruction must be preceded by the letter of the
drive where the program is to be found. together with the usual
colon.

As a simple example of the *ASM™ command, this instruction
would assemble the program held in the text file called
“LOOP.ASM" on drive B, placing the assembled program in a
file called “LOOP.HEX™ on drive B. Generation of the
“LOOP.PRN" file would be suppressed.

ASM LOOP.BBZ RETURN

The transient command “LOAD™ is used to generate a
command file from the assembled "HEX" file. In other words it
generates a file with a *“COM" extension which can be used as a
normal transient command. There is no "LOAD™ instruction in
CP/M Plus, but an equivalent command is available in the form of
“HEXCOM™.

“ASM™ should not be confused with the “DUMP™ command,
which gives a hexadecimal listing of the contents of the specified
file. For example, this instruction would give a hexadecimal listing
of the characters in the file "PAGES.TXT" (with the transient
command program “DUMP.COM™ accessible on the current
drive, and “PAGES.TXT" available at drive B):-

DUMP B:PAGES.TXT RETURN
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With “ASM” the hexadecimal numbers produced are the
assembled machine code for the assembly language program in
the text file. “LOAD™ is a much more simple command, and it
simply takes cach character in the file. and gives the (hexa-
decimal) number for its ASCII code. Remember that the text
characters are stored by computers as code numbers from 0 to 255
in the ordinary decimal numbering system. or 00 to FF in
hexadecimal. The letter “A™ for instancc, is stored as ASCII code
number 65 (decimal) or 41 (hexadecimal). The numbers produced
by the “DUMP" command are displayed on a sixteen column
format, with addresses down the left hand side of the screen
indicating the positions of the characters within the file. These
character addresses are in hexadecimal. With CP/M Plus the text
characters themselves are displayed at the right hand side of the
screen.

The “DDT.COM™ programiis as an aid to debugging programs,
and its use goes well beyond the scope of this publication. It is not
included with CP/M Plus incidentally.

*MOVCPM™ is a transicnt command that can be used to
produce CP/M with a different TPA size. Itis not acommand that
many CP/M users are likely to require, and it is not included in CP/
M Plus.

The “ED™ command was discussed briefly in Chapter 1, and
two of the appendices give brief details of “ED™ commands and
control codes. Many CP/M systems are supplied complete with
sophisticated word processor programs, and most users soon buy
one if suitable softwarc was not supplied with the system. This
renders “ED” superfluous to the vast majority of CP/M users
these days, and it is probably not worthwhile spending a great deal
of time getting to grips with its commands. Most word processors
provide the same facilities as a simple editor program. plus a great
deal more besides. and are very much easier to use.

GET

This is another transient command which is only available to CP/
M Plus users, and which is not included in earlier implement-
ations. Its basic function is to take the console input from a file
rather than direct from the keyboard. This is not just a matter of
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Appendix 3
PIP PARAMETER OPTIONS

BLOCK MODE TRANSFER. Data is transferred to
buffer untilan OFF (CONTROL S) character is
received. Itis then transferred to disc.

DELETE. Characters after column “x" are deleted
during transfer, and the effect is therefore to truncate
lines to the specified line length.

ECHO. The transfers data is echoed to the console
(monitorscreen).

FORM FEED STRIP. During transfer all form feeds
are removed from the file.

GETFILEFROM USER AREA “X™. Sclf
explanatory.

HEXADECIMAL. Used for transfering hexadecimal
(i.e. “.HEX™) files.

LOWER CASE. Converts all upper case Ictters to
lower case during transfer.

LINE NUMBERS. Addsline numbersto each line
thatis transferred. Use “N2" to prevent leading
zeros being suppressed and toinsert a tab space after
each line number.

OBJECTFILE TRANSFER. When this option is
used the end of file character isignored. Thisis used
when copying a file which is not a text type and does
not have a “COM™ extension.

PAGE EJECTS. Simply inserts aform fced character
every “x" lines. Default value is 60 lines.

Qstring CONTROL Z

QUIT COPYING. The transfer stops when the
specifiedstring is reached. CONTROL Z is used to
terminate the string.

READ SYSTEMFILES. Read files with system
($SYS) status.
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Command
ASM
DEVICE
DDT
DIR
DUMP
ED
ERASE
GET
HEXCOM
LOAD
MOVCPM
PIP

PUT
REN
SAVE
SET
SHOW
STAT
SUBMIT
SYSGEN
TYPE
USER

Appendix 4

CP/M COMMANDS
CPM1.4/2.2 CP/M3.0
Yes Yes
No Yes
Yes No
Yes Yes
Yes Yes
Yes Yes
Yes Yes
No Yes
No Yes
Yes No
Yes No
Yes Yes
No Yes
Yes Yes
Yes Yes
No Yes
No Yes
Yes No
Yes Yes
Yes No
Yes Yes
No Yes
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Please note following is a list of other titles that are available in our range
of Radio, Electronics and Computer books.

These should be available from all good Booksellers, Radio
Component Dealers and Mail Order Companies.

However, should you experience difficulty in obtaining any title in your
area, then please write directly to the publisher enclosing payment to
cover the cost of the book plus adequate postage.

If you would like a complete catalogue of our entire range of Radio,
Electronics and Computer books then please send a Stamped Addressed
Envelope to:

BERNARD BABANI (publishing) LTD
THE GRAMPIANS
SHEPHERDS BUSH ROAD
LONDON W6 INF
ENGLAND















