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Welcome to the Family of Computer Users!

S0 you have been selecited to make yourself acquainted with the operation
of your new computer system. Before you work through the following
pages, vou may want to study the operation instructions ¢f the computer
system. When vyou know which plug belongs into which jack, where to
switch on the various devices and what to observe to prevent damage to
the new apparatus, we may continue.

Right, here are some hundred pages of our User's Manual ahead of vyou.
You will have to learn much of this material in order to operate your
new gear off hands,

Do not be afraid, vou will manage it, certainly! The very best method to
get accustomed to your new environment is by hands-on experience, Just
put this manual next to your CRT screen and little by 1little, try

everything. Beforehand, you may want to read through this book to get an
overwiew.

EOS5 User's manual Daeumling & Zimmermann Page 1
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* General Introduction *
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A.1. Wwhat is EOS like?

The term EOS designates the operating system of your computer. It con-
sists of a package of programs which enable you to do meaningful things
with the computer, Without such kind of programs, a computer were hardly
mere than a useless conglomeration of scme electronic and mechanical
devices, at best suited to enlight a tinkerer's minds.

The operating system programs perform highly fundamental tasks, Some of
them are always active without you being aware of it. Whenever you press
a key at your keyboard, when a character is output on the screen, even
when you switch on the machine and think that nothing at all happens, it
is always the operating system busy at work.

A number of the programs have names of their own. Later on, yvou will get
acguainted with their names and functions. Some other are buried deep
inte the system's interiecr and only their programmer Xnows their names
and what they are good for.

To cut a long story shert: All those programs not directly related to
the proklem ycu are working at, but indispensable to keep the computer
running, are operating system programs.

EOS is an outstanding operating system in many respecis. [t tries to
give all advice and messages.in plain EBnglish, German, French ox
Italian. It has built-in specific¢ functions to assist a technician in
troublesheooting, should the system once fail. It works faster, more
thoroughly and more safely than other comparable operating systems.

EOS comes along with utility programs to enhance its operating comfort,
data security and practical usefulness.

E0OS is capable of operating your printer and at the same time, run other
programs. The era of waiting for the printer te finish has come to an
end, at 1last! You may do text processing, inventory management or
accounting, while the printer is busy listing the results of other
program runs.

EOS User's manual Daeumling & Zimmermann Page 3
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A.,2. B0S and its Relatives

Why keep it secret: EOS has been created with the facilities of another
operating system in mind - the CP/M system by Digital Research Corp..
California, USaA.

There is some very good reason to do so. It is the CP/M system which has
established a worldwide accepted standard for programs. There are seve-—
ral thousand programs available, all cof them being executable on every
computer with CP/M ox a compatible operating system installed on it.

In some way, you may compare the standard to the standardized connection
of a turntable to your HiFi set. You only have to imagine that this
"plug" has much more connecters.

Using a computer system with EQS installed on it makes you become a
member of a worldwide community of computer users, their number cur-
rently approaching the 1,068,068 figure. Day by day, this number keeps
on groewing, and so does the number of good application pregrams which
can be run on all these computers,

FOS User's manual Dacumling & Zimmermann Page 4
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A.3. Outside the Computer

It is difficult to say anything about outer appearance and function of
particular devices, because one cannot predict the ideas which will come
to the minds of designers of new computer systems. We will try our best
to describe the functions of those devices which are generally found
with a computer running under the control of EO0S. 1Indeed, some of these
devices are strictiy indispensable to make E0S work.

A.3.1. The CRT Screen

You cannot renounce a CRT screen. Without a CRT, it would be impossible
to communicatsz with the computer. It displays in readablie form the
characters the computer (or better, the program rumning currently in it)
sends to it. Because the information is transferred character by charac-
ter, the CRT is classified as a character oriented device. We will
encounter this term with some other devices, too.

From the operating system's view, the CRT is denoted by the symbolic
name CONCOUT:, which is an abbreviation of CONsole OUTput. Because the
console, being the classical input/output device, transfers the opera-
tors input to the computer, the CRT cannot do without its all-time
companion:

A.3.2. The Keyboard

Like the CRT, the keyboard is absolutely necessary for your computer and
the EOS operating system running on it. Due to its strong relation to
the CRT, it is linked like the CRT by a cable to the main-unit of your
M%-35648.

With the keyhoard, vou can enforce your will on the computer. Here you
enter your commands. This is also done character by character, with each
key vou touch with your fingers. Hence, the keyboard is a character
oriented device, too.

The keyboard is known by the operating system by its symbolic name

CONIN: (from CONsole INput) and represents the input channel of the
console.

EOS User's manual Daeumling & Zimmermann Page 5
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4.3,3, The Printer

The printer 1is a representant of those devices which only can receive
data from the computer. Though you can use the computer without a prin-
ter - there are numerous programs which do not require a printer, but do
very useful things - a printer is indispensable for most serious appli-
cations.

The printer receives the text to be printed character by character, too.
its symbolic name reads LSTOOT:, from LiST QUTput.

A.3.4. The Auxiliary Device

Besides the aforementioned devices, EO0S provides for a free definable
auxiliary device. This can be used for data communications to another
computer via a telephone link, for example. The auxiliary device is
divided intc two channels:

AUXIN: - the input channel and
AUX0OUT: - the output channel

You will meet these names again when using the => SDEVICE utility. As a
user, you will seldom or never be bothered by these terms,

A.3.5. Mass Storage Units

This 1is a collective name for all those units which let you permanently
store data, programs, texts, etc. This kind of storing i€ one, reading
the data stored ancother function of these units.

A computer system must be equipped with at least one storage unit, if
EOS5 shall be run on it.

Physically, the storage units are Winchester or disk drives installed in
your computer, or connected to it with a cable. EOS can manage up to
sixteen such units.

It 4is done better not to speak of devices when referring to storage
units. Usually, a 1large harddisk is divided logically 1into several
storage units, which are optically in one case. Disk drives are general-
ly mounted in pairs in the computer's, or in a seperate, cabinet.
Hence, we will speak of "drives" from now on.

EQS User's manual Daeumling & Zimmermann Page 6
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AR A AT A AT E AT L AT AR AT LT Rk &

Drives have no specific names, but are dencted by a letter, followed by
a colon. Thus, the first drive is named &a: , the second B: , up to
drive P: .,

Depending on the configuration, a maximum of eleven drives may be de-
fined on your MZ-35¢@#. Generally, the fastest drive comes first, If you
are happy owner of a Winchester disk, this is referred to as both drives
A: and B:, Standard floppy disks come next to the harddisk, mini floppy
drives are the last ones. The built-in RAM disk is firmly installed as
drive P:.

As an example, this is the configuration of a computer with twe mini
floppy drives:

A: Right disk drive
B: Left disk drive
P: RAM disk

A system with a standard dual floppy drive and two mini floppy drives
would lock iike:

A: Standard floppy, right drive
B: Standard floppy, left drive
C: Mini floppy, right drive

D: Mini floppy, left drive

P: RAM disk

A system with a Winchester disk, a standard floppy dual drive and two
mini floppy drives would have the following configurations:

A: Winchester disk

B: Winchester disk

C: Standard floppy, right drive
D: Standard floppy, left drive
E: Mini floppy, right drive

F: Mini floppy, left drive

P: RAM disk

Winchester and Floppy disk drives have one feature in common: data are
stored on them in entire blocks. With each access to these storage
units, a full block of data is written resp. read. As a conseguence they
are classified as block oriented devices.

EOS User's manuzl Daeumling & Zimmermann Page 7
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A.3.6. Handling Diskettes

Concerning diskettes, you should observe the following: always be very
careful with the main switch. It can happen that the computer runs out
of control for a very short time when switched off, writing some nonsen-~
se on the disks. This nonsense is inevitably lethal teo data and programs
stored there. Besides, the electronics and mechanics can be damaged by
switching off power during reading or writing. We should better postpone
such difficulties for cases beyond our responsibility.

Always remove the diskettes from the drives before switching
off power! Never switch off as long as an acitivity light at
a disk or Winchester drive is onl

Diskettes are highly sensitive. You should not try how sensitive they
are by handling them carelessly.

Never touch the exposed areas of the magnetic surface with
your fingers!

Do not use a hard pencil to write on the disk labels, It is
good practice to inscribe the labels before attaching them to
the disk jackets!

Always store diskettes in a protective envelope!

Be careful with the magnetic 1influences of transformers,
motors, loudspeakers, TV sets, telephones, etc!

Do not expose them to direct sunlight or other sources of
heat, keep them cool!

Do not use damaged diskettes any longer, dispose them!

There are good diskettes, and there are bad ones, Inexpensive diskettes
need not be bad, wherecas very good diskettes cannot be cheap. you should
decide to use nothing else but very good diskettes, You will know why
when a disk error spoils the work of several days, or even weeks!
Besides, the very good ones cause less wear to the read/write heads of
your drives. On the long term, they are the least expensive data medial

EOS User's manual Daeumling & Zimmermann Page 8
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A.3.7 The Central Unit

This term refers to the mystericus part of your computer where every-
thing comes together. Quite literally so¢, because it is here where the
cables from the CRT monitor, the keyboard, the printer and the mass
memories end. Your MZ-3500 keeps up to two Minifloppy drives in this
housing, too.

The central unit consists of the following functional blocks:
- The CPU

In order to run E0S, this must be a chip from the %8¢ family
{(Your MZ-35¢¢ includes +two of such chips for better
throughput). It transforms the instructicons given in the
programs into the desired actions and manages the main memory.
That is all you need to remember for now.

- The Main Memory

All you should remember is that the programs are executed from
within the main memory. EOS also resides here, Its capabili-
ties are related directly to its size. As the Z86 can address
only 64 Kbytes directly, EOS has several memory management
mechanisms built in, thus being able to make full use of the
128 to 256 Kbytes of your MZ-3506¢.

Data and programs are stored in the main memory. Each single
byte can be directly referred to by the CPU, can be read,
changed, and stored back again. Its disadvantage is its energy
dependance; as soon as power is turned off, 1its contents get
lost at once.

- The Control Units

These devices, some of them being very "intelligent", are
devoted to control data transfer to and from external devices.

EOS User's manual Daeumling & Zimmermann Page 9
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A.4, Inside the Computer

Up to here, we have heen talkinag about real-world matters, things which
can be touched by the hands. We will now devote ourselves to some things
which are inseparably connected to data processing but not as easy to
explain, because one cannot see them. Very interested readers shonid
refer to detailed special literature, as we can only give a brief over-
view at this place. :

A.4.1., The Bit

Computers are dumb but swift. A knowledgeable man once <«¢alled then
"fast idiots"™. A computer knows only two logical states. It cannot even
count to two, if you want to see it this way, it is limited to one. It
has thus just two possibilities:

g or 1
ON or OFF
YES or NO

this is here the question (with apolegies to W.5.). These two states can
be represented by a bit. A bit is the smallest gquantitiy the computer
can act on. Because a bit was somewhat too tiny for human use, man
concatenated an arbitrary few of them and called this new guantity

A.4.2 The Byte

Just eight bits form a byte. A byte is the smallest quantity the compu-
ter can refer te in its memory. Not disregarding zero, these are exactly
256 different states - one can count from # to 255 with 8 bits,

That does not seem to be much, at least at the first glance. But let us
consider what there can be put into the figqure 256, We will not at all
exhaust the range when representing the alphabet, because this has far
less than 256 characters, even if we add digits and special characters.

We simply remember that a character occupies just one byte, that will
anytime be correct.

To provide an elegant means to handle larger amounts of characters, new
terms have been invented:

KB
MB

Kilobyte = 1924 bytes
Megabyte = 1824 KB = 1,048,576 bytes

EOS User's manual Dacumling & Zimmermann Page 18
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EhkRARkAXXARRRRARIRR AR R AR AA XA XXX

A.4.3. The Field

This term relates more to application programs than to an operating
system. We shall explain it here for completeness.

If several characters belong together logically, they form a set which
may be given a name. Let us assume you want to store your customers'
addresses. An address consists of the following data:

Name
Prename
Street
Location

Here, the field "name" may assume any contents. Whether the name reads
Smith, Walker, or 0'Brian, this is determined by you when vou type in
the names.

A.4.4, The Record

A record is a logically connected set of fields. To continue the example
above, +the fields name, prename, street, and location together form the
record "address". Whenever your program stores such a record, 1its con-
tents are determined by the seguence of fields it consists of.

Characters form fields, these form records, and the latter ones form
A.4.5. Files

Simple, isn't it? Formerly, all addresses would have been written on
cards and stored in a card-index box, called "customers' index". Thanks
to +the technical progress, we would nowadays speak of a ™customers'
file".

Because we got on so quick, lets us have a small break at this moment.
Programs operate on files. They read files, write them, c¢hange, rename
and erase them. There are programs which perform all of these operations

on several files at the same time. An bookkeeping system is certainly an
example for this kind of programs.
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* Inside the Computer *
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The operating system provides the necessary means for such programs. We
have mentioned the international standard EO8 is in accord with, Part of
this standard is the notation of filenames - more about that later on.

One fact to remember: Programs are files, too. Files containing instruc-
tions for the CPU, as opposed tc your addregs data. A specific function
of your operating system loads these program files to a precisely deter-
mined location of the main memory and advises the CPU to execute the
instructions deposited there.
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A.5. Operating the Computer

It's becoming serious now! At least now you should read the owner's
manual of your new computer or have the vendor demonstrate how te put
the machine into operation. We assume that everything is wired accord-
ingly, so please look for the mains switch, as we are going te do the
first step:

A.5.1. The Colgd Start

Open the disk drive doors and switch the computer on. You will read the
message "SYSTEM LOADING" on the screen and a little later, "NO SYSTEM
MEDIA". Now insert your EOS system diskette into the slot of the right
mini disk drive and close the door.

Did anything happen? ¥No - then it was not the correct drive, or the disk
has been inserted upside down - or it just was nct the system disk, Try
to vary a bit. When after all, you did not succeed, you may want to
refer to the owner's manual again., Four of five troubles at this moment
are caused by insufficient information.

If everything went right, the message

EOS Version 3
Copyright (C) 1983 Daeumling & Zimmermann

Module Bnk Load Strt Size
SUBCPU 1 4999 4988 25FD
SYSVAR /] FEEG FEGS @204
SYSTEM L 2(19@ 3788 1FFA
MZ3500 2 20949 2880 164B
SHELL 2] 8099 dige 2862
BANKMGR %) Flag@g F504 @500
>

should appear on the screen.
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These lines are the so-called EOS boot protocol. The operating system
consists of a set of files all of which are loaded in sequence into the
various memoxy banks of your computer., The protocol is more of optical
value. To the knowledgeable, it indicates the memory bank, the loading
address, the start address, and the size of each module loaded. It is
more essential that those six modules are loaded from an equal number of
files. The names of these files are:

SUBCPU.SYS SYSVAR,SYS S5YSTEM.SYS
MZ3500@.5YS SHELL.SYS BANKMGR.SYS

A1l these files must be present on the system disk so that EOS can be
loaded correctly. If but one of them should be missing, EO§ cannot do
its Jjob, 1In order to never lose a file, vyou ought to create a backup
copy of your system disk by means of the => COPYDSK utility program.

The "> character is, contrary to the message mentioned above, not
typical for a cold start but the "ready" prompt of your E0S  operating
system. It signalizes that BEOS is ready to accept your instructions.
Essentially, the prompt is not displayed by EOS itself but by the com-
mand interpreter SHELL. More on that later on.

What in the world happens during the “cold start"?

Your computer 1is pre-programmed for this function., Contrary to the
programs which can reside on one of the drives, the "cold start loader"
{IPL) or "bootstrap" program is literally burnt firmly into the wmemory
of the central unit and can never get lost. It is very short, doing not
much more than read the various parts of the EOS operating system from
drive A: and deposit them in memory. It then passes control +to EOS,
which resets the peripheral controllers to their initial state, displays
the nice message and loads the system part (namely the SHELL program)
which displays the ready prompt and waits for your orders.

Some people still wonder what the term “hbhootstrap" means, at least in
connexion with computers. As many other terms in data processing, it
orginated £rom over the big ocean, where people prefer a pregnant and
sometimes drastic language. Do you remember how to put on boots? Yes,
there are two small straps at the shafts you seize and pull at, and
something greater (the boots themselves) follows. And the computer, when
switched on, "seizes"™ the tiny "bootstrap" lecader, which "pulls" some-
what greater (the operating system) in.
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A.5.1.1. The Auto Start Command

In this chapter, we are going to discuss a specific EOS facility which
properly requires some knowledge of commands and filenames to be under-
stood. But as this matter occurs only at a cold start of EQ0S, it must be
described here. You may want to read this chapter thoroughly after vyou
know more on EOS.

E0S allows for a number of commands to be executed automatically imme-
diately after it has started itself. Such commands are entered in a file
called "PROFILE.SUB" on drive A:. If this file is preseant, the command

$D0 A:PROFILE

is automatically executed after E0S has started. For details on the
structure of a ".SUB" file, please refer to the description of the $DO
utility. Just to give a short example: You want all menu files {what
menu files are like, can be found in section B) to be copied automatic-
ally to the RAM disk P:. Therefore, vyou create a "A:PROFILE.SUB" file
with the following contents:

SCOPY *,MNU P:

This causes the program $COPY to be loaded and executed auktomatically.
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A.5.2. The Warm Start

The computer is up and running. We see the ready prompt on the screen
and could start working. This is correct, but for completion, let us put
a few words on the operating system warm start right here.

As already mentioned, the ready prompt is the -sign of life of a specific
operating system part. This part of E08 is called "SHELL", because it
represents in some way the ocuter "shell" of the operating system. One
part of an operating system is embedded into the other, Jjust like the
shells of an onion. The task of SHELL is to be at your service and
convert your input into meaningful actions.

After a program has been loaded, the presence of SHELL is no longer nec-
esgary, it is even undesirable in order to free up memory space for
other programs. Hence, it is usual that programs simply igncre SHELL and
overwrite it. After they have finished, they call upon the part of EOS
which has remained in memory (and cannot be renounced) to re-locad SHELL
from drive P: {(the RAM disk) and pass control te 1it. Therefore, the

usual SHELL prompt re-appears on the screen after each ordinary program
termination.

This kind of re-loading is called “warm start" or "warm boot", As SHELL
is a relatively small program, this is done within a moment. Should you
insist on having your system crash, ~ just erase the file "SHELL.SYS" on
drive P:. However, the file is protected against such foolish things by
having the file attributes SYSTEM and R/0 set. For details on file
attributes, please refer to the chapter on filenames.
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A,5.3. Changing Diskettes

As an unprepared computer user you certainly think that this is simpli-
city by itself. Right, one just opens the drive door, one grasp, and
there we are. Princially, yes, but....

When you are running an application program for word processing or
accounting, you should change a diskette only after the program inquires
you to do so.

But why all that?

For reasons of data security, BEOS checks with each access to a drive if
the same data medium is still present there. If it detects that the
diskette has been changed without having been notified so, it refuses to
write on this disk and makes known of its indignation by a system error
message.

Due to the large number of programs which may be run undexr EO8, this
" mechanism is an absolute necessity to maintain data inteqrity. But when
you change diskettes as long as EOS5 waits for a command, nothing bad can
happen. As a new command is to come, EOS assumes that new data media are
required for this new job. So there is no reason to be afraid of disk
changes before you enter an EOS command!
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A.5.4. Using the Keyboard

Next to the system ready prompt ">" there is a small block 1lit up on the
CRT screen. This block is of utmost importance. It signalizes the place
on the screen where the next chardcter you type will bhe displayed. Just
try: Whenever you type a character, this appears right at the place of
the block, and the bleck moves one position ahead. The tiny block, which
may be blinking sometimes, is called the "current cathede ray tube
screen output position indicator™. As hardly any human being gifted just
a bit less than a genius can memorize this monster of a word, the term
has been abbreviated as "cursor". You should remember it well, as you
are to encounter it everywhere throughout this manual.

Whenever you press a letter key, the letter will appear on the CRT
screen. You can transmit your orders to BO0S as if you were operating a
typewriter. You +type a message and send it by pressing the ENTER key.
Henceforth, we will use the character sequence <ENTER> when referring to
the ENTER key. Whenever you see this term in the text, this means that
you are expected to press the ENTER key at the place specified.

Besides the normal (and partially somewhat extraordinary) characters
there 1is a whole number of characters which cannot be displayed or
printed, namely the control characters which control screen display and
printer operation. The “carriage return" character is one of them. It is
sometimes necessary to enumerate these characters according to the
alphabet. Additionally, there is a key labelled "CTRL" near the left
edge of the keyboard. If you press the <CTRL> key along with a letter
key - regardless whether uppercase or lowercase mode is selected, a
control character is generated.

As an example, let us generate the control character BEL { Bell }. 1In
general computer language, the BEL character is known as Conktrol-G. Just
press the Control key along with the "G" key. You will hear a beep.

To denote CONTROL characters, we will use the op-arrow from now on. In

other documentations, you may find the abbreviation CTRL as well:

"G or CTRL-G means: Type CONTROL-G at this place.
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A.5.5. BREAK Characters

Typing one of these characters cause the current program tc be aborted.
They must be entered as the first character of an input 1line. The
standard BREAK character is “C (Control-C). Furthermore, [ or <ESCAPE>
is another commonly used BREAK character. By means of => §$CONFIG, you
can define any second BRERK character you prefer. Whenever E0S recog-
nizes a BREAK character, the fellowing message is displayed on the
screen:

<Restart>

To user progams, EOS offers a facility to suppress the recognition of
BREAX characters; so do not be surprised when under certain circumstan-
ces, typing a BREAK character has no effect! Most E0OS wutilities, for
example, ignore BREAK characters or admit them only at certain situa-
tions.

A.5.6. Suspending Screen Qutput

Many programs do their CRT screen output at such a tremendous speed that
no normally gifted man can follow up in reading. Therefore, it was
necessary to define a specific character to stop screen output. This is
the

“8 (Contrel-S).

character, When vyou press "5, screen output is immediately suspended.
After output has stopped, you can choose from several possibilities:

“0 (Control=-Q) resumes screen output.
“C (Control-C) or another BREAK character aborts the program.
“BP (Control-P) switches the printer on. It then runs parallel to

the screen until it is switched off by anokther °P,
or by the SHELL command LIST OFF.

Here too, it shall not remain a secret that a number of programs simply
ingpnore Control-S. The EOS utility => YTYPE is an example of this class.
It cannct be suspended by typing Control-S, for the very simple reason
that it stops by itself after it has filled a screen page.
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A.6, Filenames

We already mentioned in the generail introduction that the notation of
filenames is a part of the worldwide standard of E0S and other CP/M
compatible operating systems. As practicaliy all commands refer to files
in one way or the other, the time has come to talk about filenames.

A.6.1. Unambiguous Filenames

A file designation is composed of two parts, the proper filename and the
file type:

CUSTOMRS .DTA ACCOUNTS . REC D12345

These are some typical examples of file designations. Teft of the
period, the filename is specified, and right of it, the file type. The
filename may be up te 8 characters long, the file type up to three. 1In
some cases, the file type may be omitted. We shall deal with them later.

With a few exceptions, ali printable characters may be used for con-
structing filenames. Control characters are not permitted, neither are
the characters listed bhelow:

{Equals sign}
(Less-~than sign}
{Greater—-than sign}
{Colon)

(Period)

s (Comma)

Space { blank )

{

1

w VoA

because they have a special meaning with commands.

Furthermore, a number of programs require filenames beginning with a
letter, followed by nothing else but letters and digits. <Certain file
types can be prescribed. For details on these matters, please refer to
the corresponding program descriptions.

In the E0S command level, all lowercase letters used in input are cen-
verted to uppercase letters. You cannot directly refer to a file which
contains lowercase letters in-its name (There are some programs using
lowercase letters in filenames).
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examples for valid filenames:
-MST FILEl FILE2.BAK

ollowing filenames are erroneous:

ADDRESSES.MST = the filename is longer than 8 characters.
The remainder is ignored.

FILEX:1.BAK = containg a colon, which is not
permitted with filenames.

INVENT. 61 = contains a space character in the file type,

A.6.1.1. File

Let us discus
specific mean

which is not permitted at that place.

Types

s file types a bit further, because in many cases, it has a
ing.

You can form a multitude of combinations cut of the three characters

available wi
are important
never be used

LOOM =

.SUB =

.8Y5 =
ZREX =

-BAK =

th the file type. Let us begin with some file types which
with ED5 and its international standard, and which should
for another purpose than intended by the inventor:

denotes a file which contains an executable program. Such
programs can directly be started from the E0S command
level. In section C of this manual we will introduce the

utility programs to you which belong to the EOS scope of
delivery.,

Piles of this type contain command sequences, which can be
converted te commands by means of the $DO utility.

these fiies contain parts of your EOS operating system.
E0S function module (cf. system manual, section 3).

denotes a backup file, which contains an old version of a
dataset. Word processors automatically generate such
files. A special function of the => SCOPY utility accounts
for this feature. You should always use this file type as
intended by its creators.
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another file type denoting temporary auxiliary files. This
type, too, has a special meaning with => S3COPY., All ECS
utilities which work with temporary files create files of
this type.

Auxiliary files for the ECS menu program.

Files containing function key definitions.

The following file types have no special meanings with BEOS, but they ate
used uniformly throughout the data processing world. It is good customs
to stay in accord with these conventions:

.DTA

-NDX

.OVER
-OVL

-REL
+CRL
«IRL
+ERL

- TXT
.DOC

This file contains data. The filename should further
specify the kind of data stored.

This file contains indices to datasets. It is good customs
to use the same filename for index and data files to make
clear the connexion at the first glance.

These files contain program segments or overlays, which
are loaded by another program during execution. It is
usual to denote the relation between the main program and
the overlays by accordingly chosen filenames.

denotes an object module in a specific relocatable format.
ASSEMBLERS and COMPILERS create such files, which, in the
next processing step (linkage), are then linked to form a
.COM file, i. e. an executable program.

such files contain explanatory texts and other documen-
tations on program fuctions or disk contents.

Furthermore it 1s usual to specify the source language of pregram £iles
in the file type. Some compilers and interpreters require specific file
types for input as well as for output files:
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.C = C (the language parts of EOS have been written in)
.BAS = BASIC .COB = COBOL

.PLI = PL/I .PAS = PASCAL

.ASM = ASSEMBLER .MAC = ASSEMBLER

.ALG = ALGOL .FOR = FORTRAN

-MMP = MUMPS LSP = LISP

A.6.2. Ambiguous Filenames

It is becoming a little complex now. When you enter commands, you may
also make use of ambigucus filenames. This technique is very useful -
you will soon recognize it - and allows to refer to a whole group of
files at once.

This kind of ambiguity, however, can be used only with system commands,
utility programs and programs specially adapted to ambiguous filenames.
It is achieved by specifying "blind characters" or "wildcards" within
the filename. The wildcards are:

? ~ the guestion mark and
* — the asterisk

We recommend that you make yourself acquainted with these features by
means of the => $DIR command.

A.6,2.1. The Question Mark

The question mark represents any single character within a filename or
file type.

Let vs assume that following files are to be found on the current disk:

CUSTMRL.DTA CUSTMRZ ,DTA CUSTMR3.DTA
CUSTMR1.BAK CUSTMR2.BAK

Then, by specifying the filename "CUSTMR?.DTA", vyou can refer ta the
files CUSTMRL.DTA, CUSTMR2.DTA, and CUSTMR3.DTA. On the other hand, by
specifying "CUSTMR1.?77?", you would have access to the files
"CUSTMR1.DTA" and “CUSTMRL1.BAK".
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h.6.2,.2, The Asterisk

The asterisk represents a sequence of one or more characters and makes
typing of several questicon marks superflucus.

* _%
-

denotes all files on the current drive. Let us stay with the previous
example and the files as before:

CUSTMR1.DTA CUSTMRZ.DTA CUSTMR3.DTA
CUSTMR1.BAK CUSTMRZ2.BAK

Then, if we specify the file designation

* ,DTA we would refer to the files

COSTMR1.DTA CUSTMRZ.DTA CUSTMR3.DTA
By specifying

CUSTMR1.* we are able enclose the files

CUSTMR1.DTA CUSTMR1.BAK
in our command without having to enter eight question marks. But it is
rewarding to spare just two dgestion marks, as the following example for
asing "*" inp filename and file type demonstrates:

K* ,D¥ rasults in

CUSTMRL.DTA CUSTMR2.DTA CUSTMR3.DTA

A.6.3. The Drive

In the previous examples, we have been assuming that the files concerned
are found on the current drive, i.e. the drive which EQOS5 indicates in
its status line. You shall soon learn how to change the current drive,
Here we are dealing with files which reside on another than the current
drive.
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The drive is denoted by one of the letters from A to P, followed by a
colon. You remember? - according to your system's configuratien, the
letters A to P for the 16 drives possible can be used. The drive desig-
nation can be specified with filenames. If done so, it must placed at
the beginning of the file designation and must be separated from the
filename by a colon, so0 that ECS would not misunderstand it as part of
the filename:

A:CUSTMRL.DTA B:CUSTMR1.BAK C:*.BAK A:CUSTMR1.*

The examples all demonstrate the correct usage of drive designations
within filenames. It becomes clear now why no colons are allowed in the
filename itself.

A.6.4. File Attributes

One or more file attributes can be affixed to each file. Besides name
and type, attributes further characterize a file. Normally, file attrib-
utes are “invisible", however, an option of the => $DIR command will
display file attributes, too. The => $SET utility has been created %o
set and reset file attributes.

Most attributes are reserved for BE0OS, however, three of them can be set
and reset by you at will:

SYSTEM = This attribute makes a file globally accessible. It can then
be read from within other user areas, too. Furthermore, a file
with a SYSTEM attribute is not displayed with the directory of
a disk, thus improving the readabilty of the list (in some
cases, substantially so).

BACKUP - The => $COPY utility sets this attribute of each file which
has been secured. On the other hand, B0S5 resets the attribute
automatically if a file has been altered. Thus, £files which
have not yet been secured can easily be recognized. A special
mode of $COPY only coples files without this attribute.

R/O - Files with an R/C {Read Only) attribute can neither be alter-
ed, nor can they be erased or renamed.
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A.7. User Areas

Each drive can be subdivided into up to 16 so-called user areas, which
are numbered from # te 15. Normally, you are in user area B. But if you
feel that there are more files on your Winchester disk than manageable,
you can change the user area by means of the command => USER. Programs
can only access files within the same user area, with the exception of
user area W@. SYSTEM files (i.e. files with a set SYSTEM attribute)
allocated to user area ¢ are "global" or "public". They can be erad £from
any other user area, but they cannot be altered. Therefore yocu can avoid
to keep a copy of each program you need in each user area.

However, if you are using the menu program instead of the SHELL command
interpreter, vyou have bad luck: the menu program does not allow for
changing user areas. In this case, vyou have to stay in user area ¢ for
all of your activities.
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A.8. The MZ-35¢8 Status Line

The bottom line of your screen has a special function, as already indi-
cated by invexse video modet it is an information line, not affected by
normal screen functions. Either a system status line, or a free definab-
le user status line can be displayed here. Both of them are completely
independent. You may switch anytime from one status line to the other
and back again.

Let wus have a look on what EOS is telling us in the system status line.
As you see, the line is divided into eight fields. Let us number the
fields from 1 to 8, where 1 denotes the leftmost field, and 8 the
rightmost one. Then, the fields and their meanings are:

Field '1' - HName of current program, If the SHELL program is active and
you can entexr commands, "E 0 S" appears here.

Field '2' - Current drive.

Fieid '3' - Active user area. When you are running programs which are
switching between drives and user areas, you can follow it
up in the status line.

Field '4' - Current keyboard and screen state:
' KeyLock ' - Keyboard is locked, no input possible
' Monitor ' -~ Screen in monitor mode
' Key Def * - 1Inpat of key definitions
' UsrStat ' - Setting user status line
' 8ysStat ' - Setting system status line
'Graphics ' =~ Screen in pseude graphics mode
'Edit Mode' - Screen editor active
'Hard Copy' - Screen hardceopy is just performed

For further information, please refer to section D of the
system's manual. The screen in described in detail there.

Field '5' - When E0S executes a command file, the £filename appears
here.

Field '6' - <£free for user programs.

Field '7' - Today's date (can be switched off)

Pield '8' -« Current time (can be switched off)
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A.9. The MZ-3509 Keyboard

Besides the normal keyboard, your MZ-3500 has a number of special func-
tion keys, The function Xeys are free programmable, most of them being
predefined by EOS5. The numerical keypad is of specific importance in
connexion with the CONTROL key. If you press a key of the decimal keypad
while holding the CONTROL key down, vyou can release various functions.
But remember: these functions are available only with the numerical
keypad! The numbexr keys of the normal keypad have no effect at all in
connexion with the CONTROL key!

The table below explains what functions are available:

CTRL-8 : Your MZ-35f9 has a keyboard input buffer of 148 characters
length which enables you to type before the computer signalizes
that it 1is ready to accept input. This facility 1is called
"type-ahead". If you feel that you may have typed nonsense,
press CTRL-#i, and the type-ahead buffer is cleared completely,

CTRL-1 : The effect of the keys <SHIFT> and <LOCK> is interchanged. 1If
you have confiqured your computer to lowercase mode by means of
the => SDEVICE utility, vyou can obtain a normal uppercase mode
by aid of this function (the LOCK key converts +the entire
keyboard to uppercase mode, including the special characters).

CTRL-2 : Select the extra characterset {in some countries available as
an option}.

CTRL-3 : Switch clock display in status line on / off.

CTRL-4 : Perform a hardcopy of the screen contents onto a printer via
the parallel interface.

CTRL-5 : Graphics hardcopy on the SHARP ink Jjet printer I0-786.
CTRL=-6 : Switch high-resolution graphics display off.

CTRL~7

e

Start of manual key definition.

CTRL-8

.

Terminate manual key definition,

CTRL-9 : Re-initialization of screen and keyboard. The standard key
definitions are re-activated.
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A.9.1, Definition of Punction Keys

By means of the keyboard functions CTRL-7 and CTRL-8, you can create key

functions of your own choice. Just follow the explanations:

1., Press CTRL-7. A greater-than sign ">" will appear on the screen.

2, Press the key you want to redefine. The key is indicated in plain

: text. For example, if you chose the Fl function key, it reads "Fl=",
In the fourth field of the status line, the text "Key Def" appeatrs.

If the key you selected cannot be redefined, you will hear a beep.

3. Enter the text of your choice. Control characters are indicated by
tilt letters,

4, Terminate your defintion by pressing CTRL-8. A less-than sign "<"
appears.

If you should do a mistype, you may abort anytime by typing CTRL-7.

Let us have an example. We want to assign the text "Iasert!"™ to the

"INS™ key near the upper right egde of the keyboard. The procedure loocks
as follows:

You type the computer replies
CTRL-7 >

INS INS=

Insert!

CTRL-8 <

Whenever you press the INS key, the text "Insert!"™ will be displaved.

If you want to re-activate the E0S standard keyv definition, press the
CMD key instead of typing text. Up to 128 characters can be associaked

to any key. However, 380 characters are avilable for all function keys
together.

The function keys can be defined from within a program, too. For de-
tails, please refer to section D of the system's manual.

Another matter to mention: The => SKEYDEFS utility allows you to store
your personal key definitions in a disk file and load them from there
when you need them again, How this is done, is explained at the decrip-
tion of SKEYDEFS.
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A.9.2. Function Key Predefinitions

Most function keys are predefined by the system:

Key Definition Fanction

fixed definition:

<CMD> 1Bh = <ESC> Lead~-in for screen control codes
<ENTER> @bh = <CR> Pass line to EOS.
re—-programmable:

<TAB> @9h = <TAB> Horizontal tabulator

<INS> AFh = <Ctrl-0> Insert character

{DEL> 7Fh = <RUBOUT> Delete character

<DEB> 1Fh = <Ctrl-Undexln> Monitor mode on/off

<BRK> 13h = <Ctrl-5> Suspend screen output

<Ctr1-BRK> @#3h = <Ctrl-C> Abort program

<UB> #Bh = <Ctrl-K> Cursor one line up

<DOWN> 16h = LCtri-v> Cursor one line down

<LEFT> @8h = <Ctrl-H> Cursor one character to the left
<RIGHT> @Ch = <Ctrl-L> Cursor one character to the right
<HOME> 1Eh = <Ctrl-=-"» Cursor to 9,4 (home position)
<Ctrl-HOME> 1Ah = <LCtrl-z> Clear screen

<CL> 18h = <Ctrl-x> Erase input line

<-ENTER> <ESC> <'7'> Erase to end-of-line

<g@> <> <> Double Zero

<. <Lt Decimal point

When re-defining the cursor (arrow) keys, you should remember that the
built-in EO0S screen editor needs exactly the definitions as specified
above for proper function.
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The principal task of EO08 is to recognize input from the user as mean-
ingful commands and execute them. This job is done by a special program
called SHELL. Whenever you are able to enter a command or select a
program, vyou are communicating with this program. Or, to use different
terms: When there is no other program running, SHELL is active,

Usually SHELL displays a specific character to signalize that a command
is expected, and then waits for input. This input is then interpreted
according to definite rules. If a command has been recognized, the
corresponding program is searched for, loaded, and control is passed to
it.

This kind of entering commands, however, requires some knowledgs on the
EOS system philosophy. In order to meet the regirements of all users,
especially of those who do not want to work with EOS as an operating
system but with customized programs, two different versions of the SHELL
program have been developed. The version delivered with your system disk
is called SHELL.S8YS, which accepts and interprets commands as usual.
The other version, called USRSHELL.SYS, represents a total different
approach to starting programs: it cffers menus, from which the desired
program is then selected by keystrokes. There is no simpler way to go.
To activate this program as command processor, the file SHELL,S¥S has to
be renamed, any arbitrary name would suffice (It may be erased, how-
ever, this should not be done on the original system disk!). Afterwards,
USRSHELL.SYS is renamed to SHELL.S5¥3. On the next cold start, vyou will
then meet the menu program instead of the command interpreter.

The menu program must be adapted to the application programs it has to
control. In most cases, this job will be done by the specialist who
installs your programs, he will adapt the menu program accordingly. As
an "ordinary" user, vyou will hardly ever he opposed to this job and may
immediately turn to tbe next chapter. Users who want Lo make use of the
command interpreter, however, may wish to reqd the subsequent para-
graphs.
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B.1l. The Command Interpretex

The first time you insert your EQ5 system disk into the drive and switch
the machine on, you will see a "greater-than" character on the screen
before the computer cailms down after the system is loaded and the ilights
at the disk drives go out. This character is the “ready" prompt of EOS.
It signalizes that the command interpreter is now expecting a command
from you. For still better clarity, the text "E 0 8" appears in the
leftmost field of the staties line, You may now enter any text you like.
The interpreter then tries to interpret this as a command. In the sub-
seguent chapters we are going to discuss how the interpreter works. One
remark in advance: When executing commands, several "»" characters in
seguence appear according to the nesting level of 3D0. For details,
please refer to the description of the $DO program.

B.1l.1l. The Screen Editor

Before we discuss details of the command interpreter, Jjust press one of
the arrow keys on the righthand side of the keyboard. You will see that
you can move the cursor to any desired place on the screen. You may
write something nice on the screen if you like.

0f course, there is a well-thought background with it: When you enter a
command but make a mistake, you are able to correct the mistype with the
aid of the arrow keys. Two further Xeys serve for such changes, both of
them located near the upper right edge of the keyboard. One of them, the
"DEL" key, erases the character just under the cursor. The other one is
the "INS" key which has the opposite effect: it inserts a blank at the
cursor position so you can make room for input corrections.

When you type & whole lot of characters indiscriminatedly, vyou will see
that you cannot write at the leftmost screen column. The reason is that
the system prompt ">" appears here, which has to remain and therefore,
must not be overwritten.

The "“ENTER" key has a special function. When you press "ENTER", the
whole story comes to an end. The command interpreter then accepts the
line where the cursor is currently positioned, and tries to interpret it
as a command (disregarding, of course, the first character which vyou
cannct change anyway) .
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B.1,2, Input Interpretaticn

Anytime you have typed a line of text and terminated it by pressing
"ENTER", vyou have entered a command {regardless how meaningful or not
your input is). The interpreter turns towards the first word which is
always regarded as the command word {There are some special cases we
will enter into later on). Let us assume that you have typed:

>0h what a nice computer!

In this case, the first word - the command word - is the word "Oh". What
now does the computer do with the input line? Fist of all, the entire
line is converted to uppercase letters:

OH WHAT A NICE COMPUTER!

Then, the first word is inspected more closely. The interpreter simply
assumes that it is the name of a program file. As the file type Iis
migsing, a ".COM" type is appended by default:

OH.COM

This file is searched for. 1If it could be found, it is 1loaded and
executed, Furthermore, the remainder of the command line is passed to
the "OH,COM" program:

WHAT A NICE COMPUTER!

"OH,COM" could interpret the remainder of the line by itself. For examp-
le, it could create the file "WHAT" and f£ill it with nothing but "ALAS"
or do scme other nonsense.

But what if there is no "OH.COM" file at all? The interpreter has not
yvet reached its limits, It tries another file type, namely ".SUB". If
there is a file "OH.SUBY, the interpreter assumes that it contains a
sequence of commands all of which are to be executed., It therefore
starts the program "S$D0O,COM" which pre-processes the file for interpre-
tation:

$DC OH WHAT A NICE COMPUTER!

For details on the program "5D0.COM", please refer to the corresponding
chapter. At this moment, it is more interesting for us that after we
specified the word "Oh", two files are searched for:

first: OH.COM , and second: OH,SUB.
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If neither file is present (not too unlikely so}, the interpreter is at
the end of its capabilities, and it signalizes:

Program not found: CH

But another thing could happen: imagine that the "OH.SUB" is present,
but not so the program $DO which is necessary to interpret the YOH,SUB"
file. In this case, the message reads:

File not executable: OH

To summarize: The first word of a command line is regarded as a £file-
name, If no file type has been specified, the interpreter automatically
searches for specific file types. As an extension to this mechanism, you
may as well specify a full filename as the first word of a command line,
for example:

B:OH.YES WHAT A NICE COMPUTER!

In this case, the file OH.YES is searched for explicitly on drive B:
{and lcaded, if present there).

B.1.3. Entering Lowercase Letters

There is a number of tricks you may use when entering commands. Maybe
you feel angry about the fact that all input is converted to uppercase
letters. If for some stupid accident, a file has been created the name

of which contains lowercase letters, vou are not able to erase it! But
do not surrendexr, vou can get rid of it, of course! Just enclose every-
thing that is not to be converted to uppercase letters in guotation

marks. PFor example: There is a file "JunkYard.DAT" you would like to
erase. The command:

ERASE JunkYard.DAT

will noet be successful, there is {hopefully) nc file "JUNKYARD.DAT". You
have tc enclose the filename in quotation marks:

ERASE "JunkYard.DpaT"

and there you are, Later on, we will discuss the ERASE command in
detail.
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B.1l.4. Special Characters at the Beginning of a Line

There 1is a number of special characters a command line may begin with.
These characters must be at the very beginning of the line, without any
leading spaces. The feollowing special characters are permitted:

B.l.4.1. The Semicolon

A semicolon denotes the beginning of a comment line. The remainder of a
comment line iz ignored by the command interpreter. This feature is of
no use in practial operation, but very meaningful in executable £iles,
i.e. in files containing executable commands.

B.1l.4.2. The Colon

A line which begins with a colon is a so-called conditional command
line, It 1is interpreted only if the most recent command could be exec-
uted error-free. If, on the contrary, the previous program was termin-
ated due to an error (e.g., an E0S system error), such a line is not
interpreted but regarded as a comment line.

The program error code is set by an internal system function. Most
currently available programs do not know this new function; hence, it is
possible that a program is terminated due to an error condition (recog-
nized by itself), but a conditional command line is executed in spite of
the error.

B.1l.4.3. The Asterisk

A line beginning with an asterisk is passed directly to +the built-in
graphices interpreter. It is thus possible to enter graphics commands
directly to the command interpreter and interactively draw little pic-
tures. The graphics commands are described in a section of their own.
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B.l1.5. File Search Procedure

Normally, files are searched for only on the current drive and in the
current user area. This can be very troublesome, as it would be necessa-
ry to have copies of the programs needed on all drives and in each user
area. Therefore, the file search algorithm of E0S has been extended.

Let us first talk about user areas. If you are in ancther user area than
user area ¥, neone of the commands can be found any longer. 1In order ko
have them nevertheless available, files can be marked with a special
attribute., You already have learned what file attributes are like. The
attribute needed here is the "SYSTEM" attribute. ¥Files with a "SYSTEM"
attribute can be accessed from within any other user area. Another
advantage: SY¥STEM files are not listed in the drive directory unless
specified explicitly, thus enhancing the readability of the directory
listing. The => $SET utility serves for setting and resetting file
atfributes.

Furthermore, the command search has been extended to include more than
one drive. By means of the => $CONFIG utility, you may define up to four
drives which are to be scanned for a command. In its delivery state, EOS
automatically begins the seek sequence on the RAM disk, then continues
on the current drive. This may be redefined and extended at will.

It is not necessary for the seek procedure that a disk is in each drive

gpecified, If there is no data media in a drive to be examined, it is
skipped automatically.

B.1.6, Multiple Command Lines

You may enter more than one command in one command line by seperating

these commands by gquotation marks "!". To get the directory of a disk,

to erase all .BAK files and to copy the remaining files you may enterx
>DIR -P | ERA *.BAK ! SCOPY *.* B:

The program $DO is necessary to interpret such multiple command lines.
It would convert the above example into

>DIR -P
>ERA *.BAK
>$COPY *.* B:

For further details, please refer to the chapter about the program $DO.
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B.1.7. Built-in Commands

A number of commands are firmly installed in the commang interpreéer.
For reasons of CP/M compatibility, some commands are translated to other
command names. In the subsequent chapter, we will discuss these convent-

ions in detail.

4 special format of built-in commands is changing the current grive. For
this purpose, you have to specify the drive name, followed by a colon:

B:

for example, defines drive B: as the current drive. The current drive is
.indicated in the second field of the system status line.

The commands listed below are firmly installed:

USER - Change user area
LIST - Switch printer on / off

The following commands are translated:

DIR, DIRS or DIRSYS - to $DIR
ERA or ERASE - to SERASE
TYP or TYPE - to STYPE
REN or RENAME - to SRENAME

The utility programs as listed above and their tasks are:

DIR - Display directory

DIRS, DIRSYS - Display directory of system files, has the
same effect as "DIR +SYSTEM"

ERA, ERASE - Erase files

REN, RENAME -~ Rename files

TYP, TYPE - Display file contents

For details on the application of utilities, please refer to the corre-
sponding chapters in section C of this manual. E.g., if you want to know
Precisely how to obtain a directory listing, you would read the descrip-
tion of $DIR., At this place, we will give a brief description of the
built-in commands.
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B,1.7.1, USER - Change User Area
The current user area is indicated at the third field of the system
status line. It can be interrogated by simply typing "USER":
USER

Current user area: 0

If vyou append a number between & and 15 to USER, the wuser area 1is
changed according to the number:

USER 15
Current user area: 15

1f you enter any nonsense, the message reads:
Only user areas between § and 15 permitted!

For CP/M compatibility, the commands "USER" and "USE"™ have the same
effect.

B.1.7.2. LIST - Switch Printer on / off
You may operate a printer parallel to the CRT screen. This command has
therefore been implemented. To switch the printer on, you would enter:

LIST ON
Printer is switched on.

And here is how to switch the printer off (you will have guessed it):

LIST OFF
Printer is switched off.

If you did a mistype, the message appears:

ON or OFF expected.
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B.2. The Menu Program

The menu program opens a completely different way of entering commands.
When you are using the USRSHELL pregram, the CRT screen is split into
two halves. In the left part, a number of items to select from is listed
one upon ancther, whereas the right half is initially empty. One of the
lines in the left part is enhanced by inverse video mode.

Press the up-arrow and down-arrow keys. You will see that you can move
the inverse-video field or "window" up and down using these keys. When
you stop typing for a while, a text will appear on the right half of the
screen giving further explanations on the menu item currently selected
by the window.

When a mena item is "1lit up® which is of interest to vyou, press the
"ENTER" key. Pressing "ENTER" can have different effects. Normally, a
program is started. However, it is as well possible that another menn is
activated. Menus can be very deeply nested. To leave a menu, just press
the "HOME" key, and the menu program will immediately return to the
previous menu.

When vou start a program, further specifications may possibly be requir-
ed. In this case, a number of fields appears in the right half of the
screen. Each of the fields contains either a heading or maybe some text.
You may alter the text or leave it as it is, accerding to your wishes,
Input fields are marked by underlines. Using the cursor keys, you can
Jump to any of these fields. The "DEL" key serves for deleting a char-
acter. After you have filled a field completely, press the "ENTER" key.
The program is started after you have left the last field. &t this
moment, the screen is cleared and the message

Loading XXX.COM
appears as a protocol. The message merely indicates that, according to
your specifications, a program has been found and loaded. If, instead
of, a command file has been activated, the message reads correspond-
ingly:
Loading $DO.COM
Henceforth, the commands currently executed are indicated as follows:
Command: S$DIR * ,COM
In this example, the "$DIR *.COM" command is just executed.
If the menu program calls for additional input from you, but you are

currently not willing +to meet the program's wishes, just press the
"HOME" key, and the program returns to menu items selection mode.
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B.2.1. Input with the Menu Program

The table below gives a summary of the input facilities available with
the menu program:

Up-arrow - inverse "window" one line up
Down-arrow - inverse "window"™ one line down
ENTER - select menu item marked by "window"
HOME — leave current menu

When entering additional parameters, following keys can be used, too:

Left-arrow ~ Move cursor one character to the left. If the
cursor 1is positioned at the first place of a
field, it Jumps to the last character of the
previous field.

Right-arrow -~ Move cursor one character to the right. If the
cursor is positioned at the rightmost place of a
field, it Jjumps to the first place of the subse-
gquent field.

DEL - Erase the character just under the curser. If the
cursor is at the end of an input line, the charac-
ter left of the cursor is erased.

HOME - Abort input of additional parameters and return to
menu items selection mode.

ENTER - Leave the current input field and jump to the next
cne. If the cursor was in the last field, the
program is started.
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B.2.2, Programming the Menu Program

Arriving here, you, honourable user, may have a cup of tea and proceed
to the next section., You, dear programmer, would better stay with us for
a while. . .

The menu program is controlled by menu files. Menv files are nothing
else but ordinary text files with a ".MNU" file type. At the EOS celd
start, the file "EOS5.MNU" is loaded as the initial menu.

A menu file is structured as follows: The first column of each line con-
tains a control character specifying the kind of line. There is quite a
numbexr of control characters:

H -~ Header. The subsequent text is displayed centered in the upper
left field. Up to 25 characters are taken over.

M - Menu item. Up to 25 characters of the feollowing text are used
as a menu item. All subsequent specifications before the next
menu item refer to this menu item.

: - Auxiliary text, Per menu item, wup to 14 lines of explanaticns
can be specified. A maximum of 5§ characters per line will be
displayed. The auxiliary text will appear automatically on the
CRT screen, if for some 3 seconds, noe user input occurs.

5 - Submenu. If the menu item has been selected, a submenu is to be
initiated. The following text is interpreted as the name of
another menu file. If the file type misses, ".MNU" is appended
by default.

P -~ Start program, If the corresponding menu item has been select-
ed, the program denoted by the subsequent text shall be start-
ed. The search sequence follows the same scheme as described at
the command interpreter. The text may contain an entire command
line of up to 8¢ characters.

E - Enter program parameters. If the command line specified with
optien "P" is incomplete, it can be completed by the user. User
input is appended to the "P" lines in the "E" line sequence
pefore the program is started, The remainder of the "E" lines
is divided into two parts by a comma. The first part is dis-
played as a prompt, whereas the second part serves as a default
input. The second part may he omitted.
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C - Confirm. After the program run has terminated, a messade is
displayed in the status line, requesting the user to press the
spacebar at the keyboard. This option causes CRT output ta be
retained before the menu program displays its next menu mask.

; - Comment line.

any other characters at the beginning of a line cause the remaiander of
the 1line to be ignored. It is thus possible to intersperse blank lines
in the menu file to enhance its readability.

In order to keep the menu program as small as feasible, the number of
syntax checks on the menu file has heen kept small. 8¢ you must not
wonder about menu program crashes due to a badly structured menu filel

B.2.2.1. Menu File Example

Here is an example of a menu file which generates a test menu with three
items., The first item causes a submenu to be started, the second one

starts a program. The third one also starts a program, but requires
additional parameters.

; Menu File of a test menu

HTest Menu

; first menu item: start of a submenu
ML.oad Submenu

; Help text:

1By selecting this item, you will start
ta great submenu called "NEWMENU.MNU"

; Specify submenu:

SNEWMENU

; second menu item: start of a program
MEdit TESTFILE

tHere, you can edit the "TESTFILE" file.
; Specify start:

PEDIT TESTFILE

; third menu item: start of a prodgram with parameters
MEdit a file

:Here, you can edit a file of your choice
; Specify start:

PEDET

;: Enter filename, default is "TESTFILE"
EPlease enter filename,TESTFILE

; Enter some obscure options:

EPlease enter options as required;
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C. Utility Programs

In order to make full use of E0S, you need something more than the bare
operating system itself: You need a number of small auxiliary routines
for those little every-day jobs, as there are erasure and renaming of
files, initializing diskettes, and the like. A}l these routines are
called "utility programs" or for short, "utilities"™,

All EOS utilities have one feature in common: their names all begin with
a dollar sign "$". But this 1s where the similarity ends: the utilities
can be classified into two groups. The members of the first group are
simply called by typing their name. Then, they display a nice screen
mask with a menu to select the desired function from. On the contrary,
the others are started by typing a complete command line. Should the
command line miss or contain errors, a bhrief explanation is written on
the screen showing how the command line should look like. 1In the oncom-
ing chapters, we are going to do a closer lock on both these kinds of
utilities.

C.1l., Menu Programs

The first category of utilities are the so-called menu programs. You
call them by just typing their name. They then appear with an auxiliary
menu on the screen. The most essential feature of a menu program is that
you can do all your input with the arrow keys between the alphanumeric
keyboard and the numerical keypad. You see that in most cases, one line
of the menu is emphasized by inverted videc mode, We shall call this
line the "window". Using the arrow keys, you may move the window to any
degired line. Just try!

When a line is lit up which is of interest to you, press the "ENTER"
key. In most cases, you will select one item from a list of several by
typing "“ENTER". You may also activate a command this way. Commands
usually appear on the rightmost side of the menu and are written in
capital letters. Presumably, the command most often used is the "QUIT"
command, by means of which you leave the program.

Thexre is another way to leave a program: simply press CONTROL-C or the

other BREAK character you have defined by means of the => $CONFIG utili-
ty. In most cases, this will abort the program.
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C.2. Programs with a Command Line

The other kind of utilities looks different: You invoke them by typing a
complete command line. If you are using the SHELL menu program, those
are the programs which require additional parameters besides selecting
items from the menu, & typical command input could look. like this:

$8ET *.% $SYSTEM

C.2.1. Opticns

Many of the "command line" programs may further be controlled by addi-
tional options. Options are specific command words beginning either with
a plus "+" or a minus "-" character. However, it is not necessary to
specify options, as the name implies. If an optien should miss, a
default is selected automatically.

Options may appear anywhere within a command line {(except before the
command name, i.e. as the first word). You need not type the entire name
of the option, the first character is fully sufficient. For example, the

command :

SSET *.* +SYSTEM + BACKUP has the same effect as
$SET 45 *.* 1B

What do the plus and minus signs mean? Well, options can be activated,
or the can be disactivated. If you type a plus, the corresponding option
is validated, if you type a minus, it is invalidated. The varicus prog-
rams have different defaults for their options. By default, an option
can be "switched on", or it can be switched off. More details are to be
found in the following chapters.
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C.3. SCONFIG - Operating System Configuration

SCONFIG allows you to adjust the following parameters of your EOS cper-
ating system:

- the number of mini disk drives

- the number of standard disk drives

- the seek seguence of the command interpreter (see section B)
- the drive to be used for temperary files

- the second BREAK character (see section A}

- the tabulator stops of the system

- the system kernel version

- the current year to set the clock correctly

The program itself is neither a menu program, nor can it be called by a
complex command line. Rather, after typing the command

SCONFIG

there begins a guestion and answer sequence you can run through,

For proper operation, $CONFIG must have access to a system file named
"SYSVAR.SY¥S". This file is always searched for on the disk in the right
mini disk drive. $CONFIG waits until you have inserted the correct
diskette (nermally, the system loading diskette), or you terminate the
program by a BREAK character. This file is then changed by $CONFIG and,
if you reguest so, written back. The changes you made are valid from the

next system lcad process, 1i. e. the next time you switch on the compu-
ter.
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C,4. $COPY - The File copy program

As modest as it may appear, this program is certainly-the most essential
utility of your operating system. It can move your data here and there,
and generate backup or working copies of your files. Furthermore, it can
address the character I/0 devices, You can have SCOPY make your computer
act as cutput screen for another computer. When necessary, ycou can even
perform data communications to other computers!

All this is done by a program which even lacks a menu. On the contrary,
the only way to activate it is by means of a command line. This is not
done to tease you, moreover, $COPY has such a large number of options
that it were hardly possible to contrel all of them by a menu. The
options are sSo numercus that they occupy a considerable part of the
alphabet.

C.4.1. Start and Command Input

Let's see how to start $COPY. It is simplicity by itself - you just type
$COPY and immediately, the program responds:

EOS V3 File copy program (? = Help)

*

The asterisk is the prompt of SCOPY. Now you can enter your commands to
your heart's contents. To begin with the simplest facts: 1In the first
line $COPY displays, it tells you that there is some help at hand. So
just type a gquestion mark and press the ENTER key. Promptly, $COPY
responds with a list of the options available:

Command format:

¥ gource destination options or:

* destination = source options

pressing BNTER or a stop character end the program,

-ASCII do not stop transmitting at Ctrl-Z
+BACKUP backup mode

+CONF IRM confirm each file

+DEST n copy to user 'n'

+ERASE erase source after copy
-INTERRUPT turn off keyboard checks
-FPROT noe censcle protocol

+REMOVE remove dest file before copy
+S5QURCE n  copy from user 'n'

~TEMP exclude .$%% and .BAK files
+VERIFY verify file copy

+ZERQ zero the most sinificant bit
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A long list, indeed. Let's do a look at the first line:

Command format:

* gsource destination options or:

* destination = source options

pressing ENTER or a stop character end the program.

This is the approximate format of a command line. A command line must at
least contain two file designations: the first denotes the source, the

second one the destination. For example, if you wanted to copy the file
"SCOPY.COM" from A: to B:, vyour command line would look like:

* AISCOPY.COM B:S$SCOPY.COM
If, on the destintion drive, the file shall have the same name as on the
source drive, you need not fully define the second filename. Tt suffices
to specify the drive:

* A:SCOPY.COM B:

If you are already on drive A: (which means that drive A: is indicated
in the system status line on the screen), you may as well omit the first
drive specification:

* SCOPY.COM B:

That is the shortest way to go. But if you suppose that, when working on
drive B:, the command line above might as well look like this:

* A:$COPY.COM

then you are wrong, because yvou must anyway specify two file designa-
tions.

For those users who are used to the CP/M PIP utility, a second command
format is allowed: Enter the destination file name first, followed by an
equation character "=" and then by the source file name:

* B: = A:SCOPY.COM
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Let us go a step ahead now. You will certainly want to copy several
files at once., No problem at all: You are free to specify ambiguous
filenames both with source and destination. So if you want to copy all
", COM" files f£rom A: to B:, you would type:

¥ A:* .COM B:

As simple is copying an entire disk:

* A B:

As you may specify ambiguous filenames both with source and destination,
a curious side effect results: the files are renamed one by one. For
instance, if you should decide to attach a new file type ".OLD" to all
",COM"™ files on the destination (for whatever reason), the command line
locks like this:

¥ Az* ,COM B:¥*.0LD

0f course, vyou can as well copy single files in such a manner that they
get new names on the destination drive, for example:

* A:SCOPY.COM B:$COPY.OLD
Again, there is a restriction: When you specify an ambiguous name for
the source file, but an unambiguous name for the destination, S§COPY is
on strike. This would mean that all files are to receive the same name

on the destination drive, thus leaving the file transferred last in
noble solitude.

To recall +the conditions a command line must satisfy in order to bhe
accepted by -SCOPY:

- always specify two file designations
- Source and/or destination can be ambiguous
- To copy all files of a drive, the drive name suffices

- Bn ambiguous filename for the source together with an unambigous
name for the destination makes no sense and is not permitted.
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C.4.2, Direct Start

Whenever all copying you intend could be done by typing only one command
line, you may append thig line immediately to the program name. E.g., to
copy all ",COM" files from A: to B:i, you only need type:

SCOPY A:*.COM B:

SCOPY then replies:

EQS5 V3 File copy program

Al

PROGML

.COM ...

The ellipsis (...} stands for the copying protocel we will discuss soon.

C.4.3. The Copying Process and Error Handling

Let us stay with the example of copying all ".COM" files from A: to B:.
SCOPY then would produce a copying protocol which might look like this:

$COPY A:*,COM B:

.E0S V3 File copy program

A:
At
At
A:

As you

4 Files
PROGML
PROGM2
PROGM3
PROGM4

can see,
the file

its size
the name

Especially the
ing, as you immediately see the names of the destination files,

found.

. COM 16 KB copied to B:PROGML .COM
.COM 8 KB copied to B:PROGMZ2 .COM
-COM 19 KB copied to B:PROGM3 ,COM
.COM 2 KB copied to B:PROGM4 .COM

SCOPY indicates with each file transferred:
currently processed
of the destination £ile

latter feature is advantageous when copying with renam-
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Here is an eaxmple of copying with renaming to illustrate
mentioned on the previous page:

$COPY A:* .COM B:§%*.0LD
EOS V3 File copy program

4 Files found.

A:PROGM1l ,COM 1% KB copied to B:$ROGM1 ,OLD
A:PROGM2 .COM 8 KB copied to B:i$ROGM2 .OLD
A:PROGM3 .COM 19 KB copied to B:S$SROGM3 ,OLD
A:PROGM4 .COM 2 KB copied to B:$ROGM4 .OLD

If it could not find a file as specified, $COPY responds

No files found.

effect

The following paragraph is devoted to definitely less pleasing matters,
namely to errors. There are numerous ways to make errors. When an error

is encountered during copving, this is flagged as follows:

SCOPY A:*.COM B:$*.0LD

4 Files found.

A:PROGML . COM 14 KB copied to B:PROGM1 .CLD
A:PROGM2 .COM 8 KB copied to B:PROGM2 . CLD
A:PROGM3 .COM 19 XB Read/write error,

Although the error is indicated after the source file name, this must

not mnecessarily mean that the error occurred when reading the
file, The destination file can as well be affected. In most
copying is aborted when an error has been detected.
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C.4.4. Lack of Space Procedure

More often than one would like a disk suddenly becomes full during
copying. Just imagine you want to save the contents of a 5 Megabyte
harddisk to diskettes of 390 Kilobytes each, and there you are. In such
cases, $SCOPY tries to de its Job with utmost care. Before transferring a
file $COPY checks the destination disk if there is enough room to store
the file. 1If space is exhausted, SCOPY inspects the destination for a
file of the same name already being existing, and if it finds one, it
further checks whether sufficient space could be obtained by erasing
this file. If all that is true, you are asked if you admit to do so:

A:PROGM3 .COM 19 KB Disk full. Erase destination? (¥/N)
If you type "Y" at this moment, the copy protocol reads:

B:PROGM3 .COM erased.
A:PROGM3 .COM 19 KB copied to B:PROGM3 .COM

If there is really no chance to gain more space on disk, 3SCOPY askst
A:PROGM3 .COM 19 KB Disk full. Change disk? {Y/N}

You may now insert a new diskette and continue. If you respond with "N7
to both gquestions, copying is aborted. SCOPY also aborts if a question
to change data media is superfluous, because the full destination is the
harddisk or the RAM disk. In these cases, you obtain a brief error
message: ’

A:PROGM3 .COM 19 KB Disk full.

C.4.5 Options

It is becoming interesting now, as we are going to discuss the options
of §COPY. For clarity, we have grouped the explanations into several
paragraphs. You already saw how to enter options, but some recapitula-
tion weren't the worst thing to do: Options always begin with a "+" or
"-" gign. They can be placed freely anywhere in the command 1line, It
suffices fully to specify the first letter of an option. If an option
makes no sense, it is simply ignored,
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C.4.5.1. Copy with Confirm
When vou are not fully sure which files to copy, enter the option
"+CONFIRM". Then, $COPY asks everytime before transferring a file:
SCOPY A:¥* _COM Bs +C
EOS V3 File copy program

4 Files found.

B:PROGM1l .COM 18 KB Copy? (Y¥/N) Y
A:PROGM1L .COM 13 XB copied to B:PROGML ,COM
A:PROGM2 .COM 8 KB Copy? (¥/N) ¥
A:PROGMZ2 .COM 8 KB copied to B:PROGM2 ,COM
A:PROGM3 .COM 19 KB Copy? (Y/N) Y
A:PROGM2 .COM 19 KB copied to B:PROGM3 .COM
A:PROGM4 .COM 2 KB Copy? (Y/H) Y
A:PROGM4 .COM 2 KB coplied to B:PROGM4 ,COM

C.4.5.2. Copy with Pre-Erasure

Normally, &$COPY works with utmost care. First of all, it creates a
temporary file on the destination drive., Only after this has successful-
ly been filled, an old destination file is erased. As a consequence,
disk space may become narrow because two versions of a file may tempora-
rily exist, To prevent this, you may activate the option “+REMOVE". In
this case, any existing old destination file is erased before copying:

SCOPY A:*.COM B: +R
EQS V3 File copy program

4 Files found.

B:PROGM1 .COM 16 KB erased.
A:PROGM1 .COM 10 KB copied to B:PROGM1L .COM
B:PROGMZ .COM 8 KB erased.
A:PROGMZ .COM 8 KB copied to B:PROGMZ .CCM
B:PROGM3 .COM 19 XB erased.
A:PROGM3 .COM 19 ¥B copied to B:i:PROGM3 .COM
B:PROGM4 .COM 2 KB erased.
A:PROGM4 .COM 2 KB copied to B:PROGM4 . COM
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C.4.5.3. Skip over Temporary Files

Normally, each file found would be copied,

and temporary files,

SCOPY A:*,COM B:

E0OS V3 File cépy program

4 Files
A:PROGML
A:FILE2
A:FILE3
A:PROGM4

found.
. COM
<558
+BAK
.COM

too.

-T

19
g
12
2

KB
KB
KB
KB

Usually,
types ".$5$" and ".BAK". The coption "-TEMP"

copied to B:PROGM1
temporary file, not
temporary file, not

copied to

these

B:PROGM4

C.4.5.4. Erase Source Files after Copying

.COM

.COM

Utility Programs
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thus including old versions
files are marked by the file
allows for skipping them:

copied.
copied.

I1f vou want to clean up your disk by erasing files after they have been
copied, you would activate ‘the option "+ERASE":

SCOPY A:*.COM B: +E

EOS V3 File copy program

4 Files
A:PROGM1
A:PROGM1
A:PROGM2
A:PROGM2
A:tPROGM3
A :PROGM3
At PROGM4
A:PROGM4

found.

.COM
.COM
.COM
.COM
.COM
.COM
.COM
.COM

1@
1@
]
8
19
19
2
2

KB
KB
KB
KB
KB
KB
KB
KB

copied to
erased.
copied to
erased,
copied to
erased,
copied to
erased.

C.4.5.5., Copy with Proofreading

BE:PROGM1
B:PROGM2
B:PROGM3

B:PROGM4

. COM
.COM
. COM

.COM

For those cases where maximum data security is a must,

option “"+VERIFY".

is written.
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C.4.5.6, Erasing the Most Significant Bit

Some word processors generate files in which bit 7 of a number of
characters is set., Under certain circumstances, these files cannot be
processed by other programs. But if you specify the option “+ZERO" when
copying such a file, the most significant bit of each character 1is
automatically masked off.

C,4,5.7. Switch Off Protocol

This option has heen implemented for those calm pecple whe deem $COPY
too verbose. When you activate this option by "-PROT", there will be no
copy protocol any longer. 1In case of errors, however, the file affected
will be indicated as explained previously.

C.4.5.8, Back-up of Files

This 1is a very interesting option., It provides for selectively copying
only those files which have been altered since the most trecent copy
process, For this purpose, $COPY evaluates the BACKUP attribute of a
file {see also => S$SET). If $SCOPY finds a file without this attribute,
this will be copied and afterwards, it gets a BACKUP attribute attached.
If a file is changed later on, EOS automatically resets the BACKUP
attribute, so the file will be regarded at the next copy run. 1If you
specify the option "+BACKUP", &COPY switches to back-up or data secur-
ation mode:

$COPY A:*.COM B: +B
ECS V3 File copy program

4 Files found.
A:PROGM1 .COM 1¢9 KB copied to B:PROGML COM s,

A:PROGMZ .COM 8 KB already saved, not copied.
A;PROGM3 ,COM 19 KB already saved, not copied.
A:PROGM4 .COM 2 KB copied to B:PROGM4 .COM

after copying is finished, all four files have their BACKUP attribute
set.
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C.4.5.9. Copy between User Areas

If you want to make use of user areas, you must be able to transfer
files between different user areas. For this purpose, there are two
options available: "“+SOURCE" and "+DEST". Both of them are followed by a
number designating the desired user area, which must be separated from
the option by a space character. "+S0URCE" specifies the user area where
files ‘are to be read from, whereas "+DEST" designates the user area
where the files are to be written to. 1If you want, for example, to
transfer all of your ".COM" files from user area % to user area 12, you
would specify the command as (note the space between the option name and
the user area number!l):

SCOPY A:¥*,COM A: +S50URCE 9 +DEST 12

C.4.6. Copy via Devices

Begide the usual files and drives, you may as well use SCOPY for data
transfer +to and from logical I/C devices. The devices have specific
names and are assigned to a pseudo "drive" X: as implemented with $COPY.
Following devices are available:

X:CONIN - the keyboard

X:CONOUT ~ the CRT screen

"X:LSTOUT - the printer

X:ADXIN - the input channe! of the auxiliary device
X:AUXOUT - the output channel of the auxiliary device
X+ECF - sends a Ctrl-%2 as end-of-fille character

Instead of filenames, any of these devices may be specified as well.
There is a restriction insofar as the second filename must be unambigu-
ous, Hence, you may copy

~ from an input device to a disk file
= from a disk file to an output device
- or from an input device to an output device.

All data transfer is terminated by Ctrl-% as end-of-file character. When
it is necessary, however, output may be continued even after Ctrl-Z. The
option "-ASCII" serves for this purpose; when activated, data transfer
will not terminate after a Ctrl-Z is encountered. You will appreciate
this feature when transferring program files.
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B few examples: To obtain a listing of the file "TEXT.DAT" directly on
the printer, you would type:

$COPY TEXT.DAT X:LSTOUT

Should you make up your mind to manually create a file, here 1is the way
to go:

SCOPY X:CONIN TYPEIN

Now all input from the keyboard is directly stored in the file "TYPEIN"
unless you type Ctrl-Z.

C.4.6.1. Data Communications

This paragraph is a very essential one, By means of §COPY, you can
transfer data from one computer to another via a long data line. Connect
both computers using modems and their R5-232 interfaces. Use => SDEVICE
to assign the serial interface to the AUXIN: and AUXOUT: devices. Then
you are ready to enter the command

SCOPY filename X:AUXOQUT

to transmit a file, and the machine at the other end of the line will
receive by

SCOPY X:AUXIN filename

For the knowledgqgeable: An XON/XOFF protocol is used with the AUXIN de-
vice. When the internal buffer becomes full (usually after 32 KBytes, if
there are no function modules loaded), SCOPY sends the control character
Ctri-8 (XOFF) via the AUXOUT channel. After the buffer contents have
been written to disk and $COPY is ready to receive new data, it sends a
Ctrl-Q (XON) character. If the serial interface at the transmitter side
is also configured +to the XON/XOFF =-protocol, transmission is thus
automatically suspended and resumed again.
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C.4.6.2. Sending the End-of-file character

If communications should get interrupted, the receiver will wait end-
lessly for an end-of-file mark to correctly terminate transfer. You may
supply this character explicitly by typing the command

$COPY X:EOF X:AUXCUT

0f course, you can as well create an empty file by means of the command
$COPY X:EOF NULLFILE

if you insist to do seo.

C.4.6.3,. Direct Screen Qutput

You can use your computer, for example, as a graphics output terminal
for another computer. Map the RS - 232 interface to the AUXIN: device
(please refer to => SDEVICE) and enter:

SCOPY X:AUXIN X:CONOUT -PROT -ASCII

By "-PROT" the copy protocol is switched off, and the option "-ASCII"
prevents the computer to terminate $COPY after Ctrl-Z is encountered.

C.4.7. Abort Copying

Enentually, you will mistype commands and would therefore like to abort
the copy program. You can do this anytime by typing a BREAK character.
Copying is then immediately aborted,  and the protocol reads, for examp-
le:

A:PROGM1 .COM 12 KB *** interrupted %**
The devices AUXOUT and AUXIN can also be interrupted by entering a
BREAK character. This becomes essential when communications should break

down. When you type a BREAK character, Ctrl-Z is sent automatically,
resp. deposited in the receiver's file.
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This leads us to the last option of $COPY: interrogating the keyboard
costs time, inevitably. If you are sure that communications run uncbjec-
tionably, suppressing the interrupt facility by using the option "-
INTERRUPT" might result in a higher transfer speed . This option is
available for copying files, too. It is then no longer possible to abort
copying from the keyboard.

C.4.8., Error Messages

+50URCE: User number out of range (G-15)

+DEST: User number out of range (B-15)
You specfied an erroneous user number with these options or simply
forgot it.

No target name given.

You specified only one file designation.

Verify error.
During proofreading the file, a difference has been detected. Occurs
only along with an active "+VERIFY" option.

Directory £ull.
A new file could not be created because directory space is exhausted.
Erase some files or use => S$INITDIR to remove the time stamps, if you
have defined them.

*** ipnterrupted ***

The copying process has been aborted due to a BREAK character you typed.

Name conatins '2'.

An unambigucus filenmame is required here.

Illegal device name,

You used an invalid device name along with the drive designation "X:™.
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Source device must be an input device.

You specified an output device as source.

Destination device must be an cutput device.

You specified an input device as destination.

Multiple sources and single target not allowed.
You specified an ambiguous filename as source file, but an unambiquous
one as destination file,

files identical, not copied,
It can happen that a file shall be copied into itself. $COPY simply
ignores this file.

Read/write error.

A physical read/write error was encountered.

Device 1is write protected.
The destination drive is write protected. Remove the write protect label
from the diskette and try again.

File is write protected,

The R/0 attribute of the destination file has beéen set by the => SET
utility. Use the same program to remove the attribute.

Invalid device.

You specified a non-existent drive.
File already exists.

Thig should bhe a very rare error, is it caused by an internal confusion
of SCOPY. Erase the destination file manually and try again.
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C.5. $COPYDSX - Copying Entire Diskettes

This utility provides a means for fast duplicating entire diskettes. The
disks are copied physically, track by track. As this program is menu
driven, you simply type

SCOPYDSK

to start it. The screen mask is divided into three columns, the leftmost
of them showing a list of available drives. TFrom this list you select
the drive where the scurce disk is in. The middle column shows the same
list, and you select the drive for the (empty) destination disk. Final-
ly, the rightmost column containg the commands available with $COPYDSK,

Principally, it 1is only possible to copy to a disk of exactly the same
format as the source disk. From the first, copying a mini disk to a
standard disk and vice versa, is precluded. When the program, after it
has started, detects that the destination disk format is not in accord
with the source disk, copying is aborted, too.

After the program has started, some kind of scale appears on the screen.
The scale is composed of dots, where each dot represents a track to be
copied. Pwo such scales are produced, one for the source disk, the other
for one the destination. According to the progress of transfer, the dots
are replaced by letters:

s - Syséem track. These tracks might contain parts of the operation
system and are not copied.

R - Read. After each track has been read from the source, an "R"
appears in the upper scale.

W - Write. In the lower scale, a "W" appears after a track has been
written to the destination disk.

It is possible to do a single drive copy; Jjust specify the same drive as
source and destination. You will then be asked to change the diskettes
before the programm proceeds. Note, however, that the format of both
disks are not checked. The destination disk MUST have the same format as
the source disk. If you do not take extremely care of this fact,
unpredictable results will occur!l
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C,6, SDATE - Setting the Current Date

This tiny routine sets the date. You will very seldom need it because
your computer has a battery-backed clock which generally must be set
only once. To start $DATE, you have to type:

SDATE mm/dd/yy hh:mm:ss

where ™"mm/dd/yy" represents the date, and "hh:mm:ss" the time. Both
items must be entered in the format as specified above. Hence, the date
is written as "month, day, vyear", separated by slashes, and the time
assumes the form "hour, minute, second", separated by colons. If one of
the parameters should miss or be erroneous, new input is interactively
requested, To set the calendar/clock, you may as well enter:

SDATE

After date and time have been entered correctly, the computer walts
until you hit any arbitrary key before it sets the clock, too. Thus you
can set the clock as precise as one second.

Example: Set the c¢lock to August 15th, 1983, a quarter past twelve:

$DATE #8/15/83 12:15:60

O0r the same, this time interactively with a mistype (output from EOS
boldface) :

SDATE

Enter the date as mm/dd/yy : 98/15/83
Enter the time as hh:mm:ss : 12,15.00
Enter the time as hhi:mm:ss : 12:15:00

Press the space bar to set the time: <space bar>
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C.7. SDEVICE - Definitions of External Devices

This program lets you configure your CRT screen, keyboard and printer
environment. It offers various facilities for the different interfaces
and assigns physical devices to the five logical devices which are
defined within EOS.

Your MZ-3589 has a number of physical devices built in, which are listed
by SDEVICE in the left column of its initial menu. The devices are:

SCREEN ~ the CRT screen

KEYBD - the keyboard

RS232 - the serial interface

CENTRO — the parallel Centronics interface

CE332p — the parallel interface for the CE-332P printer

GRAPH - the graphics interpreter

DUMMY - a dummy device which will accept any kind of (other-

wise) undesired output. On input, DUMMY returns Ctrl-7%.

The second column indicates the I/0 modes of the devices:

input ~ Input device
output - Output device
i/o - Input/Output device

The contents of the third column can be changed by you. Its first three
lines can be selected by means of the cursor keys. When you select one
of them and press ENTER, vyou will see that the text changes each time,
offering you another option for that device. Following options are at
your disposal.

SCREEN: You may choose between the standard ASCII character set or
the German character set, including umlauts,. This feature is,
however only available together with a special character
gernerator ROM which is available from SBARP.

KEYBD: Select between upper case and lower case mode., - Normally, you
would write lower case letters and press the SHIFT key to
obtain upper case letters. You may invert this by means of
this option, e.g. for entering programs,

RS232: Here you may Select from various transfer speeds and proto-
cols, The protocols CTS and XON/XOFF are available,
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The fourth column lets you assign physical to logical devices. Within
EOS, there are five physical devices defined:

CONIN: — Keyboard

CONOUT: - CRT screen

LSTOUT: - Printer

AUXIN: - Auxiliary device, input
ADXOUT: - Auxiiiary device, output

Currently, the auxiliary device should be of minor interest for you. To
assign a physical device to, let's say, the printer, you move the inver-
se video window to the corresponding field using the arrow keys, then
you press ENTER until the desired assignment appeats.

Finally, you can transfer the device assignment selected into the oper-
ating system. For this purpose, the rightmost column offers three
options:

SET transfers the assignment into the operating system, where it
remains valid until the next cold start.

SAVE permanently stores the assignment in the operating system.
For this purpose, the system lcad diskette must be inserted
into the right mini disk drive. S$DEVICE then modifies the
file "SYSVAR.SYS" on this disk, seo¢ that the newly configured
system is available immediately on the next cold start.

QuIT terminates the program without changing the current settings,
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C.8. $DIR - Drive Directory

Over and over again, you will want to see whatever files are rotating on
your diskettes, resp. on vyour harddisk. The program SDIR has heen
created +to come in here. It informs you which files are found on which
disk, tells you how large they are, and what attributes they have been
assigned, If you desire, you are further told when a file has been
created and when it has been accessed most recently.

There are several ways to start the program. With the command interpre-
ter, you would type:

DIR or
DIRSYS or
DIRS

The first format is the normal forwmat of the command, the other ones are
extensions. If you are using the menu conirol program, Jjust select the
item "Directory" (or something similar).

What then, are the results after you entered "DIR" or something similar?
Well, vyou obtain a directory of your disk, ordered alphabetically, and
with the file sizes appended. The screen image could look like this:

Device A:TEST DSK #8/16/83 15:38 Access/Update stamping
Name Type Blcks KB
TESTL .DAT 1a 2
TEST2 .DAT 294 26

2 file(s), 28 KBytes used, 334 KBytes remaining. System files exist.

The headline indicates the the data media name, the current date and
time, and the kind of time stamps. How you can have EO0S to enter time
stamps into the directory, is explained at the SINITDIR utility. At the
left, you see a four-column table. The leftmast two cloumns display
filenames and file types, respectively. The third column tells something
about the file sizet: the number denotes how many blocks of 128 bhytes
each belong to that file. If you multiply this number by 128, you obtain
the file sizs in units of Kbytes, The final column specifies the number
of Kbytes the file actually occupies.
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You might ask why there is a need for the number of blocks, when you
already have the filesize in Kbytes? Well, this is not too simple. 1In
the worst case, a file can waste up to 16 Kbytes of valuable disk space,
though it actually consists of but one block. Thus, beth numbers are
indicated to enable you to recoynize such files.

The bottom line tells you how many files have been found, how much room
they occupy and, after all, how much space there remains on that disk.
You are further informed that more files would properly have had te be
indicated, but these files are "hidden" by a "SYSTEM" attribute attach-
ed. You can make those files "visible" by activating an option.

If you are not interested in the entire directory, you are free to limit
the number of files which will be displayed: When you specify an ambiqu-
ous filename, only those files are indicated which match the name speci-
fied. For example:

DIR *,COM

displays all files of the "COM" type.

DIR *.,*
displays all files, having the same effect as

DIR

C¢.8,1, $DIR Options

The directory display format as explained above has a certain feature
which can sometimes be disadvantagecus: the files are listed page by
page, and the screen is erased before a new page appears. Besides, you
may occcasionally want to see the time stamps. For these and some other
requirements, S$DIR has a number of options. You will already know what
options are,
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C.8.,1,1, SYSTEM - Display System Files

1f you want to see files which have been "hidden" by means of => §SET
(i. e., which have their "“SYSTEM" Attribute set), specify the "+S¥YSTEM"
option. Then the screen output could look like this:

DIR +5YSTEM

Device AITEST DSK 48/16/83 15:34d Access/Update stamping
Name Type Blcks KB
SYSFILELl,CCM 14 2
SYSFILEZ2.COM 209 26

2 file(s), 6 KBytes used, 334 KBytes remaining. Non-System files exist,.
As you see, the directory display looks quite different as compared to
the previcus example. Instead of "System files exist"™, the message now
reads "Non-System files exist"., The files indicated now would normally
be invisible.
I1f you are using the SHELL command interpreter, the command

DIRS or DIRSYS

has the same effect as

DIR +SYSTEM

C.8.1.2. ALL - Display All Files

We saw how either normal or system files can be indicated, 1If you want
to see both kinds of files at the same time, please activate the option
"+ALL". Then, you would obtain a screen image as follows: .

DIR +ALL

Device A:TEST .DSK #8/16/83 15:36 Access/Update stamping
Name Type Blcks KB

SYSFILELl.COM 23 4

SYSFILE2.COM 8 2

TESTI .DAT 14 2

TEST2 .DAT 204 26

4 file(s}), 34 KBytes used, 334 KBytes remaining.
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C.8.1.3. PAGE - Page Mode Display

This option 18 some kind of a "negative option", what means that normal-
ly, page mode digplay is selected by default. Paging, however, can be
very disturbing if, for example, you want to see two directories at the
same time. For this purpose, a short version has been introduced, too.
You select it by specifving the option "-PAGE", which 1leads to the
fellowing display format:

DIR -PAGE

TEST1 « DAT 2K TE3JT2 .DAT 26K
2 file(s), 28 KBytes used, 344 KBytes remaining. System files exist.

Additionally, the true space occcupied by the files is indicated.

C.8.1.4. TIME - Display Time Stamps

Until now, Wwe have heen discussing informations on the size of files. As
you will certainly know, E0S is capable to protocol the instants of file
accesses and file alterations (see also =>» SINITDIR). To get access to
these informations, there is a "+TIME"™ option. Let's do a look at an
example:

DIR +ALI, +TIME

Device A:TEST . DSK #8/16/83 15:30 Access/Update stamping
Name Type Blcks KB Last access Last Update Attributes
SYSFILEL.COM 23 4 @7/31/83 24:28 @7/31/83 14:22 sys
SYSFILE2,COM 8 2 @8/01/83 1¢:23 5ys

TEST1 .DAT 1d 2 P6/14/83 15:55 d6/14/83 15:55

TEST2 .DAT 20Q 26 g8/61/83 19:41

4 file(s), 34 KBytes used, 334 KBytes remaining.

There are three additional columns now. Two of them are time stamps. For
example, the most recent alteration of the file "SYSFILEL.COM" was July
31st, 1983, at 14:22, and the last time it has been read was the same
day, at 280:30. The final column lists the attributes of each file. You
can immediately see that the Eirst two files are "SYSTEM" files, which
would normally be excluded from a directory display.

Instead of the "Last access™ column, a "Created"” column can as well

appear, according to the directory definition (refer to => SINITDIR}). In
this case, vou are informed on the instant of the file creation.
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C.8.1.5. USERS - Display all User Areas
Let us do another step zhead. BSo0 far, we have been inspecting the cur-
rent user area. To get access to other user areas too, try the "+USERS"

option. Then you would obtain the following image:

DIR +ALL +USERS

Davice A:TEST . DSK #8/1l6/83 15:30@ Access/Update stamping
Usr Name Type Blcks KB Last access Last Update Attributes
¢ SYSFILEl.COM 23 4 @7/31/83 20:20 ©7/31/83 14:22 sys
# SYSFILE2.CCHM 8 2 @8/@1/83 1@:23 sys
11 USERNO11, %) a #6/14/83 23:59
9 TESTL .DAT 10 2 06/14/83 15:55 B6/14/83 15:55
@ TEST2 .DAT 200 26 ¥8/81/83 19:41

5 file{s) 34 KBytes used, 334 KBytes remaining.

Suddenly, there appears one more file in the directory display. This
file, USERNO1l, is assigned to user area 11, and it is enpty.

C.B.l.6. LIST - Direct Output to the Printer

If you want a neat listing on paper {(a "hardcopy"), specify "+LIST" as
the only option. You will then obtain a printed listing in a manner as
if you had activated the options "+ALL" and "+USERS", with a form feed
and a page header every b4 lines. On the screen, an instruction reads:
Press any key to abort listing...
If yvou follow the advice, the message
Listing aborted.

appears Dboth on the CRT screen and the printer simultaneously, and the
printer guits.
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C.9. SPISKINF - Display Disk Formats

Because E0S knows a grand total of 12 different disk fermats, it turned
ocut necessary to add a small program which would indicate the proper
format of the current disks. Furthermore, this program gives information
on the disk capacity and the space remaining. It is simply started by
typing:

SDISKINF
The answer might read as follows:

A: Hard disk D51¢, 5048 KB capacity, 2009 KB free

B: Hard disk D51#, 5848 KB capacity, 5016 KB free

C: EOS Format, 390 KB capacity, 2B6 KB free

D: not ready

P: RAM disk, 48 KB capacity, 19 KB free
You can see that all drives defined are displayed, no matter whether
disks are inserted or not. In the above example, there is no disk in
drive D:, If there is a disk E08 cannot read, this is indicated as fol-
lows:

D: not readable

If you are not interested in the complete list, you may as well specify
the drive you want to be examined with the command line:

SDISKINF C3

C: EOS Format, 399 KB capacity, 286 KB free
In this case, undefined drives are treated like non-ready drives. So, if
you should try to ask for the parameters of a non-existent drive 0:, the
following will happen:

$DISKINF O:

0: not ready

EOS User's manual Daeumling & Zimmermann Page 71



section C: Utility Programs

AAAEXA LA A AR LR **

* $D0 *
RRkEhhkEhkhhkkkhhkhk

C.18. $D0 - Programmed Command Executicn

This program has been created to assist with job preparation and con-
trol, not as much so for the unprepared newcomer. MNevertheless; it is
very useful for everyone feeling angry at the necessity tc type in the
same command sequences over and over again.

$D0 provides you with a facility to deposit command sequences in a file,
which otherwise would have to be typed in repeatedly, and have EQOS
execute them directly from the file. This in achieved by redirecting the
keyboard input to a temporary file, from which the input is then read
instead cf the keyboard. After the file is termiated, it is erased, and
the keyboard is revived again.

$D0 has been written to put some comfort to this matter. It accepts any
desired file, provided that it is of the ".SUB" type. $DO then processes
the file, replacing some parts of the text, inserting control characters
and doing some other things. Finally the file thus prepared is copied to
a temporary file, and the keybecard is "switched over".

Calls of $D0 may be nested. You can start $D0 from within a $DO file.
The nesting level is limited only by the memory available.

It shall be mentioned that the initial job of $DO cannot be aborted by

pressing a BREAK character, whereas the execution of the commands stored
may be stopped as usual.

Cc.16.1. Start

To have SDO process a file, you type
filename parameterl parameter2 ...
D0 is then started automatically, if the file "filename™ is of the

".5UB" type. SDO searches for a file "filename.S50B" and prepares it.

As you See, you may specify parameters after the filename. Usually,
those are any texts, separated by spaces or commas. If you want to pass
a text containing spaces or commas, simply enclose it in apostrophes:

$D0 name wordl word2 'This is word 3" word4d
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$P0 now inserts these words at certain places in the file. The underly-
ing mechanism is guite simple: All words passed with the command line
after the cowmmand designation are numbered from B upward. The filename
thus becomes word @, the word "wordl" word Ne.l, and so forth. At the
places of the text where one of the parameters is to be inserted, you
would specify a dollar sign "$", followed by the number of the word
which you want to be placed there. An example: You have a file
"TEST.SUB" of following contents:

This is the lst word: $1
This is the 2nd word: $2, and the 3rd one: §3

We now assume that you invoke $DO by the command:
$DO TEST WORDL WORD2 'THIS IS WORD 3'
Then, $D0 would create a temporary file which looks like:

This is the lst word: WORD1
This is the 2nd word: WORD2, and the 3rd one: THIS IS WORD 3

Up to 9 words can be passed from the command line to the text by speci-
fying the parameters "S$1" to "$9", Additionally, the name of the fiie
just processed can also be inserted by means of specifying "S@",

If you need the dollar sign by itself within the text, there are no
obstacles. You should specify it twice if a aumber follows immediately.
Besides, it is good practice to duplicate dollar signs within the text,
so that they can easily be discerned from paramneckters.

Let's have a look at some examples:

; this works well:

$$SET FILE +5YS

; this works as well:

$5ET FILE +SYS

; but here you must specify two deollar signs:

5512345678

; in the subsegeuent line, "$1" will be subsituted by a parameter:
$12345678

EOS User's manual Daeumling & Zimmermann Page 73



Section C: Utility Programs

*kkhkkkkkkhkhkhkkdik

* SDO *
khhkkhhkkkhkkRRik R

C.19.2. Entering Contrcl Characters

To insert control characters into the text, Jjust make use of the same
notation BOS uses for displaying control characters: Enter an up-arrow
nem_ followed by the letter of the control character. A& CONTROL-C 1is
represented in the text by the character sequence "“C". The control
characters available are ""A" toc "™ ":

>

g ~ NUL P - DLE = Printer on/off
“a - S0H “Q - DC1

! - 5TX "R - DC2Z

~c - ETX = Program abort - - DC3

D - EOT T - DC4d

“E - ENO o - NAKX

“F - ACK v ~ SY¥N

G - BEL = Beep ("Bell™) W - ETB

“H - BS = Backspace “X - ChAN

"1 - HT = Tabulator 4 - EM

“K - VT [ - ESC = Escape
L « FF = Form feed N - P8

"M - CR = Carriage return "1 - G5

‘N - so "~ - us

0 - 51

The control characters as helow are precluded:

*“J - Line Feed
"% — End of File
“” « RS

is simply ignored
reserved for the end-of-£file sentinel
reserved to generate "7V

o

n

The latter feature enables you to enter the up-arrow """ in the text by
typing it twice, just as the dollar sign.

C.18.3, Further Control Characters

$D0 knows further characters with a special meaning, however, these must
be placed at the beginning of a line., There are four of them:

1) The colon,.

All 1lines beginning with a colon contain "conditional commands".
The command interpreter will not process them if the previous
program terminated with an error condition. This kind of error can
be either a return code set by the program, an FROS system error, or
an abort due to a BREAK character pressed.
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2) The less-than character "<V,

This character explicitly declares a line as program input line.
Normally, &DO passes the file contents to the command interpreter
only. All preograms which require input from the keyboard must
further be served manuwally. In these cases, lines beginning with a
less-than character will be passed to the program.

Some special regulations are valid now: If a program calls for more
input than program input lines are present in the file, $D0 switch-
es back to the keyhoard until the program has tgrminated. on the
contrary, if there are more input lines than the program reguests,
the command interpreter displays a warning that superflucus input
has been ignored. It then resumes processing at the next system
command .

3) The question mark.

If a line begins with a gquestion mark, an dinput line is expected
interactively from the keyboard. This facility is available with
both the system mode and the program input mode.

4) The Semicolon.
This character is used to mark a comment; however, this feature is

available with system mode only. Such a line is not permitted as
program input.

C.10.4, Execution Protocol

In order to let you know when $DO is active, two kinds of indications
appear. First, the text "Execute" is displayed in the fifth field of the
status line. Further, the ready prompt of the SHELL program (but not so
with the menu program USRSHELL) is modified. For each activce SD0O run,
an additional greater-than character ">" is displayed, Hence, with a
normal 5D0 run, the prompt locks like:

>>

If another SDO run is executed from within a $DO run, the prompt has the
following format:

>>

and so on.
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C.14.5. Entering multiple commands

As mentioned in chapter B, vyou may enter multiple commands in a single
line. This feature, however, 1is not interpreted by the SHELL command
interpreter itself., Merely, the SHELL passes the whole command line to
SD0, which itself creates a temporary file containg all commands. The
separator used to separate cone command from the next is the exclamation

mark "!". When $D0O is started, it check whether the command line con-
tains one or more "I!" characters, If this is the case, every occurence
of +the "!" character is substituted with a carriage return/line feed

character sequence. This leads to a number of records, each of them ter-
minated with the carriage return/line feed sequence, which then are exe-
cuted Jjust like any ordinary file. The use of this feature inside a
command file is wmore a question of good taste than of necessity. But one
thing shall bve mentioned at this place: 3as you are permitted to enter
multiple commands in a single line, you are permitted to enter program
input like inside a command file. Just bear in mind that such a command
must start with a less-sign "<{".

C.l0.6. EBxamples

Let us assume we have a program called TESTPROG which interactively
expects some input lines. An empty line will terminate the program,
After TESTPROG is completed, we want to enter a command of our choice.
Then, TESTPRCG shall run once more, 1if the command we entered could
successfully be executed. The corresponding $DO file would be set up as
follows (the lines are numbered for reference onlty):

1: ; Example for lines with special characters:
2: TESTPROG

3: <input number 1

4: <

5: ? Please enter a command

6: :TESTPROG

7: <input

The lines and their meanings are:

1: This is a comment, which will be displayed as specified

2: TESTPROG program start

3: Input line for TESTPROG, any text

4: An empty line to terminate TESTPROG.

5: Here, a line of input in requested from the console. Tha text
after the question mark is not interpreted and free for comments

6: Conditional start of TESTPROG

7: Input for the cenditional start of TESTPROG

8: After the first ipnput line, TESTPROG (started conditionally)
requires further input uvntil an empty line is passed. Then, the
command interpreter displays.this text.
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C.1¢.7. Error Messages

Following error messages atre defined with $DO:

File <name.SUB> not found.

The file "name.SUB" was not present.

File <name>: Directory full,

The directory of the drive for temporary files is exhausted. It was not
possible to create another temporary file.

File <name>: Write error.

The disk is full. The temporary file could not be written to completion.

Unable to execute <name>
The function medule overlay refused to accept the file as input. This
error should not normally appear,

{Program input ignored>

This warning is displayed by the command interpreter te signalize that
program input lines have been left over from the most recent program run.

<Execution aborted>
If you type a BREAK character while $DO is fetching the next input line,

5DC is terminated prematurely, and this message is displayed at the CRT
screen,
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C.11l., 3ERASE - File Erasure

The program $ERASE helps you erase files you do not need any longer. As
all other utilities, is has a number of particular features and can be

extended by various options. If you are using the command interpreter,
both forms of the command are applicable:

ERA or
ERASE

Both notations of the command have the same effect. When vyou enter
nothing else but the command name, $ERASE will explain vou precisely how
it is to be called. If you specify a filename, for example:

ERASE FROGML,COM

SERASE will try to erase that file. If the file could be found, this is
indicated as stated below::

A:PROGM1 .COM | 2 KB) erased.
1 File(s) erased, 2 Kbytes released, 346 Kbytes remaining.

You see that you are informed of how much space the file occupied before
it has been erased, and how much space was regained by erasure. If the
file was not found, the message reads

No files found.

0f course, you can erase several files at once by specifying an ambi-
guous filename. This might lock as follows:

ERASE *.COM
3 files found. Erase? {¥Y/N) Y

A:SDIR L.COM { 16 KB) erased.
A:SSET LCOM { 8 KB} r/c not erased.
A:PROGRAMM.COM { 20 KB) erased.

2 File(s) erased, 3% Kbytes released, 376 Kbytes remaining.

For safety, in the case of several files found, $ERASE asks before
erasing a particular file whether you want it like that. The file
"SSET.COM" could not be erased, because it has been write protected by
means of => SSET. However, activating an option would have it made
possible to erase it, too. This leads us to the options of SERASE.
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C.11.1, SYSTEM ~ Erase System Files only
Usualily, S$ERASE will affect visible files only. Files which have been
attached a SYSTEM attribute by means of => 8SET are not erased, HNever-

theless, activating the "+SYSTEM" option will allow you to access all
such files,

C.11.2, ALL - Frase all Files within a User Area.

Use the option "+ALL"™ to erase both normal and SYSTEM files.

C.11.3. USERS - Erase Files in all User Areas.

The option "+USERS"™ enables you toc extend the erasure process to all
user areas., You may combine this option with the options "+SYSTEM" and
"+ALL". In this case, $ERASE displays the user area instead of the drive
of the files erased:

ERASE *,COM +USERS
3 files found. Erase? (Y¥/N) Y

F:5DIR .COM ( 18 KB) erased.
F:S5SET .COM { 8 XB) r/c not erased.
1:PROGRAMX.COM { 29 KB) erased.

2 File(s}) erased, 39 Kbytes released, 376 Kbytes remaining.

Here, the file "SDIR.COM" in user area @ and the file "PROGRAMX.COM" in
user area 1 are erased.

C.1l1.4. R/0 - Erase also Write Protected Files

In the previous examples we saw that write protected files are preclugded
from being erased. 1If, however, you activate the "+R/0" option, write
protection is ignored when erasing, which could look like:

ERASE *,COM +R/0O
3 files found. Erase? (Y¥/H) Y

A:SDIR COM (19 KB) erased.
A:SSET .COM ( § KB) r/o erased.
A:PROGRAMM.COM ( 20 KB) erased.

3 file(s) erased, 38 Kbytes released, 368 Kbytes remaining.
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C.11.5. CONFIRM - Selective Erasure

Use the "+COMFIRM" option to erase files selectively. This will $ERASE

cause to inguire you at each file if you want this file to be erased ot
not:

ERASE *,COM +CONFIRM
3 files found,

BA:SDIR .COM { 1¢ EB) Erase? {Y/N) Y
A:5DIR LCOM ( 14 KB} erased.

A:SSET LCOM ( 8 KB) r/o not erased.
A:PROGRAM .COM ( 2@ KB) Erase? (Y¥/N) Y
A:PROGRAM .COM ( 20 KB) erased.

2 file(s) erased, 38 Kbytes released, 376 Kbytes remaining.

C.11l.6. DIRECT - Erase without confirm

From the previous examples you see that SERASE asks for confirm whenever
it finds more than one file to erase. As this can be very hindering when
executing command files, vyou can suppress the inguiry by activating the
"+DIRECT" option. 1In this case, all files found are erased without as-
king if this is correct.
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C.12. SINIT - Initializing Diskettes

Factory-fresh diskettes are delivered either unformatted or formatted
according to some standard, depending on the manufacturer. Diskettes
must be formatted in scome manrer in order to he of any use at all., It is
thus necessary to initialize diskettes before putting them into use.

$INIT belongs to the class of menu-driven programs. It is started simply
by typing

SINITS for mini diskettes,
SINITB for standard diskettes and
SINITHD for the harddisk.

The menu has three columns: The left column serves for selecting the
drive with the diskette to be initialized, and the middle column offers
a list of available diskette formats. Finally, the right column contains
the command list,

For those in a hurry a specific format is predefined. You will see that
the window is positioned at the “START" command. This means that a touch
of the ENTER key will start the formatting process without delay.

After you selected "“START", a dot scale appears in the middle of the CRT
screen. Each dot represents a track to be formatted. Of course, the
scale for wmini disks has another length than that for standard disks.
After a track has been initialized, the corresponding dot is replaced by
an "I". When the formatting phase has run to completion, S$INIT does a
second pass over all tracks, this time verifying the disk by proofread-
ing. Accordingly, the "I"s are now replaced by "V"s for each sunccessful-
1y verified track.

If the disk has been found in orxder after formatting and verifying, the
program notifies you in the bottom line of the screen. Any errors are
reported there, too.

What if you want to stop initialization? Well, it is the standard proce-

dure vou will know since long: type CONTROL-C or another => BREAK char-
acter. Formatting is immediately aborted.
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Initializing diskettes will destroy any data stored

COMPLETETLY |

BEFORE

*
*
*
*
*
*
*
you select "START" | *
*
*

*
*
*
*
*
* S0 be careful to insert the correct diskette
*
*
*
*

AERRERRXERTARA XTIk hkhhhdhhdhdrddhhhdthhhk kR kb hkhhdhkhhhhhhhhhRAR &R

ECS User's manual Daeumling & Zimmermann Page 81



Section C: Utility Programs

kkkkhkhkhkkhkhkkhkkk

* SINIT *
Kokddkokhdkhdokkk kK

C,12.1. Mini Diskette Formats

For mini diskettas, the following formats are defined:

FDOS/CPM - This is the format of the SHARP FDOS operating system. Fur-
thermore, there 1is an implementation of CP/M 2.2 which uses
the same format.

MZ-88B - The format of the SHARP MZ-8¢B computer. Along with the MZ-
80B screen mode availability, this provides for full compati-
bility of software which has been developed for the MZ-806B
CP/M implementation.

PC-32¢61 - The DiCOS format of the SHARP PC-32f1 computer, If you are
happy owner of a PC-32¢1 and DiCOS, you will certainly appre-
ciate it, Faatle b

MZ-35xx - The EOS standard format of your computer. It combines very

high data density with the fastest possible access. It repre-
sents the default disk fermat of the SINITS program.

C.12,2, Standard Diskettes

As with mini diskettes, there are four different formats at vyour
disposal, Properly spoken, these are not less than eight formats, as the
formats for single-sided disks differ from those o0f double-sided disks.
The formats are:

128 Bytes - The single-sided version of this format has been establi-
shed worldwide as the standard format for software exchan-
ge. It is known by software distributors as "Al" format.
The format is recommended for exchanging data and programs.

256 Bytes - The double-sided version is compatible to the HAYAC-290¢ by
SHARP, whereas the single-sided version is compatible to
the format of the IMS-806¢ family of computers.

512 Bytes - Just for completion. Not compatible to any other system.

1424 Bytes - The EO5 standard format for standard diskettes. It is

compatible to the E0S format of +the IMS-8¢G¢ computer
family, being the default of the SINITB program.
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C.12.3, The Harddisk

The SINIT program for the harddisk behaves somewhat different from the
corresponding diskette programs. First, the middle column of the menu is
omitted, because it is not necessary for you to determine the recording
format of the harddisk.

Another deviation concerns the treatment of reading errors during veri-
fication. The diskette formatting programs just abort on a proofread
error and advise you to deposit the defective diskette. After long and
careful consideration, this method has been declared unpracticable with
harddisks. Hence, defective blocks are collected into a particular file,
This file then occupies exactly those blocks on the harddisk which lead
to verify errors, thus locking them for other files.
Ti

For pecople who want to know precisely: The file is named "BadBlock.$¥S",
allocated 1in user area 15 and has all three attributes "R/0", "SYSTEM"
and "BACKUP" set.
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C.13. SINITDIR - Contrclling Time Stamps

EOS has the blessing capability to protocol the wnoments of file
accesses. Following times can be stored for each file:

1. The instant of the most recent access,
2. The instant of the most recent alteration,
3. The instant of the creation of the file.

However, per file, only two of these moments can be protocolled. This
means that you have to decide whether you want time stamps of access or
time stamps of creation, as these are muotually exclusive.

To make time stamps visible, the "TIME" option of the $DIR command has
been created. For details, please refer to the description of $DIR.

The program S$INITDIR controls time stamp handling., The program is menu-
driven, In this case, no futher explanations are necessary here, as the
program is fully self-explanatory. Its call simply reads:

SINITDIR

In the directory, some space must be reserved for the time stamps.
Hence, you will find the item "WRITE STAMPS"™ in the S$INITDIR menu. When
you select this item, space is created within the directory to store
time stamps. Time stamps consume about a gquarter of the directory space
available, so when they are activated, you can create 75 percent of the
otherwise available file entries. Usually, a Girectory overflow will not
occur. However, if it should happen, you can remove the time stamps from
the directory anytime using the command “ERASE STAMPS".

SINITDIR further offers a facility to name the diskettes, 1i.e. the data
media themselves. These names or "labels" are displaved in.the upper
left cormer of the screen when you are inspecting the directory. To
create such a disk label, Jjust select the menu item "enter directory
label", The window then jumps to the field beneath, where the directory
label is displayed. Here you may enter a new label of your choice. To
leave the field without entering a new label, simply press the HOME, the
cursor-up, or the cursor-down key. If you enter a new label, do not
forget to terminate, as usual, your input with ENTER so that the new
label is written to disk,.

The 1label can be written separately by selecting the command "WRITE
LABEL". You should always do so after having selected the time stamps
mode, so that the corresponding control information is written to disk
along with the label,
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C.l4, SKEYDEFS - SBtoring and Loading Key Definitions

After you have programmed your specific key definitions using the CTRL-7
and CTRL-8 keys (please refer to section A), you will certainly want to
preserve your labour for posterity. For this purpose, type:

SKEYDEFS +SAVE or SKEYDEFS +8

This program writes your key definitions to the "KEYDEFS.KEY" file. If
you want to restore these definitions, this is simply done as follows:

SKEYDEFS

As with any other option, you may abbreviate "“+3SAVE" as “+38".

In the command line, you can further specify the name of a file the key
definitions are to be written to, resp. loaded from. If you omit the
file type, the type ".KEY" is generated by default. For example, Kkey
definition transfer to/from a file called "MYKEYS.KEY" is specified as
follows:

Store: SKEYDEFS MYKEYS +5
Load : SKEYDEFS MYKEYS

EO0S User's manual Daeumiing & Zimmermann Page 85



Section C: Utility Programs

dhkhkhhkhhhhkhkkhhkhkd®

* §MOD *
khhkkkkhkhxhkkhkktk

C.15. $MOD - Working with Function Modules

This program is more a tool for software designers than a general utili-
ty. As an "ordinary" user, you will hardly ever need it. But if you axe
interested in function module techniques and applications, you may want
to read this chapter.

To provide for the highest possible flexibility, EOCS can be extended by
programmers. This is achieved by so-called function modules. A function
module is a specific program written in assembly language, which is then
appended to other "ordinary" programs by means of the SMOD utility, If a
function meodule is encountered when loading a program extended this way,
it is transferred to the upper end of available memory. It there inter-
cepts all system calls from the main pregram, interpreting some of the
system calls by itself.

The &DO utility is an example of such a function module, The program
itself does nothing else but convert the file specified and generate a
temporary command execution file. This file is then executed by an
overlaid function module, which intercepts EOS function 68 and inter-
prets the commands by itself. Hence, if some other pregram wants to make
use of ECS function 68, it must be guaranteed that the corresponding
function module is available,

In most cases, a function module determines by itself how long it
remains in memory. After it has done its jok, it sets a specific flag.
Then, E0S will remove the module from memory after the current program
has terminated.

Function modules are stored in files of the " ,R8X" type, which is
derived from "Resident System Extension". The internal structure of
function modules is described in section & of the system manual.

The program SMOD now has been created to append one or more function
modules to other programs. Creation and removing of modules can be
controlled by a number of options. Without options, there are two ways
of calling the program we are dgoing to describe soon.

A peculiarity shall be mentioned: Under EOS, loading programs is done by
a function module, too. This module, called "$PGMLDR", is loaded into
memory in conjunction with the SHELL command interpreter, because SHELL
itself is not capable of loading programs, Usually, the loader is re=-
moved from memory before the program loaded is started. However, 1If
further modules are loaded, the loader will remain in memory and can be
used by means of EO0OS function 59. Using a special option, a program can
be modidfied in such a way that the loader remains in memory without
loading additional function modules.
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C.15.1. Appending Function Modules

This call has the following format:
$MOD comfile rsxl rsx2 ...rsxl5

The first parameter "comfile" denctes the ".COM"™ file to be extended by
function modules. It is followed by a list of the RSX files which
contain the modules to be appended. A maximum of 15 modules can he
specified for a ".COM" file. The modules are loaded in the same sequence
as specified in the command line. This has the side-effect that of two
modules which intercept the same system call, the one most recently
loaded will be active.

If the ".COM" file is already extended by modules, the modules specified
new are appended after all yet existing modules. If a module occurring
in the list should be present in the ".COM" file, it will be replaced by
the new one.

An example: You have a file named "PROG.COM". This file contains the
modules "MOD1", "MOD2" and "MOD3" (maybe, besides the main program}. Now
you enter the command

SMOD PROG MOD1 MOD4
This causes the module MOD1 in the PROG.COM file to be replaced by the
new module MODl. The module MCD4 is appended at the end of the 1list.

When you execute the program, first the module MOD4 intercepts EOS
calls, then MOD3, MOD2 and finally, MCDL.

C.15.2. Removing Function Modules

To remove all function modules from a ".COM" file {(thus causing a normal
".COM" file being generated), you would simply omit the module specific-
ations from the command line:

$MOD progname

By that means, all modules are removed from the file "progname.COM",
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C.15.3. LCADER ~ Keep Program Loader in Memory

If you want to call the program loader from within your program but do
not need any function modules, you would type:

$MOD progname +LOADER

The result is that the file "progname.COM" is provided with a specific
header, signalizing the loader that it must not remove itself. &After-
wards, the program can make use of system call 59.

C.15.4. COM - Concatenating Functicn Modules

Sometimes it will happen that you need one or more modules for several
programs in sequence. To avoid linking the modules to each program, this
option allows you to generate a file which consists of function modules
only. The modules may even have their inactivity flag set; they are not
removed - from memory before the next program run is terminated. For
example, if you enter the command:

$MOD MOD1 MOD2 MOD3 +COM
the modules MOD1.RSX, MOD2.RSX and MOD3.RSX are concatenated to a file

named "MOD1.COM". This file can be executed like any other program file
and does nothing else but activate the modules contained in it.

C.15.5. PROT -~ Suppress Protocol

Usually, vyou would obtain a loading protocol on the CRT screen, which
gives you informations on the structure of the file created. The loader
protocol could, for example, lock like:

Name Type Offset 8ize

PROG . COM 2166 ig0@

MOD1 -RSX 119¢ B2EQ old

MOD2 +RSX 1486 GOEG replaced
MOD3 .R8X 1660 G396 new

The column "Offset" specifies at which address relatively to the begin
of the file, the corresponding module begins. "Size" denotes the length
of the module code in bytes. PFurthermore, it is further if the module
appended has been preserved from the oid ".COM" file ("old"), replaced
by a new one, or linked-in new. If you do not want a protoceol, activate
the "-PROT" option.
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C.15.6., MODULES - List all Active Modules
For completeness, this option has been implemented here, +too. When you
enter:
SMOD +MODULES
you will cobtain a list of all currently active modules on the screen:

Currently active modules:

Name Strt Size
$DO BE796 a509
5D0 ECH6 aseg

$PGMLDR F1E6 @309

In this example, a two-level nested $DO run is in progress. Therefore,
the preogram loader remains memory.

The option may also be entered in conjunction with an ordinary command
line. 1In this case, the modules are listed hefore the command is exec-—
uted. When there is no active module, the message reads:

No function modules active.
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C.16. $RENAME - Alter Filenames

The program SRENAME enables you to alter filenames. As all other utili-
ties, 1s has a number of particular features and can be extended by
various options. With the command interpreter, both forms of the command
are applicable:

REN or
REHAME

Both notations of the command have the same effect. When you enter
nothing else but the command name, SRENAME will explain to vou precisely
how it is to be called.

There are two ways of using the RENAME command, the first of them being
compatible to CP/M:

RENAME filename.new = filename.oid
In this mode, you specify the new filename first, followed by an
"egquals" sign and the old filename. As many people find this "mathemati-
cal" notation somewhat circumstantial, SRENAME allows for another way of
calling it:

RENAME filename.old filename.new
where vyou specify the old filename first, then the new one without an
"equals" sign between the filenames. Choose the mode you prefer,
But that is not all. SRENAME will accept ambiguous filenames as well.
The command:

RENAME * .COM * ,OLD
for instance, will rename all your ".COM" files to the ".QLD" type.
Renaming using ambiguous is performed like this: If a file is found with
a matching filename, all gquestion marks or asterisks specified in the
the RENAME command are substituted by characters from the old filename.
The other characters are taken as specified in the command. If, however,
this would lead to an invalid filename, no substitution will take place.
For example, let us assume you have three files:

LONG1111.DAT SHORT.DAT LONG2222.DAT
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Then, you enter the command
RENAME * .DAT ??27??27??X.DAT
which would normally produce the following filenames:
LONG111X.DAT SHCRT X,.DAT LONG222¥,DAT
You will immediately see that the second name "SHORT X.DAT" 1is not
valid, because it contains space characters. Therefore, the files would
be renamed as:
LONG111X.DAT SHORT.DAT LONGZ222X.DAT
The "X" in the second filename is simply ingnored.
Whenever vyou are using ambiguous filenames, you should observe that no
two files of the same name would be generated; otherwise, SRENAME will
refuse to rename the second file.

Example:

RENAME *,COM *,CIM
3 files found. Rename? (Y¥/N) y

A:$SDIR .COM { 11 KB) renamed into SDIR LCIM
L:S5ET .COM { 8 KB) r/c not renamed
A:SERASE .COM ( 8 KB) renamed into SERASE .CIM

For safety, 1in the case of several files found, $RENAME asks before
renaming a particular file whether you want it 1like that. The file
"SSET.COM" could not be renamed, because it has been write protected by
means of => $SET. However, activating an option would have it made
possible to rename it, too. This leads us to the options of SRENAME.

C.16.1. SYSTEM - Rename System Files only

Usually, SRENAME will affect visible files only. Files which have been
attached a SYSTEM attribute by means of => S5ET are not renamed. MNever-
theless, activating the "+SYSTEM" option will allow you to access all
such files.

C.16.2. ALL — Rename all Files within a User Area.

Use the optien “+ALL"™ to rename both normal and SYSTEM files.
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C.16.3. USERS - Rename Files in a
The option Y"+USERS™ enables you
user areas. You may combine this
"+ALL"., In this case, S$RENAME

drive of the files renamed:

RENAME *.COM * ,CIM +USERS
3 files found. Rename? (Y/N)

#:i5DIR LCOM ( 11 EB)
1:88ET .COM ( 8 KB) r/o
@g:SERASE .COM ( 8 KB)
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11 User Areas.

to extend the renaming process to all
option with the options "+S¥STEM" and
displays the user area instead of the

Y

renamed into SDIR .CIM
not renamed

renamed into $ERASE .CIM

C.1l6.4. R/0 - Rename alsc Write Protected Files

in the previous examples we saw that write protected files are precluded
from being renamed. If, however, you activate the "+R/0"™ option, write
protection is ignored when renaming, which could look like:

RENAME *,COM *.CIM +R/Q

3 file(s) found. Rename? (Y/N) ¥y

A:SDIR .COM { 11 KB) renamed into $DIR .CIM
A:S58ET .COM { 8 EKB) r/fo renamed into S$SET .CIM
A:5ERASE .COM { 8 KB) renamed into SERASE .CIM

C.16.5. CONFIRM ~ Selective Renaming

Use the "+COMFIRM" option to rename files selectively. This will SRENAME
cause to inguire you at each file if you want this file to be renamed or
not.

REMAME *.COM * ,CIM +CONFRIM

3 file(s) found.

A:SDIR .COM ([ 11 KB) Rename? (Y/N} y

A:SDIR .COM { 11 KB) renamed into SDIR .CIM
A:SSET .LCOM { 8 KB) r/o not renamed

A:SERASE .COM ( B KB) Rename? (Y¥/N) vy

A:SERASE .COM ( 8 KB} renamed into SERASE .CIM

C.16.6. DIRECT - Rename without confirm

From the previous examples you see that SREMAME asks for confirm when-
ever it finds more than one file to rename. As this can be very hinder-
ing when executing command files, vou can suppress the inquiry by activ-
ating the "+DIRECT" option. In this case, all files found are renamed
without asking if this is correct.
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C.17. $SAVE - Dump Memory to Disk

This program has a very specific function ordinary users will hardly
ever need. It is of interest for programmers only.

Under CP/M 2.2 resp. DiCOS, the SAVE command was firmly installed in the
command interpreter. By that means it was possible to transfer parts of
the memory contents to a disk file. It is usuwal practice to load a
program into memory using a suitable test program ("debugger"), test and
alter the program and with the session finished, to save the program to
disk by means of the SAVE command.

EOS does not know this command, as the command interpreter is a program
like any other program, thus residing in the same area of memory. For
this reason, another mechanism had to be implemented to provide £for
saving memory contents to disk before memory is overwrittem by the
commané interpreter,.

Essentially, $SAVE is nothing else but a function module, If you enter
the command

4SAVE
the module is loaded into memory directly beneath the EOS system entry,
where it remains inactive until the next program terminates., After the
succeeding program has finished (e.g., a debugger), $SAVE comes in with
the message

E0S V3 - Memory save utility

File namé H
Here you would enter the name of the file to which memory contents are
to be transferred. If you just press "ENTER" and nothing else, $S5SAVE
aborts, If the file specified is already present, you are inquired:

filename.typ: Erase? (Y/N)
If at this moment, you type anything else but "¥", ancther filename is

asked for. The next guestions concern the start and end address of the
memory area. After the file is written, $S5AVE disactivates itself.
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Example: You would like to save the memory area from 1404 to 3FFH in the
file TEST.COM.

>$5AVE

><debugger run, or anything else>
ECS V3 - Memory save utility
File name !t test.com

TEST.COM: Erase? (Y/N) y

Start address: @LO¢

End address ¢ @3FF

End <Debugger> 1:080
>

The $SAVE.RSX function module belongs to the EQS scope of delivery.
Using the => BSMOD utility, you may directly link this module to a
debugging program, thus becoming releaved from the necessity to start
§S5AVE explicitly.

Internal structure and cperation of function modules is discussed in
detail in section A of the System Manual.

EOS User's manual Daeumling & Zimmermann Page 94



Section C: Utility Programs

hhkkkkAkAkE kA kA& X

* SSET *
khkkkkhkhkh Ak kkkkd

C.18. S$8ET - Set and Reset Attributes

Here and there within this manual, the file attribute "SY¥STEM" will have
crossed your way. S$SET provides the necessary means to set and reset
this and other attributes.

Most of the possible attributes are reserved for EOS itself, but three
of them can be set by you at will:

SYSTEM -~ This attribute makes a file gliobally accessible. It can then
be read from within other user areas, too. Furthermore, a file
with a SYSTEM attribute is not displayed with the directory of
a disk, thus improving the readabilty of the list (in some
cases, substantially so).

BACKUP - The => $COPY utility sets this attribute of each file which
has bheen secured. On the other hand, BEO0S resets the attribute
automatically if a file has been altered. Thus, £files which
have nct yvet been secured can easily be recognized. A special
mode of $COPY only copies files without this attribute,

R/0 - Files with an R/0 {Read Only} attribute can neither be alter-
ed, nor can they be erased.

How +to set these attributes? Just specify the desired filenames along
with the corresponding attributes, lead in by a plus or minus sign. If
you do not specify attributes, they will not be changed.

Let's have a lcok at some examples, First, you set the SYSTEM attribute
for *.COM files:

SSET *,COM +8YSTEM

PROGL .COM { 4 KB) set to sys.
PROG2 .COM { 10 KB) set fo sys.
PROG3 .COM { 1 XB) set to sys.

Mow, you set the write protection of the PROG2.COM file and reset the
SYSTEM attribute:

SSET PROG2.COM +R/0 -SYSTEM

PROG2 .COM ( 1¢ KB} set to r/fo.
Finally, you reset the SYSTEM attribute of all files:

$SET *.COM -SYSTEM

PROG1 .COM ( 4 KB} reset.

PROG2Z2 .COM { 14 KB) set to r/o.
PROG3 L.COM ( 1 KB) reset.

EOS User's manual Daeumiing & Zimmermann Page 95



Section C: Utility Progtrams

khkhkkhkkkkkhkkhhdk

* $SPOOL *
Kkkkhkhhkhrhkkhkh®

C.19. $5P0QL - Background Print Services

Presumably, the $SPOOL utility is one of the most pleasing features of
your EOS operating system., The purpose of this program is to print your
files at the printer while you are busy deoing other jobs. The program is
started by a command line. If you want to print a file in background
mode, ycu enter:

$SPOOL filename

If $SPOOL was able to start printing that file, it notifies you:

Printout started.

If background print is aiready active, the message reads accerdingly:

Spooler already active.

If the file to be printed was not found, it reads:

File not found.

In order to avoid any unnecessary pre-processing of the file, $5P0OOL
does some additional work. The tab stops found in the file are automat-
ically expanded to the current system tab stop setting. This means that
there 1is a tab stop every eight columns unless you have changed the
setting by means of the => $CONFIG utility. Furthermore, $SPOOL inserts
a form feed every 64 lines. You may, however, activate an option to
suppress form feeds.

There are, almost inevitably, some disadvantages with $SPOOL: operating
the printer slows down screen output somewhat. Of course, the printer is
no longer available for your current program as leong as background
printing is in progress. If you want to address the printer directly,
either by a program or by the "PRINTER ON" command (please refer to
section B), nothing at all will happen. Printer cutput is simply ig-
nored.

It 1is seif-evident that a print program of this kind cannot do without
some means of control. The following options are available with &SPOOL:
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C.19.1. Options

A few words in advance: Besides "PAGE", none of the $SPOOL
requires a filename. If $SPOOL is called along with an option

background printing being in progress, the message is displayed:

No spooling active.

c.19,1,1, 5TOP - Suspend and Release Printing

If you want to stop printing, enter the command
SSPOOL +STOP

$SPOOL then replies:
Printout stopped.

To continue printing, you would type:
3SPOOL -STOP

and $SPOOL answers:

Printout continues.

C.19.1.2. RESTART - Restart Printing

opticns
without

I1f you decided differently and want to print from the beginning of the

file again, you would enter:
$5POOL +RESTART
$8POOL then resets and anwers:

Printout restarted.
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C.19.1.3. ABORT - Abcrt Printing

This option serves as an emergency break if for some reasons, the list-
ing does not please you at all. Ycu type:

$SPOOL +ARORT

and printing is immediately aborted. The program replies with the mess-
age

Printout aborted.

C.19.1.4. PAGE - Suppress Form Feeds

As previously menticned, $S5POOL is so kind to automatically insert a
form feed every 64 lines., This is convenient in most cases, Dbut it can
be very disturbing. If you want to renounce form feeds, specify the
corresponding option after the filename:

35P00L filename -PAGE

In this case, $SPOOL will not insert form feeds by itself.

C.19.2. Additional Information for Connoisseurs

For everyone who wants to know precisely: The function module $SPOOL,.RSX
intercepts EOS system calls 1, 2, 5, 9, 14, 1f and 1ll. Furthermore, the
vectors 3, 4, 5 and 6 in the BI0OS jump vector table are altered such a
way that programs which do console I/0 directly via the BIOS jump vector
are also affected. 2All EOS calls, with the exception of system function
1¢, have a priority less than that of the CRT screen. More precisely,
the printer is polled on each eighth CRT output, resp. status check in
order not te slow down screen output more than necessary. Serial print-
ers should be operated at a maximum speed of 1240 baud, as +this will
result in the least loss of screen output speed.
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C.20, $TYPE - Display File Contents
This little utility lets you display files on the CRT screen, or list
them on the printer, It too has a number of options to put comfort to
your work, With the command interpreter, you would call the program as
follows:

TYPE filename options
"Filename" denotes the name of the file you wish to see. Options are, as
the term implies, optional. If the file could not be found, this is
objected by issuing the question:

Type which file?

You may as well specify a whole bunch of files by entering an ambiguous
file name. These files are then displayed in alpabetical order.

This program, too, comes along with some nice options:

C.28.1., PAGE - Page Mode Cutput

This is the standard output mode. The file contents are displayed on the
screen page by page. When you press the space bar, the next page will
appear. If you type a BREAK key instead of, output is aborted. You may
inactivate this option by specifying "“-PAGE". Screen output then runs
continuously, and you can suspend it by pressing Ctrl-§, continue by
typing Ctrl-Q, or finally, abort by touching a BREAK character,

C.28.2, 3LOW -~ Slow Mode Output

If you specify the "+5LOW" option, output is done continuously but
slowly enough so that you can stop at specific places,
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C.2¢.3. CTRL - Handling Control Characters

Normally, control characters found in the text are ocutput directly, so
you can intersperse screen or printer control characters in the text.
For testing purposes, this kind of interpreting contrel characters can
be switched off using the "-CTRL" option. In this case, contrel charac-
ters are denoted by the character seguence ""x", where x represents the
letter associated with the corresponding control character.

C.2¢.4. LIST -~ Redirect Qutput to the Printer

If vyou want a neat listing on paper (a "hardcopy"), specify "+LIST" as
the only option. You will then obtain a printed listing, with a2 form
feed and a page header every 64 lines. On the screen, an instruction
reads:

Press any key to abort listing...
If you follow the advice, the message

Listing aborted.

appears both on the CRT screen and the printer simultaneously, and the
printer quits.
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D. The Graphics Interpreter

As you know, your computer can generate phantastic colour graphics.
These graphies, of course, had to be included in E0S in some manner.
After careful considering we decided ko provide for two ways of
accessing graphics. The first way is interesting for system programmers
and leads directly into the EOS kernel by ECS function 115. This system
function 1is discussed in detail in section C of the system manual. In
this section, we will describe the other graphics facility which can he
used by every programmer.

At the beginning of the implementation there came the question of how it
would be possible to contrel graphics by every programming language. To
avoid the necessgity of linking assembly language subroutines to user
programs, a library of graphics functions (which, in practice, would
have required several libraries for various programming languages) was
pracluded. The only remaining way was to use standard interfaces. Hence,
a graphics language was developped which is invoked via the CRT inter-
face. Sending certain control segquences to the CRT driver activates the
graphics interpreter.

D.1l. Activating the Graphics Interpreter
To start the graphics interpreter, there are three modes to select from:

1. via the CRT interface. When you send the character string
<ESCAPE>I [uppercase 1) to the CRT, normal screen display is
switched off. All screen cutput is redirected to the graphics
interpreter. This mode is terminated at the end of the program
run or by sending the graphics command "END".

2. By the configuration program $DEVICE. The graphics interpreter
is installed in the cperating system as the physical device
"GRAPH". You may assign this device firmly to the screen, the
printer, or the auxiliary device. All output intended for cne of
these devices is then processed by the graphics interpreter.

3. By a special command of the SHELL command interpreter., This is
more some kind of game and primarily intended for testing the
graphics commands. All command input beginning with an asterisk
"k jg passed directly to the graphics interpreter. If you like
to, vyou may interactively create some graphics. Of course, this
is not possible with the USRSHELL menu program.
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D.2, Instruction Format

Each graphics instruction consists of a normal line of text, terminated
by a <CR><LF> control character pair. This means that you can generate
these instructions by ordinary output statements from within your appli-
cation program. FEach line begins with a graphics instruction code writ-
ten in plain text, most of them being three or four characters long. The
character mode is of no concern, as the interpreter will accept upper-
case as well asg lowercase characters. The instruction code is followed
by parameters, if the specific command requires any. The parameters are
separated by commas. Space characters may be interspersed freely any-
where in the instruction line (of course, not within the instruction
code or a parameter itself).

Each parameter has certain limits. If these bounds are exceeded, the
maximum possible value is substituted in most cases. The limits are:

X-axis : @ to 639
Y-axis : § to 399
Colour ¥ to 7

Bit. images : @ to 126

If you omit one or more parameters, they are substituted by zero values.
So do not be surprised to see nothing on the screen when you accident-
ially forget to specify the colour, thus "plotting" black (colour = @)
on a black screen!

Let's have a look at the parameters: Graphics are located in the so-
called second quadrant. This means that the coordinate point (8,9), alsc
called the "origin", is located in the upper left corner of the screen.
From here, the x-axis runs to the right edge of the screen, whereas
the y-axis runs to the bottom. A line consists of a multiple of 16 image
dots or "pixels"., Normally, these form a continuous line. But you may
redefine the line mode by the graphics instruction "MASK", so that you
can also generate dotted or dashed lines.

There are eight different colours available. The list below shows you
the colours and their corresponding codes which have to be specified
with a number of instructions:

- black

- blue

- red
magenta
- green

- cyan

- yellow
- white

U LN
1

A1l other values will be substituted by 7 = white,
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D.3. Bit Image Definition

The graphics interpreter offers you a facility to define your own char-
acter set. Using the "TEXT" instruction, you can write any desired text
on the screen which may contain your own characters. The "FILL" instruc-
tion which fills specified areas with some pattern alsc makes use of
this character table , so that you can create your cwn f£ill patterns.

Each character must be regarded as a matrix of 8 times 8 bits. The "IMG"
instruction lets you define up to 8 bytes of 8 bits each for a character
matrix. For example, let's see what the matrix of the letter "A" looks
like:

Byte 1 : @g@plleee = 18H B
Byte 2 : gglegles = 24H S ST B
Byte 3 : 21900616 = 42H e F Lo F
Byte 4 : 311111186 = 7TEH A A
Byte 5 @ glee9e1g = 42H . ¥ el T
Byte 6 : g1e99pg1la = 42H LF L L L Y
Byte 7 : g1e0991g = 42H P L.
Byte 8 : gaggegad = @gH « e v e 4 . .

Another kind ¢f pattern can be used to f£ill areas:

Byte 1 : 191988 = 88H o0 o00F L.
Byte 2 : 21968168 = 44H S E oLl LR
Byte 3 : AFLEeBIE = 22H P
Byte 4 : #E1EFG1 = 11H e L. L F
Byte 5 : lGo@1@Pg = 83H * ool o F oLl
Byte 6 : 01809188 = 44H LR L F L,
Byte 7 : Ba106918 = 22H P T
Byte B : ga@1egvel = 11H T T,

When executing a "FILL" instruction using this image, the area affected
will be hatched.

EOS User's manual Daeumling & Zimmermann page 145



Section D: The Graphics Interpreter

For lin
defined

(el U B IO ISR UERN I ol )

S | [ | T | A 1}

P
M-S

=]

khkkkkdkhhk kb kbbb hhdhhhkkbd bbbk dddd

* Graphics Interpreter *
ek ok ok ook ok ek ok e e e e ek ek e Rk

graphics, hatchings, etc., bit images § to 12 are already pre-
They may be redefined anytime, if desired:

189 percent f£ill

75 percent fill

58 percent fill

25 percent fill

10 perceant fill

Hatching from left to right
Hatching from right to left
Cross—hatching

Vertical iines

Horizontal lines

A "D&Z" glyph (ah, well,...)
Vertical serpentine lines
Horizontal serpentine lines

D.4, A Programmimg Example

Here 1is a simple programming example in BASIC: Let us assume you have
149 data stored in an array called Y. The program will plot the coordin-
ate points on the screen and connect them by lines.

1

2

1¢
20
34
49
1386
14149
16820
1@34
1949
19508
1869
1e7d
1¢84
1949
lie@
2999

DIM Y (14@) : REM Declare array
DEF FMY (Y) = 406 - (4 * ¥) ;3 REM Transformation function for ¥
DIFF = 649 / 109 1 REM Increment of X
REM
REM (here you would insert the code to sef up the Y array)
REM
REM *** Graphics Output Section ***
PRINT CHRSG (27); "“I® i REM Start TInterpreter
PRINT "INIT" : PRINT "CRT 1,1,6,1" : REM Define screen
REM Set graphics curscor to begiunning of curve:
PRINT “SET @,"; FNY (Y (€))
REM Plot output loop
I =1 : FOR X = DIFF TO 639 STEP DIFF
PRINT "TO ¥ ; X ; ",™ ; FNY (Y (I)) : I =1 + 1

NEXT X
REM Inactivate Interpreter:
PRINT "END"

END

For detailed explanations of the various graphics instructions, please
refer to the corresponding paragraphs.
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D.5. Table of Graphics Instructions

Activating Graphics: ESC I (ESCAPE, uppercase "IW)

Instructions:

INIT - Initialize Graphics

CRT - Define Output Screen
BEGR - Select Background Colour
COLR - Select Plot Colour

MASK - Define Line Mask

MODE - Set Plot Mode

IMG ~ Define New Bit Images
CLR - Erase Graphics

5ET - Bet Pixel

RES - Reset Pixel

LINE - Praw Line

TO - Continue Drawing Line

RECT - Draw Rectangle

FILL - Fill Rectangular Area
CIRC - Draw Circle

ARC - Draw Arc of Circle
TEXT - Write Text

COPY - Perform Hard Copy

END - Terminate Graphics
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D.6. Explanation of Graphics Instructions

In the subsequent paragraphs, each graphics instruction is precisely
described., A few words in advance: There is a marvellous way of testing
graphics programs by just omitting the "<ESC> I" sequence at the begin-
ning. You will then see all "graphic" instructions as ordinary text on
the screen. Furthermore, it is recommended to get acquainted with the
graphics instructions using the special mode of the command interpreter.

D.6.1. INIT - Initialize Graphics

Instruction: INIT
This instruction resets the entire graphics to its initial state. It

should be the first instruction before any other graphics command is
executed.
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D.6.2. CRT - Define Output Screen

Instroction: CRT scrno,text,screen,colour

As your computer has two video outputs for CRT meonitors, the output
screen wmust be specified further. Four parameters have to be passed,
these are:

scrno - Sreen number. The numbers 1 or 2 are permitted, all other
specifications will lead to screen 1 to be used for output.

text - If you specify "#" here, normal text output will be suppres-
sed, whereas a "1" causes graphics and text to be mixed on the
s5Creen.

screen - Here you specify whether a colour monitor is connected. & "@"
means that you are using the crdinary green monitor, a "1“
stands for a colour monitor.

colour - This parameter must lie within the @ to 7 range. If specifies
which partial colours are to be displayed on the screen. The
values and their meanings are:

- No output at all

- Display blue parts

- Display red parts

- Display blue and red parts
Display green parts

- Display blue and green parts
- Display red and green parts
- Display all celours

SN s W R
1

Any other values will cause all colours to be displayed.
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D.6.3. BRGR - Select Background Colour

Instruction: BKGR n

The background colour is completely independent of the plot colour. It
is defined entirely by the screen hardware and does not occupy any
memory. The value of n must be in the ¢ to 7 interval, other values will
he replaced by 7 {white}.

D.6,4. COLR - Select Plot Colour

Instruction: COLR n

The plot colour determines the colour of nearly all subsequent graphics
instructions, The only exception to this rule is the "FILL"™ instruction.
If the value of n is not in the & to 7 range, white (7) is assumed.

D.6.5. MASK - Define Line Mask

Instruction: MASK bit pattern

Each line you draw is constructed of a number of image dots or "pixels".
The graphics interpreter goes one step beyond: it composes lines from
multiples of a lé-bit vector. Normally, all bits in this vector are set
to "1", thus c¢reating an uninterrupted line. But by redefining the
vector, you are able to plot also dashed or dotted lines. The vector
contents are specified as a chain of zerces ond ones. If characters
should miss, the vector is passed rightbound with leading zexos. If you
specify a too long string of more than 16 ones and zeroes, only the last
16 characters will be regarded.

Here are two examples. To create a dashed line, you would specify a
vector as follows:

MASK 11110¢0@11119309
If you prefer dotted lines, your vector would look like:

MASK 1000100013301044
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D.6.6. MODE - Set Plot Mode

Instruction: MODE n

If you want, you are free to select another plot mode than the standard
overwrite mode, There are four different modes at your disposal:

3 - Overwrite, Each output overwrites o0ld graphics., This is the
normal mode.

1 - Invert colour. Plotting is done using the inverted plot colour.

2 - Erase colour. According to the colour code specified with the
“"CRT" instruction, partial colours are erased.

3 - Merge. The plot colour specified is added to existing graphic
informations.

All other values will cause mode ¢ to be salected.

D.6.7. IMG - Define New Bit Images

Instruction: IMG n,bitl,bit2,bit3d,bitd,bit5,bit6,bit7,bit8

This instruction has been explained further abave, "n" is a number in
the # to 126 range, other values will be replaced by 126. This number
corresponds to a character in the ASCII code list, Hence, to redefine
the bit pattern ¢f the letter "A", you would specify a value of 65 for
n, as "A" is character No. 65 in the ASCII alphabet. The parameters
"bitl™ to "bit8" represent eight vectors of 8 bits each, A set bit is
marked by a "1", a reset bit by "¢". If bits miss, the corresponding
vector is passed rightbound with leading zeroes. If there are more than
8 bits specified, only the trailing 8 bits are regarded.

For example, the definition of the "A"™ letter described at D.3 looks
like this:

TMG 65,0001100¢,00160106,010490140,011111193,91099016,610099146,01900014

You see that only 7 bit vectors are specified, because the 8th one has a
value of zero and could be omitted.
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D.6.8. CLR - Erase Graphics

Instruction: CLR or
CLR x1,v1l,x2,v2,colour

This instruction erases the entire graphics, or only parts of it. If you
ase the instruction without any parameters:

CLR

all graphics is erased. On the other hand, a parameter list like:
CLR xl,yl,x2,v2,colour

would have the following effect: xl,yl denote the upper left corner of a
rectangle, ¥2,y2 the lower right one. Within the area of this rect-
angle, all parts are erased which correspond to the value of "colour™.
"Colour" may assume following values:

- No erasure at alil

- Erase hlue parts

- Erase red parts

~ Erase blue and red parts
Erase green parts

- EBrase blue and green parts
— Frase red and green parts
- Erase all colours

=IO Ul W R
|

Any other values will cause all graphics to be erased.

D.6.9, SET - Seit Pixel

Instruction: SET X,¥

The pixel at the coordinate point %X,Y is set, i. e. lit up.

D.6.18. RES - Reset Pixel

Instruction: RES x,y

The pizxel at the coordinate point X,Y is reset.
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D.6,11. LINE - Draw Line
Instruction: LINE x1,y1l,x2,y2

A straight 1line is drawn from the point at coordinates xl, yl to the
peint at ceoordinates x2, y2. The line mode can be defined by a previous
call of the "MASK" instruction.

D.6.12, TO - Continue Drawing Line

Instruction: TO X,y

AL straight line is drawn from current position of the (invisible) gra-
phic cursor to the point at coordinates x,y. By means of this function,
pelygonials can be drawn, as the programming example shows.

D.6.13. RECT - Draw Rectangle

Instruction: RECT x1,yl,x2,y2

A rectanlge is drawn, the upper left corner of which is determined by
the coordinates x1,yl, and the lower right by coordinates x2,y2.

D.6.14, FILL - Fill Rectangular Area

Instruction: FILL x1,y1,x2,y2,image,colour

x1,vl denote the upper left, and x2,y2 the lower riqght corner of a
rectangular area. This area is filled with a bit pattern. The parameter
"image" denotes a number between # and 126, according to the ASCII
alphabet. You may fill the area with one of the predefined fill patterns
¢ to 12, with printable ASCII characters {(whose values are in the 33 to
126 range), or with a pattern of your choice you have defined previously
by means of the "IMG" instruction. The parameter "colour" specifies the
colour to be used with the fill pattern.

For cxample, let us £ill half of the screen with our company logo {(D&E)
in red:

FILL #,@,200,399,10,2

EOS User's manual Daeumling & Zimmermann Page 113



Section D: The Graphies Interpreter

Kkkkkdkkhkkkkw Ak AR R AR AR Ak khk

* Graphics Interpreter *
Rikkdrhhhhkdhkdhx kTR R AR A Ak khk ik

D.6.15. CIRC - Draw Circle

Instruction: CIRC X ,¥.,X

A circle of radius r is drawn around the centre specified by the coordi-
nates x, y.

P.6.16. ARC - Draw Arc of a Circle

instruction: ARC X,¥,%,phil,phi2

A circle arc of radius r is plotted centered at coordinates x,y. The
starting and final angles, phil and phi2, respectively, must be speci-
fied in degrees from B to 359. The 0 degrees direction peints to the
right edge of the screen, and 99 degrees to the upper edge. The angle is
counted conterclockwise, as usual in mathematics,

Example: Plot a guarter-circle around the centre 108,14¢ with a radius
of 50 in the first gquadrant:

ARC 1¢0,100,56¢,d,99
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D.6.17. TEXT - Write Text

Instruction: TEXT x,y,rot,size,text

This function provides for a general facility to output texts. Size and
writing direction can be chosen as required. Furthermore, italic charac-
ter mode is available. It should be noted that the size specification is
only course, because the actual size depends on the writing direction.
The parameters are:

X,¥ - Start point of text. This point denotes the lower left corner
of the 8 x 8 matrix of the first letter.

rot - Write direction. The possible values go from 0 to 7, where
the direction (angle) is calculated from (45 * rot). Thus, a
"@" means the usual direction, a "1" a direction to the upper
right, a "2" vertically upwards, and so forth.

If you add 18 to the values desribed above, the text will be
written in italic mode. Values from 1l¥ to 17 have the same
effect as @ to 7, with the exception that you obtain italic
characters.

gize - Character size, which may vary from 1 to 16. The characters
are magnified by the factor "size", as compated to standard
screen output. A "1" means ne magnification at all (standaxd
gsize), a "2" epffects a 1:2 scale, and so on up to a Ll:16
scale, which is the largest size applicable.

The text itself is the whole remainder of the line, beginning just after
the comma behind "size", including leading blanks.

Examplet Write "Hey, there!" head down, beginning at coordinates
16¢,16¢, in twice the normal size:

TEXT 1¢d,10¢,4,2,Hey, there!
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D.6,18, COPY - Hard Copy on the Ink Jet Printer

Instruction: COPY colour

The contents of the graphic screen are transferred to the SHARP ink jet
printer TI0-7¢@. You can specify which colour parts you want to be
copied:

- No output at all

~ Copy blue parts

- Copy red parts

Copy blue and red parts

- Copy green parts

- Copy blue and green parts
- Copy red and green parts
— Copy all coclours

SN oUW SR
1

Any other values will cause all celours to be copied.

D.6.19, END - Terminate Graphics

Instruction: END

This instruction merely switches the screen back to normal text mode, if
the graphics mode has been activated by the control seguence <ESC» 1I.
Otherwise, it has no effect at all. It is, however, good customs to
terminate each program using graphics by this instruction.
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Within this manual, the logic design and the internal structure of the
EQOS operating system kernel is described, along with its system calls.
Profound knowlegde of the Z88-CPU and its assembly language is a prere-
quisite to understand and successfully use the information contained
herein. If improperly used, some of the system calls may cause loss of
data or system breakdowns. It must be emphasized that assembly language
pregramming including the application of system calls is definitely no
job for novices.

The manual is divided into four sections. The first section caontains a
description of the EOS5 system kernel interface. System calling mechan-
isms and the related data structures are dicussed in detail. The second
section is devoted to the interface to the MZ-3500 computer system
hardware, describing its system functions and data structures. The third
section refers to the graphics interface. All assembly language facili-
ties for using graphics are listed there. TIn the final section, the CRT
(screen) and its implemented control functions are dealt with.
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Section A: System interface

A,l. Preview

This section treats the user interface to the FE0S5 operating system
kernel. The interface is compatible to the operating systems CP/M and
DiC0S8; versions CP/M 3.0 and DiCOS 1.1 are supported. Furthermore, disk
drive management including the related data structures, and the facili-
ties to control the system behavior by setting internal system variables
are discussed. The hardware, dgraphics and CRT interfaces are described
in sections of their own.
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Section A: System intexface

A.2. System call conventions

All system calls have the same convention: Register C is loaded with a
function code, additional parameters (if any} are loaded intoc register E
or into register pair DE, respectively. Results from the system are
returned 1in register pair HL, 1if any. Moreover, register A is loaded
with the contents of L, and register B with the contents of H, if not
stated otherwise. The call itself is performed by a subroutine CALL to
address @@@5H. For example, if a character is to be sent to the screen,
the system call would look like this:

LD E,'*! output an asterisk

LD c,2 ; function code
r
CALL 5 + SYSTEM CALL

The system maintains a stack area of its own. It is thus not necessary
for the user program to supply extra stack for system calls.
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A.3. I/0 device assignments

With EDS, I/0 device assignment has been completely redesigned. Five
logical devices have been defined. These devices are:

Console Input for functions 1, 6, 1@, and 11
Console Output for functions 2, 6, 9, and 111
Aux Device Input for functions 3 and 7

Aux Device Output for functions 4 and 8

List Output for functions 5 and 112

Physical devices may be freely defined by the system implementor. &
device table is constructed to desciibe the properties of the devices as
foellows:

DB 'NAME ! device name, 6 Bytes
DB ATTRIB attribute byte
DB BAUD software adjustable Baud rate

The attribute byte is a bit vector with the following meanings:

Bit @ set - Device can perform input

Bit 1 set - Device can perform output

Bit 2 set - Baud rate is software-—-adjustable
Bit 3 set - Device uses CTS - protocol

Bit 4 set - Device uses XON/XOFF - protocol

ail physical I/0 devices except for the disk drives are defined in this
table, The devices are numbered internally, the first table entry is
number @, the seceond one number 1, and so forth. Each logical device has
a lé-bit vector associated for up to 16 physical devices, where the most
significant bit corresponds to physical device @, the second to physical
device 1, and so on. To map & physical device to a legical, simply the
corresponding bit in its vector is set.

This concept allows for more than one physical device being allocated to
a logical device by setting more than one bit in its mapping vector. If
so, the syvstem reaction is as follows:

When an input device is referred to, all mapped physical devices from @
upwards are tested for a pending character. The first device ready for
input is then read by EOS.

EOS System manual Daeumling & Zimmermann Page 5



Section A: System interface

If an ocutput device is referred to, the character is sent to all mapped
output devices. BEOS waits until the current device is ready to accept
the character, before referring to the next device. The wait interval
may be set by system function 73. Should the wait time elapse without
the device becoming ready, a message is displayed on the screen:

Device <name> not ready

The construction "<name>" 1is replaced by the name of the non-ready
physical device. Then, the input device CONIN: is checked for a pending
character, If so, the character is read and the output operation abort-
ed. If the printer is switched parallel to the output device, it is
switched off, too. If there has nc¢ key been touched on the keyboard, the
wait cycle will be repeated.

Physical device # is treated specially, as it is declarated as a CRT
terminal. As a coasequence, nNo errcr messages will be displayed if the
CRT screen 1is not ready. If the printer is switched parallel to the
screen due to an eatry of the Ctrl-P character (see E0OS functions 1 and
18) and the printer itself is assigned to the CRT terminal, no printer
eche will take place to inhibit double printing on the screen.

The following devices have been implemented on the MZ-3504d:

SCREEN - the CRT screen

KEYBD - the keyboard

RS232 - the built-in v24 / R$232 interface

CENTRO - the built-in Centronics interface

CE332P - the SHARP CE-332P printer

GRAPH - the graphics interpreter

DUMMY - a dummy device, which accepts any kind of output and

always returns 1AH (Control-%Z, the end-of-file charac-
ter) for input.

The BAUD byte holds the following information on the RS8-232-C interface:

g = 58 baud 8 = 1844 baud
1= 75 baud 9 = 2009 baud
2 = 114 baud 14 = 24040 baud
3 = 134 baud 11 = 36040 baud
4 = 156 baud 12 = 48@9 baud
5 = 399 baud 13 = 7288 baud
6 = 689 baud 14 = 9688 baud
7 = 1206¢ baud 15 = 192606 baud

If bit 7 ig set, the transfer format ig 5 data bits and 1 1/2 stop bits,
otherwise 8 data bits and one stop bit. Even parity can be specified by
setting bit 6, otherwise, parity is suppressed. To alter the BAUD byte
contents, use EOS function 58 (see also section C, function 21}.
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A.4. File control block FCB

All system calls referring to disk files expect a pointer to a file
control block, which will be abbreviated as "FCB". An FCB is at least 33
bytes long, or 36 bytes for random mode, and supplies following infor-
mation to the system:

Byte 1: Drive number where the file is located. If the default
drive is referred to, this byte is set to #. Otherwise, a
value of 1 means drive A, 2 drive B, and so forth up to
16 for drive P. In the directory entry, Byte 1 denotes
the user area the file is associated to, or it is set to
@ESH for a non-existent or erased entry.

Bytes 2- 9: File name. If the name is shorter than 8 characters, the
field has to padded with space characters. Only the least
significant 7 bits of each byte are evaluated during
directory searches, EOS regards the most significant bit
as an attribute, The attribute bits are partially pre-

defined:

Byte 2 {f1'): free for user purposes.

Byte 3 (f2'): free for user purposes.

Byte 4 {(f3'): free for user purposes.

Byte 5 (£4'): this file will be erased after despooling
resp. after execution of all commands
contained in it.

Byte 6 (f5'): interface bit for system calls.

Byte 7 {(£6'): interface bit for system calls.

Byte 8 {(£7'): - reserved for EDOS -.

Byte 9 (f8'): - reserved for EOS -.

Bytes 1§-12: File type. The file type is interpreted in a manner
comparable to the file name, with the following meanings
of the most significant bits:

Byte 16 (tl'}: File is write protected.

Byte 11 (t2'): System attribute. This file will not be
affected by built-in commands 1like DIR,
ERA as long as this is not expressively
specified. The file may be opened from a
different user area when it is located in
the user area #, but oniy in read only
mode.,
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Byte 13:
Byte Lasz
Byte 15:
Byte 16:

Bytes 17-32:

Byte 33:

Bytes 34-36:

System interface

Byte 12 (£3'): Backup attribute. This bit may be set by
any program {(i.e, a file backup utility).
On each file alteratien, BROS will reset
this bit.

For CP/M compatibility, the meaning of
this bit has been reversed, as referred to
Dico0s.

Extent number. The extent number begins at @ £for the
first record and 1is incremented by 1 ‘after each 128
records. Byte 5 helds 5 bits of the extent number,
further 6 bits are stored in byte 15.

Within the directory, this is the byte count. When the
file has been opened, byte 14 holds certain EOS flags,
which must not be changed by the user.

Second extent byte. The lower 6 bits represent the upper
6 bits of the extent number,

Record number within the extent whose number is stored in
bytes 13 and 15, &Always less than 129. The total number
of records of a file wmay be computed from (extent number
* 128) + this byte.

Allocation map. Here the system enters the numbers of the
clusters occupied by the file. If an overflow occurs, a
new directory entry is established.

Current block number. This byte denotes the number of the
block within the current extent which is to be processed
next. When a file is opened, the first 32 bytes of the
directory entry are copied into the FCB. Consequently,
byte 33 should be set to 9 before opening a file, as
otherwise the system begins reading resp. writing at the
record number found there !

Random bleck number. This is a 3-byte number used fox
random access disk I/0. As usual on the 2Z-800, it is
stored in reverse order, 1i. e. least significant byte
first {in byte 34), most significant byte in byte 36.
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A.5. Special directory structures

A number of new data structures have been introduced +to allow for
storing date and time within the directory. These are directory labels
and time stamps. &n entry of this kind is always 4 bytes long. It is
defined as described at system functions 164 and 195:

Bytes 1-2 : Julian Date, whexre 1 denotes January lst, 1978,
Byte 3 : Hour, BCD format
Byte 4 s Minute, BCD format

A.5.1. The directory label

Time stamps are written under the control of a so-called "directory

label", Technically, the label is nothing else but a normal directory

entry in user area 32. The 11 characters of the file name and the file

type may be used to assign a name to the data carrier (the disk) itself.

The directory label is constructed as follows:

Byte 1 : a value of 32 to denote the directory label.

Bytes 2-11 : Data carrier name.

Byte 12 t The Ydata byte", a bit vector carrying following infor-
mation:

Bit 6 - Perform time stamps on file accesses.
Bit 5 - Perform time stamps on file alterations.
Bit 4 - Perform time stamps on creations of new files,

The remaining bits are reserved. Either bit 4 or bit 6
may be set in the data byte, as there is only one field
for both kinds of time stamps. Time stamping on all file
accesses thus excludes time stamps on creation of new
files, and vice versa. .

Bytes 13-24 : - reserved -
Bytes 25-28 : Moment of directory label creatien.

Bytes 29-32 ; Moment of last change of directory label.
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A.5.2. Time Stamps

For time stamps, special directory entries are required. The system does
not create them, they have to be established by means of the utility
program S$INITDIR., These entries then occupy the last one of the four
directory entries per 12B-bytes block. Such a "Time - FCB"™ is flagged by
a value of 33 in the user byte.’ Beqinning with the second byte, groups
of 14 bytes each are reserved for each of the other three (normal files)
possible entries in the 128-bytes block.

This means that the first 18 bytes (bytes 2 to 11} will recieve the time
stamps of the first directory entry of the current block, the second 16
bytes (bytes 12 to 21} the time stamps of the second entry, and the last
1@-byte group (bytes 22 to 31) the ones of the third directory entry.
The very last byte (32) of the "Time - FCB" is reserved.

Such a l@-byte time stamp bears the following informatieon:

Bytes 1-4 : Moment of creation or last access

Bytes 5-8 : Moment of last alteration

Byte 9 : Password mode, always @ under EOS.

Byte 18 : - reserved -

It should be mentioned that EOS yefuses to create directory labels if
the data byte requests time stamps, but no "Time - FCBs" are present
within the directory.
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A.6. Zero page initialization

Before starting a program, EOS initializes the Zero padge, i.e. the memo-
ry within the address range from @999H te OPFFH. Aadditionally specified
file names, if any, are deposited at predefined areas. The command line
remainder is made available, toc. The Zero page is initialized exactly
the same way as CP/M plus would do it. The conventions are in full de-
tail:

@UBH - 9@2H = Jump instruction to the system restart entry. A jump to
this address terminates the current program and restarts
the command interpreter.

ga3H : Formerly, the IOByte. Set to @ by EOS.

@@4H : Formexrly, the User/Disk byte of CP/M's CCP. EOS loads the
upper 4 bits with the current user area, and the lower 4
bits with the current drive at program start.

#95H - @@7H : System entry jump vector. Points to the begin of EOS,
resp. to the begin of the function module loaded last. &
jump to this address initiates the execution of a system
function. At the same time, the address of this Jjump
instruction denotes the first byte occupied by E0S within
the user memory.

@@8H - ¥3AH : - reserved for interrupt vectors -
@3BH - PF4FH : - reserved for EOS -

@5¢H t Number of the drive the current program has been loaded
from. A "1" corresponds to drive A:, "2" to drive B:, etc.

@51H - 252H : Pointer to the begin of the password of the first file
name, This pointer points into the command line remainder,
which begins at address 80H. If ne password has been
specified for the first file name, the field is set to #.

@53H Length of password of first file name, or & if no password

has been specified.

#54H —~ @55H : Pointer +o the begin of the password of the second file
name. This pointer also points inte the command line
remainder, which begins at address B@H. If no password has
been specified for the second file name, the £ield is zero
filled.

@56H : Length of password of second file name, or @ if neo password
has been specified.
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#5780 -

G5CH -

g6CH -

g7CH -

U8UH

g81H -

Baefore
system

Multisector count
DMa address

@5BH

@6BH

@7BH

@7rH

#FFH

System interface

- reserved -

FCB of first file name. If a file name could be generated
out of the word following the command name, this area
contains the first 16 bytes of a FCB. Otherwise the area
from @5DH to M67H is filled with spaces and the byte at
address @5CH is set to @. The area from G5CH to @7FH may
be used as FCB by the program. But before dcing so, the
second FCB which has been set up beginning at @6CH, should
be saved if needed.

FCB of second file name. If the second word after the com-
mand word could be interpreted as a file name, the first
16 bytes of the so generated FCB are deposited here. If it
was not possible to create a second FCB, address #96CH is
set to zero and the area from @6DH to 677H filled with
spaces.

free for usage as FCB block counter.

Begin of DMA buffer. Contains the number of characters of
the succeeding command line remainder.

Command line tail. This is the rest of the command 1line
immediately following the command name. Normally, the com-
mand line tail would begin with one or more spaces,

starting a program, the command interpreter sets a number of
variables to specific values. In detail:

String

Program end code
Console mode

1

&dH

I|$Il

@ {but not so if started by function 47).
@

delimiter

The stack pointer is set to a stack area of 32 bytes, the top of which
is initialized with #. If the current program performs a RETurn instruc-
this causes a system warm start contrary to CP/M 2.2, where the
RET instruction passed contrel to the CCP.

tion,
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A.7. Punction modules

Function modules are specific extensions of the EOS system kernel. These
modules are linked by a special program tc normal program files. When
loading a preogram, this loader deposits all linked function modules
directly underneath the system kernel, resp. bhelow all other modules
already loaded. Subsequently, the system entry jump vector at address
AFE5H is changed to point into the function module loaded last. All
future system call pass through this module, enabling it to intercept or
perform special tasks. Numerous programs make use of this facility., e.q.
the background printing utility, the console and list I/0 redirection
programs, etc. The program loader itself is such a function medule.
Normally, it removes itself from memory after a successfull program load
initiated by the command interpreter, but it can be kept in memory and
its functions made available for an user program if the wuser program
loaded is supplied with a dummy funticn module header.

A function module remains in memory until it sets a special flag signal-
izing that it has done its work. On each warm start, the command inter-
preter <checks if any module has set this flag. If such a module is
found, it is removed from the system call chain. If there are modules
residing in memory below the dis-activated one, memory cannot be
released before all "“lower"™ modules have terminated their tasks and
been removed.
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A.7.1. Memory organization after locading function modules
For example, let us discuss a situation with three modules loaded into

memory, one of them being inactive. The arrows show the path of system
calls through the modules:

[:::Z EOS - system kernel (or bank manager)

LOADER {Program loader)
g
L

active function module
—>

inactive function module
L.

active function module
—

available memory area

b—— Jump destination from A@G5H

The graphic shows that system calls are passed through all function
modules. Should twe similar medules be loaded, both of them intercept-
ing the same system call, the one loaded first is not referred to until
the second has terminated its function. The file executor makes use aof
this facility to allow for nested execution of command files.

EOS System manual Daeumling & Zimmermann Page 14



Section A: System interface

A.7.2. Program header

If a program centains function modules, it is preceded by a 256-byte
neader describing where the modules are located within the file. fThe
neader may additioconally bear information on system variables to be chan-
ged; the lcader does the appropriate assignments after loading is fi-
nished. But the header may as well be empty, in which case the loader
is "tricked out" and does not remove itself from memory. It it then
possible +to call the lcader from the program using system function 59.
On the other hand, a program may consist merely of a header and the
associated function modules. When such a program file is loaded, the
command interpreter suppresses the search for inactive modules on its
next 1invocation. It becomes thus possible to keep modulezs with their
termination flag set. The subsequent program may use these functions,
they are removed only after the program run being terminated.

System call 60 has been defined to communicate with meoedules. This call
has several parameters which can be tested by all meodules 1loaded. If
none of them shows any reaction, the EOS system kernel returns GFFH in A
~and @6H in H,

Let wus do a view on the header. It begins with a l6é-byte organization
area:

DB GCO9H ; Header designation

DW CODESIZE ; length of program code

DB GCOH, ¥, & ; jump to a parameter setting routine
DS 9 ; - reserved -

DB NFUNC ; number of function modules (G-15}

The organization area is followed by up to 15 =ntries, one per function
module linked:

DW CFFSET + offset of module in file
DW CODESIZE ;7 Module length

DWW EXTRA ; RAM required additionally
DB "NAME ! ; 8 bytes module name

DW g ; ~ reserved -

Non-existing entries are filled with zeros.
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A.7.3. Internal structure of a function module

A function module has to satisfy three conditions to be recognized by
the system: It must be formatted according to the "PRL"™ format of Digit-
al Research, it must be preceded by a specific header so that the
program loader resp. the command interpreter can access it, and the file
type must read "RSX"™ instead of "PRL", The easiest way to generate PRL -
formatted object modules is to use Digital Research's linker, which is
recommended to be purchased. The header of a PRL file contains the
following information:

DB 1] i ~ reserved -

DW SIZE ; size of program code

DB o ;] - reserved -

DW EXTRA ; additionally required RAM
Ds 258 i - reserved -

Accordingly, the code starts B1@@H bytes after beginning of the file.
The base addres is always @l@0H, so the assembler source of the module
has to begin with a pseudo -~ instruction "ORG 1@BH". The code is
immediately followed by a bit table. For esach byte within the code area,
one bit flags whether the byte has to be adapted to the current loading
address oxr not. The first bit (bit 7) of the first byte of the bit table
dencotes the correction for the first code byte, bit 6 the correction for
the second byte, and so forth. The bit table begins at address

start-of-file + Ol@0H + SIZE (size of code},.

The function module itself has to be begin with the follwing data struc-
tures

DB ¢,6,9,0,8,0 3 - reserved -
START: JP MODBEG ; Entry into the module
OUTOF : Jp '] ;i Exit £rom the module
LASTP: DW LAST ; dddress of previous module
REMCVE: DB 1} ; Inactivity flag

DB 1] } - reserved -
NAME: DB *NAME ' ; Module name

DB g,8.¢ ; - reserved -
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The labels and their meanings are:

START: This is the module entry point. The program loader alters the
system entry jump vector at address GB@5H so that it points to
this address. ’

QUTOF : This is the exit out of the module. If a system call has to be
issued, the module must be left by a jump to this address. The
program loader alters the adress of this jump instruction in
such a way that it leads into the follwing module, resp. into
the program loader. The vector within the loader itself points
into the EO0S bank manager.

LASTP: A pointer to the previcus module in the chain. The module
loaded last has a value of B@5H in this point.

REMCVE: If this byte is different from zero, the module will be erased
from memory at the next warm start.

NAME: Module name, eight characters.

When programming modules, stack discipline must strictly be observed,
bhecause it is possible that the calling program does not supply suffi-
cient stack area.
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A.7.4. Function modules - an example

As an example, the module shown below intercepts on system call 1 (read
console ‘character), transforming each line feed character (LF} into a
carriage return (CR). Furthermore, it is disactivated by control-C:

ORG 1934 ; base addresse is B100H
DB 3,d,9,9,08,9 ; - reserved -
COMEHERE: JP TEST ; Module entry
EOS: JP 4] ; Module exit
DWW a,d i room for pointer
REMOVE: DB 7] ; do not remove
DB g ; - reserved -
DB 'LF - CR ' ; Module name
DB ¢,9,0 ; - reserved -
TEST: LD A,C ;7 check system call,
ce 1 ; 1is it function 17
JR NZ ,BDCS ; pass if not so
LD (SPSAVE} , 5P ; otherwise, save stack pointer
LD SP,STACK ; and set up own stack area
CALL EOS ; call EOS
LD SP, (SPSAVE) ;i restore old stack
cp BAH ; Line Feed?
JR Z,LF ; 1f so, branch
CP G3H ;} Control-C?
RET NZ ; 1if not, return character
LD UFFH ; otherwise,
LD {REMOVE) ,Aa : set termination flag
Jp a ; and perform warm start
LF: LD A, BDH : replace LF by CR
RET
SPSAVE: DW 1] + room for old SP
DS 4 ; auxiliary stack area
STACK EQU [ ; top of own stack
END
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A.8. System variables

All system kernel variables have been collected into a memory area of
their own. This area is placed in the "common memery" area, on the MZ-
3500, it begins at @FFOBH. The data contained there can be read and
written. To access system variables, system call 49 should be used, as
the base address of the variables' area is implementation dependent.

The table below has five columns, the first of which denotes the offset
of a certain variahle relative to the area base address, the gecond the
variable name. <Colunm three specifies whether the variable has the same
meaning as the corresponding CP/M plus variable. Column four specifies
whether the variable may be altered by the user, or it is "read-only".

Offset Name cp/M Alter Function

F@H-@F4H no - reserved -

@54 EQSVERS yes yes BOS version number for function 12,
Can be changed by function 72.

#6H-E9H USERFLG yes yes four bytes free for user applications.

GAH-GFH no - reserved -

148-11H RETCODE ves yes Program return code for function 148,

12H-17H no - reserved -

18H-194 FILENR no no The number stored in this variable is
used by $SPOOL and $DC to create uni-
que file names for temporary files.

It 1is incremented by 1 after each ge-
neration of a temp file. The file name
generated will be "S¥Snnunn.SS5$8".

1AH CWIDTH yes yes Characters per screen line. Not nused
by EOS.

1BH no - reserved -

1CH CLENGTH yes yes Number of screen lines. Wot used by
EQS.

1DE TABSTOP no ves current Tab stop. This value can by

changed by use of function 74.

1EH-1FH no - reserved -
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26H~-21H

22H-23H
24H=-25H
26H-27H
28H-29H
2pH-2BH
2CH

2DH

2EB

2FH-32H

33H~34H

35H-36H

37H

39H-3BH

3CH-3DH

3EH

FXDVEC

CIVEC

COVEC

AIVEC

AOVEC

LOVEC

PRTTIME

DOLVL

CMODE

BNKBUF

PRTEND

SERNR

CURDMA

CURDSK

EOS System manual

no

ves

yes

yes

ves

yes

no

noa

yes

ves

yes

no

ves

yes

noc

ves
yes
yes
ves
yes
no

yes

no

no

yes

no

yves

no

o

no

System interface

Fixed media vector. aAll drives denoted
as installed fixed by their corre-
sponding DPB set a bit in this vector
on their first access. After a DISK
RESET {(see EO0S5 function 13}, the con-
tents of this vector are copied into
the login vector.

CONTN: device hit vector.
CONCQUT: device bit vector.
AUXIN: device bit vector.
AUXOUT: device bit vector.
LSTOUT: device bit vector.
- reserved -

Time-out constant for cutput devices.
May be changed by function 73.

Current nesting level of $DO execut-
ions.

- regerved -

Consple mode vecteor. Can be set and
read by function 189.

Address of the EOS workspace buffer.
This buffer has a length of 128 bytes
and may be used by an user program as
long as no system call is performed.

String delimiter for function 9. This
value can be read and set by function
tld.

System kernel serial number.

Current DMA address, can be set by
function 26.

Current drive, can be set by function
14,
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offset Name CP/M
3FH-48H PARAM ves
41B

42H BRKCH no
430 FUNC yes
44H CURUSR yes
45H DSPDRV no
46H-49H

43H - SECCNT yes
4BH ?ERROR yes
ACH-4FH DRVCHN yes
5¢n TMPDRV yes
51H ERRDRV yes
52H-54H

55H GRAPH noc
56H

EOS System manual

Alter

no

yes

no

no

yes

no

yes

yes

yes

yves

no

no

System interface

Functien

Parameter (contents of DE) of last EOS
function.

- reserved -

Current second break character. Can be
set by function 75.

Mumber of last EOS function.

Current user area. Can be read and set
by function 32.

The drive displayed in the status
line,

- reserved =

Current Multisector count, can be set
by function 44.

Current error moede, can be set by
function 45.

Drive search sequence for commands,
used by command interpreter. Up to 4
entries are possible, where a "1"
denotes drive &, a "2" drive B, etc. A
value of zero refers to the current
drive. The remainder of the table isg
filled with zero bytes.

Drive to be used for temporary files.
This variable 1s evaluated by the
spooler and by $DO.COM, e.g. A value
of "#" denotes the current drive, a
"iv  dJrive A, a "2" drive B, and so
forth.

Number of drive which caused the cur-
rent physical error.

- reserved -

when non-zero, the graphics interpre-
ter is active.

- reserved -
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Offset Name CP/M Alter Function

57H ECSFLAG yes no Current EOS flags. The flag bits may
be set by function 76. for an explan-
ation of the flag bits, refer to chap-
ter A.9.

58H-59H DATE ves no Current Julian date, where a value of
1 corresponds to January 1lst, 1978,
The date and time variables can be
read and set by function 1084 and 165,

respectively.

SAH HOURS yes no Current hour, BCD format.

5BH MINUTES yes no Current minute, BCD format.

5CE SECONDS yes no Current second, BCD format.

5DH-61H no - reserved -

62H-63H MXTPA yas no Top of memory, actualized by the
program loader,

64H-65H no - reserved -

66H DIRLBL no no Directory label of current drive. May
be read by function 161.

67H-69H no - reserved -

6AH-6BH PHSCSV no nc Address of checksum vecters of current
drive.

6CH-6DH PHSALV no ne 2ddress of allocation vector of cuxr-
rent drive. May be read by function
27.

6EH-7FH DPB no no Disk Parameter Block of current drive.
A call of function 31 returns this
address.

After system calls 13 {Reset Disk system) and 14 (Select Drive}, the
contents of the area from 86AH to @7FH are undefined. Only on physical
disk accesses, values are entered there, It is recommended to read these
variables conly by the corresponding EOS functions.
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A.9. EOS Flags

EOS maintains a flag byte in its system variables area. - It is described
in chapter A.8 under the name "EOSFLAG" with an offset inte the system
variale' area of 57H. This flag byte holds a number of user - alterable
flags which controcl the overall behavier of EOS, The flags are not
affected by system restarts, Their meanings are:

Bit 7 ~ reserved to maintain CP/M plus compatibility -
Bit 6 : - reserved to maintain CP/M plus compatibility -

Bit 5 : If this bit is set, the Line Editor is activated. Upon a
call of EOS5 function 18 to read an input line from the
console, this line will be read using the screen editor
of the computer system. Normally, this kind of input is
performed by the Mini editor of EOS.

Bit 4 : If this bit is set, a break character keyed in at the
console will not automatically abert the program.
Instead, the break condition is displayed at the screen
and the operator is regquested to respond.

Bit 3 : This bit has been introduced to provide for a general
break facility. If it is set, EO5 checks for break
characters  on each call. If a break character has been
recognized, the address of the corresponding system call
is diplayed in conjuncticn with a break message. The
Operator is offered variouns coptions for responding.

It shall not be kept secret that there are certain dis-
advantages with this facility. System throughput goes
down, "“typing ahead" is no longer possible and some pro-
grams processing break characters as normal input won't
work properly. In general, this feature is more a debug-
ging aid.

The remaining three bits are reserved for internal use. Bits 6 and 7 may
be freely used by application programs, but if done so, they are no
longer compatible to CP/M. For such purposes, it is recommended to make
use of the dedicated User flags within the system variables' area.
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A.1¢. System Frrors

All system calls which access disks may cause errors, These errors are
subdivided into logical and physical errors. Conktkary to physical er-
rors, the reason of logical errors is erroneous behavior of the program
or the system. A typical logical error were an attempt to read data past
the end of a file.

Logical errors are returned in register A, Following wvalues are
possible:

1l = Missing data. This error can occur only when reading a disk
file, namely, if one attempts to read past the end of the file
ot Wwithin a gap produced by random write operations. Further-
more, on sequential writes, the error denotes that the direct-
ory is full.

2 = Disk is full. Can occcur only with write operations.

3 = BAn error was encountered when changing the current extent. In
general, this error will occur only when the directory strue-
ture is destroyed.

4 = Attempt to position te non-existing extent. Can occur only
with random read operations. Essentially, this is an extension
of logical erxrer 1.

5 = Directory full. Tt is not possible to establish another ex-
tent.

6 = The random block number specified exceeds the upper limit
(currently, 65535). This error can also occur on an attempt to
create a file larger than 8 Megabytes.

If a physical error is encountered and normal error handling is speci-
fied, an error message is displayed on the screen., This message looks
like:

EQOS system error in function #n, file dinnnnnnnn,.eees
(message)

or
EOS system error in function #n, drive d:

[message)

where n denotes the system function number which lead to the error, and
nannnnnn.eee 1s the file affected. The error messages themselves read
like this:
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1 = Read/write error. A non-recoverable error was encountered on
reading or writing a disk.

2 = Device is write protected. This can occur either after a pre-
cipitate disk change or as a consequence of function 28.

3 = File 1is write protected. This kind of error will occur on
attempts to write to protected files. There are two reasons
for files being write protected:

1. If the corresponding attribute bit is set.

2. If the file resides in user area ¢, but is opened from a
different user area.

4 = Device not selectable. This error occurs on attempts to access
a non-existing drive or a drive which' format could not be
determined.

5-7 = ~ reserved -

8 = File already exists. Can occur with functions 22 (CREATE FILE)
or 23 (RENAME FILE).

9 = File name contains "?". A number of functions require an unam-
biguous filename and hence, refuse ambiguous filenames by re-—
turning with this error code.

14 = - reserved -

11

A BREAE character has been recognized.

Physical errors are returned in register H, with register A set to @FFH.
A value of JFFH is, however, also possible with logical errors, in which
case H is returned as "@B". With EO0S, physical errors can be handled in
various ways. The error handling mode is specified by system function
45. There are three opticns:

1. The error condition is flagged to the calling program.

2. The operator is notified of the error condition by a message on
the screen, and the calling program is also informed.

3. The operator is notified of the error condition and is offered
to take certain actions. If the operator decides to continue,
the error is flagged to the calling program. The operator
options are:

A. Try to repeat the operation affected.

B. Abort current program,

C. Ignore error.

D. Continue and return the error te the calling program.
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A.1l. Table of available system calls

EOS

Terminate program
Console input
Conscle output
Aux, device input
Aux. Qevice output
Printer output
Terminal - I/0
Aux. Input state
Aux. output state
String output

Read input line
Get terminal state
Version number
Disk Reset

Select drive

.Open file

Close file

Seek directory entry

Continue dir.-seek
Erase file

Read block sequential

Write block seguit'l
Create new file
Rename file

Get login vector
Get current drive
Set DMA address

Get allocation vector

Write protect drive
Get RSO vector

Set file attributes
get disk parameters
get/set user code
Read random

Write random
Compute file size
Set random block #
Reset drives

Lock drives

Release drives

Write random w/ =Zero

Svystem manual

Parameters
E = char.
E = char.
E = char.
E =

>

2

A

char./code

string

line buffer

drive
FCB
FCB
ECB

FCB

FCB

ECB

~ ECB

»or o ot

> on

FCB

DMA adress

FCB

user /
random
random
random
random

@FFH
FCB
ECB
FCB
FCR

hit vector
bhit vector
bit vector
random FCB

Daeumling & Zimmermann

System interface

Result

{does not return)

Y

buf
A

HL

fer filled with

I | T I N Y N (IO [ O | I LU |

char.

char.

char., if E = code

input
g or 1L
ga31H
error code
code
code
code
code
code
code
code

error
error
error
error
error
error
error
error code

error code

bit wvector

current crive

address or BFFEFFH

bit vector
error code

DPB or = @FFFFH

= user, if E = @FFH
= error code

= error cocde

R2 hold block number
R2 hold block number
=9

= error code
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EQS

Name

Write and verify

Lock block

Release block

Set Multisector Count
Set error mode

Get disk space

Chain program

Flush buffers

., System variables

Direct BICS call
Load program

Call function mecdule
Set error mode
Change process
Memory dump

Test feor break char.
Execute file
Background print pile
Printing pontrol
Check drive ready
Set system version
Set time out

Set tab stop

Define BREAK char.
Set EOS flags
Release data buffers
Truncate file

Write DIR label

DIR lahel data byte
Read time stamps
Write XFCB

Bet date

Get date

Set password

Get serial number
Set program code
Console mode

$/R string delimiter
Display block

Print block

Invoke graphics
Construct FCB

System manual

Parameters

DE © FCB

DE © FCB

DE “ FCB

E = # of blocks
E = #/0FEH/UFFH
E = drive

E = chain flag
DE ” vector

DE " parameter
DE "~ FCB

DE " parameter

E = 0 or BFFH

E = process §#
DE " dump vector
E = char. /OFFH
DE " FCB

DE ~ FCB

E = conktol code
E = drive

E = version #

E = time interval
E = tab stop

E = BREAK char./0
E = flag byte
DE " FCB

DE " dir label

E = drive

DE ° FCB

DE " XFCB

DE " date

DE " date

DE " password

* destination
code / BFFFFH
mode / @GFFFFH
char / BFFFFTH
block param's
" block param's
* parameter

" parameter

=
L I ||

Daeumling & Zimmermann

System interface

Result
AH = 0
AH = 4@
AH = @

DMA buffer=free space
{does not return)

AH = error code

HL = value

HL = return value
AH = error code

HL = error code

A = previous code
L =4 or UFFH

AH = error code

AH = error code

4 =@ cr @FFH

HL = ready cocde

A = version number
A = time out

A = tab stop

A = BREAK char.

A = flag byte

AH = 4@

AH = error code

AH = error code

AH = error code / data
AH = error cade

A = (OFFH

A = seconds

destination filied

HL=¢ode, if DE=@FFFFH
HL=mode, if DE=0FFFFH
A =char, if DE=fFFFFH

HEL
HL

error code
end-cf-string / @
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- This page has been left blank for ¥Your notes -
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EE 322 FE RS A A PR E R F IR R TR R E LR B T R R L g g g g g e Y Y LR .L.]
* *

* @ - Terminate Program Run *
* *

AhkRRRRXRAR AT A Ak IR R AT XA R Rk h kAR TR b h Ak kR A A kA A XA A A X AR A AN R AR R kAN RRA X &

On entry: C = 6gH
DE = ---

On return: (does not return)
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

- none -

The calling program is terminated, control is passed to the warm start
vector at address @@080H., This system call has the same effect as a
direct jump to @96H.

If the calling program has set a program error code (see function 168),
this will be handled by the command interpreter.
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FhAkhkRAkkhkhkhhkhhARRhAbhhkkhkhdhhdhhkhdhbhhhbhhhhhhdkhdhhhbohhhbhhbrhhhdhhbdhdhdhadid

* *
* 1 - Read Console Character *
* *

KhkhhhhhhkhkhhkhkhhkFhARAA A A ARk b kd R FRrId kA d kbbb hbhkkhhhkdthkrhhkhhhhbhkdbkhkik

On entry: C = @1H
DE = —--

On return: A = character read from console
Possible logical errors:
- none —
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences te CP/M 2.2 resp. DiCOS:

The contrel characters Ctrl-§, Ctrl-0Q and Ctrl-P have been recognized
during console cutput only.

The next pending character is read in from the keyboard. Printable
characters and the ASCII contrel characters CR, LF and BS are echoed
back to the console device. If a HT (tabulation character) is received,
the input positicn will be moved te the predefined tab stop. However,
should raw screen display mode he selected by function 169, ne tabula-
tion will take place.

Console output may be interrupted by typing the ASCII contrel character

DC3 (Ctrl-8), as long as this facility has not been suppressed by system
call 129. In this case, DC3 is passed to the calling program.
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If console output has been suspended by typing DC3 (Ctrl-5}, following
characters may be keyed in:

DC1 {Ctrl-Q)

or - Resumption of console cutput.
DC3 (Ctrl-8) .

DLE (Ctrl-P} - The printer is switched on/off parallel to the
screen. DLE acts like an on/off toggle switch., If
raw screén display has been selected by function
199, it is not possible to control this kind of
hardcopy protocol.

BREAK character - The program is aborted. Break character recog-
nition may also be influenced by function 189.
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KAk kkrkkkkhhhkhrhhhhhhhhkhkkhkthhhbrkbhkhhrahrhkdhkhhbhhdrhkhrhhFhkTRAXTRRA TR TR

* *
* 2 - Write Character to Conscle *
* ®

khkdkdkhkhhhhhhdkhhhhhhhkhhkhkhkhhhhbhkhkhohkAhhhhh kbbb Rk dbr et kA hh b hhd o hd

On entry: C = @2H
E Character to be written

On return: _—
Possible logical errors:
~ none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

= none -

The character passed in register E is sent to the conscle. If the
printer is switched parallel, the character is sent to the printer, too.
The screen control facilities mentioned at function 1 are also available
with this function.
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EEEEEES SRS E LSS SR AR RS R R R RS R RN R AR RN ER RS LE SR

* *
* 3 - Read Auxiliary Device *
* *

kkdkkkkkkkkhhkkhkhkkhRhkhhhkhhhkhRhkrkRihkA XA RAZ Rk kbR kkdrkhhhkrhhkd ki hRivhi®

Oon entry: C = @3H
DE = ——-

on return: A character read from Auxiliary device
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -

Differences to CP/M 2.2 resp. DiCOS:

The Auxiliary device was formerly subdivided into the devices RDR:
(Reader) ang PUN: (Punch).

A character is read in from the Auxiliary device. Normally, the
Auxiliary device is mapped to the serial interface, but this definition
may be changed freely.
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hkhkhkkhhdhhhkhhhhhkdhhhhbhdhdd bk ok hhrh AT AR A AR A AL TR L AR AAE LT R RN AN AL AR d &

* *
* 4 - Write to Auxiliary device *
* *

khkkhkdhdkhhkhrhkrhkkhhdhhbhhkhkbhhhhhbhkhhkbrhhkhkbhhbkhhrdrhhkdxhdhrdhrdrhokahdherk

On entry: C = @4H
B character to be written

On return: -
Possibhle lbgical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp, DiCO0§:

The Auxiliary device was formerly subdivided into the devices RDR:
{Reader) and PUN: (Punch}.

The character passed in register E is written to the Auxiliary device.
Mormally, the Auxiliary device is mapped to the serial interface, but
this definition may be changed freely.
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EEEE S S T2 22 R E 2SS RS TR SRR E AR SR R EE R EEE TR SRR R PR EEE T TP

* *
* 5 =~ Print Character *
* *

kkhkdhhhkhhkhhkhrkhkhkhkhkkkhIhh xRk dTkFr kA Ak kb kAR kdkdhkdhdhhhhdbhkdrrhhrhhhkhdhk

On entry: C = #5H
E character to be printed

"

On return: —_—
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

- hone -

The character passed in register E is sent to the printer. If the
printer is not ready to accept a character, a message will be Gisplayed
after a timeout interval which may be set by system function 73. If =&
key is pressed now, printer output is aborted. If the printer has been
switched parallel to the screen, this mode will be canceled.
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Fhkhkhhkhkhkhkhdhhhbdrhho ke rd XA kA AN h b bhkhnhbkrhhddhhhohhhhhkkdhdhhhkbkhhkhhdhidti

* *
* 6 - Direct Terminal 1/0 *
* *

RAXKERRARNRNAA NI A kAo hhohhddbdbdhhdbd kA h AR AR AI A XA RIA AT A A AA R I AR IR R

n entry: C = g&H
E output control

On return: A = State or character, if requested for
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -—
Differences to CP/M 2.2 resp. DiCOS:

The parameter E = GFEH and E = @FDH have been introduced.

This functicn allows for direct control of the console device. A control
code 1s +to be passed in register E, which may take one of following
values:

UFFH - Check keyboard for a pending character. 1If no character has
been keyed in, a value of § is returned in register A;
otherwise A holds the character typed in.

@FEH - Check ke?board state. If there is a character ready for
input, register A is set to #FFH, if there is no character,
A is set to 4.

@FDH - Read character from keyboard. The system waits until a
character is typed, then returns it in register A.

others - All other values are interpreted as characters to be written
and sent tc the ceonsole.
As this system call is a pure I/0 function, none of the control features

mentioned at function 1 are available.

EQS System manual Dasumling & Zimmermann Page 36



Section A: System interface

[ZEF S X R R SRR 2 A AR R R AR R AERS SRR AR RS SRR R AR AR EE LRSS EE SRS
* *
* 7 - Check Input Status of Auxiliary device *
* *
FEAER AR ATXRA R T A A h kT hdhhkA kA khkhkhhxhhkbhhkkhrkrhhhkhxkhhek*rrhhk

On entry: C = §7H
DE = —-—-
On return: A = State

Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CB/M 2.2 resp. DiCOS;
Up to now, this was the function to read the IOByte at address @B993H.
Because the device assignment mechanisn has been substantially changed

under ECS 3.6, the IOByte is no longer supported and the functien became
free for other purposes.

The Auxiliary device is checked if it has a character ready for input.
If so, A is set to 1, othexwise to 0.

Normally, +the Auxiliary device is defined as serial interface. The
definition, however, may be changed arbitralily.
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FhAEE ARk bhhkkhhhkhhhkhkhhdhhdhddrhddhhhhkdhhhdhhkhhhkhhohkkhohkkhhkhkhkhhhkhhddhdhdhk

* *
* 8 - Check Output status ot Auxiliary Device *
* *

kkkARXXXEA Tk, hhhkhhkhkhkhdbhkhbhhhhhbbhbhkhhrhbhhthkkhkhkdrhRI it dEd TR bbb dhd

0On entry: C = @8H
DE = ——-

On return: A& = state
Possible logical errocrs:
~ none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to EP/M 2,2 resp, DiCOS:
Up to now, this was the function to set the IOByte at address G@g3H.
Because the device assignment mechanisn has been substantially. changed

under EOS 3.¢, the IOByte is no longer supported and the function became
free for other purposes.

The Auxiliary device is checked if it is ready toc accept a character for
output. If so, & is set to 1, otherwise to #.

Normally, the Auxiliary device is defined as serial interface. The
definition, however, may be changed arbitralily.
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ARX A RKRI AR IR E ANk kAT ko k kb kR bk Ak kR A Rk Ak kA AR AR AR AN N AR R A A bk Rk kR hk kA&
*

*
*

*

9 - Print String *
) *

A XTI IR KKK T IR RRR IR EARNNTAA RN R IR R AR IR A A AR Akkhkh kv bk hh bk khkhdd

on entxry: C = @g9H
DE pointer to string to be printed

On return: ———
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

By means of system function 119, the string delimiter may be defined
arbitrarily.

DE peints to the first character of a text string in memory. The string
is sent to the console. The control facilities mentioned at functicon 1
are available, if they have not been suppressed by function 109. A "§"
character denotes the end of the string, but function 11¢ allows for any
character to be defined as string delimiter.
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* *
* 18 - Read Line from Console *
* *

LRSS EEE R A SRR R R L LA SRR RS E AR

On entry: Cc = @aH
DE Addres of bufer or JGB¢H

On return: -
Posgsible logical errors:
~ none -
Possible physical errors:
- none -
Differences to CBP/M plus:
The system implementor may link a line editor to the system, e.g. to
make use of special hardware features of the screen. This editor, then,
can be activated resp. disactivated by function 76.

Differences to CP/M 2.2 resp. DiCOS:

The input line may be preset with characters.

An input line is read from the console and deposited in memory where DE
points., The input buffer has the following structure:

MAX must be set prior to the system call and denotes the highest number
of characters which can be keyed in. Input is aborted if the operator
attempts to type more characters. The buffer may be up to 127 characters
long.

When input is terminated, CUR holds the number of characters actually
typed in. In the above scheme, the characters are numbered as 1, 2, up
£0o n. After the last character input, the buffer contents are undefined,
which is marked above as "???".
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The following special characters are allowed in the input:

BREAK char. - If the very first character entered is a BREAK charac-
ter, the program will be aborted. A previous call of
functien 149 may prevent this.

CAN (Ctrl-X) - All input is erased.

BS (Ckrl-H)
DEL (Rubout) - The character typed last is erased.

DLE (Ctrl-P) - The parallel running printer is switched on resp. off
as long as this feature has not been suppressed by
function 1¢9.

Furthermore, it is possible to make the input processing implementation
dependant .by system function 76. By doing so, the 1line editing
functions of CRT terminals can be made available, for instance.

If DE is set to zero, the current DMA buffer (see function 26) is used
for input. The buffer may be preset with any desired text, terminated
with a @-byte. The maximum buffer size must also be specified. 1f the
text contains a line feed (LF) or carrige return (CR) character, the
function will be aborted and the string output so far be used as input.
The same will occur if the text is longer than the specified wmaximum
buffer size.
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¥ . *
* 11 - Check Keyboard Status *
* *

AR A AR KRR R R AR AT AR AR LA AR RN A AR AR R R KRR I AR IR A R AR AR A AR A AT AT AN NIk kR * %

Oon entry: C = @BH
DE = ——-
On return: A = State

Possible logical errors:
- none -
Possible physical errors:
~ none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

The keyboard status check can be limited to a test for BREAK characters.

If a character has been typed on the keyboard, a value of §lH is return-
ed in A, or § otherwise.

By c¢alling function 169, this function can be modified in such a way
that @1H is returned only in case of valid BREAK characters.
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* *
* 12 - Get System Version Number *
* *

FREKRREEEX XA REA R AR AR R R R A kA ANRRR IR A AR A bbbk kR R AT T bk k ko kdihxhakhkhkkhkkk

On entry: C = @gCH
DE = =~

Cn return: HL = Version number
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
The version number can be set to any value by functian 72.
Differences to CP/M 2.2 resp. DiCOS:

see above’

In raegister H, =zZero is returned (MP/M II returns 1l in H). Register L is
set to 31H, denoting the compatible CP/M version number.

This function can be used t0 write version number dependant programs,

which do not make use of the CP/M 3.0 compatible functions when running
under CP/M 2.2 or similar operating systems.
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* *
* 13 - Reset Disk System *
* *

EEEEEESEE S SRS E R AR A L L LRSS SRR TR LSRR

On entry: C = GoH
DE = ——-

On return: A @ or #FFH
H = physical error code

Possible logical errors:
- none -
Possible physical errors:

1 - Read/write error
4 - Drive cannot be selected

Differences to CP/M plus:
Physical error can occur,
Differences to CP/M 2.2 resp. DIiCOS:

see atove

All logged-in drives will be "forgotten", i.e. their definitions are
erased. On the next access to a drive, all parameters are new defined,
e.g. disk format. Drive A is specified as default drive. The DMA address
is set to 80@H.

Drives which are defined as being installed fixed (refer to the DPB
descripition in section B) are not affected by this function, i.e. they
remain defined. If it should become necessary to reset these drives too,
use system function 37, which resets all drives regardless of their
characteristics. :

If there are yet unwritten data buffers, these are flushed to the disks.

Physical errors occurring during writing will be handled according to
the specified error handling mode.
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* %
* 14 ~ Select Drive *
* *

kkkkhdikhhhkhhkkhkhkkhhkkkhhihhdkrhkkhhhhhkkkhktdrhhhhhhhkhhkhkhhrhhhhkhkkhkrhkdhkbrkhhkk

On entry: C = @EH
E drive to be selected for future I1/0

On return: A = @@H
Possible logical errors:
- none -
Possible physical errors:
= none -
Differences to CP/M plus:
The physiral drive selection is postponed until a physical disk access.
Differences to CP/M 2.2 resp. DiCOS:

see above

The drive specified by register E is defined as reference drive for
future disk I/0. The drive is not yet selected physically, this occurs
on the first "real™ access of the drive.
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* *
* 15 - Open File *
* *

AEEFRARXKRTRAARA TR bbbt hddrkdhhhhkhhr bk krkkddhhkhhkhhkkhhhkkhkbkthhkhkdhhhhkk®hk

3FE
address of FCB

On entry: C
DE

On return: A = error code
H = physical error code

Possible logical errors:t
- none -

Possible physical errors:

- no errors occurred

- Read/write error

- Drive not selectable
~ Question marks in file name

O Sy

Differences to CP/M plus:
1) & password will be ignecred.
pifferences to CP/M 2,2 resp. DiCOS:

1) Automatic search in user area ¢ und opening for reading 1if present
there.

2) The file name must be unambiguous.

3) A byte count will be taken over.

The file specified by DE is opened. Opening a file is essentially a
directory search {(on the selected drive} for the file name, followed by
copying the information found there into the FCB. The high extent byte
is always set to zero. ©Normally, the lower extent byte is also set to
zero, however, it is possible to specify an extent number in order to
open a specific extent. The file name must be unambiguous, i.e. it must
not contain question marks.

The Current Record Byte within the FCB (byte number 32} should be set to

zerc to enable subseguent sequential access. If it is set to 0FFH, the
byte count (see function 31} is copied into this byte.
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The file search is started with in the local user area. If the file is
not present there, a second attempt is performed in user area @. Could
the file be found there, the system attribute (bit t2'}) is tested for
being set, If so, the file is cpened in read only mode. This file state
is flagged by setting attribute bit £8',

This mechanism allows for accessing files in user area § from any other
user area. It becomes thus unnecessary to have a copy of each program in
each user area.

If extent @ has been opened and time stamps on file access is specified
in the directory label, time stamping is performed now.

On a successful search, A and H are both set to #. I1If the file courld not
be found, & is set to OFFH and H to #.

In case of physical errors, a message is displayed and the program
aborted in the normal error handling mode. If the error mode has been
changed by function 45, A is set to GFFH and H to one of the above
mentioned error numbers.
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*® *
* 16 -~ Close File *
* *

khkkhkkkkhhkkhkikhkhdhkhhdhhhhkadhhhhkhhhhhdhdrhhhhhhhhhhhkddhhbhkhkhhhhhkihokdhdhkdbdrrddbrhh

On entry: ¢ = 164
DE address of FCB

i3

On return: A
H

error code
physical error code

Possible logical errors:
- none -

Possible physical errors:

Read/write error

Prive is write protected
File is write protected
Drive not selectable
Question marks in file name

Bononod

WOk LN

Differences to CP/M plus:

A partial clese is performed as normal close.
Setting of time stamps for file alterations has been transferred here
from function 21.

Differences to CP/M 2.2 resp. DiCO0S:

The file name must be unambiguous.

The file denoted by the FCB (pointed to by DE) is cleosed. If the FCB has
been altered due to disk write operations, it is updated within the
directory. & partial close of the file, flagged by setting file attrib-
ute bit f5', is performed as a normal clase.

If the directory label specifies for time stamps on file alterations and
the file has actually been altered, the current time is entered into the
corresponding field in the directery entry. If the extent number is
different from =zero, the directory entry for extent @ is searched
beforehand.

If a physical error was encountered on directory access, an error mess-
age will be displayed and the operation may be attempted repeatedly in
normal error mode, If the error mode has been changed by system function
45, register A is set to @FFH and register H contains one of the above
mentioned physical error codes.
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* *
* 17 - Search for File *
* *

AR R R R R R R R A A AR A N A E R R R R R R A A R A R A A AR A AL A A AR A ARA AT AR AN A b ARk b kT h kR or ek hdk

On entry: C = 11H
DE Address of FCR

)

On return: A = Directory code
H = Physical error code

Possible logical errors:
- none -
Possible physical errors:

Read/write erxror
Drive not selectable

1
4
Differences to CP/M plus:

- none -
Differences to CP/M 2.2 resp, DiCOS:

- none -

Funciion 17 allows for searching of specific files. Drive byte, file
name and the first extent byte must be specified, the sacond extent byte
is automatically set to zero. Question marks are allowed at all posi-
tions.

This function, however, will return the first matching entry found.
Subsequent entries have to be searched for using system function 18.
Between the "Seaxch" calls, nc other calls which cause directory
accesses are allowed.

If the Drive byte contains a question mark, all directory entries of the
current drive -are returned, regardless whether they are allocated, free
or contain time stamps. Thus, this kind of system call allows for scan-
ning the whole directory.

Normally, a specific extent to be searched for will be specified by
setting the Extent byte to the desired vaiue. It should be noted that
this operation mode can find extents up to number 31 only, However, 1if
the extent byte is filled with & question mark, all extents of the
specified files will be tranferred.

EQOS System manual Daeumling & Zimmermann Page 49



Section A: System interface

Question marks withion the file name mean that the corresponding charac-
texs are irrelevant for the search, they will match any character {"wild
caxds"). File attributes in the "Search FCB" are ignored.

An entry found is not returned in the FCB, moreover, the complete 128-
bytes dirctory block is copied into the current DMA buffer. Register A
contains the number of the entry within this buffer, it can assume
values from # to 3, 1If time stamps are specified on the drive searched,
the values returned in A will be & to 2, as in this case, the last entry
contains the "Time FCB".

1f, for any reason, the search was unsuccessful, register A is set to
gFFH. H contains @ if the file could not be found, otherwise the phy-
sical error code. Physical error codes are flagged only if the error
mode was not changed by function 45,
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* *
* 18 - Search for subseguent entries *
* *

Kok kh kTR AR AR AR AR R R R R R R R AR A A LRI RE ARk E TRk Tk kAR ARk XXX A&k kdh

On entry: C = 12d
DE = —==

On return: A = Directory code
E = Physical error code

Possible logical errors:
- none -
Possible physical errors:

1
4

Read/write error
Drive not selectable

Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

- nonea =

If several directory entries are to be searched for, the directery scan
process has to be initiated by function 17, and continued by using
functioen 18. This means that between calis of function 17 and 18, no
system calls may be performed which iead to eventual directory accesses.
Furthermore, the FCB used by functien 17 must not be altered by the user
program in any way.
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* *
* 19 - Erase file *
* *

hhkkkhkkdxrrhibdhhkdbhdkhhkrhhhhhhkhkhidkdrdddrhhhhkhhhhRoddhdhhkhkhihRihkdhhbkhkk

13H
Address of FCB

On entry: c
DE

"

On return: A = Error code
H = Physical error code

Possible logical errors:
- none -

Possible physical errors:

Read/write error

Drive is write protected
File is write protected
Drive not selectable

LRI
1}

Differences to CP/M plus:
Passwords and erasure of XFCBs are not supported.
Differences to CP/M 2.2 resp. DiCOS:

If any of the files to be erased is write protected, mno files at all
will be erased.

All files matching the file name specified in the FCB will be erased.
The file name may contain question marks. If file attribute £5' is set,
only XFCBs are to be erased. Because EOS does not support XFCBs, this
operation mode is treated as a successful erasure, i.e., actually
nothing will be erased, but A and H are returned with zero values.

If one or more cf the files to be erased is wrlte protected, the erasure
function will be aborted. No files at all will be erased, whether they
are write protected or not.

If no file to be erased could be found, A is set to HFFH upon return.

Physical errors are treated according to the specified error handling
mode.
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* *
* 2% - Read Sequential P
* *

KEEKEKXAKRKTERKRERRRR R AR R AR IR AR AR RAKI AR AR AR X TR AR AR AR AR AR A Ak A kR kX

On entry: C = 14H
DE = Address of FCB

On return: A = Error code
H = Numbher of blocks transferred, resp. physical error code.

Possible logical errors:

1
9

Read past logical end of file
Invalid FCB

Possible physical errors:

Read/write error
Drive not selectable
Question marks in file name

1
4
9

Differences to CP/M plus:
The multisector count has been extended to 256, instead of 128.
Differences to CP/M 2.2 resp. DiCOS:

Up to 256 blocks, corresponding to 32 KBytes of data, may be transferred
by one read operation.

According to the current multisector count, 1 to 256 blocks of 128 bytes
cach are read sequentially from disk and deposited in the memory buffer
specified by function 26. Reading begins in the current extent at a
position specified by the Current record byte (byte 33 in the FECB).
Hence, a user program which performs seguential disk input should set
the Current record byte to O after opening the file. When the value of
the Current reccrd byte exceeds 127, the next extent is opened auto-
matically.

After a successful read, A and H are set to 6. If reading had to be
aborted due to an end-of-file condition or a gap in a Random file, & is
set to 1 and H helds the number of blocks transferred so far, which can
be # to 255.

EOS System manual Dacumling & Zimmermann Page 53



Section A: System interface

Error code 9 will be returned when the file had been closed and an error
occurred during closing, so that the FCB had to be marked as invalid.

If the error handing mode is set to automatic return, any physical
errors are returned in register H, in which case A is set to BFFH.
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* *
* 21 - ¥Write sequential *
* - *

khkkkkkkkhkhkhkhkkhkhhhhkkkhkkhkkkhkkhxhhkhkhhhhhhhhhhhddhhkhhkkhkhhxxkkxkkkkxkikkxkxkx

On entry: ¢ = 158
DE adddress of FCB

Error code
Number of blocks, resp. physical error code.

On return: A
H

Possible logical errors:

]

Disk storage exhausted
Directory full

Maximum file size exceeded
Invalid FCB

S-SR N
o

Possible physical errors:

Read/write error

Drive is write protected

= File is write protected
Drive not selectable

= Question marks in file name

non

[l

(=R Ny v S

Differences to CP/M plus:

1) The Multisector ccunt has been extended tc 256 max.

2) In case of errors, the file is closed automatically, so no data can
be lost.

3) If time stamps upon file alterations are specified, function 16 in-
stead of this function will perform the stamping task.

Differences to CP/M 2.2 resp. DiCO0S:

Up to 256 blocks, correspoding to 32 KBytes, may be transferred by one
write operation.

According to the current Multisector count, @ to 256 blocks of 128 bytes
each are written from the buffer specified by the current DMA address.
The file must be opened previously. The curreant extent number and the
Current Record hyte (byte 33 in FCB) determine the block number where
writing begins, A user program which has to do sequential disk output,
should set the Current Record byte to @ after opening or creating the
file.
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After the write operation is completed, the extent bytes and the Current
Record Dbyte denote the block to be written te next. If writing was
successful, A and H are set to #. If a logical error occurred and
writing had te be aborted, A holds the error code and H the number of
blocks transferred so far; the value lies between @ and 255.

In case of error, EOS automatically tries to close the file. Contrary to
CP/M plus, no data can be lost.

If the error handing mode is set to automatic return, any physical
errors are returned in register H, in which case A is set to GFFH.
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* *
* 22 - Create New File *
* *

AAkKhkhhiokhhkhhhkhhhhhhhhkhkRbrdE X AR RA A A XA A XA AK KRR KX LA bR A b khhkhkhhkkhhkkdhkhkhk

168
Address of PCB

On entry: c
DE

i

Error code
Physical error code

On return: A
H

Possible logical errors:
5 = Directory full

Possiblie physical errors:

Read/write error

Drive is write protected
File is write protected
Drive not selectable

File already exists
Question marks in file name

O CO LN

Differences to CP/M plus:
The file attribute f6" {create XFCB alse) is ignored.
Differences to CP/M 2,2 resp. DiCOS:

It is no longer possible to create duplicate entries.

The file denoted by the FCB is created. Filename and Extent byte must ke
initalized by the calling program, no gquestion marks are allowed in the
file name. EO0S initializes the FCB and opens the file for read/write
accesses. The upper extent byte is always set te # by EOCS, hence,
extents with numbers between ¥ and 31 may be created directly. However,
it is better to avoid this, because E0S can exhibit sensitive reactions
to false directory contents.

EOS ignores the file attribute £6' (create XFCB), as it does not support
passwords.

If time stamps on file creation are requested, the current +time is
stored in the access time field on creation of Extent #. If time stamps
on file alterations are also requested, the time is stored in the alter-
ation time field, too.
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Prior to creating the file, E0S checks if a file of the same name exists
on the same disk and in the same user area. If so, the file creation
request will be rejected.

Physical errors are treated according to the specified error handling

mode. In case of return, A is set to @FFH and H holds the physical error
code.
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* *
* 23 - Rename File #
* *

hhkhk kI kR R Rk kv kA kkhkhkhkF ki kkidrdhddkdhkhkhrhhdhhdhhdhkddbrhkrhhkdhkix

On entry: C =171
DE Address of FCB

On return: A = Error c¢ode
H = Physical error code

Possible logical errors:
- none -

Possible physical errors:

Read/write error

Drive is write protected
File is write protected
Drive not selectable

File already exists
Question marks in file name

W0 LN

]

Differences to CP/M plus:

1) Passwords are ignored.
2) The attributes of the old file name are preserved.

Differences to CP/M 2.2 resp. DiCOS:

1) Both file names must be unambiguous.
2} Mo file having the new name must exist on disk.

The file denoted by the FCB is renamed. 1In this case, the FCB contains
two file mnames; the second one beginning at byte 17 in the FCB. Its
structure corresponds to the first file name in bytes 1 to 16. The only
difference is that in the second file name, the Drive byte is not evalu-
ated. Both file names must be unambiguous, 1.e. they must not contain
gquestion marks. If a file of the same name already exists on the drive,
renaming will be refused by E05. File attributes of the old file name
are preserved for the new file name,

After a successful operation, both & and H are set to &, If the file to
be renamed could not be found, A contains GFFH and H is 4.

Physical errors are treated according to the specified error handling
mode. In case of return, A is set to OFFH and H holds the physical error
code,
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* *
* 24 - Get Drive Login Vector *
* *

hkdkkkkhkkhkhhkhhkkhdhhhhhkhhkhRhhkhkkhhhhhkhdhhdhddhhhhkrhhkrdhkhk kA kRt dhkdk

18H

On entry: C
DE

On return: HL

Login vector
Possible logical errors:
- pone -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2,2 resp. DiCOS:

- none -

A l6-bit vector is returned in HL denoting all drives currently known to
the system, i.e. all drives which have been accessed after the last disk
system reset. The least significant bit {(bit @ in register L) corre-
sponds to drive A, the most significant one {bit 7 in H) to drive P.
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* *
* 25 - Get Current Drive *
* *

EE R R N e R R R L O s T T L .}

On entry: c 194
DE = ---

On return: A = Drive number
Possible logical errors:
~ none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

- none -

The number of the drive selected by function 13 or 14 is returned in
register A, where a value of ¥ denotes drive A, 1 drive B, and so forth.
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* *
* 26 — Set DMA Address *
* *

khkkhkhhhkddhkhhdhhhhkihhdhhhhhhkdkhkhhhhhhkhhhAhhdhhdhhhhdhhdrrhhrdhdhkdrrohhokrat k&

On entry: C = 1AH
= DMA address

o
=]
|

Oon return: -~--
Possible logical errors:
- nong -
Possible physical errors:
- none -
Differences to CP/M plus:
Passwords specified in the DMA buffer are ignored.
Differences to CP/M 2.2 resp. DiCcOS:

- none -

The address specified by register pair DE denotes the begin of the
memory huffer for all future disk I/C, The DMA bhuffer is used for
buffering information with a number of other functions, too, Contrary to
CP/M plus, passwords are ignored, as ECS does not support passwords.

Beyond disk I/0 functions, the following functions make use of the DMA
buffer for information transfer:

18 - read line from console

17 - search for file

18 - search for subsequent entries
46 - get free disk space

47 - chain program
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* *
* 27 - Get Allocation Vector *
* *

R R R 2R R AR R R LR R R L AL AR A AR R RS EEEEESEIEEE RS S S

On entry: C = 1BH
DE = ——

On return: HL = Address of allocation vector or 9FFFFH
Possible logical errors:
- none -~
Possible physical errors:
- none -
Differences to CP/M plus:
Physical errors can occur.
Differences to CP/M 2.2 resp, DiCOS:

- none -

This function returns the beginning address of the allocation vector of
the current drive. The "allocation vector" is a bit vector, where begin-
ing with the most significant bit of the first byte, each bit denotes an
allocation cluster. If the bit is set, the corresponding cluster on disk
is occupied.

The allocation vector should not be used to determine the space remain-
ing on a drive, as it can be placed in a different memory bank. For this
purpose, function 46 should be called, which is used by all auxiliary
programs of EOS.

If no current drive has yet been defined, the definitons are read. In

case of physical errors during execution of this function, HL will he
set to BFFFFH on return.
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* *
* 28 - Write Protect Drive *
* *

khhkhhkhkkhhkhkhkrhhhdhhkkhkhkhkkhkhhhkhhhhhhkkhhhhhhohhohkhkhhhohoArhbdhdhhrAhhhrrihd

On entry: C = 1CH
DE = ——=

On return: -—-—-
Possible leogical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

- none -

A call of this function marks the current drive as write protected. The
protection can only be deleted by functions 13 or 37.
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* *
* 29 - Get Write Protection Vector *
* *

kkkkkhkkhkhhkhhhhhkhdhkhkhkhhkdhkhrkkhkhkkhhhhhhhkhkxhhkhuakdhkhhkhhhhhkhxhkhhkkrkkddkkdk

On entry: C = 1DH
DE = —-——

On return: HL = Write Protection Vectox
Posgsible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
Physical errors can occut.
Differences to CP/M 2.2 resp, DiCOS:

- none -

A 16-bit vector is returned in HL denoting all drives currently write
protected. The least significant bit (bit @ in register L) corresponds
to drive A, the most significant one (bit 7 in H) tp drive P,
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L *
* 3¢ - Set File Attributes *
* *
AR AR R AR AR R AR AR AR R R AR R R AR A AR R A A A AR R R RR AR A AR ARk Ak kA btk hkthdkrdkhdddthhdd

On entry: C = 1EH
DE Address of FCB

i

Error code
Physical error code

On return: A
H

Possible legical exrors:
- none -

Possible physical errors:

Read/write error

Drive is write protected
Drive not selectable
Question marks in file name

- N
it

Differences to CP/M plus:
Passwords are ignored.
Differences to CP/M 2.2 resp. DiCOS:

1) The Byte Count has newly been introduced.
2) ThHe BRackup attribute bit has been inverted as defined in DiC0S.

The file attributes specified in the FCB are written te the directory.
The attribute bits are defined as follows:

£1' - £3' = freely definable

f4' - fB' = reserved for EOS

t1 = Write protection

£2r = "System" file

[ = File is backed-up

if attribute bit £6' is set, the Current Record field of the FCB is
stored as Byte Count. This Byte Count can be read when opening the file
{see also function 15).
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If the attributes could successfully be set as specified, both A and H
are set to @ upon return. If the file was not found, & is set to @FFH
and H to @.

Physical errors are treated. accecrding to the specified error handling

mode., In case of return, A is set to UFFH and H holds the physical error
code.
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*® E
* 31 - Get Disk Parameter Block *
*® *

dhkkkhkhkkhhkkhhkhhrxrdhhhdhrhhhhhhhhhhhRdhrdhhxRoTA TR AR T bk ki hdh ik

On entry: c = 1FH
DE = ~-=

On return: HL = Address of disk parameter block .or QFFFFH
Possible logical errors:
- none -
Possibie physical errors:
- none -
Differences to CP/M plus:
Physical errors can occur.
Differences to CP/M 2.2 resp. DiCO08:

- none -

The beginning address of the disk parameter block of the current drive
igs returned in HL.

If no current drive has yet been defined, the definitons are read. 1In

case of physical errors during reading, HL will be set to @FFFFH on
return.

EOS System manual Daeumling & Zimmermann Page 68



Section A: System interface

R E PR R R E RS SRS EE RS EE SRS EEEEEEE SRR EE LR R EEEEEE R TR TR PR

* *
* 32 = Get / Set Usar Area *
* *

KA R kAR kR A A kA kA A A E A E R R R R A R R R A R A R R R R R R R E A A R R R R R R AR R A A A AR AR R A A AR AN R A AR AR A AA %

On entry: C = 2@H
E User Area or WFFH

On return: A = User Atrea

Possible logical errors:

- none -
" Possible physical errors:

- none -
Differences to CP/M plus:
User areas from ¢ to 33 can be set.
Differences to CP/M 2.2 zesp. DiCCS:

The DiCOS8 range @ - 99 has bheen reduced.

This function returns or sets the current user area, If register E is
set to OFFH, no new user area will be set, but the current value is
returned in A. If the value in E is less than 34, the current user area
Wwill be get to that value.

The range of possible values is not limited te ¢ to 15 to provide for a
facility to handle XFCBs in the range 16 to 31, if users want so.
Furthermore, Directory labels (user area 32) and time stamps (user area
33) can be accessed directly.
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* *
* 33 - Read Random *
* *

X E T2 2 XTSRS SEE RS S AR AR A SRR R R AR R EREEEEERELEERESEENELELEE LS L L EEES

‘On entry: C = 218
DE address of FCB

On return: A = Error cocde
H = Physical error code

Possible logical errors:

Read past logical end of file

Logical error in directory

Random reccrd number points to non-existing part of file
Invalid Random record number

onon

O Wt =

Possible physical errors:

Read/write error
Drive not selectable
Question marks in file name

1
4
9
Differences to CP/M plus:

The highest possible block number is 65535 = JFFFFH.

Differences to CP/M 2.2 resp. DiCOS:

- none -

This Ffunction 1is similar to function 2¢ (Read Sequential). The main
difference 1is that the start position for disk access is denoted by a
three-byte block number, which is stored in the FCB beginning at byte 34
{just after the Current record byte). The block number may assume values
from 9 to 65535. It is stored in reverse order, i.e. the least signifi-
cant byte is to be found in FCB byte 34, the next one in byte 35, and
the most significant in byte 36. The file must have been opened prior to
issuing this call.

According to the current Multisector Count, 128 up to 32768 bytes can be
transferred by a single read operation. The specified block number is
not affected.

It 1is possible to read a specific block in random mede, then switch te
sequential reading for further processing. However, the system will re-
read the current block on the first sequential access, resp. the first
blocks if the Multisector Count is greater than 1.
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In cage of logical errors, register A holds an error number and H the
number of successfully read blocks.

Physical errors are treated according to the specified error handling

mode. In case of return, A is set to UFFHE and H holds the physical error
code.
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* *
* 34 - Write Random *
* *

LR E SRR SRS R E S SRR L ELEE L LRSS LTRSS EEE LSS SRR AL RS EELEERERESE LSS

On entry: ¢ = 22H
DE Address fo FCB

[

On return: A& = Error code
H = Physical error code

Possible logical errors:

Disk storage exhausted
Logical error in directory
Directory fuil

Invalid Random recordé number
Maximum file size exceeded

||l

~SNUnwN

Possible physical errors:

= Read/write error

Drive is write protected
File is write protected

= Drive not selectable

= Question marks in file name

[F= R UL SC i R
1]

Differences to CP/M plus:

1} In case of error, the file will be closed automatically,
2} The highest possible block number is 65535 = @FFFFH.

Differences to CP/M 2,2 resp. DiCOS:

- none -

This function is similar to function 21 (Write Sequential). The main
difference 1is that the start position for disk access is denoted by a
three-byte block number, which is stored in the FCB beginning at byte 34
{just after the Current record byte). The block number may assume values
from @ to 65535. It is stored in reverse order, 1l.e. the least signifi-
cant byte is to be fuond in FCB byte 34, the next one in byte 35, and
the most significant in byte 36. The file must have been opened prior to
issuing this call.
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According to the current Multisector Count, 128 up to 32768 bytes can be
transferred by a single write operation. The specified block number is
not affected.

It is possible to write a specific block in random mode, then switch to
sequential writing for further processing. However, the system will re-
write the current block on the first sequential access, resp. the first
blocks if the Multisector Count 1s greater than 1.

In case of logical errors, register A holds an error number and H the
number of successfully read blocks.

Physical errore are treated according to the specified error handling

mode, In case of return, A is set to OFFH and H holds the physical error
code.
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* *
* 35 - Compute File Size *
* *

dhkhkkhhhkhhkhhhhh kA XXXtk A XXX A AL A LI F IR T ALK AA R A X R R AR AR A AR AR T IR AR R AR A&

On entry: C = 23H
DE Address of FCB

Error Code
Physical Error Code

On return: A
H

]

Possible logical errcrs:
- none -

Possible physical errors:

Read/write erroxr

Drive not selectable

1
|
9 Question marks in file name

|13 T |

Differences to CP/M plus:
The highest possible block number is 65535 = GFFFFH.
Differences to CP/M 2.2 resp. DiCOS:

= none -

The end of the file denoted by the random-mode FCB is searched for, and
the number of the next sequential block is returned in bytes 34 to 36 in
the FCB. For example, if the last block occupied by the file has number
65535, 65536 will be returned even when the file consists of this single
block only. It is not necessary to apen the file prior to this functien.
If the file has been opened for writing, it must be closed, so that the
directory information is updated.

If the file was found, both A and H are set te ¢ upon return; if not so,
A is set to GFFH.

Physical errors are treated according to the specified error handling

mode. In case of return, A is set tec 9FFH and H holds the physical error
code.
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* *
* 36 - Set Random Record *
* *

hhkkkikkkhkdhbhhhhdhhkhhhhhhhhhhkhk kX kAR ARRAARARRAR KRR ARRRFE LA bk h Xk hhhhhkhhkx

On entry: C = Z4H
= Address of FCB

o
=]
|

on return: -—---
Possible logical errors:
- none -
Possible physical errors:
~ none -
Differences to CP/M plus:
The highest possible block number is 65535 = #FFFFH.
Differences to CP/M 2.2 resp. DiCOS:

- noene -

A call to this function computes the random record number for the next
block of a file processed sequentially, which is then deposited in FCB
bytes 34 to 36. It becomes thus possible to switch over from random to
seqguential mode and back again arbitrarily.
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* *
* 37 - Reset Drive *
*® *

LE R RS R R RS E SRS RS R R R R R EEEEEEEEE R EEEEEE S L

25H
Bit vector

On entry: C
DE

On return: A = §
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

- none -

The contents of DE are regarded as a bit vector, where each bit cor-
responds to a disk drive. The least significant bit (bit @ in register
L) denotes drive A, the next one drive B, and so forth up to the most
significant bit (7 in register H), which stands for drive P,

If a bit is set, the tables of the corresponding drive is reset. 2all
definitions, e.g. recording format, data carrier capacity ete., are
redetermined on the next access of the drive. An eventual write protect-
ion of the drive is deleted.
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* %
® 38 - Lock Drive *
* x

ERKRKKKKRAA R XXX LR XT AR XA AR AR A AR A A I Ak kAT IR AR AX kAT hhkhkdhdktvhhhhhhhkibhXxhiikx

On entry: C = 26H
DE Bit vector

On return: A a
Pogsible logical errors:
- none -

Possible physical errors:
- none -

Differences to CP/M plus:
- none -

Differences to CP/M 2.2 resp. DiCOS:

New function,

This 1is a specific MP/M II function, which is not very meaningful in a
single-user system like E0S. It has been defined for compatibility
purposes only. A call of this function will return the register settings
as stated above.
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* *
* 39 - Unlock Drive *
* %

khkkkkkikkdhkkkhdhkkhkkkhkdhdhkhhhkkhhkhkhixhkhkhddhkhhhhhktt kT d bt rhhhhkhdrhkhkhhrrhrk

On entry: Cc = 27H
DE Bit vector

1]

On return: A %]

Possible logical errors:
- none -

Possible physical errors:
- none -

Differences to CP/M plus:
- none -

Differences to CBP/M 2.2 resp. DiCOS:

New function.

This is a specific MP/M II function, which is not very meaningful in a
single-user system like BOS. It has been defined for compatibility
purposes only. A call of this function will return the register settings
as stated above.
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* *
* 4@ - Write Random with Zero fill *
® *®

KRRRERRRRREEEE TR FAIAA AT AR A A XA R R AR R AR AR AR AT bk kh kR AR R AR AR AR AR R T X T hE N

28BH
address fo FCB

On entry: c
DE

"

On return: A
H

Error code
Physical errxor code

nou

Possible logical errors:

Disk storage exhausted
Logical error in directory
Directory full

Invalid Random record number
Maximum file size exceeded
Invalid FCB

i

"

)

[N~JE e W UL X

Possible physical errors:

Read/write error

Drive is write protected
File is write protected
Drive not selectable
Question marks in file name

DR W
Woaon

nwon

Differences to CBP/M plus:
The highest possible block number is 65535 = GFFFFH.
Differences to CP/M 2.2 resp. DiCOSs:

- none =

This function is equivalent to function 34, write random. It differs
in the respect that previously unallocated disk areas are filled with
zero bytes, resulting in well-defined disk contents. Function 34 does
not initialize new allocated disk space, which causes wuninitialized
areas or gaps in the file.
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* *
* 41 - Write Random and Verify *
* *

ThhkkARThR A h bk hhkkhkhdkkhhkhkhkhhhkhkhhrhkRRRR kAR hkhkhhkhhdbhhhrthhhkhbhhhhdkkhds

Oon entry: C = 29H

DE = Address of FCB
On return: A = @FFH
H=20

Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

New function.

This is a specific MP/M II function, which is not very meaningful in a
single-user system like E0S. It has been defined for compatibility
purpeses only, A call of this function will return the register settings
as stated above. :
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* *
* 42 - Lock Record *
* *

Rkhhhkhhdd ek hhkhkhkhdRdddhhbhhkhhktRdRhhhohhhkdarhddhdhhkhthhbhhhkkkhkhrhhhhhhhhkg

On entry: C = 2AH

DE = pddress of FCB
On return: A =@
H=4d

Possible logical errors:
- none — -
Possible physical errors:
- none -~
Differences to CP/M plus:
- none -
Differences te CP/M 2.2 resp. DiCOS:

New function.

This 1is a specific MP/M II function, which is not very meaningful in a
single-user system like E0OS. It has been defined for compatibility
purposes only. A call of this function will return the register settings
as stated above.
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* X
* 43 - Unlock Record *
* *

LR R R AR LA LR S SRS RS AR LSRR LSRR EERELTEE RS EE LR RS

On entry: C = 2BH
DE Address of FCB

On return: A =@
B =6

Possible logical errors:
- none -
Posgsible physical errors:
- none -—
Differences toc CP/M plus:
- none -
Differences te CP/M 2.2 resp. DiCOS:

Mew funcktion.

This is a specific ME/M II function, which is not very mesningful in a
single-user system 1like BOS. It has been defined for compatibility
putposes only. A call of this function will return the register settings
as stated above,
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* *
* 44 - Set Multisector Count *
* *

Kk Ak kAR A A R R R R Ak A AR AR AR AR AR AR ARk IR R R R R A kb Ak hhkkhhkhhkhhhdrrhhhhkrwhhhki

Oon entry: C = 2CH
E Number - of blocks

On return: A Previous Multisector Count
Possible logical errors:

~ none -

Possible physical errors:

- none -
Differences to CP/M plus:

The old multisector count is returned,

Differences tc CP/M 2.2 resp. DiCOS:

New function.

Follwing functions are affected by the multisector count:

260 - read sequential

2]l - write sequential

33 - read random

34 - write random

48 - write random with zero fill

Normally, one 128-byte block is transferred by above functions. The
number of blocks read/written per system call, however, can be set to
any wvalue from 1 tdé 256 (where a value of zero stands feor the transfer
of 256 blocks). Hence, up to 32 Kbytes of data can be processed by a
single disk I/0 operaticn.

If a locical error cccurs, its number is returned in register A, in
which case H holds the number of successfully transferred blocks. This
number is in the range @ tec 255,

Physical errors are treated according to the c¢urrent error handling
moede. The error code is returned in register H.

EOS System manual Daeumling & Zimmermann Page 83



Section A: System interface

(IR EE RS RIS EE RS SIS E LRSS R R LR R AR RS AR RS RERESNLEEEESEEEEEE]

* *
* 45 - Set Error Handling Mode *
* %

EE RSS2 SRR SR R R AR EE R AR E L EEEEEEEREEEER LSS SN RS

On entry: C = 2p0d
Error Handling Mode

o)
=
n

On return: --—-
Possible iogical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

New function.

The value passed in register E determines the future system reaction to
physical errors. E may assume one of the following values:

#FFH = N¢ error messages will appear on the console. A physical
exror code is returned to the calling program.

¢FEH = An error message will be displayed, and the system
returns to the calling program with the error number in
register H.

any other = An error messade will be displayed, and the operator can
respond interactively to the situation.
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* *
® 46 - Return Remaining Disk Space *
* *

Fhhkkhhkkhkkhkhkhkhhkdhhhhhhhhhhkh kb hhhkkr Ak F A AR R AR T AR AR A A A AR A AR AR ARk Ak Rk kAT kR R

Oon entry: C = 2EH
Drive

=
n

Brror code
Physical error code

Oon return: A

=
1]

Possible logical errors:
~ none -

Possible physical errors:

1 Read/write error
4 = Drive not selectable

Differences to CP/M plus:
The High byte is always zero.
Differences to CP/M 2.2 resp. DiCOS:

New function.

The free space on the disk in the specified drive is computed and
deposited in the first three bytes of the DMA buffer. The least signifi-
cant byte is then to be found in the first byte of the buffer, and the
next most significant in the second byte, EO0S always returns zero in the
third byte of the buffer. The number thus specified denotes the amount
of unaliocated blocks of 128 bytes each. To obtain the free space as
measured in Kbytes, divide 8 into the number.

If the drive specified is not yet defined, it is accessed physically to

determine its characteristics. Physical errors occurring during this
read function are treated according to the current error handling mode.
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® *
* 47 - Chain Program *
* *

FEAKKEEKTXAKAKN KTk hhkhhhhdkrdhrdrrhhhhhkhdhhkhhhkkrdhhhkhkxhkhkhkhkRidkdhhbhhikhk

On entry: C = 2FH
DE Purge Flag

On return: (does not return)
Possible logical errors:
- nane -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -~
Differences to CP/M 2.2 resp. DiCOS5:

New function.

This function is essentially a specific command interpreter start. In
the DMA buffer, BEOS expects a normal command line, terminated by a zexo
byte, The command interpreter treats this command line right the same
way as if typed in at the keyboard, default drive and user area are set
to the values last used by the command interpreter. If the purge £lag
(register E) is not zero, current drive and user area are retained on
program start,

Any errors within the command line are handled as if the command line
were type in at the keyboard.

By means of function 188, values may be passed to the chained-to
program,
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* *
* 48 - Flush Data Buffers *
* *

HRRI IR T AR KR A AR AR AXAAFAR T A ARk Ak khhkdd oo hhhkhodhdrhhhdbhohhhkdhdbrdrrhrxrddhhdx

On entry: C = 3¢H
DE = Purge Flag

On return: A = Error Code
H = Physical error code

Possible logical errors:
- none -

Possible physical errors:

Read/write error
Drive is write protected
Drive not selectable

v
]

N

Differences to CP/M plus:
The purge fiag is not interpreted,.
Differences to CP/M 2,2 resp. DiCOS:

New function.

Due to E0S memory management, data buffers are not written to the disks
immediately following a disk write command. This function writes all yet
unwritten buffers. Physical errors are treated according to the current
error handling mode.
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* *
* 49 - Get / Set System Variables ®
& *®

FEE IR EEE R R R R AR N EE R LSS EEEEEEE SIS LSS EEEEEE IR E S BN EEENEEEEEEEEEEE Y]

Oon entry: C = 31H
DE Pointer to Parameters

On return: HL = Value of Reqguested System Variable

Possible logical errors:
= noneg =-
Possible physical errors:
- none —
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

New function.

Function 49 allows for accessing the internal EOS system variables'
area, DE points to an area with following parameters:

DB OFFSET ; Address of variable relative to begin of area
DB CODE ; Read / write flag
DW VALUE ; Byte or word for new value

The read/write flag may assume following values:
GFEH = Set byte

GFFH Read byte
fGGH = Read value

All other values are reserved.
For the permitted values of OFFSET, refer to chapter "System Variables",

WARNING: System variables may be read anytime, but careless writing te a
system variable will inevitably cause a system crash!
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* *
* 56 - Direct Call of Hardware Interface *
* *

AEARKRKRKRIRRTXRERE XKk RNk kX khhhhhhhhhhhkkRahkrhhkhkhhkhkhkkhkhddhhkrhhkhhhkdk

On entry: C = 32H
DE Parameters

On return: Registers set to return values
Possible logical errors:
- nene -
Possible physical errors:
- none -
Differences to CP/M plus:
Function 27 is supported.
Differences to CP/M 2.2 resp. DiCO3:

New function.

As EOS no longer has a CP/M~-like BI0OS, this function has been introduced
to enable application programs emulate the former CP/M - BIOS functions.
B08 maintains a jump vector table compatible to the BIOS entry table of
DiCOS resp. CP/M 2.2, which is simulated using this function; too.

DE must be lcaded with the address of following parameter table:

DB FONC 7 'BIOS' function code
DB AREG ;+ Value for register A
DW BCREG ; Value for register pailr BC
DW DEREG ; Value for register pair DE
DW HLREG ;7 Value for register pair HL

For more details on the functions implemented and the values they
return, refer to Section B.
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* *
* 59 - Load Overlay *
* *

kkhhkkhkhkhkhkhkhkkdhhkhkhhkhkhkrrdhdXkhhhkkhrhdhhkrhhrrhhkbhhdkd ki hkdhrthrhhdheh

On entry: C = 3BH
DE Address of FCB

Error code
Physical error code

On return: A
H

Possible logical errors:

- none -

Possible physical errors:

Read/write error
Drive not selectable

1
4
9 Quotation marks in file name

nwn

Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

New function.

This function enables user programs to invoke the EOS program loader.
Normally, the loader is used by the command interpreter only and dJdoes
not reside in memory. To keep it in memory, function modules must have
been loaded, or the program must be provided with an empty program
header.

EOS expects an active FCB in DPE, i.e. the file must have been opened.
Furthermore, the desired loading address has to be passed in bytes 34
and 35 (R and R1) in the FCB, which must not be less than 1@9H. There
must be enough space in memory to store the entire file. If both these
conditions are not met, EOS returns with register A = @GFFH and H = @.
All other logical error possible correspond to those mentioned at func-
tion 20 (Read Sequential}.

If the file loaded is of type "PRL", it will be relocated after loading,
Function modules found within the file will be activated.
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* %
* 68 — Invoke Function Madule *
* *

hhkhkhhkhhhkhhdhhhkAhhkhkhkhkhdhhhkERAERARkhkREkRRIAR I d R LA d b hkhdrhdbhhkhhhhhhdbkin

3CH
Parameters

On entry: c
DE

o

On return: Free error code
Possible logical errors:
Function dependent.
Possible physical errors:
Function dependent.
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCO3:

New function.

Function 6€ allows to invoke active function modules for initialization,
parameter passade and other purposes. DE points to a table containing
the following parametes:

DB SFUNC ; Special function

DW NPARAM ; NHumber of parameters

DW PARAM1 ; Parameter 1

DW PARAMN ; Parameter n

Special functions 128 to 255 are reserved for EOS.

If none of the functions modules felt being addressed, EOS returns @FFH
in A and 0@H in H.
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* *
* 64 - Sex Error Handling Mode *
* *

LR RS R EE RS R RS SRS S EE LR ERN ST TS S AL EA RS LSRR RIS TR EE SR L LN

AT i et £ -

;
AQH,.
6 jor OFFH

H

On™entry: c
E

)

On return: -—-—— / { -
Possible 1oq}d§Tré¥f6f§T*““Lm“
e i

T

- none -
Posgsible physical errors:
- none -
Differences to CP/M plus:
New function.
Differences ko CP/M 2,2 resp. DIiCOS:

01d piCos functicon.

This function has the same effect as function 45, except that all other

values thagn @FFH will cause a returm to direct error handling.
Ay

Function 6@ has been retained for compatibility to DicCoOS.

/
7
§

e
o

o
LA P
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* *
* 65 - Change Process Number : *
% *

kdhkhkkkkhkkdhkhkhkkkkkkkkhhhkhdhkhhhhhhhhhhkhkhhh kb dXhhhkhkhkkkkkhkkhhdrahkddhrd

On entry: C = 41H
E Process Number

W

On return: A g

Possible logical errors:
- none -
Possible physical errors:
- nene -
Differences to CP/M plus:
New functicn.
Differences to CP/M 2.2 resp. DiCOS:

0id DiCOS function.

This function has been retained to preserve DiCOS compatibility,
however, it has no effect any more.
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hhkRARIZdAhhh b kb hkhhhhhkhhkhhkhkhkhkhhkk kR XF A RAXRIRAR I LAk kb Ak hd kAt xhd XAk hhRki®
* *

* 66 — Dump Memory *
® *

FRAKARkR Ik Ak kkddkddhhkhhhkhhdhrddhhhbhhkhhkdhhhhkhrihhkdhbhhdhhhhhhhhhhhkhhrxhhhtixk

On entry: C = 424
DE = Parameters

On return: A

5]
Possible logical errors:
- none -—
Possible physical errors:
- none -
Differences to CP/M plus:
New function.
Differences to CP/M 2.2 resp. DiCOS:

014 DiCOS function.

This function has been retained to preserve DIiC0S compatibility,
however, it has no effect any more.
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* *
* 67 - Test for Break Character *
% *

X R E R EEE S SE SRR AR SRS AR AR AR R AR LSRR R L ESEEESEEEELEESESEEE ]

Gn entry: C = 43H
DFE Character or BFFH

On return: A = @ or @FFH
Possible legical errors:
~ none -
Possible physical errors:
- none -
Differences to CP/M plus:
New function.
Differences to CP/M 2.2 resp. DiCO0S:

0id DiC0S function.

The character passed in register E is checked whether it is one of
either BREAK characters {Control-C or the user definable). If so, A is
set to @FFH, otherwise to #.

If E contains @FFH on entry, the keybecard will be checked previously.
When there is a character pending, this will be checked.

If the check for BREAK characters has been suppressed by function 1&9, A
is always returned set to @.
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RS XA EESTE RS S AR SRR RS SRS LA R RS E RS ER SRR R R R L AL EEEE S ELEFEEEEE T
* *
* 68 - Execute File *
* &
(22 X R EE SR RS AR A RS SR S ST R ST FE S FEE I A RS R EE R EE S EE NS SRR S AL L E S FE TR R

On entry: Cc = 44H
DE Address of FCB

On return: A = error code

Possible logical errors:

- none -

Possible physical errors:

~ none -
Differences to CP/M plus:
Hew function.

Differences to CP/M 2.2 resp. DiCOS:

014 DiCOS function, but DE = 6 is no longer permitted.

The file denoted by the FCB is executed, 1i,e. keyhoard input is redi-
rected to the file. The file may contain several control characters., For
more detailed information, refer to the $DO.COM program.

If the file could not be executed, either because it has not been found
or a physical error occurred, a value of $FFH is returned in A, othexr-
wise #. When an error is detected during executing the file, input will
be directed back to the keyboard again, without any comment. The same
will happen when the end of file is encountered.

If the file attribute bit £4' is set in the FCB, the file will be erased
after execution.

Under EOS, this function has been inplemented by a function module named

$DO.RSX. If a program needs this service, it can be linked to that
program by the $MOD utility.
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hkkkkkhkhkdkhkhkhhkhhhhkhhhhhhkrbhhhhhhhhhdhkhkhkhkhkhkhhhrhthhhkddrdbhhhihohkhrdhhhdk

* X
* 6% - Background Printing of a File *
* *

hkkhhkhhhh kA r AR AR AR AR R AR ARk k kR kR kX kXXX E kR A KRk bk kkhhhhhkhkhkhhhhhkh

on entry: C = 45H
DE dddress of FCB

On return: A = error cocde
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
New function.
Differences to CP/M 2.2 resp. DiCOS:

01d DiCO0S function, but DE = ¢ is no longer permitted.

The file denoted by the FCB is printed in background mode.

If the file could not be opened, either because it has not been found or
a physical error occurred, a value of UFFH is returned in A, otherwise
#. When an error is detected during printing, the print process is
aborted. The same will happen when the end of file is encountered.

If the file attribute bit £4' is set in the FCB, the file will be erased
after printout is completed.

Under EOS, this function has been inplemented by a function module named

$8POOL.RSX. If a program needs this service, it can be linked to that
program by the $SMOD utility.

EOS5 System manual Dacumling & Zimmermann Page 97



Section A: System interface
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® *
* 7% - Control Background Print *
* *

HERKRR IR KRR IR T T ARk hkk ok kkk k k kA A A A Ak AR AR AR K AR RA K RRARA AR AR R A khkkhd hhkd

46H
Control Code

On entry: C
E

On return: A = BError Code
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
New function.
Differences to CP/M 2.2 resp. DiCOS:

01d DicoS function.

A background printing process started by function 69 can be controlled
using this function. Following control codes are defined:

¢ = Check if background printing is active.

1 = Restart background printing. The file is printed again from
its beginning.

2 = Abort background printing. The file will be erased if attrib-
ute bit £3' is set.

3 = Resume background printing. &2 background printing process
interrupted by code 4 is continued.

4 = Interrupt background printing. Printing is stopped wuntil it is
resumed or aborted by one of the codes 1, 2, or 3.

Under EO0S, this function has been implemented by a function module named

$SPOOL,R5X. 1If a program needs this service, it can be linked to that
program by the 5MOD utility.
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* *
* 71 - Check Drive Ready *
* *

dkkhkhkhkk kR RARAAARRRAANARN AR E R A A Xk d oo dkhhhdhhhhhhkkhhhhkkhhohhkhhehkbhdrhkdhhdd

Cn entry: C = 47H
DE Drive NWumber

"

On return: A = § or OFFH
H Bit Vector

Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
New function.
Djfferences to CP/M 2,2 resp. DiCOS:

New function.

The drive denoted by register E is checked if it is xeady for data
transfer. A value of 0 corresponds to drive A, 1 to drive B, and so
forth up to 15 for drive P. If the drive is ready, A is set to @FFH and
the bits in H are set as follows:

Bit 7 set = Data carrier cannct be removed.
Bit 6 set = Drive contains two-sided diskette.

If the drive is not ready, A4 is sget to €. TIf the drive parameters are
undefined, A is sect to 7.

It should be noted that no physical drive access is done, so the disk
format will not be determined. Hence, subsequent read/write operations
can lead to errors.
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* *
* 72 - Get / Set Version Number *
* *

RS A A S SR AL E AR R E LR LA SRR SRS LR SRR LR R AR R L LR ELES RS ER S LSS SRR EREE RS S

On entry: C = 48H
DE = Version Number or @FFFFH

On return: A Version Number, if requested.
Possible legical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
New function.

VDifferences to CP/M 2,2 resp., DiCOS:

New function.

The system version number returned by function 12 is set to the wvalue
passed in register E. It becomes thus possible to run programs which
expect a specific system version.

If DE is set to BFFFFH, the current version number is returned in
register A.
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* *
* 73 - Get / Set Printer timeout *
* *

hhkkkkkkkbkhrthkhkhhhhhhhhdhdhhhkhhkhhrRRdiA bk khhbkbdhkhhdrdhbhhhhkhhkkkidiidh

On entry: C = 491
PE timeout interval or GFFFFH

1

On return: A = timeout interval, if requested.

Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
New function.
Differences to CB/M 2.2 resp. DiCOS:

New function.

The timeout Interval which has to elaspe before the system requesis
operator intervention for non-ready output devices is set to the data
passed in E. Register E can be set to any value from ¢ to 255, where @
is interpreted as 256,

If DE 1is set to 9FFFFH, the current timecut interval is zreturned in
register A. '

For details about the timeout interval, refer to "Device assignment".
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khkkkrkkkkkhkhhhkkdhhkhkhkhkhdthxhxhrkhdhhhdkhhkdhhhhhhkdRbkrhkhkhhrhbdbbhbrhkrhokh ki

* *
* 74 - Get / 8Set Tab Stops *
* *

LA RS EEERE R R ERS R E RS E RS EEEEESESEREREEL RS EREEEEEEEAS LRSS LSS N

on entry : C = 4AH
DE = Tab stop or @FFEFFH

On return: A. = Tab stop, if requested.
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
New function.
Differences to CP/M 2,2 resp. DiCOS:

New function.

The tab stop used with functions 2, 2, and 111 is set te a new value
passed in E. Register E may contain only one of the values 2, 4, 8, 16,
or 32. Any other value will cause a confusing screen image.

If DE is set to OFFFFH, the current tab stop is returned in register A.

On system start, the tab stop is set to 8.
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* X
* 75 - Get / Set BREAX Characters *
* *

khkhkkkhkhkhhkdhhhkhhkhkhhkhhkhhhhhhhh kXA Ak R A AR AR I A X I A AR AT I A ER AL L ENAXRARK AN K

On entry : C = 4BH
CE BREAK character or UFFFRFH

On return: A = BREAK character, if requested.
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
New function.
Differences to CP/M 2.2 resp. DiCOS:

New function.

The user definable second BREAK character is set to the character passed
in register E, If E is zero, the second BREAK character is disactivated.

If DE is set to @FFFFH, the current second BREAK character is returned
in register a.

On system start, no second BREAK character is definegd.
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RREER I AR IR AR LAk ARk AR Ak kA AR TR R R AR R R AR IR IR I A AR R Ak kkhkhh kKRR T hkdx
& *
* 76 - Get / Set E0S Flags *
* *
EE R AR R AL R RS RS F L RS LSS E AL TS TR R L R RS R R TR R R Ry

On entry ¢ C = 4CH
DE Flags or @FFFFH

On return: A = Flags, if requested.
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences ko CP/M plus:
New function.
Differences to CP/M 2.2 resp. DiCOS:
New function.
ECS maintains a flag byte controlling warious functions, which can be

read and set by means of this function. The bits of this flag byte have
the following meanings:

3it 7 - reserved for CP/M plus compatibility -
Bit @& - reserved for CP/M plus compatibility -
Bit 5 ON = Function 1@ uses the screen editor.
OFF = Function 1# uses the E0S mini editor.
Preset state: OFF
Bit 4 ON = When a PREAK character is typed, BEOS asks the operator
if the program shall be aborted.
OFF = Program abortion on BREAK character typed in.
Preset state: OFF
Bit 3 ON = On each system call, the keyboard is checked for a
BREAK <character typed in, and if so, the program 1is
aborted.

OFF = Normal behaviour of EOS.
Preset state: OFF

Bits @, 1, and 2 are reserved. See alsc the chapter on the flag byte.

If DE is set to @FFFFH, the current flag byte is returned in register A.
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* £
* 98 - Release Data Blocks *
* *

R AR R R R E R R E S S TR EE R E LR L R A EEEEEEEEEEE R EEEE TR T I TEF T EEEFFEF TR

On entry: C = 62H
D

on return: A =
HL =

L=

Possible logical errors:
- none -
Possible physical errors:
~ none -
Differences to CP/M plus:
Not implemented.
Differences to CP/M 2.2 resp. DiCOS:

New function.

This function has not been implemented, because ECS has another memory
management algorithm than CP/M. A call of this function will return the
above mentioned values.
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* *
* 99 - Truncate File *
* x

IR EEE S RS S L EEFEES L E ST EEEE S S S S EFEEEEEEEEEF LS EESE X FE LT F T I R TR L R
On entry: C = 63H
DE = Address of FCB

On return: A = Error Code
H = Physical Error Code

Possible logical errors:
- see below -

Posaible physical errors:

il

Read/write error

Drive is write protected
File is write protected
Drive not selectable

= Questicon marks in filename

[S-R WU
nnon

Differences to CP/M plus:
- none -—
pifferences toc CP/M 2.2 resp. DiCOS5:

New function.

DE points to the FPCB of a file which must not be opened. Bytes 34 to 36
of the FCB denote a record number which will be declared as the last
block of the file concerned. All data in records past the specified
record number are lost. The associated disk space is released and be-
comes free for other purposes.

The record number is stored in reverse order, 1i.e. byte 34 is the least
significant byte of the number, byte 35 the next one, and byte 36 the
most significant (always ¢ under EO0S).

If the file was successfully truncated, & and H are set to ¥ upon
return. In case of logical errors, A is set to OFFH and H 1is =zéro.
rossible reasons for logical errors are:

- File not found

- Specified record number past end of file

- Specified record number in a region of the file which has not vet
been written to by random mode disk writes.

Physical errors are treated according to the current error handling
mode,
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* *
* 166 - Write Directory Label *
* *

FhhkhkhkkkkkkkkhkhhkkkkdkkkhkhdhkkkkrhoRbdThbhdbdhohokkdkhkkdkkhbhhkkhdddrrtrhkhkh kRt

On entry: C = 64H
DE Address of FCB

Error Code
Physical Error code

Cn return: A
H

" Possible logical errors:
- none -

Possible physical errors:
Read/write error

Drive is write protected
Drive not selectable

1
2
4

|

Differences to CP/M plus:
Passwords are ignored.
Differences to CP/M 2.2 resp. DiCOS:

New function.

A new directory label is written to the drive specified by the FCB. The
filename in the FCB becomes the future data carrier {disk) name. Byte 13
of the FCB (extent byte) holds a bit vector with following information:

Bit 6 = Write time-stamps on each file access.
Bit 5 = Write time-stamps on file alterations.
Bit 4 = Write time-stamps on creation of new files.

All other bits are reserved.

Bit 4 and bit 6 cannot be set simultaneously, as there is only one data
field for both types of time-stamps. Attempts to create such a label
will be refused.

If writing time-stamps is requested, the directory has teo be prepared to

accept time-stamps by the wtility program $INITDIR. Otherwise, no such
directory label will be created.
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After a successful creation resp. alteration of the directory label, A
and H are returned with zero values, If due to missing time-stamp en-~
tries or incompatible kinds of time stamps, no new label has been writ-—
ten, & is set to @FFH and H is B. Physical errors are treated according
to the current error handling mode.
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* *
* 141 - Get Directory Label bata Byte *
* *

FRKRARARRRRAAER A AR R R R AR R IR AR AT A AR AR AR R A b ok h bk kAR R AR A ATk kAR R A Ak hkhhk

On entry: C = 65H

E = Drive Number
On return: A Data Byte or Error Code
Physical Error Code

Posgible lpgical errors:
- none -

Possible physical errors:

1 Read/write errox
4 = Drive not selectable

Differences to CB/M plus:
- nene -
Differences to CP/M 2.2 resp. DiCOS:

New function.

The data byte of the directory label of the drive specified by register
E is returned in A. On entry, a vaiue of @ in E dencotes drive A, 1 drive
B and so on. The data byte itself is byte 13 in the directory label
entry, containing the following bits:

Bit 6 = Write time-stamps on each file access.

Bit 5 = Write time-stamps on file alterations.

Bit 4 = Write.time-stamps on creation of new files.
Bit @ = Directory label exists.

If no directory label exists, A is returned with a zero value, otherwise
it holds the data byte. In both cases, H is set to 8. Physical errors
are treated according to the current error handling mode.
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* *
® 162 - Read Time Stamps *
* *

X R R R RS RS L SRS S S SRS S LSS LSS LSS EEEEEEEEEE LSS EEEEELEE L L R R R R0 2 L X

On entry: C = 66H
DE = Address of FCB

Error Ccde
Physical Error Code

On return: A
H

Possible logical errors:

-~ none -

Possible physical errors:

1 Read/write error
4 = Drive not selectable

Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

New function.

The file denoted by the FCB is searched for on the drive specified. Its
associated time stamps are returned in the FCB as follows:

Byte 13 = Password byte, always @ under ECS.
Bytes 25 - 2B = Time stamp of creation or last access.
Bytes 29 - 32 = Time stamp of last file alteration.

If there are no time stamps, the fields menticoned above are zero filled.
For the format of time stamps, refer te the corresponding chapter.

0tn a successful complietion of this function, A and H are both returned
with a zerc value. If the file has not been found, A is set to @FFH,
whereas H is still zero. Physical errors are treated according to the
current error handling mode,
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* *
* 183 - Write XFCB *
* *

LR R R I R R L S R R TR L R R R PR P R R R R R R P

Oon entry: C 67H

"

DE = Address of XFCB
On return: A = {FFH
: H =20

Possible logical errors:

- none -

Possible physical errors:

- none -

Differences to CP/M plus:

Function not implemented.
Differences to CP/M 2.2 resp. DiC0S:

New function.

Onder CP/M plus, this function is used to create passwords for a file.
Because EOS does not support passwords, the call is ignored and the
registers are set as stated above.
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* *
* 144 - Set Date *
* : *

hhkhkkhkhhkhkhrdhhkhkhhhkhhhhrxh bR hRhAR XXX XREXRAX XA AKX A bR A AR TR X AR X AKX RARRATLARK

3

On entry: c
DE

68H
Address of Date Fields.

On return: -~--—-—
Possible logical errors:
~ none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Diffetrences ko CP/M 2.2 resp. DiCOS:

New functicn.

By means of this function, the system date can be set to any desired
value, DE peints to a memory area containing following data:

DW DATR ; Julian Date. Ray number 1 is January 1lst, 1978.
DB HOUR ; Hour, BCD formakt.
DW MINUTE ; Minute, BCD format.

The seconds are always set to @ upon a call of function 1E4.

EO0S System manual Daeumling & Zimmermann Page 112



Section A: System interface

KR E R A RAKKARRREREE IR b AN Ak kAT h AR Kk Rk R Aok h kR kA kA Rk A Nk ARk kT Ak hh s

® *
* 185 - Get Date *
* *

LR 2R R R LR R LA AR AR R AR R LS R LR L N E R R R I R Y P PP T R T E S

On entry: C = 69H
DE = Address of Date Fields.

Cn return: -~--
Possible logical errors:

~ none -

Possible physical errors:

- none -
Differences to CP/M plus:

- none -
Differences to CP/M 2.2 resp. PiCOS:

New function.

The internal system clock/calendar is read and the data deposited at the
memory area pointed to by DE in the following manner:

DW DATE ; Julian Date. Day number 1 is January lst, 1978.
DB HOUR 3 Hour, BCD format.
DW MINUTE ; Minute, BCD format.

The seconds are returned in register A as two BCD digits.
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kkkdkkhhdhdhkbdhkrhkahhhkhhkhhkhhhhhtddhhhddhhhhdbhbbh bbbk bk hhkhhdhhkbrhhhhhrkkak

* *
* 186 - Set Password *
E *

LRSS SR SRS RS SR AR SRR RS A SR ISR LSRR SE SRS ERELEEEREEEEEEEEEETEEYEEE T

On entry: C = 6AH
Address of Password.

o
=]
]

Oon return: ---
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
Function not implemented.
Differences to CP/M 2.2 resp, DiCOS:

New function.

Under CP/M plus, this function sets a standard password. Because EOS
does not support passwords, the call is simply ignored.
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IR AR AR E S 2R 22 S X E R T TSRS S S AR E R SR R RS I ST R FEEE R TR E R E Y T
*

*
* 197 - Get Serial Number *
* *

R EE R R AR RS R R RS RS SRR R R R AR R EE RS EEEEEEE RS AR AR AR R E R E R EEETEEELES R L]

0On entry: c
DE

6BH
Address of Field to store Serial Number

]

0on return: (8erial Number stored)
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
~ nomne -
Differences to CP/M 2.2 resp. DiCOS:

New function.

The serial number of the system kernel is stored in the memory area
peinted to by DE in the following manner:

DB OEM ; Serial number of manufacturer.
DW USER ;s Serial number of end user.
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kkkkkkkkkkbkhkhkhkhkkhktddhkdhkhhkhkkhkk®ddxrrhhohhhhhokhkkhohhkhbrkhkhhrhrhkxkkrhkRrrkhkkkkkik

* . *
* 198 - Get / Set Program Return Code *
* *

IR EEE R I RSN EE S EE LS S S R R R LR E S EEE S EE L E R L L TR Y F Y

on entry: C = 6CH
DE Return Code or GFFFFH

On return: HL = Return Code
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2,2 resp. DiCOS:

New function.

Function 108 provides for a small, limited commucation between programs.
However, the programs must.be loaded by function 47, as the command
interpreter always resets the program return code to #. The system
kernel also sets certain return codes. Following values are permitted:

JB6E —- FEEF
FFOY -~ FFIF
FF8d - FFFC
FFFD
FFFE

Successful program execution.

Not successful program execution.

- reserved -

Program aborted due to physical error.

Program aborted due to BREAK command by operatocr.

4 n

i

If DE is set to @FFFFH on entry, EOS returns the current return code.
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ERKEA AR AR A KR AR KRR I XARXNRARR AR A AR A AR R AR R R AR R Ak kb vk hhh kb hhhhxktkdd

* *
* 109 - Get / Set Console Mode *
* *

[E 2SS RS RS R st Rl LR R R R R R R R R R TR R R R R

6DH
PFFFFH (for reading) or Bit Vector

On entry: Cc
DE

won

On return: HL = Console Mode
Possible logical errors:

- none -

Possible physical errors:

- none -

Differences to CP/M plus:

- none -

Differences to CP/M 2.2 resp. DiCOS5:

New function.

The reaction of E0S can be influenced in various ways by this function
along with function 76, which provides further ways of system control.
The bit vector passed in DE has following meanings, where bit @ is the
least significant bit of register L:

Bit @ = ON : Function 11 returns another value than zero only when
a BERAK character has been typed.
OFF: Function 11 returns a non-zero value on any character
typed in.

Bit 1

ON: It is not possible to interrupt screen output by
typing control-8. Control-5 is recognized as input.

OFF: Screen ocutput can pe interrupted by typing contrel-S
and resumed by typing contreol-Q or another contrel-S.
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Bit 2 = ON:

OFF:

Bit 3 = ON:
OFF:

Bits 8 and 9 are
state:

#8 = Kevboard
requasts

System interface

Tab stops are not expanded. It 1s not possible to
switch the printer on/off by typing control-P.

Tab stops are expanded according to the current seti-
ing. Printer control by typing control-P is active.

BREAK characters are invalidated. Prograwms canncot be
aborter by typing a BREAK character.

BREAK characters are valid.

used for keyboard redirection, they contrel keyboard

state requests are ingnored, except when two state
follow immediately upon one another. In this case,

the second state reguest returns 1.

@1 = Keyboard state requests always return @¢H.

18 = Keyhoard state requests always return 91H.

1l = Redirection is ignored.

EOS System manual
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R AR RS R AL SIS SRR RS RSt A R X R RS RS R FEL LR YT E

* *
* 118 - Get / Set String Delimiter *
* *

KREX IR AR I IA IR R R R TR AR AR AR A h khkkhhhh kb hhhdhhkkhhhkh kb khkhkhxhhhhkhhhhhknks

on entry: C = 6EH
DE PFFFFH (for reading) or E = String Delimiter

On return: A

String Delimiter
Possible logical errors:
- none -
Possible physical errors:
- none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 xesp. DiCO0S:

New function.

The string delimiter used with function 9, normally the '$' character,
can be arbitrarily defined. If @FFFFH is passed in DE, the current
string delimiter is returned in register A.
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EEE T E RSS2 A AT R R RS RS ER SR RS SR SRR RS EEEERRERSEREEE LS ET]

® *
& 111 - Print Block to Console *
* *

I Y E E E R AR R R R R R R R E R R R R L S PSSR EEEEE LR PP PP PR EE RIS E IR X LT X

On entry: C = 6FH
DE = Pointer to parameter block

Oon return: ---
Posgible logical errors:
~ none -
Possible physical errors:
~ none -
Differences to CP/M plus:
- none -
Differences to CP/M 2.2 resp. DiCOS:

New function.

DE points to an area containing the following parametexs:

DW START ; Starting address of block to be printed.
DW SIZE ;+ Length of block in bytes.

The full block of memory is printed on the screen. As EOS8 uses function

2 internally, all control features described there are active, dependent
on the current console mode.
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X EE IR RIS RS R R R R R RN FSEEEEESFEREEESEEE R EEEEEEEEEEEE LT TR Y

* *
* 112 - Print Block to Printer *
* *

X T EE TS S A R R R A R R SRR R AR EERESEE SRS SEREAEE RS SRR E LR EEE RS TSR]

on entry: C = 7¢H
DE Pointer to parameter block

On return: ---

Possible logical errors:

- none -

Possible physical errors:

- none -~
Differences to CP/M plus:

- noneg -
Differences to CP/M 2.2 resp. DiCOS:

New function.

DE points to an area containing the following parameters:

DW START ;7 Starting address of block to be printed.
DW SIZE ; Length of block in bytes.

The full block of memory is printed on the printer.
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khkkkkhkkhkhkkhkhkkdhkhkhdhhhdhdhhbdrhhdhhdhhdhhdhhhhhhhhhihdhddhddrhhhhordxddhdhik

* *
* 115 - Access built-in Graphics *
* *

KREKEKKEREEERERRRAR R REAKRRRKRRRRRARRNR RN AR ARk R Ak Rd Rk hdhhhhhhhhhhhhkhhkhhhhhxx

On entry: C = 73H
Pointer to Parameter Area

(=)
=
n

On return: ~--
Possible logical errors:
- none -
Possible physical errors:
- none -~
Differences to CP/M plus:
New function.
Differences to CP/M 2.2 resp. DiCOS:

New function.

Function 115 provides for direct control of the built-in graphic func-
tions. Following data have to be set up in the area where DE points to:

DB OPCCDE ; Graphic operation code
Dw PARAM1 ; Parameter 1

e aw

DW PARAMn ; Parameter n

The number of parameters required depends on the specific graphic func-
tion called. For details, refer to section € - "Graphics interface".
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khkkhddkrkhhd ko kkdk kR ARRA RN I d T hd kA hh Rk ARk Rk ko hhh ko kkdh ko kd

* *
* 152 - Parse String and Construct FCB *
* *

ARRKK KRR IR Ak TRk hkkhk kb hkkkhkhkhkkdhkhAhhhhhhbthhhrfrRhriddfRk bbbk kkkds

on entry: C = 984
DE Pointer to Parameter area

On retuern: HL = peinter or @
Possible logical errors:

- none =
Possible physical errors:

- none —
Differences to CE/M plus:
No errors can occur.
Differences to CP/M 2.2 resp. DiC0S:

New function.

The parameter area where DE points to must contain following two ad-
dresses:

DW STRING ; Address of string to be parsed
DW FCB ; Address of FCB to be made up

The string specified is parsed for a valld filepame and an FCB is
constructed accordingly. The string may contain up to 128 characters.
The FCB must be 36 bytes long. The parsing process ocobeys to the follow-
ing rules:

Spaces and tabs are skipped. If a colon is found, the immediately pre-
ceding character will be used as drive indicator. Filename and type are
taken over as specified, the filename must be separated from the file
type by a period. If a semicolon follows the filename, the subsequent
string is used as password. If filename or password are longer than 8 or
the file type longer than 3 characters respectively, the remainder of
the partial string is ignored. All letters are converted to upper case.
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The FCB ist set

Byte
Bytes
Bytes 9 -
Bytes 12 -
Bytes 17 -~
Bytes 25 -

If name, type or password are

up

8
11
16
24
32

System

as:

Drive indicator or 4
Filename, padded with spaces
File type, padded with spaces
Filled with zeros

Password, padded with spaces
Filled with zeros

nownuwnn

fields are filled with spaces.

The following list shows which

ASCII control characters

Space

ASCII null (@gH)

VoA .

(comma)

——

After the FCB is completed,
skipping spaces and tabs.

ing condition:

except between type and password

(period) except between name and type
except between drive and name

Char. enccuntered Value in HL

g@H or CR
delimiterx
any other

E0S System manual

# to denote end
address of delimiter

interface

not specified, the corresponding FCB data

characters are recognized as delimiters:

E0S scans the subequent part of the string,
On return, HL is set according to the follow-

address of first character past the last

one used for the FCB information.
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Section B: Hardware interface

B.l. Preview

As any other operating system, EOS needs a sufficiently well defined
software interface for operating the MZ-35¢F hardware. This kind of
interface provides for a number of functions, comparable to the EOS
functions themselves. By means of these functions, characters are sent
and received, disks are read and written, and various other tasks are
performed., Many of these functions are of interest to users who want to
write hardware related programs and hence documented here. Screen and
graphics control are described in sections of their own in order to
prevent this section from becoming too large and unhandy.

This section contains detailed information on:
- Disk parameter klock (DBP} structure

- Calling hardware functions
- a table of hardware driver error messages
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B.2. Calling Hardware Functions

Al calls of hardware functions are done using EOS function 58. When
calling this system function, the following data are to be passed in the
CPU registers:

Register C: 32H
Register DE: Pointer to a table of this kind:

DR FUNC ; Hardware function code

DB AREG ; Data for register A

DW BCREG ; Data for register pair BC
D DEREG ; Data for register pair DE
DW HLREG ; Data for register pair HL

Prior to calling the specified hardware driver function, EOS loads the
CPU registers with the data from the parameter tahle. Aall results are
returned in register pair HL. As a convenience, the contents of register
L are copied into register A, too. Function 25 (Move Memory Block)
represents an exception to this rule, as it returns all register pairs
BC, DE, and HL with changed contents.

Let us assume You want to display a character on the screen directly,
bypassing RB0OS. Then, You would have to write a piece of code similar to
this;

LD C,50 : BOS function code
LD DE,REGSET ; Register settings
CALL 5 ; Execution
REGSET: DB 4 ; Hardware function code
DB ] ; A register
DW CHAR ; Character to be displayed in BC
DwW <] ; DE register
DW <] ; HL register
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B.3. The Hardware Entry Jump Table

The operating systems CP/M and DiCOS are alsc provided with a facility
to access the hardware interface, Iimplemented as a jump vector table. A
jump to the warm star eontry is deposited at address @, thus enabkling the
user program to obtain the address of the vector table. To maintain
compatibility to CP/M 2.2 and DiC0S5, a table of this kind is present in
E0OS, too. On the MZ-3566, it begins at address GF598H and contains the
vectors as specified below:

Jp FUNCY ;7 Cold start entry, DO NOT USE!
WARM: JP FUNC1 } Warm start entry

JP FUNCZ i Keyboard state check

JPp FUNC2 ; Keyboard input

JP FUNC4 ; Screen output

Jp FUNCS ; Printer output

JP FUNC6 7 Aux. device oytput

JP FUNC? ; dux. device ioput

Jp FUNCB ; Move head to track 4@

Jp FUNC9 ; Select drive

Jp FUNC14d ; Set track

JP FUNCil ; Set sector

Jp FUNC12 ; Set DMA address

Jp FUNC13 ; Read disk

JP FUNC14 ; Write disk

Jp . FUNC15 ; Check printer state

Jp FUNC16 ; Sector translation

It shall be mentioned that a jump to the warm start entry causes the
command interpreter and the program loader to be reloadegd.

Address ¥ contains a jump instruction:

Jr WARM ; corresponding @F543H on the MZ-3508

For example, let us assume we want to display a character on the screen:

LD C,CHAR ; Character teo be displayed

LD HL, (1) ; Destination of jump instruction
LD L,12 ; Offset of screen outpubt entry
Jp (HL) ;7 and jump there.
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B.4.

There
and
follo

where

on B: Hardware interface

Hardware Drivers' Error Messages

are two kinds of error messages, the first one relating to read
write operations on magnetic data carriers. It 1is formatted as
WSt

[ttssm) Message

the characters denote:

tt - Track accessed
58 - Sector accessed (both these values are in hex)
m - Mode, R = Read, W = Write

The messages possible are:

The e

1)

2)
3)
4)

5}

6)

7)

8)

ECS S

1) Sector address not found
2) Sector net found

3) Drive not ready

4) Checksum error

5) End of track encountered
6} Erroneous parameters

1) Bystem error

8) Internal error

Iror messages meant

No address marks have been found on the data carrier, e. g. due to
another recording format.

The desired sector was not found on the track specified.

The drive is not ready to accept or transmit any data.

The sector read has an erronecus checksum, it contains bad data.

An end-of-sector condition was encountered on a multisector disk
read. This error occurs only when the disk parameter block is
improperly set up.

Erroneous parameters, e.g. track number specified was too large.
System error. All other disk read/write errors are collected here.
Generally, a "lethal" error. Because of some strange reason, EOS

ran out of control. The only remedy is a system cold start. This
kind of error should never occur.
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The second Xind of error messages refers to non-ready output devices and
looks like this:

Device XXXXXX not ready

where XXXXXX denctes the name of the device as defined in the device
table. The message will appear after timeout elapsed (the timeout inter-—
val can be set by BEO5 function 73). If at this moment, a character has
been typed at the keyboard, output is aborted and a system restart
occurs. When there is no keyboard input pending, the time-ocut process
repeats. For the screen, no time-cuts are performed.
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B.5. Firmly Installed Drives

This term refers to all drives which are installed fixed in the computer
system, mainly hard disks and the RAM disk. These drives are not affect-
ed by ECS functicon 13 (reset disk system). Generally , resetting drives
is necessary only for the purpose of re-defining the drive character-
istics after a media change and hence, unnecessary with firmly installed
drives. Such a unit is defined at the first physical access and remains
so. Should it become necessary to reset even a fixed installed drive,
this can be achieved by E0S function 37 (reset drive).

The system recognizes a firmly installed drive by the SKEW byte in its
DPB (see below). With such drives, the most significant bit in the skew
byte is set.

B.6. The Skew Factor

The skew factor determines how logical sectors are mapped to physical
sectors on disks. To gain a high disk I/0 troughput, EQS does not access
physically successive sectors. After a specific sector has been read,
the next sector (may be several) is skipped sc that EOS has some time to
process the data read. The distance between two sectors which are read
in sequence in called "skew factor". For example, let the skew factor be
2, then the secteors 1, 3, 5, and sc forth are transferred from disk when
reading logically successive sectors.
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B.7. The Digk Parameter Block

For each drive connected te the system, a so-called Disk Parameter Block
(DPB) is defined. A DPB contains all data related to disk recording
format. For example, a DBP of its own is necessary for each recordiag
format of an 8-inch floppy disk, The starting address of a specific DPB
can be obtained by E0S function 31. Furthermore, the start address of
the DPB of the current drive can directliy be read £rom the system
variables' area. However, it is recommended to avoid doing so, as EOS
does not guarantee that the information stored there is in accordance
with the DPB of the current drive.

Disk parameter blocks are structured as described below:

Bytes 1 - 2 : Setors Per Track (SPT). This number specifies how many
records of 128 bytes ecach fit inte one track. "Track"
does not necessarily refer to physical tracks. E.g., on
double sided disks, the corresponding tracks of the top
and rear side are concatenated to form one logical
track.

Byte 3 : Block Shift Factor (BSF). The BSF specifies how many
bits a logical bleck number {which addresses 128 hytes)
has to be shifted right to obtain the number of the
allocation c¢luster. Cluster size and BSF are related as
follows:

Cluster size Shift Factorxr

Kbytes
Kbytes
Ebytes
Kbytes
Ebytes

[=al =« BV )

1

~1 Sy U o

Byte 4 : Block Mask (BM). This byte holds a mask which is 1laid
over the block number to obtain the block offset within
the allocation cluster. The bits retained after masking
are just the ones lost when shifting the block number
according to the BSF. The BSM depends of the cluster
size as described below: .

Cluster size 5hift Factor
1 Kbytes 7 = @7H

2 Rbytes 15 = @FH

4 Kbytes 31 = 1FH

8 Kbytes 63 = 3FH
16 Ebytes 127 = 7FH
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Byte 5 : Extent Mask (EM). When searching in the &directory, the
extent mask is laid over the extent byte to obtain the
correct directory entry for the desired extent. The EM
must be adapted to the number of clusters defined. 1if
there are more than 256 clusters, one cluster occupies
twe Dbytes in the allocation list of the entry. Hence,
less c¢lusters will f£it in the allocation 1list, making
the EM smaller. The table below explains the relations.

Cluster size small disks large disks
1 Kbytes %} undefined
2 Kbytes 1 "]
4 Kbytes 3 1
8 Kbytes 7 3
16 Kbytes 15 7
Bytes 6 - 7 : Highest cluster number. This number is one less than the

number of clusters available on disk (the cluster num-
bers begin at #).

Bytes 8 - 9 : Number of last directory entry. This number is one less
thas the number of directory entries available on disk.
A directory entry occupies 32 bytes, thus 4 entries fit
into one 128-byte block. Consequently, a cluster of 1
Kbyte holds up to 32 entries, a cluster of 2 Kbytes 64
entries, and so forth.

Bytes 18 - L1 : Pre - Allocation Map. A bit vector 1s stored in these
two bytes which is used for initializing the allocation
vector. By means of the pre-allocation map, the clusters
required for the directory are resexrved.

Bytes 12 - 13 : Checksum Vector Size. The checksum vector is a table of
checksums (one byte per 128-~bytes block) referred to by
ECS on each directory operation. If one or more
checksums change from one directory access to another,
this 1is regarded as a data carrier change detected and
the disk is automatically write protected. This mechan-
ism is meaningful for removable data media only. HNon-
interchangeable data carriers have no checksum vectorS,
the field has a zero value.

Bytes 14 — 15 : Number of reserved tracks. These bytes dencte the first
track used for storing data, thus providing for a means
to reserve the outermost tracks for the operating sys-
tem.
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Byte 16
Byte 17
Byte 18

ECQS System manual

Hardware interface

Sector Size, denoting the physical sector size of the
data carrier in units of 128 bytes. It must not neces-
sarily be in accordance with the actual physical sector
size, but specifies how many bits a logical sector
number has to be shifted right to obtain the physical
sector number:
Sector Size Shift Factor
128 bytes
256 bytes
512 bytes
1324 bytes
2048 bytes
4996 bytes

Ul s s &

Sector Mask., This mask is laid over the logical sector
number (addresing 128 bytes) to obtain its offset within
a physical sector. It retains just the bits lost when
shifting the logical sector number:

Sector size Shift Mask

128 bytes
256 bytes

512
1624
2048

bytes
bytes
bytes

[ S I PE e ]

1
4696 bytes 3
Skew Factor. If this byte is set to 1, no skew factor is
applied to the disk concerned. A zero value means that
the sectors are stored on disk in a skewed manner deter-

mined via a table. This table, however, is not access-
ible by user programs.
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B.8. Table of Hardware Driver Calls

No Function Parameters Data returned
System Initialization —_— —

System Re-Initialization —_— -—

Check Concels State —— AL ¢ / character
Console Input —— AL character
Console Output C = character ——
5 Printer Output C = character ———
6 Auxiliary Device Output C = character -—
7 Auxiliary Device input -——— AL character
8 Move Disk Head to Track 8 ——— -———
9 Select Drive C = drv, E = bit L = 9 / not
1# Set Track BC = track —
11 Set Sector BC = sector -—
12 Set DMA Address BC = address -—
13 Read Disk Block ——— AL =6 /1
14 Write Disk Block C = write code AL =@ /1 /2
15 Check Printer State - AL = @ / GFFH
16 Sector Translation BC = sector HL = sector
17 Check Console Qutput State -—— AL = @G / @FFH
18 Check Aux, Dev. Input State -— AL = ¢ / character
19 Check Aux. Dev. Cutput State —— Al = § / dFFH

26 Return Device Table Address -
21 Initialize Device C
22 Check Drive Ready C
23 Activate Screen Editor C
24 Flush Sector Buffers -

HL = address
device number -
drive HL = check result
cel, DE = addr =---

AL =0 /1 / 2

ool

25 Move Memory Block registers preset registers changed

26 Get/Set Calendar/Clock ¢ = fiag, DE = addr ---
27 Invoke Graphics BC = parameters -—
2B Hex. Output BC = word £. output ---
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EE R R R R R R EE R EEEEEEEE LR RS E AR AR R RN R ER R LR R R

* *
* # - System Initialization *
* *

KEKRR KRR KRR R R R AT ALK AR ERREE AR A AKX AL T XL LA RARANARNR KRR RAR AR R TR ARk k bk h Rk khkxdRAFRRE

On entry: _-——

On return: —--

This 1is the cold start entry of the hardware interface. All necessary
initializations are carried out, including memory management and device
drivers and the command-interpreter is copied into the RAM-disk.

It it not recommended to make use of this function, as a number of the
initialization routines should or even must run only once. For instance,
the command interpreter cannot be copied +twice inte the RAM-disk,
because one copy already exists,
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ST ST SRR TS F SRS RS R R R RS R RS RETES RS SSE RS ERSEESEEEEE LS LR ST S

* *
* 1 - System Re-Initialization *
* *

hhikkhhkhhhkhhhkhrdrhbhhhdbhhdhhhhdhddhhbhhhkhdhhdrhh A hhk vk bbbkt hdtk

On each system warm start (i.e. by calling E0S function ¥ or by a Jjump
to address @} this section of the hardware interface is iInvoked. Yet
unwritten data buffers are flushed, and the device drivers are brought
into a well-defined state.

This function may be called by a user program, although it is of highly
doubtful effect.

Example:
D C,508 ; EOS function code
LD DE,PARAMS + Parameters
CALL 5 ; Call EOS
PARAMS: DB 1 ; Hardware function
DB %}
DW g
oW g
DW g
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2232 X T R I R R R 2RSS R E RS E R R A R R S R S R R R E R R R R N R R TSR AR S SRR EE F R EE S
* x
* 2 - Check Console State *
* *
KEEEREERXEERAYRREREhk,k)khkhkkhkkhkkrkhkhhkhiidrhhhdthrdhkikhrrrhkhrhrhrhthbrhhkkhhhkhk

Oon entry: —

On exit : AL = State Code

BRll devices mapped to the console input via the CONIN: bit vector are
checked for a character pending. If at least one of these devices has a
character ready for input, registers A and L are assigned the character
which would be read, otherwise a value of @@H.

Example:
LD C,50 ; EBOS function code
LD DE , PARAMS ; Parameters
CALL 5 ; Call EOS
OR a ; Ready for input
JP NEZ , INPRDY

PARAMS: DB 2 ; Hardware function No,
DB
DW
Dw 7]
DW g
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LA RS R R R SR RS R E SRR R R E R P EEE TS

* *

3 - Read Console Character *
*
X EEEEEEEEEE RS I E L AEST LS EEREIEEEEEEE ISR EEEESIERSIEEFEESEE RS LIRS LS R L L X R

*
*®

On entry: —-—

On exit : AL = Character

All devices mapped via the CONIN: bit vector to the console input chan-
nel are checked for a pending input. The first device found is then
read, and the character is stored in registers 3 and L. No transforma-

tion will occur, i.e. the 8-bhit character is returned as read from the
device.

The driver waits until there is at least one device ready for input.

Example:

LD C,5d ; EOS5 function code

LD DE, PARAMS ;7 Parameters

CALL 5 ; Call EOS

LD (CHAR) ,A i Store character
PARAMS: DB 3 ; Hardware function No.

DB [4]

DW %]

DW 7]

DW 1]
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EE X R F S E SRS S S R 2 R R A E T L E SRR SRR EE R SRR TR SRR LSRR ETEEEEEE LS E AT

* *
* 4 - Write Console Character *
* *

*hkkkkktttthhhhkhhkhkkkkkkddrhdhhdhhhhhkhkhhkhhkhhhhhhkhkhhkkhdrrxhktdikhhhhhhhkhkk

Oon entry: C = Character

On exit : -—-

The character passed in register C is sent to all devices mapped via the
CONOUT: hit vector to the console ountput channel. The ¢haracter is not
masked or converted anyway. The system waits until all devices affected
have accepted the character.

If a device is not ready to receive a character, the system waits until
the timeout interval (definable by EOS function 73) has elapsed. Then,
an errxor message is displayed on the screen denoting the faulty device.
If at this moment hardware function 2 returns a non-zere value, the
character pending is read and ocutput will be aborted, 1i.e. a system
restart is performed. Otherwise, the wait c¢ycle repeats.

Output device B, however, is not subjected to timeouts, because it is
defined as monitor screen under EOS.

Example: Display the character "*" on the screen

LD Cc,50 ; ECS function code
LD DE , PARAMS ;i Parameters
CALL 5 ; Call EO0S§
PARAMS: DB 4 ; Hardware function No.
DB o
DW a0 ; character in register C
DW 4]
DW 1}
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LR E R R L RS R S R R R R R R R E R Y R L ]
* *
* 5 - Print Character *
* *
LR RS S R L L R L R R Y T L T TR

On entry: ¢ = Character

On exit : —_

The character passed in register C is sent to all devices mapped via the
LSTOUT: bhit vector to the printer. The character is not masked or con-

verted anyway. The system waits until all devices affected have accepted
the character.

If a device is not ready to receive a character, the system waits until
the timeout interval (definable by E0S function 73) has elapsed. Then,
an error message 1s displayed on the screen denoting the faulty device.
If at this moment hardware function 2 returns a non-zero value, the
character pending 1is read and output will be aborted, i.e. a system
restart is performed. Otherwise, the wait cycle repeats.

Output device @, however, is nct subjected to timeouts, because it is
defined as monitor screen under EOS,

Example: Send a form feed to the printer

LD Cc,50 ; EOS function code
LD DE , PARAMS ; Parameters
CALL 5 i Call EOS
PARAMS: DB 5 ; Hardware function No.
DB [t}
DW BCH ; character in register C
DwW 2
DW [}
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X R R T Y E R I A SRS T TS EEEE R R AR SR LS RS SRS AL AR EEE R

* *
* 6 — Write Character to Auxiliary Device *
* *

KAFRKAK IR R KR Ik hhhkkhkhhthhhhohdtarhhhRhdhhhhhhbkhhrhx ARk khhhdhhhkhhhdARARAN

On entry: C = Character

Cn exit : -

The character passed in register C is sent to all devices mapped via the
AUXQUT: bit vector to the auxiliary device, The character is not masked
or converted anyway. The system waits until all devices affected have
accepted the character,

If a device is not ready to receive a character, the system waits until
the timeout interval (definable by E0S function 73) has elapsed. Then,
an error message is displayed on the screen denoting the faulty device.
If at this moment hardware function 2 returns a non-zero value, the
character pending is read and cutput will be aborted, i.e. a system
restart is performed. Otherwise, the wait cycle repeats.

Qutput device #, however, is not subjected to timeouts, because it is
defined as monitor screen under EOS.

Example: Send a guestion mark to the auxiliary device

LD C,50 ; E0S function code
LD DFE , PARAMS ; Parameters
CALL 5 ; Call EOS
PARAMS: DB 6 ; Hardware function Wo,
DB o
DW R ; character in register C
DW 4]
DW 74
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ik hkkkh kb hkk kA X R RERR IR R AR RR A IR A AR KA AR AR AR R I TR AR R A AR Ak ARk kRt d e baw

* *
* 7 - Read Character from Auxiliary Device *
* *

EE R T YR L R R R S R R R R R R R R LR E R R LR R LRI EE L L LR LA ELE LR RS S

On entry: —-——

On exit 3 AL = Character

All devices mapped via the AUXIN: bit vector to the auxiliary input
channel are checked for a pending input. The first device found is then
read, and the character is stored in registers A and L. No transforma-
tion will occur, 1i.e. the 8-bit character is returned as read from the
device.

The driver waits until there is at least one device ready for input.

Example:
LD C,50 ; EOS function code
LD DE ,PARAMS ; Parameters
CALL 5 s Call EOS
PARAMS: DB 7 :+ Hardware function No,
DB @
DW g
bW g
DW ]
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AR EATR AR R AL RRKR AT AR R R AR R AN AR AR R AR R A A ARk R AN R Rk kb hkkkhdddhhhhkhkhkkarhhkk ki

* *
* 8 - Move Drive Head to Track 40 *
* *

hhkhkkkAREI I IALE AR AR R IR RI IR AR AN Tk hkk kb kb hkhkRd kb ohkhkrhhhhhkhhhkhhhhhhhhix

Oon entry: ———

On exit : —_——

The read/write head of the currently selected drive is returned to track
zero. This function call, however, does not perform a physical disk
access, only internal variables are set.

Example:
LD c,50 + E0S function code
LD DE, PARAMS ; Parameters
CALL 5 3 Call EQS

PARAMS z DB
DB
DwW
DW
BW

; Hardware function No.

aEmmes e
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KKKk kKRR R Rk KRR R A kR R R Rk kRN R R R KRR R R R AR AR R R R AR AR P d ko e de e dededo bk
* *
* 9 - Select Drive *
* *
REERKXKXRRRKEXRERRXKRRKRKENKNEKERRRRRKRE AR AR I Ik hkhXdhttdhhhh btk ok hrhhkkkkikdhkdh ki

On entry: C = Drive Number
E = Access Bit

On exit : HL

]

Error code

The drive passed in register C is defined as reference drive for all
future disk read/write operations. A value of "¢" in C refers to drive
A, a "1" to drive B and so forth up to "15" for drive P. The least
significant bit in register E specifies whether this is the first access
to that drive; 1f it is reset, the drive parameters have to be re-
determined. In this case, an eventual disk access is necessary to
determine the recording format. If the "first-access" bit is set, only
some internal variables are assigned new values, no disk access will
occur . :

after a successful disk select operation, HL ig returned with a non-zero
value. If the desired drive is not defined or an error was encountered
during determination of the drive parameters, HL is zero on return.

The access bit in register E is an enhancement over CP/M 2.2 and DiCOS.

Example:

Select drive B: without re-determining the drive parameters

LD C,50 ; BOS function code

LD DE, PARAMS ;} Parameters

CALL 5 ; Call EOS

LD A,H

OR L ; Check if o.k.

JP Z,SELERR + Zero = no success
PARAMS: DB 9 ; Hardware function No.

DB o

DW ‘B'-'a" : Drive B = number 1

DW 1 ; prevent redetermination

DW [}
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EEE R RS E R R R LRSS EREE IS SRR LR ERE R SRR S SRR LR T EEREEESE SRS

* *
* 1¢ - 8et Track *
* *

kkkkkkhkhkhkkxhhhkhhkkhrhhhkkkhkkkhkhkhhkhkhkhhkhhkkhhhhhdhhrhhhhhhhohhkhhkhkhbhkrdhhkdkk

On entry: BC = Track Number, counting £rom @ upwards

On exit : —_——

The number passed in BC is stored as the track number for the next disk
access. The track numbers count from 4 upwards.

Example: Set track 3 for next disk access

LD C,58 ;i EBEOS function code
LD DE, PARAMS : Parameters
CALL 5 ; Call ECS
PARAMS: DB 149 + Hardware function No.
DB [}
DW 3 i Track 3 in BC
DW %]
DW g
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IR E 2222 22 RS T A R SRR AR SRR TSR R ERE LS AR TR R R R E SRR EE LRSS EEE ]

* *
* 11 - Set Sector Number *
* *

FEEXKRREAREE LA AKX AAKRRNNARRA IR AT A A h A X kAR R AR R A A hkkk bk ko Rk hhhhhkhkkhokhid

On entry: BC = Sector Number, beginning from ¢

On exit : —_——

The number passed in BC is stored as sector number for the next disk
access. The sector numbers count from § upwards, In most cases, this is
not the physical sector but a "logical" block of 128 bytes within the
track defined by hardware function 1l%. Under certain circumstances, the
associated sector is internally buffered.

Before calling this function, EOS5 calls hardware function 16 to trans=
late the logical sector number to the physical.

Example: Set sector 26 for next disk access

LD c,508 ; EOS function code
LD DE,PARAMS ; Parameters
CALL 5 ; Call EOS
PARAMS: DB 11 ; Hardware function No.
DB 4]
DW 29 ; Sector number
DWW 4]
DW 4]
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ER L RS 2R AR R EEE R S AR PRI EE R SRS TSR SRR E SRR LY

* *
* 12 = 5S¢t DMA Address *
* *

LR R R A AR A S SRR R EE R AR AR RS R RS ESAR R EEEFASEEER LTRSS SRS SRS EEE TS S

On entry: BC = DMA Address

On exit : —_—

The parameter passed in register palr BC will be use as the starting
address of the memory buffer for all future disk I/0. The buffer must
have a size of at least 128 bytes inorder to accept a Full data block.
If multisector read/write 1is requested, this function is called
repeatedly hy EOS.

Example: Set DMA address to 8@H.

LD C,50 ; BOS function code
LD DY, PARAMS ; Parameters
CALL 5 ; Call EOS
PARAMS: DB 12 ; Bardware function No.
DB ]
DW BAH ; DMA address
DW g -
DW g
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dhhkhkkhhhkkhhkkkhhhhhkhhhkhkdkdrdhdhhhhhhhhhbkhkhhhkdhrhdhhhhhhhkr ANk A kIR IR AR T AT
* *
* 13 - Read Disk Block *
* *
LA 2R RS L R R R R T XY YRR

On entry: —_—

On exit : AL = @ or 1

After all 1/0 parameters have been sSet by hardware functiens 9, 16¢, 11,
and 12, the 128-bytes data block specified is read from disk and trans-
ferred "to the memory area specified by the DMA address. This process
mast not necessarily cause a physical disk access, bhecause E0OS has the
ability to buffer several sectors internally.

After a successful transfer, registers A and L are set to 6. If any
errers are encountered, A and L are set to 1, and an error message 1i5
displayed on the screen.

Example:
LD C,508 ; EO0S function code
LD DE , PARAMS ; Parameters
CALL 5 ; Call EOS
OR A ; Any errors 7
JP NZ ,RDERR i Jump if so
PARAMS: DB 13 ; Hardware function No.
DB 7]
DW ]
DW [}
DW 7]
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kkkkkkkkkkkkkkhhhhhkhhhhhkdhdhkhkhhhdhdhhkkkdhdhxhdhdhhbhtkhhhhhhkhkkhdhkrkddkids

*
*
*

*
- Write Disk Block *
*

14

REEREEREARRREXRKNAXR AR R R h R hhhhhhhhhhkhhhkhhkkhdkhihhhothhhohkhhhkhkhhkhkkdkih

On entry: C

On exit AL

After all I/0 parameters have been set by hardware functions 9,

and 12,

=@, 1, or 2

=@, 1, or 2

14, 11,

the 128-bytes data block is written to disk. A parameter passed

in register C controls the disk write mode:

8 = Allocated disk write., The internal sector buffer is read from disk
before inserting the new block, because it contains already valid
data. The buffer altered this way will not be written back to disk
before it is needed for other purposes.

1 = Immediate disk write. Contrary to mode #, the sector buffer Iis
immediately written back.

2 = Unallocated write. The sector buffer will not be read prior to
writing, because it does neot contain valid data.

aAfter &a successful write, registers A and L are returned with =zero

values., TIf a write error was encountered, both registers are set to 1.

If the sector could not be written due to a write protected data caxr-

rier, A and L are 2 . In any case of error, a message is displayed on

the screen.

Example:

PARAMS:

EOS System manual

Write sector in immediate mode

LD c,5d ; E0S8 function code

LD BE, PARAMS + Parameters

CALL 5 ; Call EOS to execute function
OR A ; was that o.k. 7

Jp NZ ,WRTERR 7 Jump if nmot so

[0} ] 14 ; Hardware function No.

DB [}

DW 1 : Immediate buffer flush

DW ¢

DwW 7]
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AARRRER AR R AR IR R A TR AR A AR TR R E AR R AR R A A A AR A AR A AR A ARA AR R A AR AR kR A AR ARk k®

* *
* 15 — Check Printer State *
* *

FRAKEERKRAXFRRK XK A IR Rk A h bk ARk hhkkhhhhhhhhk kR hd TR AR h kb h bk kR kR ¥

On entry: —

Oon exit : AL = B or OFFH

If all cutput devices mapped via the LSTQUT: vector to the printer are
ready to recelve a character, A and L are set to 8FFH, otherwise #.

Example:
LD C,50@ ; BOS function code
LD DE, PARAMS ; Parameters
CALL 5 ; Call EOS tec execute function
OR A ;i Test result
JP NZ,PRINT i Non-zZero means ready
PARAMS : DB 15 ; Hardware functicn No.
DB 1]
DW 5]
DW %]
DwW %]
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Rk kRERIER Rk hhhhhhhkhhhkhhkhhhdRbhhhdRdkdd kbbb hkhhhdhkdrhdrrt oA nhokhdk

* *
® 16 - Translate Sector Number *
* *

KEERKRRERR IR A Ak Rk kb hhkhkk kA XXX AKX KA AR ETE AR A Ak hkhhdhdhkdhhdr bk dnhdhhhkk

On entry: BC = Sector Number

On exit : HL

Translated Sector Number

According to the criteria specified in the DPB of the current drive, the
sector number passed in register pair BC is translated into a physical
block number which is returned in HL., ECS calls this function immediate-
ly before calling function 11 {set sector).

For details concerning the DPB, refer to the corresponding chapter.

Example: Translate sector number 3

LD c,5d EOS function code

;

LD DE, PARAMS ; Parameters

CALL 5 ; Call EO8 to execute function

LD (SECNOQO)} ,HL ; Save translated sector number
PARAMS: DB 16 ; Hardware function No.

DB g

DW 3 ; Sector No. 3

DW %]

DW e}
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khkkkkhkhkrkhkhkhkkhkhkkkkkkkdkhkrdkhkhhkhkhhkikkhihhkkkkhkhkrkkihhhdhhkkhkkkkkhkhkrkkbkkhkhkkk

*
*
*®

17 - Check Console Output State

*
*
*

dhkkkhkkdhhhhhikhhkkkdkhhkhkhhhkkhkhhkhhkhkhkkkhhhhkhbhdhhhhhhhkdhhhhhkhrhhdhhddhhrrhrik

On entry: -—

on exit AL = ¢ or GFFH

if all devices mapped to the console output channel wvia bit vector
CONOUT: are ready to accept a character, A and L are returned with an
@FFH value, otherwise #.

Examples
LD C,5d : EOS function code
LD DE, PARAMS ; Parameters
CALL 5 7 Call EOS to execute function
OR A ; Ready for output?
JP NZ ,OUTYES ; Non-zerc means yes
PARAMS: DB 17 ; Hardware function No.
DB 4]
DW a
DW 4]
DW 4]
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KEREEEXREE KA EARRKRIRRRERRRA KRR KR IR R R T A A Ak hkkkkkkkhkkirhhhhhbhhddrhihkhkkihdhhd i
*

*
*

*

18 - Check Auxiliary Device Input State *
*
khkkhkhkdkhkhkkdrrkhkhkhhkhkhkrrhdhhhhkhhhhhhrrbikdbhhhhhhhkdhsrh kXA XX ARRER I A AT A AR EAATRK

On entry: ——

Oon exit : AL = # or UFFH

a1l input devices mapped to the auxiliary device input channel AUXIN:
are interrogated. If at least one of them is ready to be read, A and L
are set to UFFH, if not so, zero values are returned.

Example:
N\
Lo c,58 ; BOS function code
LD DE,PARAMS ; Parameters
CALL 5 ; Call EOS to execute function
OR A : Check state
JP NZ,READY ; non-zero means ready
PARAMS: DB 18 ; Hardware function No.
DB g
DW 7}
DW ")
DW g
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hhkkhkhkhkkhkhhkkhhkkhhkikhthhkdhhhkhhkkhhhkhhhkhhkhhkhkxhhhhhhhddhhhhhhkhkhkdhhhkRohkhididi

* *
* 19 - Check Auxiliary Device Output State *
* *

khkkkhrhhrhhhhkkhhhkitdhhkhihhhhhihhhkhhhrdhrihhhhdhhhhhkththixhhihhkhhhkhikk

on entry: -

On exit : AL = @ or WFFH

If all devices mapped to the auxiliary output channel via bit vector
AUDXOUT: are ready to accept a character, A and L are returned with an
BFFH value, otherwise &.

Example:
LD c,50 ; EO0S function code
LD DE ,PARAMS ; Parameters
CALL 5 ; Call EOS to execute function
OR A ; Ready for output?
JpP NZ ,OUTYES ; Non-zZero means yes
PARAMS: DB 19 ; Hardware function No.
DB ")
DW %]
W o
DwW ")
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*kkkkkkkhkkhkhkhkhkkhkhkhkhkhkhkhkhhhkhkhdhhhhdhhhhhkhhhkhhdkhhdkhhhkhkhhhkkhkhikhrhrrkhirhhtk ki
X *

* 24 - Return Device Table Address *
* *

dhkkhkkhkhkhrhrkhkrhrhkrhdkhhhhkRhkhhkkdhhkhhkhhkhkhkhhXxhkhhkhhhkdhkdkhhthhhhhkkkhh

-

On entry: -—

Cn exit : HL. = Address of Device Tabile

The beginning address of the physical devices table is returned in HL.
On the MZ-35@0¢, this table is deposited at address BFEG@H,

Examplea:

LD C,50 ; E0S function code

LD DE , PARAMS ; Parameters

CALL 5 ; Call EOS teo exeocute function

LD A, (HL) ; Fetch first byte from table
PARAMS: DB 2@ ; Hardware function No.

DB 2]

DW 5]

DwW g

DW &
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khkkkkkkkkhkrkhkrhhbhkhkhkhbrhkkhhhkhkhhhdhrthbhhdhkaokkhkbbhkhkrdbrhkhbhkhkhxhkhkhkhhkhkxrihko ki kih

® *
* 21 - Initialize Physical Device ®
* ®

EEEE R R R R R R L A R R S R RS R R R R R R R R R R R R R IR EE R EEEE AT EE T ]

On entry: C = Device Number, ¢ to 15

On exit @ —_—

The physical device the position of which in the device table corre-
spaonds to the number passed in register C is re-initialized. By means of
this function, <¢hanges made in the table can be communicated to the
correspending device. The EOS uitility $DEVICE uses this function.

Example:

LD C,59 ; EOS function code

LD DE,PARAMS ; Parameters

CALL ) ; Call EOS to execute function
PARAMS: DB 21 ; Hardware function HNo,

DB [}

DW 2 ; Device No. 2

DW )

DW 5}
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(223 S S SRR RS R R AR EE R R R L ERERLEREEEEEEEEREEELESESE]

* *
* 22 - Check Drive Ready *
% *

IR EEEEEER SRS S22 S22 R AR ARRARR ARl AR AR R R ER SRR Sl

1

Oon entry: c Drive Number, ¢ to 15
On exit : H = Bit Vector
L = ¢ or ¢FFH

The drive specified by the number passed in register C 1is checked
whether it is ready for I/0., A value of ® denotes drive &, a 1 drive
B and so on up to 15 for drive P.

If the drive is ready, L is set to #FFH and H containsg a bit vector as
explained below:

Bit 7
Bit 6

Data carrier of that drive is not removable
Drive contains a two-sided floppy disk.

A zero value in L denctes that the drive is not ready; in this case, the
contents of H are meaningless.

Example: See if drive B is ready

LD C,50 ; EDS8 function code
LD DE, PARAMS ;} Parameters
CALL 5 ; Call EOS to execute function
XGR a
OR L H
Jp NZ,READY
PARAMS: DB 22 ; Hardware function Ne.
DB g
DW "B'-'AT ; Drive B
DwW 4
DW [}
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KEKRIAXEAAIARARK A XA AR R kAR R A E Rk R kb kh bk kb koo kb d b AR kb ki ke h R fx X

* &
* 23 - Activate Screen Editor *
* *

R I Y Y S P R R R RS S SR ETES R AR EEEEET R PR RS LR EE AL S EEEE L

On entry: C = Beginning Column
Address fo Buffer

J
]
n

On exit : -—

The additional screen editor is activated by calling this funetion., 1In
register pair DE, the address of a buffer is passed which must be set up
as described at EOS function 16. C denotes the first wvalid screen
column, beginning from ®. The system enters screen edit mode, receives
an input line and deposits it in the specified buffer.

Example:
LD C,50 ; BEOS function code
LD DE, PARAMS ; Parameters
CALL 5 ;3 Call E0OS to execute function
PARAMS: )] 23 ; Hardware function HNo.
DB ]
DW BUEFFER i Line buffer
DW 9 ; Begin in column 19
DW a H {counted from 4)
BUFFER: DB 8@ ; Buffer size
DS 1 ; Number of characters typed in
ns 84 + The buffer itself
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PR TR E R R TR EF YRR EEE LT E SRR RS LR SR E SRS SRR S LS EE RS AR EE ERE TSR LR
* ®
* 24 - Flush Sector Buffers %
* *
P R R R R AR IR E X F AR L EEEEE T E LR SRR S TS SRS SRS SRS S LR SR RS AL RS FEE ST S &R S LS

On entry: —-——-
on exit : AL = 6, 1, or 2
All yet unwritten Sector buffers are transferred immediately out to the

disks. If any errors occur, the procedure is the same as described at
hardware function 14 {(write bhlock).

Example:

LD C,5@ ; E0S8 function code

LD DE ,PARAMS + Parameters

CALL S ; Call EO8 to execute functiaon
PARAMS : DB 24 ; Hardware function No.

DB g

DW g

W o

DW a
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* "
* 25 - Move Memory Block *
* *

L R R Y X X T R TR TR T E 2

On entry: BC Number of Bytes to be moved
Source Address

Destination Address

=}
e
Bono

Oon exit 3 BC 2]
Source Address + Block Size

Destination Address + Block Size

o)
|
1]

A memory area of <BC> bytes length is moved from address <DE> to address
<HL>»., This function works similar to the Z-80¢ LDIR instruction, but the
usage of DE and HL is interchanged. Furthermore, only data in memory
bank % are moved.

E0S uses this function for moving data whithin its internal working
storage.

Example: Move 500 bytes from 48@¢H to S5600H

LD C,58 : EOS function code

LD DE; PARAMS ; Parameters .

CALL 5 ; Call EOS5 to execute function
PARAMS = DB 25 ; Hardware function No,

DB g

Dw 500 ; MWumber of Bytes

DW 4GGEH ; Source Address

DW SERER ; Destination Address
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dhkkkkdkXhkhhkhhhkhhkdhdhhdddddd bt rh kXA bk dhkdrbdddhddtdhhrhhrrhkhhdhrhrhro ki

* ®
* 26 - Get / Set Calendar and Clock *
* *

AR R TR E R R LR R R L R R TR R R R TR R LR R U R g Y

On entry: C = @ or GFFH
DE = Time Buffer

on exit : ———

If reqgister C is zero on entry to this function, the internal calendar
and clock are read and the data are deposited in the specified buffer.
If C has a value of @FFH, date and time are transferred from the buffer
into the hardware clock. The time buffer must be structured as follows:

DWW DATE ; Julian Date, where 1 = Jan 1lst, 1978
DB 15H ;7 Hours, BCD format

DB 360 ; Minutes, BCD format

DB 55H ; Seconds, BCD format

Example: Set date/time to June lst, 1983, 15:3@:55

LD C,58 ; EOS5 function code

LD DE,PARAMS ; Parameters

CALL 5 ; Call EOS5 to execute function
PARAMS: DB 26 ; Hardware function No.

DB [

DW UFFH

DW DTETME

DW 4
DTETME: DwW 1978 : June lst, 1983

DB 15H ; Hours

DB 38H : Minutes

DB 55H ; Seconds
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* *
* 27 - Invoke Graphics *
¥ *

IR R R R R I YT R T EE R A R R R R R TR R RN T T

On entry: BC = Graphics Parameters

Oon exit : -—

This function corresponds to E0S function 115, The parameter passed
there is transferred +to BC. However, no check will be made of the
graphics operation cede. Hence, E0S function 115 should be preferred for
graphic functions.

For a detailed discussion of graphic facilities, refer to section C of
this manuail.
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Graphics Interface

[E0S Funckion 115}
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khkkkkhrddhhhhhhdkddhhhkkdhdhdhhhhdhhhhkkrrrddhdhhhdhkhkXkhkdhhrkkkkhkdhtthhd ki
*

*
*

*

28 - Hexadecimal Output *
*
L L IR TR ]

Cn entry: BC = Data

Oon exit : ———

The data passed in register pair BC is displayed on the screen as a four
digit hexadecimal number.

Example: Display 1068¢ in hexadecimal format on the screen

LD C,50 : E0S function code

LD DE, PARAMS ; Parameters

CALL 5 ; Call EOS to execute functionm
PARAMS ¢ DB 28 : Hardware function No.

DB [£)

DW 10680 ; Number

DWW [}

DW 4]
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C.1l. Preview

The SHARP ME-3566 has a built-in state-of-the-art screen graphics faci-
lity. EO0S8 offers two ways of using it: either by the Graphics Inter-
preter, or by EOS function 115. The latter is the subject of this
section.

E08 function 115 expects & pointer to a graphic parameters block passed
in DE. The first byte of the parameter block always defines the graphics
instruction c¢ode, which is a number in the ¥ to 24 range. Usually, the
instruction code is followed by a number of further parameters which
must be defined as words except for the Define Bit Image function, which
requires byte parameters.

Let's have a look at an example: To set the pixel {image dot} at coordi-
nates ¥ = 188 and ¥ = 288, Youn would have to write:

LD C,115 ; EOS function 115

LD DE , GRPARM ; Parameter area

CALL 5 ; Call EO8 for execution
GRPARM: DB 9 ; Grahics instruction code

DW 16¢ ;+ X coordinate

DW 20¢ ; ¥ coordinate
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C.2. Screen Definition

The graphics screen has a size of 640 pixels (image dots) wide times 44§
pixels high, A pixel is specified by its coordinates ¥ and ¥, where the
permitted range is @ to 639 for X , and ¢ to 399 for Y. The coordinates
d,d denote the upper left corner.

There are twe video outputs which can he operated independently. It is
pessible to generate two different images, because esach video cutput can
pe programmed to display specific colours only. So if screen No.l were
set to display red image elements only and screen No. 2 set for green
images, both screens could be referred to individually by their colour
specified. :

There are 3 basic colours available for graphic images. By skilful
combining the basic colours, however, any of 8 colours can be achieved:

black
blue
red
magenta
green
cyan
yellow
white

I T | | T | I 1 W

SO WNER
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C.3. Bit Image Definition

Graphics function 20 offers a facility to define one's own characters by
software. You would specify a 8 x 8 bit raster which is displayed when
calling the correspeonding character code. These special charactexrs are
used to fill areas, too. To simplify generating line graphics, a number
of these bit patterns are predefined. The definition of a new pattern
could look like this:

Byte 1 : PRGIIGEEB = 18H e oW R,
Byte 2 : ABl961968 = 24H P
Byte 3 P1a9Gg1dR = 42H e F oL e . *
Byte 4 : #11111198 = 7TEH L
Byte 5 : Fl1990¢16B = 42H P
Byte 6 : Gle9¢9168 = 42H R
Byte 7 : @1EFEA1B = 42H O
Byte B : AO@330ddB = @gH e e e e e e
The pattern is defined as the character "a".
Another kind of pattern can be used te fill areas:
Byte 1 : 1lGG@1LEAEB = BBH L
Byte 2 :  Ol@GE1EEB = 440 N
Byte 3 : eg16eE1eB = 22H T
Byte 4 1 GGG16681B = 11H T,
Byte 5 199¢106G6B = 88H L
Byte 6 : 7199¢16¢B = 440 N
Byte 7 : ge1@aG1aB = 22H P P
Byte B : fgad18gd1IR = 11H R

When executing an area-fill instruction, the area affected will be
hatched,

For line graphics, hatchings, etc., bit images @ to 12 are already pre-
defined. They may be redefined anytime, if desired:

146 percent fill

75 percent £ill

5@ percent f£ill

25 percent £ill

14 percent fill

Hatching from left to right
Hatching from right to left
Cross-hatching

vertical lines

horizontal lines

a "D&Z" glyph (ah, well,...)
vertical serpentine lines
horizontal serpentine lines

WSl AUd WS

[ | T | S 1 | O 1 O 1 Y [T |

=
b2
n
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C.4. Table of Graphic Functions

Number Function
] Initialize Graphics
1 Erase Graphics
2 Erase Partial Graphics
3 Define Graphic Screen 1
4 Define Graphic Screen 2
5 Set Background Colour
] Set Plot Colour
7 Set Plot Mode
8 Define Line Mask
9 Bet Pixel
1¢ Erase Pixel
11 Draw Line
12 Ceontinue Line
13 Plot Rectangle
14 Plot Circle
15 Plot Circle Arc
16 Paint Rectangle
17 - reserved -
18 Write Character
19 Continue Writing Characters
2@ Define Bit Pattern
21 Hard Copy
22 Define Screen Area
23 Put Screen Area
24 Fatch Screen Area

It must be noted that ECS does not check the parameters passed. If the
parameters make no sense, the results will be garbaged. Ih extreme
cases, the system may even run out of control. So be careful not to
exceed the limits!
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* *
* # - Initialize Graphics *
* *

hkhkkhkhkkhkhhhkhhhkhhxhdhkhrhkhhhkhhkhkRARRRKR X R R AR R AR I X TR hdhhhhkhhkhhkhkhkkkxhhaihi

Parameters: DB 2] ; Graphics Instruction Code

The Graphics driver is re-initialized.

khkhkhkhkhhhhhkhkhkhkhkhkrrhdA AR A AR AR AR AT E I I, hhhbhhrhrhTHRAKK KRR R KRR AR A IR T AL LA AL
*

*
*

*

1 - Erase Graphics *
*
I A I R R R R R S R R I ST ILIT

Parameters: DB 1 ; Graphics Instruction Code

All Graphics are erased.

R AR RS RS EEEEEEESSS TR AL RS RS SS SRR RS R R AR SRS R A AR R LAl EE SR TEEERERSESEEESS
* *
* 2 - Erase Partial Graphics *
* *
A kR kR AR R IR R HRRHRIRREF AR A HRAR NN IR AN AR IR R IR R R RN Rk hhhh kR k ke kR R R Rk

Parameters: DB 2 ; Graphics Imnstruction Code
bW X1,¥Y1 ; Upper left coordinates
DW X2,¥2 ; Lower right coordinates
DW COLOUR ; Colour

This function allows for selective erasure of graphiecs. Within the
rectangle specified by its diagonal coordinates X1,YL and X2,Y2, the
colour combination COLOUR is erased in all objects. COLOUR is regarded
as a combination of three bits meaning:

Bit ¥ = blue parts, bit 1 = red parts, bit 2 = green parts.

The values permitted for the parameters are as fellows:

X - B to 639
Y - @ to 399
COLOUR - O to 7
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LSRR RS E LR LT T R R R Y R R R L R R R R R R

* &
* 3 - pefine Graphic Screen 1 *
* *

AR AR RN R R R R R R A F A AT A A A Ak kA kA A Ak kAR A AR AR AR R AN AR AR R AR R AR R A A AR A A A A hh ko

Parameters: DB 3 ; Graphics Instruction Code
DW BITS ; Bit Vector

Graphic screen 1 is set vp for graphic output. The bit vector specifies:

Bit ¥ : Display blue parts of graphics.

Bit 1 : Display red parts of graphics.

Bit 2 : Display green parts of graphics.

Bit 3 : Set for colour monitor, reset for black/white monitor.
Bit 4 : Set to mix graphics and normal text on Screen.

LA EEE LR SRS R AR RS RS AR R SRR S LR R R

* *
* 4 - Define Graphic Screen 2 ®
* *

khkkdkkkkhkkhkhhkhkhkhkhddhkdddhhhhkhrhkdhhkhhkbhkhrrhkrrkrkhhhkxhkdkdhirkkddrhx

Parameters: DB 4 ; Graphics Instruction Code
DW BITS 7 Bit Vector

Graphic screen 2 is set up for graphic output. The bit vector specifies:

Bit # : Display blue parts of graphics.

Bit 1 : Display red parts of graphics.

Bit 2 : Display green parts of graphics.

Bit 3 : Set for colour monitor, reset for black/white monitor.

Bit 4 : Set to mix graphics and normal text on screen.

Bit 5 : Set to display character attributes, as there are blinking,

inverse video, etc.
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dkkt kT hkhdr kb hkdk ook d ARk hhdhdkhhddr bbb rAhdhkkikithrrbhbdd

* *
* 5 - Set Background Colour *
* *

IR R R R R EEEE R R R L LR L ETETL B EEEEEEEEEF ST RS AR L L E L EEEFEETE L LS S S

Parameters: DB 5 ; Graphiecs Instruction Code
DW COLOUR ; Colour

The background colour is specified. The COLOUR value must be in the ¢ to
7 range, The background colour is independent of graphics, it may be
active even with normal screen use, if the screen is operated in colour
mode .

*EEREKNRRKKARKI XXk hhX*hhdhhhhhhhhhhkhhhrhkdhhhhhhdhRhhkikkikkhkhhhhhhhkkhdhikhhk

* ®
* 6 - Set Plot Colour *
* *

hkkkkkkhhhkhhkhkhhkhkhkkhhhhkkkhkkrrdkhhhhhkhkkkhhkkkhihhithdkidtdthhhhhkhhkhkihhhhhtk

Parameters: DB 6
DW COLOUR

Graphics Instruction Code
Colour

. my

All subsequent graphic objects will be plotted in the colour specified,
which must be coded as a number between ¢ and 7.
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* *
* 7 - Set Plot Mode *
* *

I R R RN R RS RS ST R LSS IS S SRR SRR ER RS RS E RS RS ST

Parameters: DB K ; Graphics Instruction Coede
DW MODE ; Mode

The plet mode is defined. Four different plot modes are available:

= Overwrite

Invert colour

= Reset colour (effectively, erase}
= Additive mixing of colours

W~
[}

I TR P E TR E T TR SR E R T ST IR PSS E LRSS RS S SRR L EL RS S SR

* *
* 8 - Define Line Mode *
* *

khkhkkkkkhdhthhhdkhhhhhdkhddhhhhkrh kXX kkhkkhkRdkhkrhhkkhkkhhkhdhkhkidhhhkbhhkrhkhhhkk

Parameters: DB 8
DW MASK

Graphics Instruction Code
Bit Vector

CTRT)

The line mode for subsequent plot instructions is defined. Lines or
"yactors® are composed of a sequence of pixels (dots) which is defined
by this function. For instance, a dashed line may be defined by the bit
pattern

118¢119¢11¢0116% (binary)
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Ak AR ARk A kA kA Ak Ak kA kR Ak kAR R A R R R A R R AR X AR AR A AR AR KRR AN AP AR A RN AR AR h XA kX

* *
* 9 - Set Pixel *
* *

EEEEEFEFFTEFEFERFENFFFFEEEEEEEERESEE L LR EEEE SRS RS SRS RS LR R R LS

Parameters: DB 9 ; Graphics Instruction Code
DW X, ¥ : Coordinates

The pixel at coordinates ¥,Y is set, 1i.e. lit up in the predefined plot
colour. The coordinates may assume the following values:

X - @ to 639
b4 - @ to 399

khkkhAdhkhkkhkhkkhhhkhkhkhkdhhkhhhdhhhhkhhkhkdhhkkhhhhrdhhdhhhbhtdhhhhidkhkhhdhkiixk

* E
* 13 - Erase Pixel *
* *

Kbk hkkbhhkhRhkR A dd AR IR A AT I bR AR RR R R A RRERRRRRRFFZ AR AL R AR IR A AR AR R Rk kAR AR 2R

Parameters: DB 1a ;+ Graphics Iastruction Ceode
DW X,Y ; Coordinates

The pixel at coordinates X,Y is reset. The coordinates may assume the
following values:

X - ## to 639
Y - ¢ to 399
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LA RS2 A R AR AR AR AR SRR E RS R SRR AR R SRR R TR EREEEET R EREED ]

* *
* 11 - Draw Line *
& *

hhkhkkhkhhhhkk kR kR R Ak KRk R R AR h kR Rk kR kK AT AR EREAR R Rk kA kT ERXR R AT F A,k KK

Parameters: DB 11 ; Graphics Instruction Cecde
DW X1,Y1 ; Beginning coordinates
DW X2,¥2 ;7 Final coordinates

A straight line is drawn from the point at coordinates X1, Y1 to the
peint at coordinates X2, Y2, The line colour is determined by graphic
function 6, the line mask by function 8. The coordinates are limited to
the following intervals:

X - ¥ to 639
Y - # to 399

khkkkdhhdhhkhkkhkhhkhkhhkkhhkhhhhhkhhkrhrRidikddr Rk hhrkhRohdhhhihkhhhr bk khird

* *®
* 12 - Continue Line *
L1 ®

tkkkkhkkkhkhhkkhkhkhkdhhdhkhkkdhkhhhhkhdRhhhhhdhkhhrdhhkhhhdkhRR iRk kR hu gk

Parameters: DB 12 ; Graphics Instruction Code
DW X, ¥ ; Final coordinates

A straight line is drawn from current position of the (invisible) gra-
phic cursor to the point at cocordinates X2, ¥Y2. The line colour is
determined by graphic function 6, the line mask by function 8. The
coordinates must lie within feollowing intervals:

X - @ to 639
Y - @ to 399

By means of this function, pelygonials can be drawn.
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22222 X R R ETEESEL SRR FAY LRSS LS ES SRS RS PR SRR EEEEEFEETE LSS

% *
* 13 - Plot Rectangle *
* *

kdkkhkkkhkkkhkhkhkhkhkhkhkhkhrkhhhkRhhhkhhhkhhkhkkhkhhkhkhdhhrdkhhohhhhkhRhhhkkkkkkkkikkrhhitx

Parameters: DB 13 ; Graphics Instruction Code
DW X1l,¥1 ; Upper left coxrner
DW X2,¥2 ;7 lower right corner

Both coordinate pairs dencte the upper left resp. the lower right cor-
ners of a rectangle to be plotted. The line colour is determined by
graphic function 6, the line mask by function 8. The coordinates must
lie within following interwvals:

X - @ to 639
Y - @ to 399

FhhkhkhhhkhkRkhhkhhrhhhhordhhhhhhhkAkAhhk ki RbdRddhZhRhhdhRdhkhhkhhkhkhhhhhhhhid

* *
* i4 - Plot Circle *
* *

RAXRARRRRRRRRARRARIIET Ak Ak kR ddxkdRrhhhkhhhhhhhhhkhhhkhhkhhhkhhhidx

- Paramekters: DB 14 ;7 Graphics Instruction Code
D X, ¥ ; Centre of Circle
DwW R :+ Radius

A circle of radius R is drawn arcund the centre specified by its coordi-
nates X,Y. The line colour is determined by graphic functien 6, the
line mask by function 8., The coocrdinates must lie within the following
intervals:

X - ¥ to 639
Y - @ to 399

It should be observed that the complete circle will fit on the screen.
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KRRk R Ik RRERA kR kR AR Rk k kR kR R ARk R Rk R R KRR Rk ko kkkhhkkhkhkhkhkRkbhhkhkhxhhkhx

® *
* 15 - Plet Arc of Circle *
* *

KEEEREAEAKAAANARNTAN KA AN R AR RAR R AR R AR AR A A Ak kkhkhhhdkhkhhhhxhhhhdhhkkhhhhhtx

Parameters: DB 15 ; Graphies Instruction Code
DW X,Y ; Centre
DW R ; Radius
DW PHIL ; Starting Angle
DW PHI2 ; Final Angle

A circle arc of radius R is plotted, centered at coordinates X,¥., The
starting and final angles are to be specified in degrees, where @ degree
represents the rightmost peoint of a circle on the screen. The line
colour is determined by graphic function 6, the line mask by function 8,
The ccordinates must lie within the following intervals:

X - @ to 639
Y ~ @ to 399
PHI - @ to 359

AR A KA Rk AR TR R A AR ETEE A AT A A AR RIARA AR RRARR AR AT A AR AR R R R AR R AR IR ARIERE T A AN

* *
* 16 - Fill Rectangle *
% *

IR EE LSS R RS AR A AR A RS R LRSS TR AL LR E AL SRR EEE LR TN

Parameters: DB 16 ; Graphics Instruction Code
DwW X1,¥1 ;i Upper left cornexr
DW X2,¥2 ; Lower right corner
DW COLOUR + Colour
DW IMAGE + Image Number

The coordinates X1, Y1 and X2,Y¥2 denote the diagonal of a rectangle
which is filled with a certain pattern. The pattern is a multiple of cne
of the B8x8-bhit images which can be defined by graphic function 20.
COLOUR specifies the colour of the bit pattern. Following values are
permitted:

X - @ to &3%
Y - @ to 39¢
COLOUR - @ to 7

IMAGE - @ to 126
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T Y R L T P T PP T P T P T T T T
* *
* 18 - Write Character *
* *
khbkkkhrdAdhkrdXhhhkhhhkkhkrrhiRhhhohhhhkhdhRdddhhhkhkkorhdhohhhh kbt ko hhthkkhhk

Parameters: DB 18 ; Graphics Instruction Code
DW X, Y ; Starting Coordinates
DW CHAR ; Character
DW DIRECT ; Character Writing Direction
DwW FACTOR ; Magnification Factor

The character CHAR is wriktten as a graphic pattern. The coordinates X,¥
specify the lower left corner of the character pattern area. The writing
direction is denoted by DIRECT. The character may be magnified, where a
FACTOR of @ means a l:1 scale, i a 1:2 scale, 2 a 1l:3 seale, and
so forth. The character itself is specified by its equivalent ASCII
code. All images may be altered by graphic function 28.

The value DIRECT and the writing direction correspond as folilows:

= Ngrmal (from left to right)

45 degrees inclining to upper right

Vertically up, 96 degrees

135 degrees

Horizontally, but head down to left (180 degrees)

45 degrees declining to lower left, head down {225 degrees)
Vertically downwards (278 degrees)

45 degrees declining to lower right (315 degrees)

Wonouon

SN U s LN R

The patrameters must obey to the following bounds:

X - @ to 639
Y - @ to 399
CHAR - # to 126
DIRECT - @ to 7
FACTOR = @ to 15

a2 value of 19 to 17 for DIRECT is giving the same writing directions as
mentioned above but the characters wili be slanted.
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*x *
* 19 - Continue Writing Characters *
* *

ISR LR R R T R S RS R R TR I T TS S A AR A A E R AR RS R R E T E R FEEEE ST L]

Parameters: DB 1% ; Graphics Instruction Code
DwW CHAR 7 Character

At the current position of the (invisible) graphic cursor, a chatacter
is written. The character is formatted as defined by graphic¢ function
18,

This function must be called only after function 18 is completed. 1Its
purpose is to write complete strings of characters.

EOS System manual Dacumling & Zimmermann Page 179



Section C: Graphics Interface
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* *
* 26 - Define Bit Image *
* *

L R R R T R S R L R R R R R R R R T TR TR R RS R

Parameters: DB 28 : Graphics Instruction Code
DW CHAR ; Humber of Character
DB BITS1 ; Bit Pattern 1

DB BITS8 ; Bit Pattern 8

This function provides for a means for defining characters by software.
An image of 8 time B bit is defined and stored at the position CHAR,
which can be referred to by functions 18 and 19. Furthermore, the pat-
tern can be used as f£illing pattern aleng with function 16. For CHAR,
values between € and 126 are permitted.

Bit images § to 12 are predefined with fill patterns in order to simpli-
fy generating block graphics.
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khkhkhkhkhkkikkdhhdhhhhhkhkhhhhkhhhkdhhkkhhkdhhdhhkbhhdhhhhdhdkdhhrddhhthdthrbhdthhhihkdkn

* ®
* 21 - Hard Copy *
* *

kkkkkhkkkdhkkkkkkkkhkhkkhkkhkhkhkhkhkkhkhkhkkhkkkhkhhkkhkhkhkhkhhhrhrhhhderkbhkrhohkrhkbrhokroktx

Parameters: DB 21 ; Graphics Ianstruction Code
DW COLOUR : Colour

The graphic screen is transferred to the SHARP Ink-Jet printer I0-7846 to
obtain a hard copy. The bit vector COLOUR specifies which partial
colours are to be printed:

Bit ¢ Print blue parts ¢f graphics
Bit 1 Print red parts of graphcis
Bit 2 = Print green parts of graphics

It is thus possible to generate a hard copy with specific colours.

KEKKAKREAKRAKRRKAKRARAFAAFT AR AR A A AR AR AFR AR A AR AR I A A b A b bk kkdh kA dk kT kA hhhhhk

* E
* 22 - Define Screen Area *
x *

KhkkXAERAEIEKRTA KT AR kbR hkkhkkkkkkhkkkkkkhkkkhthkhhkrkhhkhddtrhhhirdhhkhhkhhkrhihkk

Parameters: DB 22 ; Graphics Instruction Code
DWW X1l,Y1 ; Upper left corner
DW X2,%¥2 ; Lower right corner
DW COLOUR ; Colour

A screen atea is defined, which may subsequently be written to or read
from a file. X1,¥l and X2,Y2, denote the upper left and lower right
corner of a rectangular area of the screen following function calis will
refer to. COLOUR is a bit vector denoting:

8it € include blue parts
Bit 1 include red parts
Bit Z = include green parts

[
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FRRIRRRARRRRRRARRARRR A A A AR IR R IR AR R R IR AR AR AR Rk ke kb bk d kR kT bR

* Sk
* 23 - Put Screen Area *
* *

khkkkhkhkhkxkhhkkbkkhdbhhhddhhddddhhdhhhhhhhhhhhkhhkhhkhkhhhirhhhkhkkikhkhkhhkhhhkhkkikhdh

Parameters: DB 23 ; Graphics Instruction Code

This function may be called only after a call of graphic function 22. &
graphic data block of 128 bytes is read from the current DMA buffer and
put to the graphic screen. If HL is @ upon return from this function,
the transfer of data te the graphic¢ screen 1is completed, otherwise,
further data biocks are supected.

No other calls of EOS function 115 are allowed between a call of graphic

function 22 and repeated calls of graphic funtion 23. If this rule is
not observed, transfer will be aborted.

kkkkkkkkkhkkkFhhkFdkihkhhkththkddkihikxdihokhkhkkhhkhkhkhkehkhhkhkikrdhrt bttt e dbbrhbrhokhhkw

* P
* 24 - Fetch Scresn Area *
* *

HHERRARRRRRARRAR AR R AR R R A AR KA R R AR A RR R R AR IR AR R TR ARk b kb bk khkhhkhkkhdkhkhkhhkhk

Parameters: DB 24 ; Graphics Instruction Code

By means of this function, a graphic data block of 128 is fetched from
the graphic screen and deposited at the current DMA buffer. 1If HL is @
upon return from this function, the readout of data from the graphic
screen is completed, otherwise, further data blocks are t¢ be transfer-
red.

No other calls of EOS function 115 are allowed batween a call of graphic

function 22 and repeated calls of graphic function 24. If this rule is
not observed, transfer will be aborted.
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Section D: CRT Interface

D.l. Preview

In this section, +the CRT interface is described. This interface "under-
stands" a number of control codes, nearly all of them beginning with
ASCII control character "ESCAPE" (1B hex, 27 decimal), fellowed by
further characters, For example, when in the subseguent paragraphs, a
character string "ESC A" is referred to, this is to be understood as
sending the control character "ESC", followed by the character "A".

D.2. The S5tandards Implemented

In order to make the application of existing software as easy as possib-
le, the MZ-3560 processes the control codes of two widely used standard
terminals. There are two control codes to switch between both terminals:

ESC 'A' = TeleVideo 950 Terminal (TvV958)
ESC 'B' = Lear Siegler ADM3A Terminal, as implemented in the MZ~-88B CP/M
yersion.

After cold start and program termination, TeleVideo mode ia selected by
default.

All system programs are adapted to TeleVideo mode. If an application
program is to run under ADM3A mode, this mode must be selected everytime
when needed (e.g. in the program start message). When setting and reset-
ting the ADM3A mode, the screen is erased. We recommend that all preo-
grams should be adapted to the substantlially more comfortable TeleVideo
mode.,

Specifications: TVI5SH ADM3A
Lines per screen 24 25
Characters pexr line a9 89
Status line => ves {line 25) no
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0.3, Table of Control Codes implemented

Deviations from the standard are warked by an asterisk (*). Further
explanations (=>) are given later in the text. -

The lead-in code is predefined as <ESC> (1BH).

All references to <x> and <y> are to be understood as <x+2¢h> ang
<y+26h>, i.e <space> denotes position 8.

Cursor functions: TVeSH ADM3A

Line feed Ctxl-J Ctrl-J / ESC %!
Carriage return Ctrl-M Ctri-M / ESC '-!
New Line (CR+LF}  ————- Ctri-T / ESC '4°
Tabulator Ctrl-I Ctrl-I

Cursor home (@,9) Ctrl-" Ctrl-" / ESC ">!
Cursor up Ctrl-X Ctrl-K / ESC '+!
Cursor down Ctrl-v * Ctrl-v / ESC 's?
Cursor left Ctrl-H Ctxl-H / ESC '(°'
Cursor right Ctrl-L Ctrl-L / BSC ''!
Set cursor position => ESC '=' <y>» <x> Ctrl-] / ESC '="
Read cursor position => ESC '?! Ctrl-\ / ESC '
Erase functions: TVI5d ADM3A

Entire screen Ctrl-%2 / BSC '#*? Ctrl-% / ESC ':°
Cursor to end-of-screen ESC 'Y' / ESC 'y' Ctrl-8 / EBC '3
Cursor to end-of-line ESC 'T' / ESC 't' Ctrl-R / EsC '2°'
Cursor to page position * BSC '6" Ly> x> 00 —e——e

Curscr to line peosition * ESC "K' <x> 0 ———e—

Insert and Delete: TVe50 ADM3A

Insext character ESC 'Q! Ctrl-N / ESC '.?
Insert line ESC 'E' Ctrl-9 / ESC /' -~
FErase character ESC "W! Ctrl-?» / ESC '@°
Erase line ESC 'R' Ctxl-9 / ESC '1°
Attributes: TV954d ADM3A

Inverse single characters ESC ") Ctrl-C / ESC '#!
Normzl singele characters B5C "' Ctrl-D / ESC 'S§!
Character attributes => ESC 'G' <n> * Ctrl-E / ESC '%'
Cursor Attributes => ESC '." <n> * Ctrl-¥ / ESC '&'
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Section D:

Screen modes:

Entire screen invetrse
Entire screen normal
Video on

Video off

Special functions:

Beli (Beep)

initialize TV950 mode
Initialize ADM3A mode
Start graphics interpreter

Enter mask graphics mode =

End mask graphics mode =>
Init. keyboard and screen
Set CRT colour mode =>

Set CRT extra characterset
Set keyboard "Caps lock"™ =>
Activate screen editor =>
Toggle Monitor mode =>
Screen hardcpoy =>
Redefine keys =>
Read key definitions
Lock keyboard
Release keyboard
Clock display on/off =>
Window scrolling =>

=>

Status line {TV958 only):
Display system status line
Display user status line
Set system status line

Set user status line

EQS System manual

¥ % N & % % X ¥ ¥

*

CRT Interface

V959 ADM3A

ESC 'b' Ctrl-A / BSC 'I'
ESC 'a" Ctrl-B / ESC 'M!
ESC '1! =» * Ctrl-U / ESC '5!
ESC '@" > % Ctrl-U / ESC '5°f
TVo50 ADM3A

Ctrl-G ctrl-¢ / ESC ''!
ESC 'A! * ESC 'A!

ESC 'B? * ESC 'B’

ESC 'IT * ESC 'I!

E3C '§' e

ESC '%' e

ESC T[! ESC '[!

ESC 'C' <> * ESC 'C' <n>

ESC '3' <n> * ESC 'D' <n>

ESC '4' <> * ESC '"E' <n>
Ctrl-Y / ESC 'N' * Ctrl-Y / ESC '9!
Ctrl-underline * Ctrl-underline
ESC 'Pp! * Ckrl-w / ESC '7!
ESC 'é' Cevan? * Ctrl-X / ESC 'B'
ESC '@’ * BSC '@

ESC '#! * ES5C 'F!

ESC '™ * ESC 'G!

ESC '"2' <n> = @ ———--

BESC '7!' <xl..y2> * ESC 'H' <{xl..y2>
V954

ESC 'h'

ESC 'g*

ESC 'e' <n> <{Text> <CR> =>

ESC '£' (ESC 'G' <att>) <Text> <CR>

Daeumling & Zimmermann
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Section D: CRT Interface

D.4, Detailed Description of Control Sequences

D.4.1, Set Cursor Position

TV950: <ESC> <'='> <y+2@h> <x+26h>
v = 0...23 / % = #...79

ADM3A: <Ctrl-1> <y+20h> <x+20h> or <ESC» <'='> <y+20h> <x+26h>
y = 8...24 / x = B...79

The position coordinates vy (line) and x (column) must be specified with
an eoffset of 20H, respectively.

Example: <ESC> <'='> <space> <gpace> sets the cursor to its "home"
position (#,6).

D.4,2, Read Cursor Position

TV956: <ESC> <'?'>
ADM3A: <Ctrl-\> or <ESBC> <'<'>

The cursor position is returned in the same form of key codes as it is
set. The transfer of the position is terminated by <CR>.

Example: The cursocor is set to position yv =5 and x = 4.

Following codes will be returned:
<'EV> OG> LCRY
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D.4.3. Set Character Attributes

A set attribute is valid until another is set, or the screen is re-in-
itialized.

TV9S5%: <ESC> <'G"'> <n>
ADM3A: <Ctrl-E> <n> or <ESC> <'3%'> <n>

Only the least significant 4 bits of <n> are evaluated, their meanings
are:

Bit B = Vertical line right of character
1 = bplinking characters
2 = inverse characters
3 = characters underlined

Example: <ESC> <'G'> <'@'>
<ESC>» <'G'> <'4'>
<ESC>» <'G'> '<'>

No attributes
Inverse characters
Blinking inverse characters

It must be noted that the TeleVideo terminal treats attributes in a
different manner. Setting an attribute on the TV954 causes a space being
written on the screen at the cursor positien, and the remainder of the
screen is displayed@ using the attribute until another attribute is
encountered or up to the end of the screen. Due to organizational rea-
sons, only the characters written after setting an attribute are dis-
played with the attribute, instead of the entire remaining screen.
Additionally, no space is written with the MZ-3500 implementation.
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Section D: CRT Interface

D.4.4. Set Cursor Attributes

A set attribute is valid until another is set, or the screen is re-in-
itialized.

After a warm start or a CRT re-initialization, the cursor will appear as
a steady block. By means of the following seguence, it can be changed in
various ways:

TVI5@: CESC> <'.'> <n>

ADM3A: <Ctrl-F> <n> or <ESC> <'&'> <n>
<n> may assume (ASCII) wvalues as follows:

= Cursor off (not displayed)

= Cursor is blinking block

Cursor is steady block

Cursor is blinking underline
= Curgor 1s steady underline

L bR
I

Example: <ESC> <'.'> <'1'> causes the cursor to be displayed as a
blinking block.

D.4.5. Video On / Off

it is possible to suppress the screen display. All CRT functions remain
fully active, but the screen is blanked until video 1is switched on
again.

TV950: Video on <ESC> <'l'>

Video off <ESC> <'@'>
ADM3A: Video on = <Ctrl-D> <'1'> or <ESC>» <'5'> {'1'>
Video off = <Ctxl-U> <'#'> or <ESC> <'5'> {'@'>
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Section D: CRT Interface

D.4.6. Activate Screen Editor

The screen editor enables to edit on the entire screen area, All cursor
and other control functions can be used. Edit mode is terminated by
typing <CR>. This effects that the complete line in which the cursor is
currently standing, will be returned as an input from the keyboard,
terminated by <CR>». The following screen area is erased so that the
screen output from the function called is clearly readable.

TV950: <Ctrl-¥> <n+2f8H> or <ESC> {'N'> <n+28H>
ADM3A: <Ctrl-¥> <n+28H> or <ESC> <'9'> <n+20H>

n denotes the number of characters at the beginning of the line which
are to be ignored, e.g. a previous ocutput.

This function greatly enhances the coperating comfort, especially with
the EOS "Line Input" function.

D.4.7. Monitor Mode

By <Ctrl-underline> the Monitor meode is toggled between four different
modes which are effectiv especially in the "Edit Mode" when testing
software:

Monitor Mode disabled

1

all control characters from iaput and output
are processed in the normal way.

full Monitor Mode - all control characters from input and output
are not processed, but displayed as tilted
characters.

CRT Monitor Mode - only control characters from keyboard are
processed, ocutputs are monitored.
KBD Monitor Mode - only control characters send to the sScreen

are processed, inputs from keybocard are
monitored.

D.4.8. Screen Hardcopy

The screen contents are transferred directly to the printer connected to
the Centronics interface. In TV950 mode, the status line is not printed.

TV356: <BESC> «'P'>

ADM3A: Ctrxi-W / <ESC> <'7'>
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Section D: CRT Interface

D.4.9. Mask Graphics Mode

The TeleVidec implementation gives you the possibility te draw masks of
lines on the screen. To enter this special mode use

TVI5sd: <ESC> <'§$'> and <BESC>» <{'%'> to exit it.

1f this mode is active, any alpha-numeric character 'A' to 'P' resp., 'a'
to 'p' is converted to one of 16 pseudo graphic characters:

A B C D EF GG H I J KL M N O P

LSS L T B Bl B O

D.,4,19, Special Screen and Keyboard Modes

CRT colour mode TVo5S@: ESC 'C' <n> ADM3A: ESC 'C' <>
CRT extra characterset ESC '3' <n> ESC 'D' <>
keyboard "Caps iock" ESC '4' <n> ESC 'E' <>
Where <n> = '"#' - Mode is switched off and 'l' - Mode is switched on.

D.4.11, Clock Display On/0ff

Tn TeleVideo mode, the current date and time can be displayed in the
status line. Several modes are available:

TV95G -+ <ESC> <'@'> <n> where <n> = 'B' -~ Clock-"on"
= '1l' - Clock-"off"
> '1l' - Clock-"off" is locked

If the parameter specified is '6' or 'l', the clock display can be
switched on/off by => control function <Ctri-3>.

D.4.12, Window Scrolling

TVI58: {ESC> <'7'> <¥1+20h> <X1+2@h> <{¥2+20h> <X2+20h>
ADM3A: <ESC> {"H'> <Y1+26h> <{X1+208h> <Y2+20h> <{X2+28h>

With every call the window with edges X1,Yl and X2,Y2 is moved hy one
line in wvertical direction. It is moved up if ¥l is bigger than ¥2
octherwise down. The first line (Yl) is always lost and the last line
(¥2) is blanked afterwards.
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Section D: CRT Interface

D.5. The TV95¢ Mode Status Line

In TV950 mode, line 25 is predefined as information line. It is separat-
ed from the regular screen functions. In this line, either the system
status or a free definable user status can be displayed. Switching from
system status to user status can be done arbitrarily, both lines being
completely independent from one anothez.

D.5.1 The System Status Line

TV9506: <ESC> <'h'> - Display system status line

The system status line (displayed in inverse mode) contains 8 fields
with informations on the current status of EOS:

lﬁLlIZI3[4 516'7

Field '@' - Name of current program.
(the one most recently started by the command interpreter)

Field "L' - Default drive.
Field '2'" - Active user area.
Field '3' - Keyboard and screen state:
' KeyLock ' - [Keyboard is locked, no input possible
' Monitor ' - Screen in => Monitor mode
' Key Def ' - Input of => Key definitions
' UsrStat ' - Setting => User status line
' SysStat ' = Setting => System status line
'Graphics ' - Screen in => Pseudo graphics mode
'Edit Mode' - specific => Edit mode active
'Hard Copy' =~ => Screen BHardcopy is Jjust performed
Field '4' - wWhen E0OS executes a command file, the message "Execute"

appears here.

Field '5' - free for user programs,
Field '6' — Date (can be switched off)
Field "7' - Time (can be switched off}
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Section D: CRT Interface

All fields of the system status line may be written to by user programs
with messages of their own:

TVS50: <ESC> <'e'> <n> <..text..> <CR>

<n> = No, of field ('8'..'7' / greater = system message)
<..text..> = vp to 9 characters
<CR> = and of message

Az leong as the clock display is active, user programs should avoid
writing to fields '6' and '7'. If number <'8'> is specified for <n>, the
original system status line is re-activated.

Example: <ESC> <'e'> <'8'> {CR> = generate system status line by EOS and
subsequently, display by <ESC> <'h'>.

D.5.2. The User Status Line
TV95@8: <ESC> <'g'> - DBisplay user status line.
TVe5E: <ESC> <'f'> (KESC» <'G'> <Ka>) <..text..> <CR> - set up
<a»> = attributes as for screen {(e.g. '2' = blink), but wvalid

for entire line.
{..text..> = up to BO characters of text

<CR>» = end of text

Setting an attribute is optional. If the character string {<ESC> <'G'>
<a>) is not sent, inverse will be used as attribute by default.

D.5.3. Suppressing the Status Line

By sending the character string

{ESC> <'f'> <CRrR> <ESC> <'g'>,

the entire status line can be suppressed.
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Section D: CRT Interface

D.6. The Keyboard

The keyboard is devided into three funectional blocks:

1. Alpha-numerical full keyboard with some function keys,
2. Numerical {(decimal) keypad,
3, free definable function keys.

The keyboard can be locked by means of the <PRO>-<OP> switch. The cur-
rent keyboard state is indicated in field No. 2 of the system status
line.

In <PRO> (program) setting, the keyboard is released.
In <OP> (operation) setting, the keybeoard is locked.

D.6.1. The Alpha-numerical Full Keybeard

The keyboard corresponds to the QWERTY standard. The function keys
placed here (TRB and cursor contrel} are, like most other function keys,
free definable. The only non-redefinable keys are:

<ENTER> <CR>
<CMD> = <ESC>

@Dh
1Bh

i

nou
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CRT Interface

D.6.2. The Numerical Keypad

In this bleck, the keys <B8> and <.> are free definable.

By pressing

key, the
<Cirl-9>)
{Ctri-0g>

<Ctrl-1>

<Ctrl-3>

LCtrl-4>

<Ctrl-5>

<Ctrl-6>

{Ctrl-7>

LCtrl-8>

<Ctrl-9>

one of the keys <#>» to <9> simultaneously with the <CTRL>

associated "control function" (represented by <Ctrl-0> to
is invoked. The available "control functions" are:

The keyboard input buffer, which can take up a maximum of
14¢ characters, is erased completely.

The effect of the keys <SHIFT> and <LOCK> is interchanged,
thus providing for an independent change between uppercase
and lowercase mode.

Switch clock display in status line on / off.

Perform a hardcopy of the screen contents onto a printer via
the parallel interface.

Perform a hardcopy of the graphics on the SHARP ink Jet
printer I0-7649.

Switch graphics display on / off.
Start of manual key definition.

211 input is echoed on the screen. First, the key to be
defined must be pressed, which is then displayed in plain
text. If <ESC> (=<CMD>») is pressed, the criginal system
definition is re-installed. Up to 128 characters of text can
be asgsociated to one single key. The key definition memory
can take up a maximum of 300 characters.

If during entering the definitien, <Ctrl-7> is pressed, the
definition process is aborted.

Terminate manual key definition. The new text is then asso-
ciated to the specified key.

Re-initialization of screen and keyhoard.
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D.6.3. Free Definable Function Keys

Except of <CMD> and <ENTER>, each single function key can be assocciated
with arbitrary character strings by the user or his programs. This is
achieved either manually by => "“control functions" <Ctrl-7> and <Ctrl-
8>, or by control sequences the program sends to the screen driver.

TVIS5H: <ESC> <'['> <n> <.text.,> <Ctrl-¥> ,... <Ctrl-¥> <Ctrl-¥>
ADM3A: <Ctrl-X> <n> <.text.> ..., <n> <.text.> <Ctrl-¥> <{Ctrl-¥>
‘ <n> = Code of the key to be redefined.

{Text> = up to 128 characters of text per key. All contrel

codes are allowed. The codes <Ctrl-P> and <Ctrl-¥>
must be lead in by another <Ctrl-PB>.

By one single system call, several keys may be defined in sequence. Each
definition must be terminated Dby <Ctrl-¥>. The entire definition
sequence must be terminated by two <Ctrl-¥> immediately following one
another. Up to 3¥# characters can be stored for all keys together.
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D.6.3.1.

3gH
318
3ZH
33H

The table below shows in which manner the function keys are

womonon

Key

|gl
|1I
I2I
I3|

CRT

Definition Control Codes

Clear all definitions.

Store current definition.
Re-activate stored definition.
Re-install system definition.

"

by ASCII characters during the key redefinition process.

ASCITI Codes

4BH
4CH
4DH
4Eh
4Fh

58h
5ih
52h
53h
54h
55h
56h
57h
58h

EOS System manual

LA T " Y |

Bouoon

LI I (| S [ Y [ 1}

|P|

IRI
ISI
IlIiII
lUI'
Ivl
I'WI'
lxl

Keys

—————— 6fh = ' :  {Ctrl-CMD>»
t <Fl> 6lh = 'a’ : &Ctrl-Fi>
1 <{F2» 62h = 'b' : <Ctrl-F2>
H <{F3> 63h = 'c' H <Ctr1-F3>
1 <F4> 64h = 'a’ : LCtrl-F4>
1 <F5> 6hh = ‘el : <Ctrl-F5>
1 <Fo6> 66h = 'f' : <Ctrl-Fé6>
1 KF7> 67 = 'g' i <LCtri~F7>
H <F8> 68h = 'h! : <Ctrl-F8>
: <F8> 69h = it 1 <Ctrl-F9>
1| <Fl18> 6Ah = 'j' : <Ctrl-Fl6>

\
H <HOME> 6Bh = 'k’ : <Ctr1l-HOME>
H <DEL> 6Ch = 'l 1 <UP>
H <INS> 6Dh = 'm’ T <DOWN>
:  <-ENTER> 6Eh = 'n' : <RIGHT>
: <CL> 6Fh = ‘o' H {LEFT>
1 <RUN>
+ <EDIT>
H <DEB>
: LCtrl-DEB>
H <BRK>
H <Ctr1l-BRK>
T KO
: <.» in numerical keypad
: <TAB>

Daeumling & Zimmermann
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6.4. Fuanction Key Predefinitions

CRT Interface

Most function keys are predefined by the system:

Definition

<CMD> 1Bh = <ESC>
<ENTER> FDh <CE>
re-programmable:

<TAB> #9h = <TAB>
<INS> GFh = <Ctrl-0>
<DEL> 7Fh = <RUBOUT>
<DEB> 1Fh = <Ctrl-Underln>
<BRK> 13h = <Ctrl-5>
<Ctrl1-BRK> ?3h = <Ctrl-C>
<Up> #Bh = <Ctrl-K>
<DOWN> 16h = {Ctrl=-v>
<LEFT> @8h = <Cirl-H>
<RIGHT> gch = <Cirl-L>
<HOME> 1Eh = <Ctrl-">
<Ctrl1-HCME> 1Ah = <Ctrl-Z>
{CL> 18h = <Ctrl-X>
{~-ENTER> <E5C>» <"
<@a> <T@ty <@t
<o <Lt

EQOS System manual

Daeumling & Zimmermann

Function

Lead-in for screen control codes
Pass line to EOS.

Horizontaler tabulator
Insert character
Delete character
Monitor mode on/off
Suspend screen output
Abort program

Cursor one line up
Cursor one line down
Cursor one character to the left
Cursor one character to¢ the right
Cursor to @,8 (home position)
Clear screen

Erase input line

Erase to end-of-line

Double Zero

Decimal point

.
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D.6.4. Key Programming Example

For a word processor,
this:
EOS EQU 5
ESC EQU 27
CTLY EQD 25
CTLP EQU 16
ORG 1348
JP INIT
JP RESET
ORG MEMORY
INIT: LD DE, INITBL
CALL SETDEF
Jp START
RESET: LD DE,RESTBL
CALL SETDEF
JMP a4
SETDEF: PUSH DE
LD c,169
LD DE , fFFFFH
CALL EOS
LD (OLDMOD) ,HL
LD C,169
LD DE, BFH
CALL EOS
POP DE
LD C,111
CALL BOs
LD DE, (OLDMOD)
LD C,169
CALL EOS
RET

EOS5 S5ystem manual

the key definition subprogram could

- ma we we

~a wr e

e A N e B my ME WE WE d s me e w3
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CRT Interface

ook

ECS system entry address
ASCII for <ESC>

<Ctrl-¥> = separator
{Ctr1-P> = lead-in character

Start by EOS
init keydefs before start
reset keydefs before end

free memory

Tabhle with new definitions
redefine keys
normal starting address

Code for re-initialization
reset key definitions
and back to EDS

save address of table
EOS: Console Mode
old value

.. tead

.. and save
EQ8: Console Mode
-no transformations-
set
fetch address again
E0S: Print block
tazbl to screen driver
0ld Console Mode
EOS: Console Mode

reset

Page
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Section

OLDMOD :

INITBL:
INIMSG:

INILEN

RESTBL:
RESMSG:

RESLEN

EOS System manual

DwW
DB
DB
EQU

END

g

INIMSG, INILEN
BsC, ' |"

111, CTRY

1g!,CTLY

'o',8,CTLY

'n',4,CTLY

'1',5,CTLY
"m',24,CTLY

"K' ,ESC, 'BV',13,CTLY
'k',ESC,'-BV',13,CTLY
19", CTLP,CTLY ,CTLY
'L',127,CTLY
'M',15,CTLY
'NT,14,CTLY
'¥',9,CTLY
'yr, g6 ,CTLY

Ty, CTLY

CTLY

S-INIMSG

RESMSG,RESLEN
ESC,'|"

Y21 CTLY,CTLY
5-RESMSG

Mp mE WA ME N m mu wh e e ME WE NS A wa N e NE

~

CRT

space for cld Conscle

address and length
start keydef

save old definitions.
clear all

- = "H

-> = "D

gp = "E

DOWN = "X

HOME = top Screen
"HOME = bottom screen
cL = Y

DEL = RUBOUT

INS = "0

-ENTER = insert line
TAB

1]

DECIMAL POINT
End of table

Interface

Mode

re-insert o0ld definitien

Daeumling & Zimmermann
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