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Cromemco CDOS User's Manual
Introduction

INTRODUCTION

Coos is an acronym for the Cromemco Disk Operating
System,

The primary use of CDOS is to control input from and
output to mass storage devices such as floppy and hard
disks. It is designed to allow users of Cromemco
microcomputer sSystems to create and manipulate both
random and seguential disk files using symbolic names.

CDOSGEN =stands for the Cromemco Disk Operating System
GERerator, It is designed to allow CDOS to be tailored
to the needs of the user and hardware configuration at
hand. It allows standard or custom functions to be
called by the Ffunction keyvs of Cromemco terminale.

Moat Cromemco software packages are provided with a 64K
version of CDOS which may be directly booted up as
shipped. CDOSGEN is also provided with most Cromemca
goftware packages,

This manual is designed as both a reference and an
instructional manual. Chapter 1 gives an overview of
CDO8 to the user who iz new to opecating sSystems,
Chapter 2 degcribes the streucture of CDOS; 1tE memory
allocation, disk layout, and file structure. Chapter 3
covers CDOSGEN including the warious parameters
necessary to use this program, CDOS operation, startup,
and command structure are described in Chapter 4.
Intrinsic commands and Utility programs are covered in
Chapter 5, <Chapter 6 is the CDOS Programmer's Manual.
This seckion is -designed for the advanced user who wants
to gain a deeper understanding of CDOS and its file
structire, Chapter 7 contains a list and explanation of
the CDOS error messages, Finally, Chapter 8 contains &
gloasary of termes  and symboels as they are used
throughout this manual.

The Cromence Disk Operating System A{CDOS¥*) is an
original product designed and written in E-80 machine
code by <Cromemco, Inc. for ite own line of
microcomputers. Howewver, due to the large number of
programs currenkly available to run under the CP/M**
operating system, CDOS was designed to be upwards CB/M
compatible, This means that many programs written

* CDOS is a Trademark of Cromemco, Inc.
Mountain View, California

**% CP/M is a Trademark of Digital HResearch, Inc.
Pacific Grove, California
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for CP/M (versions up te and including 1.3} will run
without modification vnder CDOS. This also means that
programs written for CDOS will not generally run under
CE/M,

Cromemco is licensed by Digital Research, the originator
of CP/M, for use of the CP/M data structures and user
interface.

There are several advantages to end users which result
from this compatibility. First, users of Cromemco
machines are able to draw on the large library of
existing CP/M and CP/M compatible programs available on
the market. Sedond, users familiar with CP/M can easily
move up to CDOS taking advantage of the many additional
features available with CDOS.

The enhancements contained in CDOS, but not CP/M, are
primarily wvisible in the system calls, CDDS has added a
number of new system calls to allow the user even more
flexible means of daviece and disk 170, ChOS includes
all twenty-zeven of the system calls of CP/M version
1553
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Chapter 1
BEGINMER"S GUIDE

IMPORTANT HOTE
All commands to CDOS must be terminated by pressing the
BETORN key. If yvou enter a command and nothing happens,

check that wou have properly terminated the command
{(with a RETURN),

INFORMATION ABROOT DISEETTES

There are five significant parte of the diskette that
you need to know about.

1. The label on the plastic casing of the disketkte
which can be used to describe the general contents.

2 The write protect notch on the plastic casing that
enables or disables the ability to write to the
diskette.

3. The woblong window in the plastic casing through
which the disgk drive reads from and writes to the
inside circular diskette.

4. The circular window in the middle of the diskette.
The disk drive ¢lamps onto the inner portien of the
circular dizskette here and spins it.

Pa The index heles which 1indicate to kthe operating
aystem if the diskette is single or double sided.

There are several precautions that you need to take with
dickettes.

L Whenever a diskette is not in the computer, make
sure that it is in its protective envelope.

2 Hever bend & diskektte.

X Newer touch the surface of the inner disk of the
dizskette,

4. Mever place a diskette near a source of magnetism.

5. Diskettes ecannot tolerate temperature or humidity

3
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l'2

extremes. As a general rule, 1if you are heot or
cold, the diskette is too.

Diskettes are ingerted into a drive with the edge
nearest the oblong window geoing in first and with the
label on the left. If the drive slot on your computer
ias horizontal, the label will face up.

If you have a System Three, the drives can be identified
hy the letters on the white eject buttons beneath sach
drive slot.

On a Bystem Two or a Z2-H, the drives can be ldentified
by the painted letter below each drive.

S0ME TECHNICAL TERMS EXPLAINED

The cursor is the small white rectangle on the screen of
Your terminal. It indicates the position where text
will appear when you type on the keyboard.

An operating system is a program which gets information,
whather in the form of text or other programs, from your
disks, sends printing to your printer, creates places on
disk to store information, and also manages that space.
This operating system is called CpOS, which stands for
the Cromemco Disk Operating System.

A CDOE prompt is an indication to the user that the
operating system is ready to receive an instruction.
The prompt will be in the form of a capital letter
followed by a period, €.9., A., D., H., etec. The
instruction given in response to the prompt can be an
intrinsic operating system function, a program, or one
of certain control functions.

The current drive is the drive that you are working
from, The letter of the CDOS prompt will specify which
iz the current drive.

A file is a collection of related data, A file can be a
program, 8 letter to your mother, an inventory list, or
any other group of data that is stored on disk.

Pilename iz the term for the name of a file with the
format that CDOS will aceept, There are two parts of a
filename that uniguely identify it on a disk. The
fundamental name of the file can be up to eight
characters long. After this name can be a three letter
extension which is generally used to classify what type
eof file it is. This extension is connected to the name

5
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with a peried, e.g., cdos.com, payables.bas, primes.zB0.

A disk specifier, when used by itaelf, can change the
current drive., When it prefaces a filename, it further
identifies that file. The disk specifier is composed of
a drive letter followed by a colon. When y¥ou 1log ong
A, ie displayed as the CDOS prompt. That means that
the drive that you are working on is drive A, If woun
want to work on drive B, type B: and the CDOS prompt
B. will be displayed on the screen, The current drive
is now drive B, It is also useful in accessing a file
on another disk drive. If you are doing something on
drive A and need to refer to the file recvabs.led on
drive B, wyou can specify the file on drive B as
brrecvabe.led.

Memory refers to the random access memory in your
computer, probably a 64KZ board. It is the "work area"
of your computer,

Storage refers to the devices which house your programs
and data when not in use. These are usually diskettes
or hard disks.

RETURN refers to the RETURN kKey of the terminal.

OTILITIES AND INTRINSIC COMMANDS

A utility is a program that is related to the ocperating
system and which performs a useful function, but is not
4 part of the operating system. Utilities are separcate
programs FfFound in the dizsk directary, and must be on
either the current disk or the master disk (a:) to be
executed, DMP, STATua, and XFER are examples of
utility programs, When entering a utility program name,
do not type the extension ".com".

An intrinsic command (hereafter referred to as an
intrinsic) is a cocmmand that is part of the ocperating
system and may be executed wherever the CDOS prompt is

displayed. Examples of intrinsics are ATTR, DIR, ERA,
and TYFE.

When entering a uvtility program name or an intrinaic,
enter onl¥f the portien in capital letters, For

instance, ¥ou want to use the S5TATus utility, type
ohly STAT,
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Directory

DIR is the intrinsic that allows vou to see what files
are on a disk. It is like a table of contents for the
disk. DIR is short for directory.

There are several different ways that dir can be used.
It can be used by itself, dir, to display the filenames
and file space used on the current disk. It can be

followed by a disk specifier to display the filenames
and fille space used on a disk in ancther drive:

dirc b

You can use it with a =single filename to wverify the
existence or size of that file:

dir c:photom.=z80

Type

TYPE iz used to guickly look at files that are composed
of alphabetie, numeric, and punctuation chagacters.

The contents of a file can be displayed by typing type
followed by a text filename:

type thesis.txt

TYPE should only be used with text files, Attempting to
TY¥PE nontext files will produce unpredictable resulta.

Erase

ERA, short for erase, enables you to erase files from
the disk. It is also an intrinsic command.

& file can be erased from a disk by typing era followed
by its filename:
era chromatg.rel
Digk specifiers can be used with the filename to erase a
file which is on a disk in a different drive:
7
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era bichromatg.rel

Attribute

ATTR is used to change the esecurity attributes of a
file. With this intrinsie, files can bhe protected from
read, write, or erase operations. ATTE 1is short for
attributes.

There are three different types of protection available
for files. They are E, which prevents the file from
being erased; R, which preventa the file from being
read: and W, which prevents the file from being written
to.

A Tile can be aspigned attributes by typing aktr
followed by the name of the file, and the letter(s)
corresponding te the desired protections. Tha file
called letter.mom can be erage and write protected by
typings

attr letter.mom ew

Attributes can be removed by typing attr, followed by
the filename, followed by no attributes.

Rename

REN is the intrinsic that enables you to change the name
of a file.

You can change the name of a file by typing cen, which
is short for rename, followed by the new filename, an
agual £ign (=), and then the current filename:

ren newname,txt=ocldname,txt

Renaming a file does not change the data in the file or
move the file on the disk. It only changes the name of
the file.
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Initialize

INIT preparecs a disk so that information can be stored
on it. This process destroye any data that is already
en the disk.

This program should only be run when 1) the disk is new,
2) the disk is unreadable, i.e., the data and formatting
of the disk have been magnetically or electrically
degtroyed, or 3) if wou want to store data in double
density or single sided format,

All 8" diskettes supplied by Cromemco have already been
initialized as double sided disks and muat be
reinitialized if they are to be used as single sided
diskettes,

To initialize a diskette first type imit and you will he
asked several guestions concerning the diskette. The
characters that appear between the brackets are the
default walues that can be entered by just preseing the
RETUEN key. After a diskette has been initialized,
STAT/L should be run to label the diskette. The
diskette is now ready for use.

Transfer

XFER enables vyou to copy files to other disks, to the
printer, and to your terminal.

A fi1le can be copled to ancther disk by typing xfer

followed by the disk specifier of the destination disk.,
an equal sign (=), and the name of the file:

¥fer bi=a:source.txt
There are four significant options. They are:

et Verify the copy.
Ja Delete the end of f£ile marker (text files only).

SE Expand tabs in source file into spaces in
destination file,

i Compare two files without transfer,
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If yvou want to use one or more of the options, put them
immediately after xfer with no intervening spaces:

xfer/v az=h:fibonacc.z80

copies the file fibonacc.z80 from drive B to drive A and
verifie=s the copy,

xfer/t prti=phi.txt

copies the file phi.txt, expanding tahsz, from the
current drive to the printer,

The /t option should be used when copyving a file which
contains tabs. If it is not used, tabs will nat be
displaved on devices incapable of expanding them, =such
e most printers.

The /v option wverifies that the file has been copied
correctly.

The /sa optich is wery useful for removing the end of
file markers when concatenating files:

xfer/a book.txt=chapterl.txt,chapter,txt,appendix,txt

In this example; each successive file is appended to the
end of the previous one. This example uses a filename
as a destination instead of a disk specifier, Also
netice that since no disk specifiers were used all files
are on the current drive. Disk specifiers can be used
for any of the filenames if they are applicable. The fa
eption in this example deletes the end of file marker
from chapterl.txt and chapter?.txt and leaves the end of
file marker from the last file, appendix.txt.

The Sc option is used to compare two files, If wvou
suspect that you have twoe duplicate files when only one
iz desired, wou can resolve your suspicions with the fc
option:

xfer/ec £ilel . lis=Ffile2. lis

Ho copying is done with this option.

10
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Btatus

STAT allows you to check and modify varlous aspects of
yvour system, Following are several of the available
option=z.

/fa Displays an alphabetical directory of the files on
a disk along with how much space each one takes.

/b Displays a brief description of the space available
on & disk,

Ad Sets the current date.

Je Allows wou to seleckively erase files on a disk.
These are displayed in alphabetical order.

f1 Labels a disk with name, date, and desceiption of
the disk.

e Setc the time of davy.

This program is called by typing stat immediately
followed by the desired option and pressing the RETURN
key. You can execute several of STAT's options at one
time. The time and date can be set by typing stat/dt.
STAT with no options displays a comprehensive status
description of the current disk and memory.

Batch

@, called Batch, enables you to type a group of commands
and have them execute seguentially.

Batch Jjobs can be run two different ways. £ +the
sequence of commands to be executed is not one that is
to be run frequently, type B, After a few seconds, an
exclamation point will appear on the next line. Here,
you will enter the first in the sequence of commands.
Press the RETURN key and the coursor will move to the
beginning of the next line and you can enter the second
command. This procedure is repeated for each successive
command. When you have entered the entire sequence of
commands and are on the beginning of a new line
following the last command, press RETURN once mors, The

commands will begin executing in the order in which wyou
entered them.

If there is a sequence of commands that you wank to run
freguently, you can ocreate a f£ile containing thege

11
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commands with one of the Cromemco text editors. This
file must contain one command per line, The name of
this file must have the extension cmd:

compile,cmd
Enter @ filename to execute your BATCH file:

2 compile

CONTROL CHARACTERS

Control charackters perform console and printer
functions. Some nseful control characters are:

CNTRL-5  Stops printing to the console or the printer.
Freesing any key will restart the printing,

CNTRL=V beletes the current line on the conscle.

CNTRL-F Sends printing that normally goes to the
console only to the printer as well. Pressing
CHTRL-FP agaln will resume printing to the
console only.

Control characters are used by holding down the CHTEL
key and pressing anothar kawy, CHTRL-V isg entered by
holding down the CHTRL key and pressing the vV key.
Users having Cromemcéd 3102 terminals may use the CE
function key (clear entry) for CNTRL-V, the PRINT
function key for CNTRL-P, and the PAOSE function key for
CHTRL=-5. The PADSE key is located between the EOL and
PRINT keys and may not be marked,

SAFEGUARDING YOUR DATA

It is @& wise investment of time and effort to make
frequent copies of wvour work. It is recommended that
you make backups at least twice per day, e.g9., before
lunch and before going home.

Backups are made in different ways depending upon what
¥you are doing, If you are working with the Screen
Editor, exiting and updating your file will create a

1z
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1.6

backup. If you are in BASIC, listing or saving your
program will create a backup. ¥You should also make a
backup copy of your disk using the xfer utility. This
should be done daily, or more often depending on the
nature of your work.

THE RESET SWITCH

The reset switch is used to put your computer in a state
such that CDDS can be booted. The reset switeh is used
when you don't like what your computer is doing, i.e.,
looping forever: in 3 program. Presging or turning the
reset switch will enable you to escape from your
program, boot CBOS, and reenter your program to make the
necessary changes.

The regpet switch on Cromemce computers is found on the
back of the computer. On System Three computers, the
key switch on the front is also a reset switch. If youo
do not have a System Three, there is a jack on the back
of your computer that will accommodate a remote reset
switch.

Pressing reset while the disk is being written to will
result in a file that cannot be read,

13
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Chapter 2

SYSTEM STRUCTURE

MEMORY ALLOCATION
Under CDOS, memory is divided into two major parts.

The first part is that area of RAM which is reserved for
CDOS5 itself. CDOS occupies memory from locations 0
through 100H {Low Memory) as well as approximately the
top 11K to 18K of RAM.

The second part is the User Area of RAM. The user area
occupies memory from 100H up to the bottom of CDOS. The
gize of the user area is determined when CDOSGEN is run
and is limited by the amount of memory in the system.
It is usually about 48K.

MEMORY
[HIGH]
I35
nis
PSR- DIOWN SRl
FROM TOR
USER AREA
IfigH
RESERVED (GDOS]
Low MEMaRY
(LW dH

COO8 MEMOEY USE Map

MEMORY USE MAP

15
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Syatem Structure

The system is described by the total number of bytes it
occupies. Most Cromemco software packages are supplied
with a CDOS configured for a 64K system.

Coos is loaded from the System Area of the disk into
memory by a bootstrap routino.

By agpecial unae of low memory, all user programa call
CP0S through a standard seguence which is transparent to

:the size of CDOS.

Referring te the CDOS Memory Use Map, we see that RAM is
divided into the feollowing areas:

High Memory

Cb0S contains the basic inputfoutput functions for the
console, printer, punch, and reader as well as the disk
I/0 drivers,

CDOS. contains the file management functions which are
responsible for managing, creating, opening, reading,
and writing disk filea. It alsc is in charge of calling
uaer programs and editing conacle input.

ChOS alse has some internal funckions called intrinsic
commands.

Deer Area

This iz where programs actually run. The User Area
begins at 1000 (256 decimal) and extends te the bottom
of  CDOS. Al]l programs which are mot: intrinsic to CDOS
are run in this area. Intrinsic preograms do not run in
this area and therefore do not alter it.

The external fuonctlons are the utility and ‘user COMmand
files which are located on the disk. These files can be
identified by the COM filename extension, They are
executed by typing the filename without the filename
extension (COM is assumed) in response to the CDOS
prompt.

Low Memory

Memory below the User Area 1s reserved by CDOS for the
following cpecial purpcoses:

16
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0= 2H System warm start vector
3H I/0 byte
5 TH System call wvector for user requests

8B Specifies running under CDOS if FFH
and under Cromix Operating System if C3H

In=32H Breakpoints for DEBUG

3B-3AH Jump to Invalid jump message

40=5BH Resgerved for system

EC-TBH Standard user file control hlocks

BO=FFH Standard user I/0 buffer (disk & command line)

The reader is referred to the CO0OS Programmer's Guide
for a more detailed discussion on the use of Low Memory.

DISK ORGANIZATIOR

Each disk uszed under CDOS is divided into two general
AFCAS. The first area is the System Area. It may be
accessed by the user only through the WRTSYS utility
program or when creating & boot file with CDOSGEM. The
contents of this area are not listed by the DIRectory
intrinsiec command. The System Area occupies the outer
tracks of the disk.

The secend area is the File Area. This is the section
where user files (e.g., programs, data, 2tc.) and the
disk directory ace stored,

Tracke in Approximate
Disk System Area File Area
5"88 5D 3 B1R
5"DS SD 3 171K
57585 DD 2 1B8E
2"DS DD 2 IBEE
8"s5 5D 2 241K
g"Ds 8D 2 490K
a"ss DD 2 SOEK
8"Ds DD 2 1,208K
Hard-11 1 10,490K

{55=8irngle Sided; DS=Double Sidedy S5D=5Single Denzity:
Dh=Double Density)

The use of the two areas previously described is not
related. Ewven if the DIRectory command indicates a full
digk, a copy of the CDOS boot file may still be written
to the System Area using WRTSYS or CDOSGEHN, The

17
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2.32.2

DIRectory intrinsic indicates only the user file portion
of the File Area which is occupied on the disk. This
has no bearing on the System Area.

Disk Specifications

This table shows the number of tracks per disk surface,
eurfacez, sectors per track, and the sector size for
CDOS disks. Numbers not within parentheses are decimal.
Humbers within parentheses are hexadecimal,

SectorsS Sector
Disk Cylinders Surfaces Track Size
B"8D 17 (0-4CH) 26{1-1AH) 128 bytes
B*DD T7(0-4CH) 16({1-10H) 512 bytes
5"8D 40(0=-27H) 18{1-12H) 128 bytes
E"DD 40 (0-27H) 10(1-0AH) E12 bytes
HARD 350({0-15DH) 20(0=-14H) 512 bytes

L b3 S R B

Hote:

The firet track (cylinder 0, sgide 0) of all floppy
diskettes is initialized as single density with 128-byte
gectors by the INIT program to allow the disk to be
booted with 16FDC and 4FDC versions of RDODS,

On bard digks, there are four additional cylinders which
are rezerved as alternates to be used if other tracks
develop hard errors.

Disk Type Specifiers

P08 determines what type of disk is being used from &
special disk type specifier stored in the first sector
of the disk [(sector 1, eylinder 0, side 0 of floppy
disks and sector 0, cyvlinder 0, surface 0 of hard
disgke). The disk type specifier consists of bytes 121
through 128 of this sector. The specifier is composed
of four groupa of two bytes each which contain the ASCII
values of the characters listed in the following table.

18
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Bytes Characters Meaning

12} = 3133 LG CDOS large floppy
&M CDOS small floppy
BD CDOS hacd disk

123 = 124 58 gingle sided floppy
DS double sided floppy
11 11=-Mbyte hard disk

125 = 126 S0 single density
DD double density

127 - 138 reserved for future use

The System Area of the disk includes all or part of the
first 1, 2, or 3 tracks of the disk, depending aon the
disk type. The space reserved the System Area is always
at least 6,.5K. On double density floppy disks, part of
the system area may be stored on a single density track
(eylinder 0, =side 0) and part on a double density track
(cylinder 0, track 1}).

The File Area starts at the beginning of the track
following the system area. (CDOS accesses disks by
alternating sides or surfaces as it works its way into
the disk by increasing cylinder numbers, 30 the next
track may be a different surface of the same cylinder.)
The directory always begins at the beginning of the file
area (i.e., the first 1K of directory space is alwavs on
Ehe first track of the file area), but other parts of
the directory may be elsewhere on the disk. This
information ia summarized for each of the warious types
of CDOS disks in the following table,

Disk Tvpe System Area Start of File Area
LG 58 8D cl,80; cl,=s0 o2 ,80
LG 55 DD cl,s0; cl,=s0 c2,.80
L& DD 5B cl,a0; cl,sl cl,s0
LG DO DD cl,a0; ch,gl cl,s0
§M 85 SD cl,ysl; cl,s0; 2,80 c3,sl
EM S5 DD cl,s0; cl,=0 c2,s0
5M DD 8D cl,80; c,51l; cl,80 cl,=sl
EM DD DD cl,80; ci,sl cl,sl
HD 11 cl,80 cl,s1
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2.2.3

2.2.4

Write—Protecting Diskettes

8" Diskettes

The 8" (large) diskettes are write-protected by a notch
on the bottom right =ide {(as the label faces you) of the
plastic disk cover. To he able to write on the disk,
cover the notch with a silver sticker or a piece of
masking tape.

5.25" Digkettes

The 5.25" (2mall) diskettes are write—protected by the
presence of the silver write-protect sticker covering
the notch. Remove this sticker if you want to write on
the disk,

Important Distinction

It is dimportant to note ‘that large disks are
write-protected by removing the =silver sticker, -and
small disks are write-protected by placing the silver
sticker ever the notch,

Files may be write-protected as well as, or instead of,
diskettes, This can be done with the ATTE intrinsic.
ATTR is a software write-protect only.

Precautions Concerning Diskettes

The following precattione are suggested. They are
designed to minimize the chance of damage to files
stored on floppy diskettes,

4 While in a program, d0 not exchange diskettes
unless the program provides for it. Terminating
execution of the program with CHTRL-C will not
cloge files. piskettes may be exchanged while in
BASIC if the DSE"Q" command iz used.

2. Execute the 3TATns Btility program occasionally in
order to verify the directory.

3. Diskettes are magnetic media. The following care
and attention should be given to them:

A Keep them away from all sources of magnetic
fields such as power transformers and
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solenoidsa.

b. Store a diskette in its dust covers and never
lay the bare disk down on a dusty surface.

Cs Keep them out of direct sunlight as the black
plastic heats up rapidly. Nermal storage
temperature is 50 to 125 degrees Fahrenheit
(10 ko 52 degress Celzius).

da Do not write on the plastic disk jacket with
anything but a soft felt tip pen.

&, Do not touch or try to clean the disk surface.
Abragions may cause loss of data,

E: Wever bend, fold, or staple the disk.

g. it iz suggested that the diszk not be loaded
(i.e,, inserted in the drive with the door
closed) while powering up or down. Under
these conditions random data may be written to
the disk. In case of power fallure it is wise
to check the disk for errors following the
return of power.

4. Beg an additiocnal szafety precaution, maintain
adeguate archives of backup disks. Data may
occagsionally be lest and the additional cost of
back up diske iz well worth the wvaluable programs,
data, and time which may be saved.

DATA FILES

Data is information, BSome examples of data are: a list
of names and addresses;, a FORTRAN program, the text of a
letkter or a manual, estc.

A file ig '‘a group of related individual items of
information. Some examples of files are: a telephone
or address book, a filing cabinet, the paper on which a
grocery list 1s written, etc.

A computer data file (or simply file) is accessed by
describings:

the storage medium (floppy disk, hard disk, paper
tape, etc.),

2. the method of accessing the data (sequential or
random) , and
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& the code by which the data is translated for
storage (ASCII or internal machine representation].

When a file iz oreated, it iz given an identifier so
that it may be referenced at a later time. This
identifier is the filename and optiocnally the filename
extension.

Files may be stored in the same format as data is stored
inside the computer. This is referred to as Internal
Machine Representation. Files also may be coded, or
formatted, according to the American Standard Code for
Information Interchange which is uwsually called ASCII,
An ASCII file containz only numbers from the ASCII
table, On output, each of these numbers is translated
into the character it represent=s. An ASCII file may be
TYPEd while a file stored in dinternal machine
representation must be DUMPed.

Files may be read from or written to a number of
devices., The standard devices available under CDOS are;

Device Data Transfer
Console Input & Output
Printer output

Disk Drive Input & Output

Paper Tape Reader Input
Paper Tape Punch Cutput

Az normally delivered, only the console, printer, and
disk are active, The paper tape reader and punch
drivers are implemented using the same port assignments
ag the console. These may be changed by modifying the
L/0 device drivers.

The primary use of CDOS is to perform I/0 with the disk.
Any combination of up to four floppy disk drives and up
to seven hard disk drives for a total of eight drives
may be connected to a Cromemco floppy disk controller
and WDI hard disk eceontroller. Unlike some large
computer systems, all disk files wunder CDOS may be
accesged in either random or seguential order.

Devices are predefined by CDOS, but disk files are
dynamically created, extended, or deleted as required.

22



Cromemco CDOS User's Manual
2. Sysatem Structure

e Ji o |

Device Names
The following symbolic names may be used when referring
to devices accessible by CDOS,

Format: xxx:[#]

where:

xxx repregents a three character name and £ is an
optional number from the following table:

Davice Hame Kumber Range
Console CON: iy

Card Reader RDR: Oeuand

Paper tape Punch PUN: 0,1

Line Printer PRT; R 1

Dummy Device DM = —-—= [(bit bucket/E0F)

Disk File References

The term
file-ref or file reference

is usmed throughout this manual to describe:

1. a single file reference including a file name and
optionally a disk drive specifier and filename
extengion,

or
P an -ambiguous £ile reference if it is specifically

stated that the file-ref may include the * and 7
replacement characters,

Single File Reference

A Single File Reference is a unique reference to a
unigue file stored on a disk and accessible by CDOS. By
default or by specification this type of reference
addresses a particular file (filename plus an optional
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filename extension) on a particolar disk drive,

Format: [X:]filename[.ext]

where:

X is an optional disk drive specifier indicating
the lécation of the file belng referenced.
Appropriate walues are the letters A through

filepname dis a filename composed of up to eight
printable ASCII charactera except as specified
in Kote 1 below.

axt iz an optional 1 to 3 character extension to
the filename. See Notes 1 and 3,
Hoteo:
T A filename or extension may include any printable
ARSCIT character except the following:

§% 2 = f ., 4 1 space

2. Although lower case characters are accepted without
modification by most programs, all system functions
convert lower case input of filenames to upper
case.

3. There are several standard types of filename

extensions expected by Cromemco sgystem programs.
These are listed below:
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BAE Bditor backup file

BAS BASIC LISTed source file [optional)
CMD Batch command file

COB COBOL source file

COM Executable command program

FOR FORTRAN source file

HEX Hex format object file (8080 file)
LIS BASIC LISTed source file [optional)
FEN Printer or listing file

REL Relocatable module {object file)

SAV BASIC SAVEd source file {(optional)
8YS System image file

TXT Text Formatter input f£file {(optienal)
80 Assembler source file

4., When an executable COMmand file is referred to
without +the optional disk drive specifier, the
system will search the eurrent drive for the file.
If this search fails, and the current drive 1s not
the master drive, the master drive iz then ssarched
for the f£ile. The default master drive is drive A.
This procedure is followed only for COM files.

Examples:

A:PROGEAM] ., FOR refers to . a FORTRAN source file on
the disk in dreive A named PROGRAM] with a filename
extension of FOR.

C:BASIC.COM refere to an executable COMmand file on
the disk in drive €, The filename is BASIC and the
filename extension is COM,

PROG.REL refers to a relocatable object file on the
disk in the current drive named PROG with a
filename extensien af REL,

2,3.2.2 Ambiguous File Reference Using Replacement Characters

The asterisk (*), aguestion mark (?), and characters
within brackets ([])}) may be used as replacement
characters in a filename or filename extension to create
an ambiguous file reference. The format of the
ambiguous file reference is the same as that of the
gingle file reference,
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The asterisk replaces any character(s) from the position
it oeccupies, to the right, up te the next delimiter
{i.esy period [.), 9question mark (¥}, or carriage
RETURN} .

PROG*,.* will match PROGRAM,FOR
PROGTEST. 2=80
PROG, BAS
FROGL23 . REL

The question mark replaces any eingle character in the
exact position it occupies.

PO0K,TET will mateh COOE,TXT
BOOKE . TXT
LOOK , TXT
NOOE . TXT

Brackets may be used to indicate that several single
characters are to be substituted for that egingle
character position. Brackets may be used only in the
otility programs Xfer and Stat.

TEST[XYA-D] .BEL will mateh TESTX.REL
TESTY . REL
TESTA.REL
TESTB, REL
TESTC ., REL
TESTD.REL

RHotes:

1. These replacement characters in no way alter the
original file reference, They do not become part
of the filename or filename extenzion. The
asterisk and guestion mark serve only to refer to

several files at once by creating an ambiguous file
reference,

2, These replacement characterz may be up=ed only in
commands and programg as specified in this manual.
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CHOSGEN
3,1 INTRODUCTIOR AND FEATURES

CDOSGEH i= a very powerful feature of the Cromemco Disk
Operating System. It allows CDOS to be built arocund the
uger's particular hardware configuration and software
needs. As needs ‘and eguipment change, CDO8 can be
reconfigured in a matter of minutes to conform to a new
hardware environment.

The wability to program twenty individual console
function keys gives CDOS, and all programs run under

CDOS, a new flexibility. These programmable keys can be
vaed to facilitate user interaction with preograms, any
?f ﬁﬂf many languages offered by Cromemco, and CDOS
toelf,

CDOE supports up to B4 kilobytes of memory. CDOSGEN
will desiqgn an operating system arcund any combination
af up to eight disk drives. CDOS can support up to four
floppy disk drives and up te seven hard disk drives with
drive & being a floppy disk drive,

GENERATING A NEW CDOS

CDOSGEN is executed by responding to the CDOS prompt by
typing CDOSGEN. The fille CDOSGEN,COM must be located on
the current drive or the master drive if a disk drive
specifier is not used.

The program will prompt the user with Jguestions
concerning the desired system.

Memory Size
After the header, the first prompt CDOSGEN will display

is:

Memory Size (3FFF through FEFF or 16K through 64) [n] 7

where n is the actual amount of memory available. There
are theee ways in which the user can respond to this, &
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hexadecimal number in the range from 3FFF to FFFF, or a
decimal integer from 16 to 64, followed by a carriage
return can be entered. The number entered specifies the
highest address available to CDOS. For example, TPFF oI
32 would be entered to specify a 32ZE system (because
this iz the highlest address of the top RAM carcd), BFFF
orf 48 for & 4BE system, and FFFF or 64 for a 64K system,
0r the user may enbter & carriage RETURN which would
cause the value n to be entered.

The bottom address of CDOS will always be loaded on ah
even 100H byte page boundary,

Disk Drive Configuration

The following table shows the drive configurations which
CDOs will allow,

Drive Type

b floppy

B-p floppy or hard
E=H hard

After establishing the system aize, CDOSGEN will begin
gquerying the user about the disk drive configuration
with the prompt:

Drive A Type (S=8mall, L=Large} 7

Enter 8 if drive A is & 5 inch floppy drive or L for an
8 inch floppy drive. If the drive is a 5 inch drive,
vou will be asked:

Fast or slow seek [B] 7

Enter § or a RETURM if the 5 inch drive is the older
gtyle having a full width front door; cotherwise, enter
F. For both 5 and 8 inch drives vou will be asked:

Bingle or Double Sided [8] ?

If the drive is double egided, then type D and press
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RETUEN. If the drive is single sided, press RETURN or
type 8 and press HETURMN.

Single or Dual Density [8] 2

If the drive is dual density, capable of handling either
gingle density or double density disks, type D and press
RETURN. If the drive is single density, press RETURN or
type 8 and press RETURN,

If drive A is designated as a large drive, CDOSGEN will
make the assumption that drive B is also a large drive
since Cromemce & inch floppy disk drives are always
adjacent pairs. If drive A iz a 5 inch drive and drive
B is a large drive, CDOSGENM will assume that drive C is
also a large drive,

The next prompt will bes
Drive ¥ Type (S=8mall, L=Large, H=Hard, H=Hone, E=End) ?
where X 18 a letter from B to. H,

If you do not have a drive X and there are no more
drives in your system, enter E for "end of drive
gpecification." TIf you do not have a drive X and there
are more drives in your system, enter N for "no drive
apzigned to thiz lettep.” If drive X iz a hard disk,
enter H.

Function Key Decoding
The user is then asked to specify the tvpe of function
key decoding desired:

Function Key Decoding
{5=8tandard, N=None, U=User, F=File)] [5] ?

These options are covered in the next sections.

The function key decoding options are supported by
Cromemeo 3102 and 3101 terminals, Users who have not
incorporated either of these terminals into their svstem
should respond to this prompt with an N,
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Standard Function Key Decoding

Responding to the function key decoding prompt with an
8 will cause each of the function keys to iszsue a

predefined standard command. These standard commands
are’s

Fl A: <RETURMN> F11l BSCREEM<{space>

F2 B: <RETURN> Fl12 XPER/Vispace>

F3 C:<RETURN> F13 DEBUG <RETURN>

F4d D:<RETUEN> F14 C <RETURM:»

P5 E; <RETUEHN > Fl5 L% <EETURM:

Fé F:<RETURM> Fl6 G/r&5(0) <RETURN>

F7 STAT/A<space? F17 STAT/DT <RETURN:»

F8 * . Edgspace F18 BASIC <RETURN>

F9 STAT <RETORN: Fl9 MFER/C<spacer

F10 STAT/BE <RETURN> F20 XFER/AT PRT:=<{spacel

All function keys, except F13 to P16, are designed ko be
used in response to the CDOS prompt, The commands which
are terminated with a carriage RETURN (<RETURN>) are
stand-alone functions and will cause CDOS to respond.
Those terminated with & <space’> will wait for the user
to lnput a file reference followed by a carriage RETUERN.
Functions 13 through 16 are designed to be used with the
Debug program.

Ho Function Key Decoding

Responding to the function key decoding prompt with an
B will disable the function keys, This will also free
some additional space in CDO8 for drivers and allow CDOS
to oceupy less memory after booting.

bser Defined Function Key Decoding

Responding to the function key decoding prompt with a [
will cause CDOSGEN to prompt the user for the desired
decoding of each function key. In: response to each
prompt (Fl:, Fl:, ekte.) the user may enter any series
of characterse not including the ESCape character. In
most applications, CHTRL-Z may be substituted for the
ESCape character. The ESCape character terminates the
current function key definition.

Any command, response, or instruction may be entered as
a function. Then, when the function key iz depressed,
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3.2.3.4

it will repeat the characters which were entered during
the definition of the function. Punctiona keys may be
defined for use while in CDOS, the Screen Editor, or any
program using CBOS System Calle for censole I/O.

Function segueénces may contain or be terminated with a
carriage RETURN character which, in ¢DOS, will caunse
execution of the command. Function =seguences may also
be terminated with a blank, allowing the uzser to supply
additienal information as well as a terminating carriage
RETURN,

Function keys may be programmed with a command line
which includes carriage RETURHNe. Thus Fl1 may be
programmed with the seguence;

DIR A:<RETURN:
DIR B:<RETURN>
<ESCH

When the Pl key is then depressed, the directory of the
disk in drive A will be listed followed by the directory
of the disk in drive B,

FPile-Defined Function Eey Decoding

The file referred to in response to this guery must be
an assembled £ile which defines each of 20 functions.
Each function definition contains the ASCIY eguivalent
of the {command) line to be displayed when the functien
key is depressed and must be terminated by a -1 (FFH).
There must be 20 terminators in the file.

Example:

The follewing file was assembled with the Cromemco Macro
Assembler, linked with the Cromemco Linker
tlink/p:100,filename,filename/n/e), which saves the file
on the disk as a COM file to give the standard CDOS
function key decoding:
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;STANDARD PUNCTION EEY DECODING FPOR CDOS

{THIS FILE MUST CONTAIN 20 EOM'S REGARDLESS
:OF ANY OTHER CHARACTERS IT USES.
)

Fl: a)c] "Az" ,CR,EOM

F2= DB 'B: "', CR,EON

Fiz ¥}z 'C1',CR,EQM

Fi: 5] 'n: ' .CR,EOM

FS5z OB "Bz ', CR,EON

F&: DB 'F:',CR,EON

F7: DB '"STAT/A ' ,EOM

Fé: DE x % V' EOM

Fi: DB 'STAT' ,CR,BOM

Fli: OB 'STAT/B" ,CR,EOM

Fll: )] '"SCREEN ',EOM

Fl2: DB 'XFERSV ' EOM

Fl2: jali 'DERUG' ,CR, EOM

Fld: DB 'C!,CR,EOM

Fl5: ne 'LEY,CR,EOM

Fl6: nE 'G/rS(0) " ,CR,EOM

Fl7: DB 'STAT/DT'CR, EOM

Fla: DB TBASIC' ;CR,EQM

Fl9: DB "XFER/CX ',EOM

F20z DB '"XFER/AT PRT:= ',EOM

CR: EQU 13 ;CARRIAGE RETURN

EOM¢: EQU -1 END OF MESSAGE
END

Addresses

Several important addresses will be displaved.

Starting address of CDOS - This is the bottom of CDOS,
The bottom of CDOS will always fall on: an even 256
(100H} byte or page boundary.

Starting address of I/0 drivers - This ia the first
location of the CDOS I/0 drivers.

Last address of CDOS - Thiz 13 the highest address used
by CDOS. Memory between this addreas and the highest
address in the system mey be allocated by the user for a

particular cenfiguration of €DOS, This is not generally
recommended,

Top of memory — This is the amount of memocy that the
user specified was in the system.
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Size of CDOS - This is the Last address minus the
Starting address.

Size of the Boot Loader - This is the size of the system
area used.

Command File

You will be prompted for the command filename:
Enter command filename [n:CDOS] -

where n iz the current drive. There are two options
here. Either a RETURN can be entered, so that CDOS.COM
will be generated on the current drive, or another
filename wmay be entered. The £ilename <can have a
different drive specifier only such as B:CDOS or a
completely different name such as C:HARDOS, The
extension COM will ke auvtomatically appended to the
filename entered, NWote that only the name CDOS.COM will
boot the system from RDOS. However, a hame such as
HARDOS may be used ko boot one CDOS from another.

Boot File

You will be prompted as to whether the boot £ile should
be written to the disk:

Write system boot to drive nr (¥ = Yes, N = 'HNo) [¥] 2

where drive h 1= the same as that of the COM £1la,

If ¥ is entered in response to the prompt for a boot
file, the file will be written to the System Area of the
same disk specified in the previous guestion and will
mnot appear in the directory.

In order to bring up the system which was just created,
the disk uwpon which the system was written must be
placed in the A drive and then booted up., The user will
not be running under the new CDOS until it iz brought
into memory and this is not done until CDOS iz reloaded
(booted up).
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Chapter 4

CDOS OFERATION

SYSTEM STARTOPR

Loading CDOS

With all the vircuit boards dinstalled, the terminal
connected, and the switches set as described in the
appendix, the following procedure will load CDOS:

1. Turn on the power to the computer, terminal, and
disk if an external disk storage device is used,

2. Place the CDOS 2ystem diskette in disk drive A.

e B Press the carriage RETURN key up to four times to
set the console baud rate, Carriage RETURENs do not
need to be sent from a Cromemco 3102 terminal since
these characters are auntomatically sent. If switch
3 of the disk contreller board is set to the OR
position, CDOS will automatically hoot up at this
point. If switch 3 is set OFF, RDOS will respond
with a ":"™ prompt te which the wuser must respond
with b and a RETURN to boot up CDOS.

The system is now up and running.

Either of the above procedures is known as a cold
bootstrap which includes reading CDOS and the I/0
routines from disk. All of CDOS is contained in the
file CDOS.COM,

Hote:

It ig advisable to insert the disks after powering-up
and remove them before powering=down the machine. The
disks may be left in the drives when rezetting the
machine.
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Warm Start and Drive Selection

When & command is issued, the current disk drive is
always referred to unless another drive is specified in
the command. The current drive can be changed by
entering the disk specifier followed by a colon and a
carriage RETURN to terminate.

If drive A is the current drive and it is desired to
make drive B the current drive, the user should type:

B <RETURHN:

and the console will display B. indicating that drive B
iz now the current drive,

If an attempt is made to access a file without enterin
a disk specifier, CDOS will =zearch the current disk an
if it iz not found will then search the master disk. If
a disk specifier is entered, only the specified disk is
searched,

Before & program is executed, the system logs off all
drives by clearing the bitmaps, This is called a warm
start. After a warm start when a drive is accessed a
new bitmap will be obtained. See the Stat utility
program for a method of determining whether er not a
disgk has been written to improperly.

CONTROL FONMCTIONS

Certain nonprinting characters, called <control
characters, serve te control specific console and
printer operations, These characters are described and
summarized in the following sections.

Console Control Characters

While typing & command, the standard buffer input mode
is active and certain control characters may be used.
T t¥Pe a control character, press the CHTRL key Ffirst
and hold it in a depressed position while typing the
letter. S5ince a control character is nonprinﬁing; in
some applications it will be displayed on the console as
the character preceded by an up=-arrow (e.g. “I).
Following is a 1list of cZontrel characters and their
functions;
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E Physical carriage ceturn and line feed, go to
the next line without terminating.

Backzpace

Underscore

EUOBout

DELete any of these will delete the last character
entered without echo. These will backspace
the cursor on a CRT terminal.

RETURHN
M Either of these will terminate a command line.
o Retype current line (after many corrections).

PRUSE (3102 only)

"8 Pause during device I/0. This iz primarily
used to stop and restart a listing on the
console., Any key may be typed to resume
processing, but only "8 can be used Lo pause,

u Delete the current line. Used primarily with
hard copy terminals.

CE (3102 only)

b Eraze the current line.

¥ Delete the 1last character with echo. This
deletes and echoes the character following
three backslashes; three forward slashes are
generated by resuming typing. Used with hard
copy terminals.

Printer Control Characters

There are three control characters which are used to
control output toe the printer. They are:

-~

L CHTRL-L sends a formfeed to the printer.
N Thia character is only for use with Cromemco
Printer model 3703, When this ‘character 1is

ineluded in a line which is sent to the
printer, it will cause the entire l1line to be
printed Iin double width characters. A line
printed in deuble width characters may contain
only half as many characters a5 a normal line
because each double width character takes up
twice as much room as a normal character.
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PRIMT (3102 terminals only)

P Send all console output to the printer as well
az to the terminal. This is a toggle action
switch, By entering CNTRL-F output ko the
console will alsc be sent to the printer.
Output te <the printer in thiz mede can be
terminated by entering another CNTRL-P., If a
CHNTRL-F is inadvertently sent while a printer
is either not connected ko the system or not
enabled, another CNTRL-P will ecancel the
previcus one. CNTRL-P antomatically selects
3703 printers.

. | Turn off all output Eo the printer. This
control charackter can be output by & user
program but will have no effect if issued from
the console.

W send all output to the printer as well as ko
the console, This control character ean he
output by a user program but will have no
effect if issued from the console.

AUTOMATIC STARTUF AND FROGRAM EXECOTION

A very powerful feature of CDO5 is the ability to enter
directly into an application program when powering up
the computer. This is done with the Batch file
STARTUP.CHMD which 18 accessed ‘after booting up the
computer or reentering CDOS. The contente of this Batch
file will execute auntomatically. This ig especially
useful for the inexperienced user as there ie no need to
deal with any of the commands which are used to load and
execute a program.

The following procedure will cause the BASIC user
program MULTIPLY,.SAV to automatically begin exscution
when CDOS ie entered,

1, Make sure that there is a copy of the batch command
Eile 2.COM on disk A.

2. Bave the BASIC program vou want to ROM in a file
(in this example we are using MULTIPLY.SAV). The
program must be SAVEd (not LISTed) in order for
this to work.

Our program for this example ig:
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100 Rem This is my application program
110 Picst = 5

120 Second = 10

130 Print "The answer is "; First*8econd
140 End

3. Uzing the Cromemco BScreen Editor, create a file
named STARTUP,.CMD on disk A, This f£ile must be
named STARTUP,CMD =ince this iz the filename that
ChO5 and B (batch) look for.

In this example the command file should contain the
lines:

BASIC MULTIPLY,SAV

When CDOS is entered, the batch command will call
BASIC which will RUN the saved program
MULTIPLY.SAV.

4. When the compater is turned on and CDOS is entered
(you must depress the carriage return several times
if you do not have a Cromemcoe 3102 terminal), our
example will output the followings

A,@ STRRTUR
@ (Bateh) version ¥§.83
A.BASIC MULTIPLY,.SAV

CROMEMCO 32K STRUCTURED BASIC version #4.8%
Copyright {c) 1877, 1979 Cromemco, Ihc.

The answer is 50
*xx] 40 Bngesw

e

Hote:

While the STARTUP.CMD file is controlling the operation
of the system, the RETURN key, which i=s used to
terminate a batch command, is disabled. After the
STARTUP.CMD file has finished, this function will be
returned to its normal mede of operation. The disabling
of this function during the startup procedure can be
useful in preventing a novice or unskilled user from
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inadvertently gaining contrel of the machine.

See the B {Batgh) command for further informatien,

COMMAND STROCTURE AND SYNTAX

When a user enters a ocommand on the <console, CDOE
processes the command to determine if it is one of the
intrinsic commands (those commands which are internal to
CDOS and are not saved as disk files). If the command
iz intrinsic, it iz executed,. If the command is not
recognized az intrinsic, it iz asszumed to be a COMmand
file on the disk and C€DOS attempts to locate the file
with the COM extension. If no disk is specified, the
current disk is searched first, and if the file i= not
located, the master disk. If the program is found, it
iz loaded into memory starting at 100H, the remainder of
the command line is passed to it as control information
arid execution is started at 100H. If it is not found, a
message to that effect is displayed on the console,

The command line starts with an optional disk Jdrive
apecifier. If this is omitted, the current disk drive
iz assumed except as noted previously. This is followed
by the command with no extension (COM is assumed). The
rest of the line is determined by the function being
called. The followlng conventions are observed:

0 B All options are preceded by 2 slash (/).

i An assignment command generally follows this
format;

Destination=file-ref=Scurce-file-ref

3. h comma, blank, or egual sigh acts ap a delimiter
to separate filenames.,

4. A1l letters in command lines are translated into
upper case upon entry. All filenames appear in
upper case only, but may be referenced by any

combination of upper and lower case characters,

L A blank will be ignored except as a delimiter
geparating filenames,
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4.5

RESET SWITCH

Presgging or turning the reset switch on your Cromemco
computer causes a hardware reset. This causes control
to be transferred to the power on jump address selected
on the EZPU card. With the switches on the ZPU and disk
controller cards set as suggested in the appendix,
resetting the computer will cauvse control to be
transferred to RDOS and, if switch 31 on the disk
contreller is ON, causes CDOS to automatically be
relpaded into memory (cold bootstrap).

RESET will interrupt any dizk operations in progress, so
it is recommended that you not press RESET during a disk
write operation.

Hote;

If wour terminal is not a Cromemco 3102, the RETURN key

must be depressed several times after resetting the
computer to reestablish the terminal baud rate.
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Chapter 5

CDOS I/0 DRIVERS

CROMEMCO PRINTER DRIVERS

CDOS iz sypplied with a printer driver designed for uss
with Cromemco dot matrix printers.

If a Cromemco typewriter quality character printer is to
bhe used as the system printer, the special driver which

is supplied with the Cromemco model 33552 printer must
be used,

After CDOS has been loaded, place the disk containing
the file 3355A.COM in the cuorrent drive or in the master
drive. Type 3355A followed by a RETUREN and a message
will be displayed when the driver has bheen properly
loaded. The driver will remain loaded as long as the
system is not rebooted.

If the typewriter guality character printer is to be
tsed with the Cromemco Formatter II, the @8ty command
must be used at the beginning of the file which is to be
formatted to specify this. This will caupe  the
Formatter program to use an internal 33554 driver which
incorporates microspacing to achieve margin
justification. Refer to the Cromemco Formatter II
Instruction Manual, pact number 023-4027, for further
information on this command.

ADDING NFEW I/0 DEVICE DRIVERS TO CDOS

Device drivers can be changed or added by modifying the
spurce file to the CDOS 170 drivers which is called
DRIVERS.Z2-B0. This may be used in conjunction with the
Batch file, DRIVERS.CMD, to easily modify drivers for
devices connected to CDOS. These filesa are available on

the Cromemce I-80 Macro Assembler diskette, model
numbers FDA-L or PFDA-S,.

The ability te change the CDOS I/0 driverge has several
uses. First, it is a convenient way to remove portions
of CDOS in order to make it occcupy less machine memory.
Second, it allews yeu to write custom drivers for
nonstandard IS0 devices and be able to access these
through CDOS. Third, it is possible to have the I/0Q
drivers make a decision on which of several devices to
access according te the condition of the CDOS I/0 Byte.
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A programmer attempting to modify the drivers pnust be
familiar with Z-80 assembly language programming,
conditional assembly, the Cromemcd E-80 Macro Assembler,
and the design of I/0 drivers,

The file containing the CDOS8 IS0 drivers is called
DRIVERS.Z-80. This file econtainz =witches for
conditional assembly and EQEs for pork assignments
followed by the routines for the various devices.

The following guidelines should be observed when
modifying the drivers:

1 The programmer must folleow the instructions and
notes in the zource listing.

Fo Tables must not be moved or changed., This applies
to those tables which CDOS needs and expects in
certain locations.

3. All routines are preceded by a header which
gspecifies entry and/or exit parameters, register
contente, etc. These specifications must be
obzerved as CDOS is dependent upon them.

&, If the programmer uses any of the prime registers
or the IX or IY¥ registers their wvalue must be
preserved [typically on the stack). The nonprime
regieters need only be preserved to the extent
which they are used,

5 The CDOS stack should not be wuwused to .a depth
greater than ten (approximately).

The following procedure will create a CDOE with the
modified I/0 drivers ap specified in the file
HMYDRIVER.Z-80. Notice that although the procedurs must
be followed step by step, the names of the files may be
changed as desired, The cowmmands in holdface are given
in response to the CDOS prompt and the subsequent text
explains the purpose of each.

KFER/V MYDRIVER,Z-B0=-DRIVERS,Z-80 makes a copy of the
file DRIVERS.Z=B0 called MYDRIVER.Z=8B0. This iz done so
that the original source file will be saved as a
reference and backup.

SCREEN MYDRIVER.Z-80 loads the Screen editor and the
file MYDRIVER.Z-80 =o that the drivers can bes changed.
Many changes may be performed by merely changing the
EQU's at the beginning of the source. For example, if
the consele to which CDOS is connected is a Model 3101
rather than & Model 3102, the I/0 drivers can be changed
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te reflect this by changing the definition of C3102 in
the source to PALSE and C€3101 to TROE. Model 3100
terminals may be selected by changing both C3102 and
C3101 as for a Meodel 3101 terminal, as well as changing
FPON.KEYS to FALSE,

AEMB MYDRIVER.PRZ HEX=0 asgembles the drivers in HEX
format with an ORG of OH. The filename extension of BEE
will instruct the Assembler that the source file is on
the current disk, the object file iz to be placed on the
current disgk, and that no print file is to be produced,
The address of 0H must be used.

REN M¥DO.HEX=MYDRIVER.HEX renamezs the resultant HEX
file,

ASMB MYDRIVER,.BEZ HEX=100 assembles the drivers in HEX
format with an ORG of 100H, The address of 100H must be
uzed.

REN HMYD10O.HEX=MYDRIVER.HEX renames the assembled HEX
file, The original source file, MYDRIVER,Z-80, remains
unchanged on the current disk.

CDOSGEN MYDO.HEX MYD100.HEX generates a version of CDOS
which includes the modified drivers. The two HEX files
are used to releocate the drivers to their final location
in CDOS. They must appear in the order shown for
CDOSGEN to work correctly. A1l guestions in CDOSGEN
mist be answered as usual, When CDOSGEN has finiched
writing the CDOS file to the disk, CDOSE must be booted
up again. To add these drivers to any copies of CDOS
you make from now on, simply type this last command:

CDOSGEN MydO,hex Mydl00,hex

An example of using the I/0 Byte to select a device is
contained in the file DRIVERS.Z=80. Two printers, hoth
one serial and cne parallel may be connected to CDODS by
specifying both the labels C3703 and S.PRINTER as TROE,
and the label NO.LST as 2; then reassembling and
relocating the drivera as already described.

The program STAT (version 02.16 or higher) may then be

used to select cne of these two printers by one of the
following commands;

STAT PRT:=0 (or STAT PRT:=PAR:)
STAT PRT:=1 {or 5TAT PRT:=5ER:)
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If the 3355A driver has been loaded, one of the previous
two commands will select ancther printer in the system.
If you wish to acceas the 3355A again, type:

STAT PRT:=2 (or STAT PRT:=TYP:)

Other multiple devices may be accessed through CDOS by
first changing the the I/0 Byte. MNote that the standard
I/0 drivers have the code necessary to acgess two
printerse eonly. Other configurations of multiple devices
must be designed and implemented by the user.

The configurations allowed by STAT are as follows:

STAT devien:

where dev: = CON:, RDR:, PON:, or FRT: and n = 0-7, 0=3,
0=1, or 0=3, respectively. The actual bit format of the
CDOS 170 Byte is:

Bits 0,1,2 are aseigned to COMsoles 0 through 7; Bits
3,4 are assigned to ReaDeRs 0 through 3; Bit 5 is
assigned to POWches 0 and 1; Bits 6,7 are assigned to
PRinTers 0 through 3.
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Chapter &
CDOS COMMARDS

6.1 INTRINSIC COMMANDS

The intrinsic commands reside in the High Memory that is
occupied by CDOS after the system has been loaded,
Because these commands are intrinsic to CDOS, their
execution doess not alter the User Area of memory., All
fileg referred to by intrinsic commands are digk files,
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6.1.1

ATTRibutes

ATTR establishes or changes allowable file accessz modes.

Format: ATTR file-cef [+][p...]

where:

file-ref ig a file reference which may include the
* and 7 replacement characters.

+ ie an optional parameter which indicates
that the following ATTRibutes are to he
added to those already describing the
file,

Baws are optional ATTRibute parameters,  They

are abbreviated by one or more of the
following lektters:

E Erase protect. This file cannot be
erased or renamed.

R REead protect. The system cannct read
from this file. The file may be erased
or executed.

W Wreite protect. The system cannot write
to this file. The file may be eraszéd or
executed,

8 System file.

u Ugser file,

ATTRibutes may be deleted by assigning a new set of
ATTRibutes or by giving the ATTR command with only a
file reference and no optional parameters. This will
cause all user assignable [(erase, read, and write
protect) ATTRibutes to be deleted. ATTRibutes may be
added to those already existing by use of the '+!
aymbol.

Note:

ATTR is & software protection only against writing,
reading, or erasing disk files. If more pogitive write
protection is  desired, the use of a write proteet
sticker is reconmended,

48



Cromemao CDOS User's Manual
6. CDOS Commands

The ATTR intrinsic can alsc be executed by typing ATRIB
ingtead of ATTR.

Examples:

These examples assume that the following directory is on
the current disk:

FROGEAM]1 FOR TE PROGRAMZ2 FOR 18E

FROG 2K PROGRAM1 REL 2K
PROGRAMZ REL 5E

*%% 5 Files, 6 Entries, 34 K Displayed, 207 E Left ***

This directory indicates that none of the £ilez have
limited access modes [(i.e,, none of the allowable access
modes have been alterad by ATTR). If the command:

ATTR *.FOR R
i=g given, then the directory will appear as follows:

FPROGRAM1 FOR TE. R PROGRAMZ FOR 18K R
PROG 2K PROGRAM1 REL 2K
PROGRAMZ EREL EE

*x¥ 5 Files, & Entries, 34 K Displayed, 207 K Left ¥

The command used an ambiguocus file reference teo refer to
8ll files on the current disk with the extension FOR
{*.PGR) ., The command instrocted the ATTR utility ko
make all the referenced files Read protected (by means
of the F parameter), The R following each of two
directory entries indicates that PROGERAM]I.FOR and
PROGRAMZ.FOR have been given a Read protect status. If,
following this, the command:

ATTR PROGEAM] .FOR +EW

is given, then the directory will appear as:

FROGRAM]1 FOR TE. EWER PROGEAMZ. FOR 18K R
PROG 2K PROGRAM]  REL 2K
PROGRAMZ  REL SR

*%% 5 Files, & Entries, 34 FE Displayed, 207 K Left ***%
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This time ATTR used a single file reference
(PROGRAML.FOR), The command added (by means of the plus
gign] categories of protection to the already existing
cateqory, The EWR following the file entry in the
resulting directory indicates that the file PROGRAM] .FOR
is now Write and Erase protected in addition te its
previcus status of being Read protected. If the plus
sign had been omitted from the parameters specified for
this command, the file would no longer be Eead protected
a3 the Write and Erase protect would have replaced, not
have been added to, this status.
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DIRectory

DIR lists disk filenamesz and sizes followed by a summary
of the total disk space used by the files which were
listed,

¥
Format: DIR [ ]
file=ref
where:
¥ ig an optional disk drive specifier. When

included in the command line, this parameter
will specify the drive whose disk directory is
to be examined, When omitted, the DIR command
will default to the disk in the cuorrent drive.
Values acceptable to CDOS are the letters A
through H.

file-tef is an optional file reference which may
include the * and ? replacement characters.
When this parameter is included; only
filename{s) which match the file ‘reference
will be listed.

Each line of the directory listing (except for the last
line) includes:

1, filename,

o filename extension (1f one exists),
Fa length of the file in kilobytes,

4. ATTRibute protection of the file,

The last line of the directery is a summary of the
listing, This is not always the same as a summary all
of the filez on the digk, The summary line incluodez the
total number of files, kilobytes, and entries which were
éiSEEﬁ, as well as the file space remaining on that
isk.

For an alphabetized list of filenames and their =sizes
use Stak/A. An alphabetized list of filenames only is
available from Stat/N.

Examples:

Agsume that the DIR command, given without any of the
optional parameters, will yield the following directory:
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PROGRAM] FOR TE EW PROGRAMZ FOR 18K EW
PROG 2K PROGEAM1 REL 2K
PROGRAMZ - REL 5]

**% 5 Piles, & Entries, 34 K Displayed, 207 E Left ***

This is a listing of the namez of all of the fileas on
the current disk. If the current drive is not drive C,
the command;

DIR C:
might yield the following directorys

FILEHMAME  BAS EK BASIC CoM 19K
k%% 3 Filee, 3 Entries, 24 FE Diaplayed, 217 E Left ww»*

This is a listing of the npnames of all the files on the
disk in drive C.
The following command would give the user the names of
all of the REL files on the current disk:

DIR *.REL

The directory would appear as;

FROGRAM1 REL 2K PROGRAMZ REL 5K
¥t 2 wiles, 2 Entries, ¥ E Displayed, 207 ¥ Left wx»
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ERASe

ERA deletes file(s) from a disk directory.

Format: ERA file-ref
wharea;

file-ref iz a file reference which may include the
* and 7 replacement characters. ALl
file(s) which match the file reference
will be deleted from the disk directory.
The space on the disk which the erased
files had occupied will then be available
for other use. Files may alse be
selectively erased with Stat/E which
prompts the user with each filename in
alphabetical order.

It ie possible to delete a great many files at one time
uging an ambiguous file reference. Caution is=s
recommended when using replacement charcacters in the
ERAzes command £file reference, ©Prior to issuing the ERA
command, the DIR command may be given with the same file
reference in order to obtain a list of the files which
will be deleted by the ERA command. If & file has erase
attribute preotection, the attribute must be removed
before the file can be erased,

Example:

If the current disk drive directory ist

PROGRAM1 FOR TR PROGRAMZ FOR 18K
EROG 2K PROGRAM]1 EREL 2K
FPROGRAM? REL 5K

*%#* 5 Files, 6 Entries, 34 ¥ Displayed, 207 K Left *=*%

then the command:
ERA PROGRAML ., *

would erase the two files referred to by the ambiguous
file reference. The resulting directory would appear
as:
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PROGRAMZ FOR 18E FROG 2R
FROGRAMZ REL 5K
*%% 5 Files, 6 Entries, 34 E Displayed, 207 E Left *%%
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REName

REW changes the filename and/or filename extension eof an
existing file.

Format: REN new file-ref=0ld file-ref
where:

new file-rcef is a file reference which may include the
* and ‘7 replacement characters. This is
the file reference which will exist in
the disk directory after the execution of
the command. Note: If replacement
characters are used in the new file-ref,
they will be replaced by characters from
the fllename and filename extension
referred to by the pld file-ref.
Replacement characters never appear in an
actual filename or filename extension.

old file-ref ig a file reference which may include the
* and ? replacement characters. This is
the file reference which existed in the
disk directory before the execution of
the command,.

Initially, this command wverifies that no file exists on
the disk which satisfies the new file-ref. If the new
file-ref includes a replacement character, any existing
file which satisfies the ambigucus file reference will
cause the message 'File already exists' toe appear and
command execution will be aborted. After this initial
check, no further file reference checking takes place.
It i= possible, in a multiple REName command, to create
more than one file with the same file reference. It is
up to the user to ensure thakt this does not happen.

Hote:

The ambiguous file reference will work only if there is
no existing file that matches that reference, For
example, 1if there 1is a file PROG.REL, then REN
* REL=*.HEX won't work. It will work if PROG.REL isn't
there.
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Examples:

Agsume the directory on the current disk drive appeacs
as follows:

FROGRAMI FOR TE FROGRAMZ FOR 18K

PROG 2K PROGEAM1I REL 2K
PROGRAMZ REL SE

**% 5 Files, & Entries, 34 ¥ Displayed, 207 E Left #%*

If the files PROGRAM!,.FOR and PROGRAM2Z,.FOR are to be
used as text files and the user wants to have their
extensions reflect this, the following command will
change each filename extension of FOR to THET on the
current disk.

REN *.TiT=*_ FOR

1f, in addition, the user desired to change the name of
the file PROG to PROGRAM.FPOR, the following command line
would be entered:

REN PROGRAM.FOR=PROG

After giving these two commands, the directory would
aAppear ag:

PROGEAM1 TXT TE PROGRAMZ TXHT 18K
PROGRAM FOR 2K PROGEAMI REL 2K
PROGRAM2 REL 5K

*** 5 Files, 6 Entries, 34 K Displayed, 207 E Left #**
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SAVE

SAVE causes part of the User Area to be saved on disk.

Format: SAVE file-ref n

where:

file-ref will become the name of the SAVEA disk
file,

I iz the decimal number of 256 byteée pages

to be saved.

The SAVE command may be used to save a portion of the
User Area, beginning at 100H, in a disk file. For
example, if a FORTRAM, COBOL, or Assembler program was
linked without the /N option, before beginning execution
the SAVE command may be issued to create a COMmand file.
A COMmand file may have any filename and must have the
filename extension COM.

The number of pages to bhe saved is displayed by the
linker as the last of a series of three gxit parameters
enclosed in a set of brackets.

It may also be computed by converting the high byte of
the highest address to be saved to decimal (e.g., if the
user area is to be saved through address (BFFH, convert
0B to decimal (11} and save 1]l pages).

Bemember that the user area starts at 1008 and that the
S5AVE command saves from this address on.

57



Cromemco CDOS User's Manual
6, CDOS Commands

6.1.6

TYPE

TYPE causes an ASCII file to be output to the console
(and optlonally o the printer).

Format: TYPE file-ref
where:

file-ref is the f£ile to be TYPEA,

Wote that only ASCII files may be TYPEA and that an
attempt ko TYPE a binary (i.e., relocatable or REL or
COM) file will yield unpredictable results.

During the execution of thie command all of the
applicable console control characters will ke in effect.
CNTRL-5 (FAUSE on a 3102) will cause the listing to
pause, CNTRL-P (PRINT on a 3102) will cause the listing
to go to the printer, and any other character will abort
an active listing. PErtering any character will restart
a listing which has paused in response to a CHTRL-S.

If a CHTREL-W is included in the file to be TYPEd, all
cutput following this character will be =ent to ‘the
printer as well as the console. ©Output te the printer
may be stepped by using the CNTRL-T character in the
file being TYPEd,
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6.2

OTILITY PROGRAMSE

Otility programs are not part of CDOS but are supplied
with most software packages, They reside on the disk
as command files which can be called into the user area
as desired. A= opposed to intrinsic commands, execution
of utility programs deoes alter the user area.
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6.2.1

g [Batch)

The Batch (@) uwutility allows the user +to automatically
exccute a seguential list of conmands from CDOS. In
addition, in the immediate mode it allows the user to
create a file of commands fér one time execution,

Format (one time mode):
[¥:]8[/¥] <RETURN>

Format (file mode):
[x:1@[/v] [file-ref! [pl p2...pa]

where:

X iz an opticnal disk drive specifier
indicating the location of the batch COM
file (B.COM}. This parameter is reguired
only if the COM file is not located on
either the master drive or the current
drive. Applicable values are the letters
A through H.

¥ iz an  optional disk drive specifier
indicating the location of the Batch work
file, 5553.CMD.

Plaass are optional parameters to be passed to
the CMD file.

In file mode, Batch takes its commands sequentially from
a file containing all of the commands which are to he
executed. In one time mode, Batch will prompt the user
with an exclamation mark (1}. Valid responses include
all legal responses to the CDOS prompt, Execution of
the batch command file will commence when a carriage
return i=s entered in response to the prompt. During
:;gcgtinn, Batch makes use of its own temporary file,
L CMD

When used in the file mode, the Bateh command referencas
an ASCII file containing a list of CDOS commands. This
file must have a filename extension of CMD,

?he parameters pl through pf% are inserted wherever
ly.c-y 9 appear(s) in the CHMD file.
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Hote:

The file-ref (name of the Batch CMD file]l] may be
referenced by using "0, These adre not control
characters, but rather are the two separate charcacters,
up—arrow (") followed by a number.

Parameter 0 stands for the command file reference and
with it you may refer to the CMD file reference itself,
Parameters 1 through % are those in the command line.
These pacameter numbers may be repeated in a file. The
up-arrow itself ie represented in the command line by
Ewo Successive up-arrow characters, only one of which is
transmitted.

When the Batch command line is given, each word after
the filename is treated as a parameter. More complex
parameters may be enclosed in single guotation marks.
If too many or too few parameters are given, Batch
ignores either the extra parameters or the extra
commands, respectively.

Examples:

The one time mode can be used to issue a lopng string of
commands which are to be executed without uvser
intervention. The user might issue the following
gequence at the console (the A. iz the CDOS prompt while
the ! is the Batch one time mode prompt):

A.B<RETURN> {Batch - one time mode}
IDIR<RETURN> (tvpes the DIRectory}
ITYPE PROGRAML . FORCRETURN> [types the file)

IREN TEMP=FROCRAM] .FOR<RETURN> (renames the file)

I <RETUEN> (begins exacution)

Following the null line, Batch immediately begins
execution of the three commands issued, giving the
command line for each one just pricr to execution,

In the file mode Batch allow= the user to create a file
containing the desired command stream and to execute
this file as often as desired., As the following example
demenstrates, this can be useful for making a backup
CDOS disk. The file used by Baktch may be created using
the Screen editor and must have an extension of CMD to
be found by Batch. In this example, the file used by
Batch is called COPY.CMD and contains;
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XFER/V Bi=hi*, COM
DIE B:

The wuser ineerte a blank diskette contalning only the
Co0s resident image into drive B while the master copy
of the CDOS.C0M files is in drive A and then typea the
Batch commarid:

8 COopY

The svatem then copises all files with the filenhame
extension COM from the disk in drive A to the disk in
drive B, The copy routines are followed by a directory
of disk B s0 the user may verify that all the desired
files have been copiled.

Suppose the user createzs a file called EXAMPL.CMD
containing the following:

~

DIE "1
REN NEWFILE™2

The user then types
@ EXAMPL OLDFILE "=0OLDFILE'

which will call the Batch file EXAMPL.CMD and pass it
the pacrameters OLDFILE {(for "1) and '"sOLDFILE" (for "2).

DIR OLDFILEL
REN KEWFILE=CLDFILE

The system will then tvype the directory listing OLDFILE
and its size followed by renaming OLDFILE, The aqual
sign (=} was included in the single quotation marks so
that it could be passed as part of the zecond parameter.

The filename "startup.cmd" has special meaning when it
iz present on the disk that the system is booted from.
After CDOS ig loaded, it checks the master disk for the
file Startup.emd, TIf it is present, CDOS will execute
it first before displaying the CDOS prompt.
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DOMP

pUMP is used to display the contents of a file by 128
byte records.

Format: [x:]DUMP file-ref

where;

® is an optional disk drive specifier
indicating the location of the DUMF
command file, This parameter is required
only if the COM file is not located on
either the master drive or the current
drive. aApplicable values are the letters
A through H.

file-ref is the file to be DUMPed.

The file is DUOMPed in hexadecimal with the first address
of a line displayed along the left margin and the ASCII
characters corresponding to the hex diasplayed as
characters on the right margin,

Unlike the TYPE intrinsi¢, both ASCII and binacy files

may be DUMPed. The records are numbered starting with
0.
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INITialize

INIT is used to initialize large and small floppy
diskettes and bard disks. This process rcecords the
track, gsector, and surface information on the disk Eo
enable the disk contreller hardware to address and
retrieve data.

Format: [=:]INIT
where:

S iz an optional disk drive specifier
indicating the location of the IRIT COM
file, This parameter 15 reguired only if
the COM file is not located on either the
magster drive or the current drive.
Values acceptable to CDOS are the letters
A through H.

A1l types of disks require initialization at some point
after they are manufactured. Many floppy diskettes
supplied by Cromemco have already been initialized and
contain data, Cromemcs hard diske are always
initialized at the factory during testing. Therefore,
INIT is a program which you may usge infreguently or
perhape noet at all.

Cromemce 8 inech floppy disks as supplied have been
initialized for double sided use according to the IBM
3740 diskette format. It is recommended that the user
not reinitialize these disks when new. Diskettes not
supplied by Cromemco or diskettes that are toe be used in
gingle =ided drives must be initialized. Blank 5 inch
floppy disks reguire initialization before use.
Occagionally any disk may require reinitialization due
to magnetic damage.

Some of ite uses are to initialize new, blank floppy
diskettes, to reinitialize £floppy disks which have
developed soft errore through use with a misaligned
drive, and to declare altecnate tracks on a hard disk.

INIT iz executed by typing ite name in response to the
CDOS proempt.  INIT reguires & number of parameters which
must be supplied by the user in response to guestions
the program aske.

The first guesgtion asgsks which drive is to hbhe
initialized. INIT determines the allowable responses to
this question frem CDOS; therefore, it ies important that
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CDOS has been GENerated correctly for the computer
eyatem it i3 currently operating.

The wser should supply the correct drive letter in
regponse to this question.

INIT will then prompt the user for the format of the
disk. You will be asked whether the disk is single
zided or double sided and i=2 single density or double
density. Bracketed guantities following these questions
are default values which can be entered by pregsing the
RETURN kev. These wvalues are derived from your
configuration of CDOS.

The next twoe guestions ask for the first and last
cylinders to be initialized. If the entire disk is to
be intialized, the RETURN key may be pressed twice to
enter the default walues, INIT is alse capahle of
initializing any single track or any range of tracks.

The last guestion asks for the surfaces to be
initialized., This guestion also has a default for all
the surfaces on that type of drive (press RETURN to
select the default). INIT is capable of initializing
any 8ingle surface as well.

Following the termination of this guestion by the RETURHN
key, the program will begin initializing the appropriate
digk according to your instructions. It is possible to
abort the initialization in an emergency by pressing the
ESCape key at this point.

When initialization is finished and control has returned

to CDRO5, the disk may beée labeled using the program
STAT/L,

INITializing a disk will destroy any information which
may bhave been present on the disk.

Switch 4 on the 16FDC or A4FDC board must be off for

initialization to take place, Pouble density
initialization is not possible with the 4FDC,
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Hard Disk Alternate Tracks

The INIT program will not return to CDOS immediately
following initiamlization when INITing hard disks.
Instead, it will ask one or two further guestions about
alternate track declaration. The user should be
familiar with the track and sector structure of Cromemco
hard disks before attempting te answer these guestions,

These two duestioens ask whether you wish to redeclare
the existing alternate tracks and whether you wish ko
add any new alternate tracks to the table. The usual
procedure is to answer no to both these guestions.

If you answer yes to either of these guestions, you will
be further prompted for the hard error track to be
declared an alternate, These will automatically be
assigned a number from 1 teo 12 by the program. The
program prohibits any illegal or unreasonable responses
during this part; and also inhibits a CNTREL=C program
abork. Thie iz because the current alternate track
declaration is being held in memory and has not yet heen
written back to the disk. It is strongly recommended
that you not reset your computer or otherwise prevent
the normal operation of IRIT in this section of the
pProgram,

Alternate tracks which have been declared at the factory
{discovered during testing) should under no
circumstances be removed from the alternate track table.
Doing so wvoide any warranties Cromemco makes fer that
hard disk drive, Cromemco keeps a record of the
alternate tracks declared for each drive shipped.
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STATus

The program STAT is used to display and change a wvariety

of parameters

used by the operating

system. Its

gimpleat use i3 to provide a printout on the console

which is a complete
computer system,

STAT (System Status)

SYSTEM MEMORY:

version 02.16

Operating system version 02.36
Total system memory 64 K
Operating system size 14 K
User memory size 49 K
DISK MEMORY:

Disk label SYSDISE
Date on disk 03=24=81
Total disk space 494 E
Disk space used by directory 4 K
Disk space used by files 426 K
Disk space left 64 K
DRIVE: Double =ided,
DISEETTE: Double

ETAT displays with the
applicable:
Time and Date:

S¥stem Memory:

Device Configuration:

Disk Memory:

Disk Configuration:

following

&7

summary of all aspects of the
Here is an example of a STAT display:

9:29:01

CONFIGURATION:
Consocle 0
Printer O
Reader 0O
Punch 0

DEVICE
COH: =
PRT:
RDR:
PN :

(PAR:)

DISK CONFIGURATION:

Master disk drive R
Cluster size 2K
Segtor size 128
Total directory entries 128
Directory entries used 55
Directory entries left b

Zingle density
sided, Single density

information when

Printed on heading line if
previously stored in CDOS.

Degeription of amount and
configuration of machine
MEMOTY .
Descripticon of device
apgignment.

Description of total,
used, and awvailable disk
space (in kilobytes).

Description of total,

used, and awvailable diask
space (in directory
entries), Bcrors in the
directory will be
displayed.
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Drives Descegiption of the
selected drive.

Diskette: Description of fleoppy
digkette mounted in the
gelected drive.

STAT, in the /B, /L; or /5 modes, runs a validation of
the disk directory to see if any cross-linked files have
been created or if any clusters have not been allocated.
These errors are caused by exchanging diskettes while
executing a program that does not provide for this
operation.

The general format of the command line for STAT includes

a way to reguest information on any of the disk drives
of the syestem:

STAT ([ /01l [/o2][/fon.] [d:]lparameters]

where the on represent one or mere of the optione
described next, d: represents one o¢of the disk drive
specifisrs (A-H), and parameters represents any of a
number of other parameters which may be reguired. If
the drive specifier is omitted, STAT will default to the
current drive. Also note that multiple opticons may be
specified; e.g., STAT/D/T and STAT/DT are hboth legal
EXPLessions.,

If there is hoth a Cromemcoe 3703 {(or 3779) and a 3355A
printer in your system, you may use STAT to select the
printer to be used. After the 3355A driver has been
loaded, the 3355R printer will be selected. To access
the dot matrix printer, type:

STAT PRT:=0 (or STAT PRT:=PAR:)
The 3355A printer may be reselected by typing:
STAT PRT:=2 (or STAT PRT:=TY¥P:}

Other devices may be accessed through CDOS by firgt
changing the the I/0 Byte. Wote that the standard I1I/0
drivers have the code necessary to accesa two printers
enly. Other configurations of multiple devices may be
designed and implemented by the user.
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A Option (Alphabetical directory listing)

This option will produce an alphabetical directory of
filenames on the selected disk, along with the space
allocated to each one and its system attributes. The
format of the command is:

STAT/A [x:][file-ref]

where =x: reprezsents a disk =pecifier (A-H) and
file-ref represents any single or ambiguous filename on
that disk. Hormal system status information is not
dizplayed with this option unless the & option is
invoked simultaneously. The format of this utility
function exactly parallels that of the DIR command.

B Option (Brief system status)

This option allows the user to obtalin a guick summary of
available disk and machine memory if the normal full
syatem status report is not desired. Upan  typing
BETAT/B to select this eption, the user is prompted with
a display similar to the followings

User memory size 49K
Total disk space 243K
Disgk ppace left 34K
Directory entries left 24

D Option (set system Date)

This option allows the user to store the current date in
ChO5. This date may then be accessed by system or user
programs through the Read Date system call (no, 144),
The appropriate values will be returned in the A, B, and
C registers - in binary. Upen typing STAT/D to reguest
this option, the user is prompted with

{men/dd vy ) s

and is expected to respond with the current month, date,
and year. STAT will respond by printing the full date
along with the day of the week. Subseguent executions
of STAT will display the date on the header line if it
has been prewviously et using the D option.
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If €08 is rebooted; the date stored is reset to
00/00/00. The normal printing of system status
information is suppressed when the D option is
specified. Also note that the date option may be used
in conjunction with the time option by typing STAT/DT.

Pressing the RETURN key cnly in response to the date
prompt above leaves alone the stored walues for date in
CD}8. This can be used if the user reguested to set the
date by means of STAT/D and then found it had heen set
pPreviously.

E Option (Erase files)

The E option allows the user to erase files from a disk.
STAT/E differs from the ERA intrinsic in that the user
doss not need to type in the filenames which are to be
erased. Another difference is that STAT/E displays
filenames in alphabetical order whereas ERA does not

list filenames at all. Ambigquous file references can be
made with S5TAT/E., When S5TAT/E is entered

File erase, Query mode (Y=Yes, N=No) [¥] ?

will he displayed. If W ie entered, all files on the
disk will be erased. If ¥ or RETURN is pressed, the
filenames will be displayed alphabetically and you will
be asked if each f£ils should be deleted:

x:filename extension (Y¥/H) 2
If B iz entered,
x:filename extension (Y¥/H} ? Ho

the file will not be erased and the next filename will
be displayed., TIf ¥ is entered,

¥x:filename extension (¥/N) ? Yesz, deleted

the file will beé erased and yvou will then be asked asbout
the next file,

T0
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If the file 13 arase protected,

x:filename extension (¥/N) ? erase-protected

will be displayed and the user will be prompted for the
next file,

After the guery for the last file,

n fileg erased

will be displayed.

L Option (et Label)

Thiz option is used to label a disk. Disgk labels are a
feature of BSeries-2 CDOS, which both allows users to
assign a name and a date to their disk, and enables CDOS
to obtain certain important information about that disk
for file access. All syastem disks, including harcd
disks, should be labeled using the L option. A disk
must ke labeled hefore any files or data have heen
stared on it,

The label option is invoked by typina STAT/L. STAT/LS
is wery useful because it displays information about
that disk both before and after labeling. Following the
normal printout of system sStatus, the user will be
prompted for either three or four items of information
which comprise the disk label: 1) whether the disk fis
gingle— or double sided, 2) the disk name; 3) the date,
and 4) the number of directory entries,

All of these guestions are supplied with a default
guantity printed in brackets, which the user may specify
by presasing the RETURN key only. If the disk has been
previously labeled, the defaults will be the wvalues
stored in the existing label on the disk. If the disk
has no label, the defaulta will be those supplied by the
ETAT program; &.d., "Harddisk™ and "Oserdisk® are the
built-in default names for hard disks and floppy disks,
regpectively. If a user hasz previously specified a date
usging the D option and no date is currently stored on
the disk, the default date will be the current date.

The label option may be used to change the number of
directory entries of a particular disk. The default
values are 64 enkries for all £fleppies except double
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gided &" disks for which the default is 128, and 512
entries for a hard disk. It is frequently desicable to
have more than 64 entries on a floppy disk if a large
number of short files are being stored.

There is, however, a trade-off: increasing the allowed
number of entries above 64 uses additional disk space
for the directory. STAT will allow you to enter any
value between 64 and 512 for the number of directoery
entries, but it will round the entered guantity to the
next lower number evenly divisible by 4 (thus, 67 would
bhe rounded to 64), In general, to make most efficient
use of the disk, the number vou enter for directory
egtries shonld be a multiple of 32 times the cluster
SiZE.

For example, hard disks have a cluster size of 2 Ebytes
and thus should have n*(32*2) directory entries, where
n=1l,2:3p00.s8, Tou can determine the clugster zize for a
particular disk from the nermal system status display
under DISE CONFIGURATION.

If adding or changing a label on a disk necessitates
destroying a portion of the present disk directory, STAT
will automatically ask whether or mot it's OF to do so.
Responding W to thia guestion cancels the label request
and no label is written. Responding ¥ te this question
clears the present directoery and writes the label, Be
aware that this effectively creates a blank disk
because; even though data may still be stored on the
disk, there will be no way to retrieve that information
once the directory is cleared.

M Option (select Master deive)
The M option allows the user to select a drive to he

searched other than drive A if the file cannot be found
on the current disk., This can be done by entering

STAT/M drives

N Option {display filenames)

The MW °Eti°“ will dipplay the filenames on a disk in
alphabetical order without their sizes. This is the
fastest, most compact way to obtain an alphabetical list
of the filenames in the directory.
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§ Option (force Status printout)

The 5 optien is used in conjunction with other options
to cause the normal system status display to be
performed in addition to the other function(s)
requested.,

Any of the options described in this section may be
specified together; e.g., STAT/ASS and STAT/DIS are both
legal expresgions,

T Opticn (set system Time)

This option is similar to the date option except that it
allows the the uszer to enter the time. This will also
be stored in CDOS, and may be used to get the time of a
hardware clock device if the CDOS I/70 drivers have been
appropriately changed. Users of Series=2 CDOE with 3102
terminale will find that the T option sets the internal
clock of the terminal. Thia may be displayed at any
time by pressing CNTRL-1 to view the status line.

The time may be accessed by system or user programs
through the Read Time system call {(146). Refer to the
gection on CDOS system calls.

If CDOS8 is rebooted with the system power on, the time
will not be changed, If the system power is turned off,
the +time stored 1z reset to 00:00:00. The normal
printing of system status information is suppressed when
the T option is specified. Also note that the time
option may be used in conjunction with the date option
by typing STAT/DT.

Pressing the RETURN key only in response to the time
prompt printed by the T option leaves alone the stored
values for time in CDOS., This can be used if the user
requested to set the time by means of STAT/T and then
found it had been set previously.

Z Option (delete all files on a disk)
The % option, whichk must be used in conjunction with the
E option, iz similar to the E option without the guery.

The advantage of the Z option is that it may be used in
bateh mode. Ambiguous file references can be used.

STAT/EZ C:
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will list all of the flles in alphabetiéal order as they
are being erased from the disk in drive C.
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WRTSEYS

WRTSYS iz wvsed to write to or read from the CDOS
resident image in the system area of a disk.

d: it
Format: [x:]WRTEYS[/s] =

file-ref-1 file-ref-2
where:
*® is an opticonal disk drive specifier

indicating the location of the WRTSYS COM
file. This parameter is reguired only if
the COM file is not located on either the
master drive or the current drive.
Bpplicable walues are the letters A
through H.

5 is an opticnal switch indicating that the
gystem is to be written from one disk to
another disk, but that only one disk
deive iz to be unsed. The program will
prompt the user for insertion of the
gsecond disk. This is useful for
computers having only one drive.

d is a disk drive sgpecifier indicating the
disk upon which the CDOS resident image
is to be wriktten. Using this specifier
with a filename in the described format
indicates that CDDS is to be written to
the system area of the disk.

i is a disk drive specifier indicating the
disk frem which the CDDS resident image
ig to be copied. Using this specifier
with a filename in the described format
indicates that CDOS is to be copled from
the system area of the disk.

file=ref=1 &

file-ref-2 are each file references indicating the
gource and destination files
regpectively. Oeing a file reference

indicates that CDOS i=s to be copied to or
from the file area of the Disk.
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The following conventions apply to both the left
(destination) and right (source) sides of the equal
sign. If only a disk drive specifier is unsed in the
described format, the CDDS resident image is copied to
or from the system area of that disk. If a file
reference is used, it must have a filename extension of
Y8, In this case the system will be written to or from
a user £ile on the disk.

Hote:

Uzing the WRTSYS program to copy any aystem files does
not change the CDOS which is resident in the computer.
To change the operating system in use, CDOS must be
rebooted,

WRTSYS also presecves the eight byte label for a
particular disk. Thus, one can WRTSYS from a double
sided disk to a single sided disk, stec.

Examples:

The command

WRTSYS Bi=A:

will copy CDOS from the system area of the disk in drive
A to the system area of the disk in drive B, The WRTSYS
program will be read from the current disk or, if there
is ro WRTSYS program on the current disk, from the disk
in the master drive.

The command
D:WRTSYS A:=R:BOOT.S5YS

will copy BOOT.S5Y¥YS from the file area of the disk in
drive B to the system area of the disk in drive A. The
WRTSYS program will be read from the disk in drive D.

The command :

WRTSYS A:;SPECIAL.SYS=A:

will copy CDOS from the system area of the disk in drive
T8
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A to a file ecalled SPECIAL,.S5YS in the file area of the
game disk. The WRTSYS program will be read from the
current disk or, if there is no WRTSYS program on the
current disk, from the disk in the master drive.
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6.2.6 EFER

The XFER program tranefers files from a disk or other
device to another disk or device. It can be used in one
of two modes, The repeat mode:

Format: [2: ]EFER<RETURN:

will repeatedly prompt the user with an exclamation mark
(). WValid responses to thie prompt are the same as the
portion of the command line following the switches when
XFER 18 used in the one=time mode. To exlt to CDOS,
preseg RETURN.

The one time mode will complete one (et of) transferi{s)
per command and can be used with the optiecnal
gwitch{es).

Format:
d:
[x: ] XFERI/21/82...1 { } efile=-ref=2[,file-ref-3...]

file~ref-1
where;

x i= an optional disk drive specifier
indicating the location of the XFER COM
file. This parameter is required only if
the COM file is not located on either the
magter drive or the current drive,
Aﬁplicahle values are the letters A
through H.

8l,82... are any number of the following optional
switches (each must be precede by a
slash)«

A transfer ASCII file. Eliminates end of
file marker in all but the last of a
group of concatenated files and prints a
count of the lines copied.

C Compare files without transfer. This
cgeratiﬂn ig driven by the source
{file-ref-2Y E£ile. If file-ref-2 is
shorter than file-ref-1, and the twa
filez are identical for the length of
file-ref-2, then the two files will
compare as the same.
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F Filter out illegal ASCII characters
(ASCII files only).

R transfer Read protected file.

8 Strip all ruboukte and nulls £from file
(ABCII £iles only}.

T expand Tabs (ASCII files only).
L' Verify files after transfer.

7 Do net print size statistics at
completion of XFER,

d ia the deatination specifier., If a disk
specifier alone is used, the original
names and extensions of any files
transferred will be preserved. Device
specifiers can also be used here, e.d.,

prt:.

file-ref-1 ia the destination file reference which
may Include the * and 72 replacement
charackers. If replacement characters

are used, the portion of the destination
file reference which is ambiguous will
match the source file.

file-ref-2,., is (are) the source file reference(s),.
If only one file reference is used, it
may include the * and 7 replacemant
charactersg. If more than one source file
is entered, they will be concatenated.

If more than one sSingle file reference is given as the
source, the files will be concatepnated, If ASCIT files
are concatenated, the /A switch must be used to remove
the end of file markers from between the files,

An ambiguous transfer with werification will be
terminated by a verification error.

Hote:

The XFER utility will transfer files onlyY to and from
the file area of the disk. The WRTSYS utility must be
used to write system files to and from the system arcea
of the disk.

78



Cromemeo CDOS User's Manual
6, CDOS Commands

XFER will not transfer random access files, Osers who
must copy random access or ISAM files will need to write
a simple program (in the language that created the file)
to transfer these files.

Examples:

The command
XFER/V B:=PROGRAM].FOR

will copy and verify PROGRAM1.FOR from the current disk
to diek B. The copied file will have the same filename
and filename extension as the source file. The XFER
program will be read from the current drive or the
master drive.

The command
KFER B:=A:*,.FOR

will copy all files with the filename extension FOR from
drive A to drive B. EBach of the copied files will have
the same filename and filename extension as each of the
source files. The XFER program will be read from the
current drive or the master drive,

The command
XFER D:*, THT=A:* TYP

will copy all files with the filename extension TYP from
drive A to drive D. Each of the copied files will have
the zame: filename as each of the source files; but will
have the filename extension TXT, The XFER program will
be read from the current drive or the master drive.

Sending an ASCII file to the printer can be done. in the
following manner:
XFER/T PRT:=E:S0URCE.COB
This will eopy the COBOL program SOURCE.COB on drive E
to the printer. When sending text files to the printer
B0



Cromemco CDOS User"s Manual
fi. CDOS Commandsa

it is good practice to use the T option so that tabs
will be expanded intoc spaces.

The following command will copy all files from drive A
to drive B and then verify these copies:

XFER/V Bishi¥, ¥

The XFER program will be read from the current drive or
the master drive.

EDITORS

Cromemco Screen Editor

The Cromemco Screen BEditor enables the user to create,
edit, and save ASCIT text or program files. The user
who is not familiar with the CD0OS Text Editor is
referred to the Cromemco Screen Editor Instruction
Manual (part number 023-0081). 1In particularc, Chapter 2
will aid the novice user by means of an example of an
actual Screen session.

The Cromemco Screen editor displays an entire screen of
information during the editing process. A cursor in the
display ¢an be readily moved around the screen to add,
delete, or change information. gpecial features of
Cromemce CRT terminmals such as curser positioning,
blinking fields, and programmable function keys are used
to simplify operation to the fullest.

One important feature of the Screen editor is that it
prompts the user automatically. This is done by using
the top line of the screen display as a "menu™ of
command choices. By referring to this meny there is
lezs need to refer back to the instruction manual during
the routine operation of the editor. Another feature of
the editer ig that the user is politely notified by a
beeping tone if an illegal command has been entered.
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Cromemco Text Editor

The Cromemco CDOS Text Editor, also known as EDIT,
enables the user to create, edit, and save ABCII text or
program files. The Text EBditor is wersatile in that it
can be used to manipulate and edit text on a line, word,
or character basis. Characters and words can be
inserted in, deleted from, or changed within a line of
text. The point of change can be chosen to be between
any two characters. Insertions and deletions can be
made that cover more than one line of text., The Text
Editor is not encumbered by line numbers or other
extranecus information, and operates using only the text
iteelf as a guideline to changes.

The user who is not familiar with the CPOS Text Editor
ig referred to the Cromemco Text Editor Inatroctien
Manual, part number 023-0040.
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Chapter 7
FROGRAMMER®S GUIDE

IRTRODUCTION TO CDOS SYSTEM CALLS

To a programmer, system calls are the =single most
important feature of CDDS. The user who is writing
assembly language programs to run under CDOE shounld
become familiar with their use.

A system call is a call to the eperating system which
initiates a function, usually invelving one of the I/0
devices, The most important system calle perform IS0
with the dJdisk drives, CDOS alse has system calls to
perform device I/0 with CRTe; printers, punches, and
readers. System calls are available to perform such
apecial purpose functions as storing and reading the
date or time of day and multiplying and dividing
integers.

A system call is executed by leading the C register with
the number of the eall and loading any entry parameters
into the specified registers. Upon execution of a E-80
CALL 5 instruction, CDOS will perform the desired
function, When CDOS has finished, it will return to the
user program with a RET (retucn) instruction.

All Z-B0 registers will be preserved by system calls
except the F (Flag) register and those containing Return
Parameters, Frograms may safely use the Z-80 set of
Primed Registers for temporary storage because system
calls which use these registers restore their former
values, Entry Parameters are preserved by system calls
unless otherwise noted.

ALl device and disk input and output should be done
through the CDOS system salls, This allows user
programs to be independent of physical devices or port
agsignmente and assures that the program will be able to
run on other Cromemco machines regardless of how I/0D
devices are connected to those machines, If a change
needs to be made in a device driver, it has only to be
done once in the system drivers and this change becomes
effective in all programs which access that driver
throwgh the system calls,

To use one of these routines, the € register must be set
to the function number given with the title of each
system call, The other registers are aet up as the
system call requires (for example, the £ or DE registers
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7.2

usually contain the entry parameter passed), A CALL 5
ingtruction is then executed to carry out the function.
Remember that CDOS initializes location 5 with a jump
instruction. This is done so that the location of CDOS
in memory is transparent to a user program. A program
using the CDOS system functions does not therefore need
to {nor should it) perform a CALL to a particular
address in High Memory.

CDOS KEMORY ALLOCATION

CDO5 resides in High Memory. It resecves memory below
100H for its own use, The user iz left all memory from
100H to the beginning of CDOS, usually about 48EK.

A program with the three-letter filename extension COM
can be loaded and executed by typing the program name,
The program must have its origin at 100H because that is
where CDOE loads and executes it. (Hote that when
saving files that have been linked using the CROMEMCO
Linker, they can be LINKed anywhere uszing the /P option.
This is because LINKE automatically puts the correct jump
instruction at 100H.) After it is loaded, the program
can uge any memory at all. Hote however that if it
alters the CDOS areas, 1t will have nho way of
communicating with the disk or returning to CDOS. (CDOS
will have to be reloaded by resetting the computer.)

When loaded, CDOS places a jump instruction at bytes 0,
1l and 2. If a jump is made to location 0, the CDOS warm
start, control will be returned with the prompt for the
current drive (e.g.r, A.). This is the proper method for
exiting from a program, Command lines may then be
entered from the conacle keyboard. CDOS places ancther
jump instruction at locaticns 5, 6 and 7. The normal
way to makes system requests of CDOS is to call location
< The address stored at locations 6 and 7 1is the
addresg of the beginning of CDOS and thus marks the
upper limit of user memory.

The following address map describes the memory area froom
0 to OFFH, All addresses are in hex.

84



Cromemceo CDOS User's Manual
7. Programmer's Guide

4 S CDOS reentry
3 1/0 bvte
4 reserved
Seessd  system jump call
B FFA if running under CDOS, C3H if running
under the Cromix CDOS Simulator
A0 w32 breakpoints for DEBUG
38...3A jump to "Invalid jump™ message
40, ..59 regerved
52 flag
5B flag
5C. ..6B default File Contrel Block 1 (FCB-1)
6C...7B default File Control Block 2 (FCB-2)
TCe v dF ceserved
80...FF default command line buffer

When a COM program is run by typing the program name on
the console; the default command line buffer and default
file controel blocks are used az follows. FCB-1 will
contain the first filename, if any,; which was typed
after the program name. FPCB-2 will contain the second
filename, if any. These filenames will be converted to
FCE format names, i1.e., spaces added. The default
buffer will contain the entire command line following
the program hame. For example, if this command line is
typed:

FROG FILEl.Z80 FILEZ.COM

Coe8 will place " FILE1 280" in PCE-1, ™ FILEZ com"
in FPCB-2, "™ FILEL,Z80 FILEZ.COM" in the command line
buffer, and load and execote PROG.COM at 100H, Hote
that the second FCB starts before the end of the first
FCB (FCB=1 4= 32 bwytes long and there are 16 bytes
allotted for it if there iz an FCBE=2). Before using
FCB-1, FCB-2 should he moved. If it is not moved, part
of FPCE~-2 will be destroyed.

The command line which is placed in the default buffer
can be used to send more than two filenames to a
proagram, or to start executicon of a program with various
cptiong specified, For the following command line:

PROG FILEL.ZB0 FILEZ.COM OPTION]L OPTIONZ

the string of ASCII characters " FILEl1,.Z80 FILEZ.,COM
OFTION] OPTIONZ2" will be stored beginning at location
81H. The byte at location 80H will contain the length
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of the =string. The byte following the string will
contain a null (00). PROG.COM can then look at the
command line stored in the default buffer to determine
which eptions were specified,

When a program ig loaded, the disk buffer is set to 80E,
which ieg the default command bhuffer. If the disk is
then read to or written from, ¢this buoffer will be
altered., The program must either reset the disk buffer
to another area or move the command line before
accessing the disk, if it is desired to save the command
line.
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7.3

FILE CONTROL BLOCKES

Co0g divides the disk into regions called files, Filles
are referenced through file control blocks (FCBs). FCBs
are 33 bytes long and have the following format:

Byte
0

12

12 - 14

15

32

Contents

Disk deseriptor before an open
(0=current disk, 1 - B8 for drives A - H;
the disk number is stored in bits 0 - 3)

Attribute byte after an open
{attributes are stored in bita 4 - 7)

bit 7 - write protect
& = read protect
5 - system file
4 = user file
filename

{right-filled with blanks)
File type{exztension)
({right=filled with blanks)

File entry or extent
{initially 0r is incremented by one in
every new entry of 16 Ebytes)

Reaarved

Record count
(total number of records in this entry)

Cluster allecation map
{clusters allocated to this entry)

Next record

(next record to be read or written; has
the value 0 through 127)
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DIRECTORY ENTRIES

A directory entry is a description of usage of an
extent. It describes the attributes, name, and location
of the file, or portion of file, in that extent., The
structure of directory entries is similar to that of an
FCR,

Evte Contents

0 gpacial = bit erage protected
write protected

read protected

syatem file attribute
user file attribute
extended file format
not used

either

arased f£ile if the
byte value 12 ES5H or
disk label if the byte
value is B1H

) [ S e I

S B LD s Lo

1= 8 filenams

g =11 filename extension

12 extent number

13 not nsed

14 record count in last extent (for hard
disks only)

15 record count

16 - 31 closter numbers

Extent number indicates the number of the directory
entry for files larger “than 16K, The first directory
entry number is Zero.

Record count indicates how many 128 byte records there
are in the enkry.

Cluster nombers are either cne or two byte pointers as
defined in the disk label. One byte pointers allow a
range of cluster numbers from ¢ to 255 and are used on
floppy disks. Twoe byte pointers are used on bard disks
and have a range of 0 to 65535. The cluster itself is
either 1E or 2F depending upon the disk format, i.e.,
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double =ided single density, double sided double
density, hard disk, etc.

If the extended file format bit is set in the directory
entry this indicates to CDOS that the cluster pointers
point to a 2K cluster of directory entries instead of a
2K cluster of File, This is used only on hard disks for
files larger than 16K (1 extent).
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DISKE LABEL

The first
structure
entries.

STROCTORE

directory entry is the disk label and its

different than that of other directory

It includes the pame of the disk, the date

that the disk was labeled, and disk format information.

Byte
a

8 -11

1z

13

14
15

16 - 31

Contents

Label flag
This byte iz always BlH

Label name
(right=filled with blanks)

month
day
year {(relative to 1900)

)
=
o

Humber of records per cluster
CDOS records are 128 bytea long. Since
cluster size is either 1K or 2K, this
value is either B or 16 [10H).

Flags
Bit 7 = 2-byte cluster pointers
6 = axtended file format (hard disk

only)
5 = bitmap on disk (hard disk only)
4 through 0 are nokt used
Reserved

Record count of directory
{total number of 128 byte records)

Cluater numbers of the directory

The extended file format bit in the disk label of a hard
disk indicates to CDOS that it is necegsgary to check
directory entries to determine if the file is larger
than 16K (1 extent).
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7.5

INTERRUPTE

During disk IS0 operations interrupts are disabled.
When a system call is made, interrupts may also be
digabled. Regiegtere shonld be saved on a user stack
before an interrupt so that they may be restored after
the interrupt and have the desired contents,
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1.7 CDOS SYSTEM CALLS

System call: program abort

0 {00H)
Purpose:; Thia ecall will abort the current

program and return centrel to CDOS,

Calling

parameters: Hone

Return

parametere: Hone

This call has the same effect as jumping to location 0.
This is the normal method for exiting from a program.

This call is implemented in the Cromix CDOS Simulator.
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Syatem call: read console (with echo)
1 (01H)
Purpose: This call is used to retrieve a

single character (one byte) from the
conscle keyboard and echo it to the

sCreen,
Calling

parameters: None

Return

parameters: A will contain the byte with the

parity bit (Bit 7) reset.

CDOS does not return contreol to the user program until a
character has been read and echoed back to the CRT.

Hote that a CHTREL=Z ("E) character is usually to be
considered by a user program as an end of file mark.
Al=zo, most other control characters will not be echoed
back to the CRT and some have special meanings for the
operating system. For example, CHTRL-Jd (LF), CNTEL-M
{CR), and CNTRL-G (BEL) are echoed directly, CHTREL-I
(TARB) is echoed as expanded spaces (see write console),
and CHTRL-P will toggle the printer on and off and is
not echoed.

This call is implemented in the Cromix CDOS Simulator.
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System call: write console

2 (02H)
Purpose: This ¢all is used to write a single

ASCII character (one byte) to the
CRT.

Calling

parameters; E contains the byte to be written.

Return

parameters; Hone

ChS will wait until the console is ready to receive the
character and then print it.

After CHWTRL-P ({("P} is typed while CDOS is ouktputting
characters with this system call, all subseguent
characters are sent to both the console and the printer
uptil CHTRL-P iz depressed a second time (thus CNTRL-F
acts as a toggle switch).

CHTRL-W ("W} also causes subseqguent characters to be
sent to both the console and the printer but must be
encountered in a file to do so. CHTRL-T (T} in a file
cancels the effect of either the CHTRL-W or the CHTRL-F
and causes characters ®o be sent only to the console.
CNTEL-W and CHTRL-T may be edited intc a file =0 when
that file is being typed out on ‘the console, it can stop
and start the printer at the appropriate places.

CNTHL-I is the tab character and is converted to spaces
as it is typed out so that the cursor is positioned at
one of the standard tab stops: <column 1, %, 17, 25, 33,
41, 49, 57, 65, or T3, However, the tab ia still stored
internally in a file as a single ASCIT character (09H).

This call is implemented in the Cromix CDOS Simulator.
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System call: read reader
3 (03H)
Purpose: This call will read one character

from a paper tape or card reader or
any device connected in itz location
in the CDOS I[/0 drivers.

Calling

pacameters: Hone

Return

parameters: A contains the B bits which were
read (the parity bit is not
stripped) .

Since no card or paper tape reader is connected to a
standard Cromemco computer system, the port assignments
and method of interface ({defaunlt iz =erial) for this
system call are set up initially with the console as a
dummy reader,

Also note that console status is checked during the read
for the CNTRL-S5 (78) toggle, enabling the user to
stop/start the reading process at will., This is useful
for pausing during a paper tape jam, for example.

This call is implemented in the Cromix CDOS Simulator.
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System call: write punch
4 (04H)
Purposge ! This call will punch one character

on 4 paper tape punch or any device
connected in its location in the
COS5 I/0 drivers. Bll 8 bits are
punched (including the parity bit).

Calling

parameters; E containg the byte to be punched.
Return

parameters: Hone

The character is placed in the E register. The system
will wait until the punch iz turned on and iz ready to
recelive the character.

Since no paper tape punch is connected to a standard
Cromemco computer eystem, the port assignments and
method of interface (default ig serial) for this system
callhare get up initially with the console as a dummy
punch.

Also note that console status i= checked during the read
for CNTRL-5 ("3), enabling the user to steop/start the
punching process, This is useful for pausing during a
paper tape jam.

This call is implemented in the Cromix CDOS Simulator.
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System call: write list
5 {05H)
Purpose: This ecall will print & single
character (one byte) on the printer.
Calling
parameters: E contains the byte to be printed,
Return
parametersat Rone

The character is placed in the E reqister. The system
will wait until the printer is ready to receive the
character.

Tabs are not expanded, and econtrol characters which deo
net. have meaning to the printer will be tranamitted
anyway., Cromemco printers will ignore such centrol
characters, A useful control character for the Cromemco
Model 3703 Printer is CHTREL-N ("W), which, when present
in a line of printer output, will cause that line to be
printed in double width characters.

Also note that console status is checked during the
printing for the CHTRL-5 ("S5) character, enabling the
user to stop/start the liating. This im useful for
pausing toc start a new box of line printer paper.

This call is implemented in the Cromix CDOE Simulator.
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Byatem call: get I/0 byte

700TH)
Purpose: BRllows for CDOS to interact with

additional or different I/0 devides.

Calling

parametecss; Hone

Return

parameterss: A will contain the IOBYTE.

The format of the IOBYTE is:

Bit

Davice ‘ PRT Punch| Reaader Console

I/0 Byte

Up to eight devices can he designhated, three of which
are for paper tape punch and reader, and two for
printers. This byte is not used by the standard CDOS
1/0 drivers. It is, however, used by the 3355A printer
driver, The program STAT can modify this byte.

The ICBYTE is stored at location 03H.

This call is implemented in the Cromix CDOS Simulator,
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System call: set I/0 byte

8 (0BH)
Purposa: This call allows the user program to

set the IOBYTE.

Calling

parameters;: E contains the IOBYTE,

Return

parameters;: Honhe

The format of the IOBYTE is shown in the description of
the previous system call.

Up to eight dewvices can be designated, three of which
are for paper tape punch and reader, and two for
Printers. This byte is not uvsed hy the standard CDOS
I/0 drivers. It is, however, used by the 3355A printer
driver. The program STAT can modify this byte.

The IOBYTE is stored at location 03H.

This call is implemented in the Cromix CDOS Simulator,
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System call;

Purpose:

Calling

parameters:

Retucn
parametere:

print buffered line
9 (09H)

This call will print a string of
ASCII charactera which has been
terminated with the deollar sign ([$)
character.

DE containz the addresz of the
beginning of the string.

None

When the line is being output, the following characters
will have special meaning:

CNTRL-P {“P}

CHTRL-W (")

CNTRL-T ("T)

Toggle printer/conscle link. When
thiz character is first typed, the
link is toggled on. All characters
will then be sent to the consocle and
the printer. The next time the
character is typed, the toggle will
be turned off. All characters will
then be sent only to the console.

Send all output to the printer as
well as to the console.

Turn off all output to the printer.

This call i= implemented in the Cromix CDOS Simulator.
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System call: inpunt boffered line

10 {0AH)
Purposes This call will read an input line

from the console.

Calling

parameters: DE contains the address of an
available buffer,

Return

parameters: Hene

The first byte of the buffer must contain the mazimum
length of the buffer. On return from this call the
second byte of the buffer will contain the actual length
entered, The line that 1= inpot will be stored
beginning at the third byte. If the buffer is not full.
the byte at the end of the line will contain a zero.

When the line is being entered, the following characters
will have special meaning:

CHTRL=C ("C) Abort. Warm boot back to CDOS,

CHNTRL~E ("E) Physical CR=LF, The line is not
terminated and nothing is entered
into the buffer. This character is
used to enter a line longer than can
be entered on the console,

CHTEL=-F ("P) Toggle printer/console link. wWhen
this character is first typed, the
link is toggled omn. All characters
will then be sent to the console and
the printer., The next time the
character 1z typed, the toggle will
be turned off. All characters will
then be sent only to the console.

CNTRL-E ("R} Repeat what has been typed so far on
the line,
CMTRL-U ("U} Delete the entered line and go back

to beginning of buffer for new line.
CHTRL-V ({"V) Delete all previous characters on

the current line and back up the

curaor (used for CRT terminals).
CHTRL=X (X2 Delete the previous character and
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RUBout

DEL

Underscore

Backspace {"H)

echo the deleted character
hard copy terminals).

fused for

Delete the previous character and
back up the curser {used for CRT
terminals).

Same a8 RUBout.

Same as RUBout.

Bame as RUBout,

This call is implemented in the Cromix CDOS Simulator,
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System calls tesgt for conBole ready

11 (0BH}
Furpose: The console is tested to see if a

character hag been typed.

Calling

parameters; Hone

BEeturn

parameters: A contains =1 (0FFH) if a character

was typed.
A contains 0 if no character was
typed.

This call may be uwsed during the running of a program to
check the conscle keyboard to see whether a key has been
depressed (i.e., CNTRL-C, ESCape, etc.) without causing
a noticeable break in the program.

This call is implemented in the Cromix CDOS Simulator.
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System call: deselect current disk
12 (OCH}
Purposes Degselects the current disk.
Calling
parameters: Hone
Eeturn
parameters: None

When a program finishes executing, CDOS logs off the
bitmap of all diskettes., This system call logs off the
bitmap of the current disk.

Diske should not be changed during program execution
tnless this call is used because data could be written
to an allocated cluster as the bitmap of the old disk is

gtill in memory. The Cromemco Screen Editor uses this
call when a disk overflows.

This call is ignored in the Cromix CDOS Simulator.
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Syatem call:

Purpose;

Calling
parametars;

Retuen
parameters:

reget CDOS parameter area &
gelect master drive
13 (0DH)

CDOS parameters are injitialized and
the master drive is selected as the
cucrent drive,

Hone

None

This call resete CDOS by a jump to location 0, logs off
all disks, sete the current drive te A, and sets the
digk 1/0 puffer at 80H. Disks will be logged on as soon
as they are accessed.

This call is implemented in the Cromix CDOS Simulator.
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Bystem call: aelect current diak drive
14 ([OEH)
Purpose: The especified disk drive is selected

as the current disk.

Calling

parameters: E contains a number corresponding to
a drive (0 - 7 for drives A - H).

Return

parameters: Hone

This call should be used in conjunction with search
directory for filename (11H) and £ind next directory
entry (12H).

This call is used to change the current disk. CDOS uses
thiz call when you type a disk specifier to change the
current disk, BASIC uses this call with the DSE
commard .

This call iz implemented in the Cromix CDOSE Simulatoer.
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System call: open digk file

15 (QFH)
Purpose: This call opens a file to allow

reading or writing to that file,

Calling

parameters: DE contains the addreas of the FCB
which specifies the filename.

Return

parameters: A contains the record number if the

file is found.
A contains -1 (QFFH) if the file is
not found.

CDOS call BAH may be used before this call to set up a
valid FCB from a string.,

When this call is made the cluster map in the directory
enkry is loaded into the FCB.

A File does not need to be opened with this call if it
has just been created with create file (16H].

This call is implemented in the Cromix CDOE Simulator.,
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Syetem call: close disk file
16 (10H)
Purpose: The disk file is closed and the disk

directory iz updated (i.e., tha FCB
containing updated <cluster
information is written te the disk).

Calling

parameters;: DE contains the address of the FCB
degcribing the file toe be closed,

Return

parameters: A contains the directory block

number if the file is found.
A contains =1 (0FFH) if the file is
not found.

The file described by the PCB should have been
previpusly opened or created. A file to which bytes
have “Just been written must be closed using this
function or the entire last entry (or extent) will be
unable to be read (i.e., no cluster information will be
present for this entry in the directory).

This ¢all is implémented in the Cromix CDOS Simulator.
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System calls search directory for filename
17 (11H}
Purpose: The directory 1is searched for the

first occurrence of the file
gpecified in the FCB.

Calling

parameters: DE contains the address of the FCB.
Return

parameters: A contains the block number if the

file is found.
A contains -1 (OPFH) if the file is
not found.

HL contains the address of the
directory entry.

ASCII question mark (? = 3FH) in the FCBE matches any
character. The current drive will be designated if 3FH
appears in the firet byte of the FCB and deleted entries
will be found as well as valid entries.

An important peint to note about this call and the one
following (12H) {is that they will get the directory
entry whether it has been erased or noty i.e., these
calls do not check to see if & file has bheen erased.
Files are erased by placing a O0ES5H in the first byte of
the PCB; the remaining bytes are left unchanged.

This call is implemented in the Cromixz CDOS Simulator.
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System call;

Purpose:

Calling
parameters:

Return
parameters:

This may be either

find next directory entry
18 (12H)

This call is the =zame as 11H (17)
described previously except that it
finds the next occurrence of the
filename in the directory.

DE contains the address of the FCR.

A containe the block number if found
{see description of directory block
numbers in OFH - Open Disk File
described previocusly).

A contains =1 (0FFH) if the filename
ig not found.

HL contains the address of the
directory entry.

the next entry of a file occupying

several entries (extents), or another filename if the
gquestion mark match c¢haracter (?) is used in the FCB.
This call i= made after system call 17 and no other disk
system function can be executed between these calls.

This call is implemented in the Cromix CDOS Eimulator.
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System call: delete file
19 (13H)

Purpose: The ambiguous file specified by the
FCBE iz deleted from the diszsk
directory.

Calling

parameters: DE containag the address of the FCB.
Return

parameters: A containa the number of deleted

directory entries.

ASCII guestion marks (3FH) which appear in the FCB will
match any character in the corresponding position of
filenames in the directory. A series of eight questions
marks in the filename portion of the FCB corresponde to
an asterisk (*) which is a CDOS ambiguouas filename
replacement character.

This call is implemented in the Cromix CDODS Simulator.
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System call:

Purpose:

Calling
parameters:

Raeturn
parameters:

read next record
20 (14H)

The next record (128 bytes} is read
into the current disk buffer.

DE contains the addreszs of the FCB.

A will contain one of the following:

0 - read completed

1 = end of file

2 - read attempted on unwritten
cluster (random access f£files
only)

The last byte of the FCB is incremented to read the next

record,

The default disk buffer at 80H will be used unlezs CDOS

call 26H is made.

This call is implemented in the Cromix CDOS Simulator.
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System calls:

Purpose:

Calling
parameters:

Return
parameters:

write next record
21 (15H}

The

next record (128 bytes) is

weitten into the £ile from the
current disk buffer.

DE contains the address of the FCB.

A contains one of the following:

= R =]
1

write completed

entry error (attempted to close
an unopened entry)

out of disk space

(or FFH) out of directory space

The last byte of the FCB is incremented to be ready to
write the next record.

The default disk buffer at 80H will be used unless CDOS

call 2680 15 made.,

Thig call is implemented in the Cromix CDOS Simulater.
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System call;

Purpose:

Calling
parameters;

Return
parameters:

create file
22 [16H)

The file specified in the FCB is
created on the disk.

DE contains the address of the FCB,

A contains the bleck number of the
directory entry (see 0FE - open disk
file) .

A contains =1 (0FFH) if there is no
more directory space or the file
already exists.

Thiz call is implemented in the Cromix CDOS Simulator.
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System call:

Purposes:

Calling
parameters:

Return
pacameters:

rename file
23 (17H)

This call will rename a disk file.

DE contains the address of the FCB,

A contains the number of renamed
directory entries.

The old filename and file type are in the first 16 bytes
and the new filename and file type are in the second 16

bytes of the FCH,

ASCII question mark (?) in the FCB

will match with any character.

Thie call is implemented in the Cromix CDOS Simulator.
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System call; get disk log-in wvector
24 (1BH)
Purpose: This call is used to determine which

disks are logged in.

Calling

parameters;: None

Return

parameters: A contains & byte specifying which

disks are logged in.

Each bit represents one disk drive logged in. If the
bit i a one, then it is logged in: else it is off=-line.
The least =significant bit iz the A drive, next most
gignificant (Bit 1) is drive B, etc.

CoOS call 18H may be used to determine which drives were
used in the program up to the time this call was made.

Thisz call is not implemented in the Cromix CDOS
Simulator.
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System call:

Purpogses

Calling
parameters;:

Returh
parameters:

CDOS uses this call

getk current disk
25 (13E)

The number of the curcent disk drive
ig returned,

Hone,

A contains & number (0 = 73}
corresponding to a drive (A - H).

te display the cerrect CDDE prompt.

CDOS. ¢call 19H may be used to get the wvalue of the
current drive. This value can be stored so that if the
program selects another current drive the program may
return te the old curcent drive.

Thiz eall is impleéemented in the Cromix CDOS Simulator.
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System call:

Purpose:

Calling
parametera:

Return
parameters:

set disk buffer
26 (1RH)

This call sete an existing buffer to
be used for disk I/0.

DE contains the address of the disk
buffar,

Hone

Thie call sets a disk buffer 128 bytes long.

The default disk buffer at location BOH iz used if this

zall is not made.

The user should take care not to

overwrite the system area from OH to 100H and CDOS. The
bottom of CDOS cah be determined with CDOS call 97H.

This ¢all ie implemented in the Cromix CDOS EBimulater.
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System call: get disk cluster allocation map
27 (1BH)
Burpose: Returns information about disk
Btorage.
Calling
pacrameters; Hone
Return
parameters: BC containe the address of a bitmap

which correspondas to the allocated
clusters on the disk.

DE contains the number of clusters
on the current disk,

HL contalins last address in CDOS.

A contains the number records per
cluster.

Thiz call may be used to determine how much free space
there is on a disk. This is done by multiplying the
number of bite not set in the bitmap by the numbeér of
recocds on the current disk. The number of bits in the
bitmap iz the =same &% the number of clustersz on the
current disk.

This call is not implemented in the Cromix CDOS
Simulator.
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Bystem call:

Purpose:

Calling
parameters:

Return
parameterss

eead conmole (without echa)
128 (BOH)

This c¢all is the =same as read
console (with echo) except that it
does not echo the character after it
ie read.

Hone

A containe the byte read.

CDOs does not return control to the user program until a
character has been read.

Note that a CNTRL-Z ("%) character i3 uswpally to be
considered by a user pregram as an end of file mark,

CHTRL-F will toggle

a printer on and off.

Thiz call is implemented in the Cromix CDDE Simulator.
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System call: get user—register pointer
129 (B1H)

Purpoga: This call is provided for expansion
of CDOS te a multiprogramming
system.

Calling

parameters: Hone

Return

parameters:; BC containg the address of the user

register polinters,

This call may be used to access the Standard Device
Driver Table.

Example:
LD C,81H
CALL 5
LD HL,3
ADD HL,BC
LD E, (HL}
INC HL
LD E, {HL)

DE will now be pointing te the Standard Device Driver
Table.

This call is not implemented in the Creomix CDOS
Simulator.
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System call: set user CONTROL-C abort
130 (82H)
Purpose When CHTRL-C ("C} 1is typed, the

syatem normally aborts and returne
control to CDOS. This call allows
the programmer to change the address
to which control is transferred when
CHTRL-C is typed (i.e., a user may
assign a new function to CNTRL-C).

Calling

parametere: DE contains the addreszs.
If DE contains 0, the system abort
is reset.
1f DE contains -1 ({0OFFE), CNTRL-C
will be disabled.

Return

parameters: None

Jumping to location 0 at any time cauges a return to
CDOS as well as restoring CNTRL-C to its original
function unleas DE contained -1. In which case CHTRL-C
will be dizsabled.

If CHNTRL-C is disabled, CMD files cannot be aborted by
preasing the RETURN key.

Thie call 1= implemented in the Cromix CDOS Simulator.
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System call: read logical record
131 (83H)
Purpose: This system call will read a legical

record from the disk without any
attention to the filez it may
contain (i.e., no FCB is apecified).
A record ie defined to be one record
of 128 bytes,

Calling

parameters: B contains the disk number {0 for
current drive, 1 - 8 for A - H).
If bit & of register B is set to 1,
BLDE should contain the record
number .,
If bit 6 of register B is set to 0,
DE sheuld contain the record number.
TE Bit 7 of register B iz set to 1,
the read is interleaved.
If bit 7 of register B i& set to 0,
the read is noninterleaved.

Return

pacameters: A copntainse the read status
corresponding to one of the
following:
0 = O
1 - I/0 error
2 = illegal request
3 - illegal record

Interleaved means the record which iz read is found in
the order CDOS stores it. Koninterleaved means the
record which is read is found in sequential order, the
order it is physically stored on the disk,

An example will help to illustrate the use of these
parameters, CDOS makes usze of 716 sectors on the small
single sided single density floppy disks. The record
numbers which can legally be loaded into the DE reglster
are 0 throagh 715 decimal, or 0 through 2CBH. Suppoge
that DE iz loaded with the wvalue 2 and the B register
with 0 f(current disgk, noninterleaved read). Thus, since
the sectors are numbered beginning with 1, secktor 3
wonld be read into memory in the disk buffer (located at
BOH if it has not been changed). The same read with the
B register loaded with BOH ({current disk, interleaved
read) would read sector 0BH (the third sector when thew
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are read every fifth onej.

This call is not implemented in the Cromix CDOS
Simulator.
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Syatem call:

Purpose:

Calling
parameters:

Return
parameters;

write logical record
132 (84H)

This system call will write a
logical record or sector to the disk
without any attention to the file
there (no FCPB is apecified).

B contains the disk number (0 for
current drive, 1 - & for A - H),

If bit & of register B is set to 1,
HLDE &should contain the record
number.,

If bit 6 of register B is set to 0,
DE should contain the record number,

If bit 7 of register B 13 set to 1,
the read ia interleaved.

If bit 7 of register B is szet to O,
the read is noninterleaved.

A contains the read sastatus
corresponding to one of the
following:

0 - OR

1 - I/0 error

2 =~ fllegal request
3 = illegal record

This <call iz not implemented in the Cromix CDOS

Simulator.
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System call: format name to file control block
134 (86H)
Purpose: Thia system c¢all will build the

filename poction of a File Control
Block from an input string.

Calling

parameters; HL contains the address of the start
of the input line.
DE contains the address where the
FCE is to be built.

Return

parameters: HL. contains the address of the
terminator that ended the build
operation.

The input line is of the format:
difilename.ext

where d: represents an optional disk specifier, one of
A-H, the filename is up to 8 letters with a 3 letter
extension. If a disk specifier is not included, the
current drive will be accessed. The FCB is then built
from this input line, converting lower case to upper
CABE, The input line is tecrminated by an ASCII slash
(/). equals (=), comma (,), or any character with an
ASCIT walue less than 21H (such as a space or carriagqe
return) .

This call formats only the filename portion of the FCE,
Eystem call OFH, open disk file, will complete
consktruction of a valid FCB.

The ambiguous replacement character * will be expanded
to gquestion marks to fill out the appropriate portien of
the input line.

This call is implemented in the Cromix CDOS Simulator.
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System call: update directory entry
135 (87H)
Purpose: The last disk I/0 function called

must have been svstem call 17 or 18,
Search Directory or Find Next Bntry.
The directory entry is then updated
on the disk; this means that the
entey is written back to the disk
without the user having to specify a

block.

Calling

parameters: DE contains the FCB used 1in the
system call 17 or 1B.

Return

parametere: Kone

The user merely specifies a filename when ealling 17 or
18. This is uszeful {1f it iz desired to change a
directory entry and write it back to the disk.

This call is not implemented in the Cromix CDOS
Simulator,
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Syetem call;

Purpose:

Calling
parameters;:

Return
parametecs:

link to new program
136 (48H)

This enables one command program to
2all anather.

DE contalns the address of the FECB
of the new program (which must have
an extension of COM).

If the new pregram is not found, A
containe -1 [0FFH). In this case
the first BOA bytes (from 100H to
17FH) will be destroyed because this
is u=sed in reading the directory.

If the program 12 found execution
begine at 100H, ne return is made to
the original program.

The default command line buffer and default FCBz for the
new program must be set up pricr to this call if that
program expscts to be able to use them.

This 'call 1is not

Bimulator.

implemented in the Cromix CDOS
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System call: multiply integers

137 {85%H)
Purpose: This system call provides a 16 bit

multiply.

Calling

parameters: HL and DE contain the two 1l6-hbit
factors,

Return

parameters: DE contains the result (i.e.;, DE =
DE*HL}) .

Thiz call is implemented in the Cromix CDOS Simulator,
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System call: divide integers

138 (8aH)
Purposes This system call provides a le-bit

divide.

Calling

parameters: BL contains the dividend.
DE contains the divisor.

Return

parameters: HL contains the guotient

{i.e., HL = BHL/DE).
DE contains the remaindec
{i.e., DE = remainder}.

This call is implemented in the Cromix CDOS Simulator.

130



Cromemco CDOS User's Mapual
7. Programmer's Guide

Eystem call;

Purpose:

Calling
parameters:

Return
parameters:

home drive head
139 (BBH)

The disk drive specified 1s sent a
command to home the head. The disk
drive head will return to track 0,

B contains the number corresponding
ta the drive to be homed {0 for
current drive and 1 = 8 for
drives & - H).

None

This call should be used before usSing read logical
record or write logical record for the first time.

This <all is not implemented in the Cromix CDOS

Simulater,

131



Cromemco CDOS User's Manual
7. Programmer's Guide

Syetem call: eject digkette

140 (8CH)
Purpose: This call will eject a diskette an

8" floppy disk drive.

Calling

parameters: E contains the number corresponding
to the drive with the disk to be
ejected (0 for current drive and
1 -8 for drives A - H).

Return

parameters: None

This call will eject a diskette from a Cromemco 87
floppy disk drive with the eject option. Otherwise; the
call will have no effect.

This call is not implemented in the Cremix CDOE
Simulator.,
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System call: get CDOS version and rTelease
numbers
141 (BDH)
Purpose: This call will return the wersgion
and release numbers of CDOS.
Calling
parameters: Hone,
Return
parameters: B contains the CDOS version number

Binary Coded Decimal.

C contains the release number in
BCD,

A containg a number corresponding to
the operating system being used:

0 = CDOS
1 - Multi-User BASIC Operating
System

2 = Cromix Operating System

The user's program can make this call and check the
version number of CDOS to wverify that that operating
system is current enough to include all of the necessary
eystem callas for the program to function correctly.

This eall is implemented in the Cromix CDOS Simulator.
The simulator will return the current version of CDOS,
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System call;

Purpose:

set special CRT function
142 (BEH)

This call is used to perform special
functions on CRT terminals. The
call is designed to be very broad
and include as many of the special
features available in present-day
intelligent terminals as possible,
In particular it allows the
programmer to take full advantage of

the features available in Cromemco
Model 3102, 3101, @and 3100 CRT

terminals.

Calling

parameters:

% NN W N H R OE O FR ¥ % ok B NN W N W

* &

the following chart:

b E
address cursor on SCceen 1-B0 1-24
clear CRT screen 0 0
home cursor without clearing 1 0
cursor left one character position 2 L1}
cursor right one character position 3 O
cursor up one line 4 0
cursor down one line L i
clear to end of line from cursor position B 0
clear to end of screen from cursor position 7 [§]
intensity set to high light & 0
intensity set to low=-light 9 ]
intensity set to normal-light 10 Q
keyboard enable 11 0
kevboard disable 12 ]
dynamic function keya 13 0
static function keys 14 1]
protected field begin 15 0
protected field end 16 o
blinking characters begin 17 0
blinking characters end 18 a
send from curscr position to end of line 19 ]
send from cursor position to end of screen 20 o]
transmit screen cut auxiliary port 21 0
delete character at present cursoer position 22 0
insert character at present curser position 23 0
delete line at present cursor position 24 0
insert line at present cursor position 25 0
formatted screen on 26 0
formatted screen off 27 4]
reverse background field begin 28 0
reverse background field end 249 0
underlining characters hegin a0 o
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underlining characters end 31 0
display message on 3z 0
display message off 243 0
CPU message deposit gD 0
HL pointa to the message which is
terminated by 00H,
insert character off 35 0
graphics mode on 16 o
graphics mode off 37 0
cursoer on (3102 toggle) 38 0
cprsor off (3102 toggle) is 0
memory lock on 40 0
memery lock off 41 i
line lock 4z 0
A contains the line number.
line unlock 43 0
A pontains the line noamber.
read character at cursor 44 0
alarm on 45 i
alarm off a6 0
Return

parameters; Hene except read character at
cursor returns the character read in
the A register,.

Thaose features marked with an asterisk (*) above are all
atandard features of a Cromemco Model 3101 terminal.
The E register iz alwayes loaded with 0 to select any
gpecial CRT function except cursor addressing.

For curscr addressing the [ regilster should contain the
eolumn address (1 through 80 for Cromemco CRTs) and the
E register should contain the row address (1 through 24
for Cromemco CRTs) of the desired cursor position. The
system call will generate no crror if these walues are
excesded. Addressing the cursor at a nonexistent
location may cause it to disappear from the screen. The
location (1,;1) is considered to be the upper left-hand
corner and the location (80,24) the lower right-hand
cocher of the screen,

Dynamic fonction keys enables the preset function key
coding, Statie function keys disables those preset
functions and each function key sends a unigue contrel
character seguence,

This call is implemented in the Cromix CDOS Simulator.
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System call: set calendar date
143 (8FH)
Purpose: This call is used to store the date
(day/mon/yr) in CDOS.
Calling
parameters: B contains the day.
D contaings the month.
E contains the vear minons 1900.
Return
parameters: Hone

The walues entered into the registers will be stored in
locations in CDOS where they may be accessed by user
programs  (through system call 144) and thus added to
listings or other putput.

The operating system makes no check for the correctness
or plausibility of the incoming wvalues; thus, it is up
to the user to supply this error-checking, Also, the
date is not stored on the disk and is thus wolatile
(will be lost 1if the user reboots or turns off the
POWEr}) .

The program STAT uses this call to set the current date.

This ¢all is implemented in the Cromix CDOE Simulator.
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System call: read calendar date
144 (90H)
Purpose: This call is used to retrieve the

date (day/mon/yr) stored in CDOS by
system call 143.

Calling

parameters: Hone

Return

parameters: A contains the day.

B contains the month.

C contains the year minus 19%00.

Ho entry parameters are reguired other than the wvalue in
the C register. HNote that the € register is changed by
this call unlike most other system calls which preserve
C.

This is the function which should be used by a program
to recover the last previously stored date from the
operating system. Hote that if set date has not yet
been used, read date will return the walues 00/00/00.

'Ehe program STAT uses this ecall to read the current
ate.

This call is implemented in the Cromix CDOS Simulator.
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Syctem call; set time of day
145 (91H)
Purposes This call is used to store the time

of day (sec/min/hr} in CDOS for use
by a hardware clock or user program.

Calling

parameters: B containe the seconds.
D contains the minutes.
E containe the hours in 24-hour
time,

Return

parameters: Hane

The wvalues in these registers will be stored in
locationg in CDOS where they may either be accegsed and
updated by user programs of may in turn be stored in
regigters of an electronic clock.

The operating eyatem makes no check for the correctness
or plausibility of the inceming valuss, It is up to the
user to supply this error checking, Note in the IS0
device drivers that a dummy routirne is supplied tc skart
clock. This dummy routine is called by the operating
system during the set time function:; thus, users may
substitute their own routine in the drivers to
initialize a hardware clock.

The program STAT uses this call to set the current time.
If there is a Cromemco 3102 terminal in the user's
system; its clock can be set with STAT/T,.

This call is implemented in the Cromix CDOS Simulator.
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System call: read time of day
145 (D0ZH)
Purposes: This call is used to retrieve the

time of day (sec/min/hr} stored in
ChOS by system call 145.

Calling

parameters: None

Return

parameterss: A contains the seconds,

B contains the minutes.

€ contains the hours in 24-hour
time,

Note that the € register is changed by this call unlike
most other system calls which preserve C.

This iz the Ffunction which should be used by a program
to recover the last previously stored time from the
operating system, Hote that if Bet Time has not vet
been uged, Read Time will return the values 00/00/00.

The I/0 Device Drivers contain a dummy routine to Read
Clock. This dummy routine is called by CDDS during the
Read Time system call. Thus, users may substitute their
own routine in the drivers to read the time from a
hardware clock and store it in the time registers also
supplied in the drivers.

The program STAT uses this call to display the time.

This call i=s implemented in the Cromix CDOS Simulator.
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System call: set program retorn code
147 (93H)
Purpose: Eets return code for the next
progranm,
Calling
parameters: A contains the return cede for the
hext program.
Return
parameters: None

The currently running program can use this call as &
flag for subsequent programs. When the next program is
loaded CDOS will load the program return code in the A
register. The A register should be checked as the first

operation in the new program, ‘as CDOS will not retain
the value of the return eode,

The walue of the return code is assigned by the user
progeam and has no meaning for CDOS.

Thia call is implemented in the Cromix CDOS Simulator.
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Bystem call:
Purpose:
Calling

parameters;

Return
parameters:

set file attribuotes

148 (94H)

Thizs ¢all is used to aest and/or add
file protection flags,

DE contains the FCE address,

B contains a byte the bits of which
corregpond to file attribates,

Hone

If the fellowing bits are set to 1 the attributes will

be enabled:

:

(=R SRR SR ]

Atteibute

Erase protect
Write protect
Read protect
Not currcently
Not curcrently
Mot currently
Hot currently

used
used
used
uged

Add to current attributes

Thie call is ignored in the Cromix CDOS Simulator.
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System call: read disk label
14% (95H}
Purpose: This call is used to read the label

gtored at the beginning of a disk
directory for all CDOS disks.

Calling

pacameters; DE contains the address of the FCRB
entry.

Return

parameters: A is 0 if there was no error. A is

net 0 if an error eccurred,

For hard disks and fleppies the label becomes the first
entry in the directory. It has roughly the same format
as a file FCB, containing both the label name in bytes
2=9% and the cluster numbers allocated to the directery
in bytes 1l6-31. The first byte of the entry will be
B1H, which indicates that this is a label.

Be aware that since the label always occupies the first
entry of a disk, a disk allowing a total of n directory
entries will have only n-1 entries available to files,
It is also important to note that directory entries of a
hard disk représent the space azsigned to that Ffile
throuah secondary directorieas which are transparent to
the user. This means that the number of declared
directory entries (minus one for the label) is the
actual maximum number of files which may be stored on
that hard disk. For floppy disks, however, each
directory entry represents a maximum of 16 Kbytes of
file space., This means that individual files which are
allocated more than 16 Ebytes of disk space will be
assigned another directory entry for each additional 16K
used.

There is a second part te the CDOS disk label which is
written to the last eight bytes of the first sector on
the disk {in double sided drives this is eylinder 0O,
gside 0, sector 1). The format of these bytes is:
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byter 1,2: The ASCII characters LG for large
diskettes; 8SM for small diskettes; HD for
hard disks.

bytes 3,4: The ASCII characters 85 for esingle =ided
diskettes; DS for double =ided diskettes;
11 for 11 megabyte hard disks.

bytes 5.6: The ASCIT characters &D for single
density; DD for double density.
bytes 7,81 Reserved for future expansion.

If any of bytes 3 through & are missing from a diskette
(e.g.; if all B bytes are ES5H as on a new diskette),
CDOS assumes single sided and/or single density.

Finally, some programmers may find it useful to read and
check the disk label from programs to determine whether
or not the user has inserted the proper diskette. This
may be done through the Read Disk Label system call (nos
149) with the DE register pointing to 32 bytes of free
memory where the label name and cther information can he
stered. The byte pointed to by DE should contain a 0 to
read the label of the curcent disk, and 1-B to read the
label of drives A-H, respectively.

The desired label name will be read intoe the B bytes
beginning with the memory location pointed teo by DE+l.
This will be followed by the last disk date, the cluster
numbers assigned to the directory, and other information
used by CDOS. biek labels, unlike filenames, may be
both upper and lower case s8¢ user programs checking for
a particular label should typically translate all
characters in the label name to upper case, A label
name which 18 returned as all ASCII periods ([2EH)
indicakes that that disk has not yet been logged on. &
label name which is returned as all ASCII spaces {20H)
indicates that that disk does not have a label (single
gided,; single density floppy).

This call ia not implemented in the Cromix CDOS
Simulakor.
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System call: turn drive motora off
150 (96H)
Purpose: This call is used to turn off the

disk drive motors.

Calling

parametere: None

Returm

parameters: Hone

Ho parameters are regquired on entry or given onh returh
from this call other than the wvalue in the € register.

This call may be used by any program which will perform
its primary function in memory over & long period of
time during which there will be few disk accesses [(2.9.,
an editor er interpreter).

Note that there is no corollary call to turn the motors
on. This will be performed automatically by the
operating system the next time any disk operation is
attempted. CDOS will also pause for approximately 1
second after turning on the motors and hefore accessing
the disk only if the wmotor off call has been iazued,
This is to allow the motors to come up to speed before
the disk is acceszsed, Thizs call has ho affect on hard
diska.

This call ig ignored in the Cromix CDOS Simulator.
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Evstem call: set bottom of CDOS in RAM
151 (9TH)
Purpose: Thias call iz used ko =2et the bottom

address of CDOS to a lower wvalue
than the wone at which CDOS was
originally leoaded when it was booted

up.

Calling

parameters: E contains the high byte of the
gddress of the new bottom of CDOS.

Return

parameters: Hone

The high byte of the address of the new bottom is placed
into the E register prior to executing the call., The
low byte is assumed 0; thus, the bottom of CDOS can
never be located on any addresa other than a 256 byte
boundary. If the walue is -1 {0FFH) or any other wvalue
areater than the high byte of the original bottom when

booting up, CDOS will restore this original bottom
address.

This function will change the syeeem call Jump at
locations 5, 6, and 7. Programs using the address at
locations 6 and T to determine the size of the present
Oger Area will find this area to ke reduced in gsize, &
second set of jumps (9 bytes] will be loaded at the new
bottom of CDOS which peinte to the old bottom so that
syatem calls will =still execute correctly. HNote that
CDos iz in no way relocated by this function and will
reside in the same memory space as it did previously.
The purpose of the call is te make it possible to attach
4 permanent patch space to CDOS for programs which are
to become a permanent part of the operating system for
as long as it resides in memoryv. fThe only way the pateh
spaceé may be removed iz by a second set bottom call,

This call is not implemented in the Cromixz CDODS
Simulator.
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System call:

Pyurpase:

Calling
parameters:

Return
parameters:

read current record
152 (934}

The current record is read into the
current disk - boffer.

DE containg the FCB address.

A will contain one of the following:
0-1if OF;:

1 if end of file;

2 if tried to read an unwritten

record.

This call is the same as read next record except that it
does not update to the next record. This is useful for
random access applications.

The default disk buffer at 80H will be used unless CDOS

call 26H i=s made,

This eall iz implemented ‘in the Cromix CDOS Simulator.
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System call: write current record
153 {99H)

Purpose: The current record 1s written into
the file £from the current disk
buffer.

Calling
parameters: DE contains the FCB address.
Return
parameters: A will contain:
0 if CE;
1 if ‘enkry error;
2 if out of disk space;
=1 if out of directory space.

This call is the =ame as write next record except that
it does not update to the next record. This is useful
for random access applications,

This call is implemented in the Cromix CDOS Simulator.
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System call:

Purpose:;

Calling
parameters:

Return
pacameters:

check if allocated
154 ({9AH}

Determines if a record 1s written,

DE contains the FCRB address,

A iz 0 if allocated. A is -1 (OFFH)
if not allecated.

This call may be used in conjunction with random files
to determine if a record is unwritten.

This call is implemented in the Cromix CDOS Simulator,
but always returne 0 in the A register,
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System call: liat directory
156 (9CH)
Purpose: This call lists the directory of a
disk.
Calling
parameters: DE containg the FCB address of the
filename.
Return
parametere: Hoene

Call B6H should be used prior to this call to ensure a
valid FCB.

This eall ies implemented in the Cromix CDOS Simulator.
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System calls: set options
157 (9pRH)
Purpose: This c¢all =sets I1/0 and wverify
options.
Calling
parameters: D contains the desired options.

E contains the mask.

Return
parameters: A will contain the old options.

If the following bits are set to 1 the options will be

enabled:
The mask should contain a 1 in every bit position to be
changed.

0 - CNTRL-P flag

1 - read after write

2 = ESCape key use as carriage RETODREN

3 - do not echo carriage RETURN

6 = do not echo

Upon exit from the program options 2, 3, and 6 will be
resgtored to thelr normal state of 0 and option 1 will be
restored. to its normal state of 1. Option O will not
change state upon exit. It iz recommended that the user
not set read after write because wvaluable error checking
will be lost. Data integrity cannot be assured if there
iz not a wverlfying read after the write,

This call is implemented in the Cromix CDOS Simulator,
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Svatem call: delete extents
158 (9EH)
Purpose: Reduces size of file,
Ccalling
parameters: DE contains the FCB address.
Return
parameters: A is 0 1f not found. A is 1 if

found and erased,

This call is not implemented in +the Cromix CDOS
Simulator.
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System ¢all: get master drive

159 (9FH)
Purpose; Determines which drive is the master

drive.

Calling

parameters: None .

Return

parameters: A will contain the master drive
fumber.

B will contain the number of Ethe
last drive used in the batch command
{8).

The master drive is the drive which is searched if a
file cannot be found on the current drive. If the

master drive is the current drive it will be searched
only ance,

The master drive is set with the M option of the STAT
utiliky.

This ¢all 13 not implemented in the Cromiz CDOS
Simulator.,
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11

12

13

14

15

16

Summary of CDOS System Calls

The following is a summary table listing all of the

system calls
with their

the

number which

entry and

is

achieve the desired function.

{OAH)

{0BH)

{OCH)

{ODH)

{OEHR)

[OFH)

(I0H)

PROGRAM ABORT

READ CONSOLE
[(with echo)

WRITE CONSOLE
READ READER
WRITE FUNCH
WRITE LIST
not in use
GET I/0 BYTE
SET I/0 BYTE

FPRINT BUFFERED
LINE

INPUT BUFFERED
LINE

TEST CONSOLE
READY

DESELECT
CURERENT DISE

RESET CDOS AMD
SELECT DRIVE A

SELECT CURBENT
DISE

OFEN DISK FILE

CLOSE DISK FILE

Entry Parameters

none

none

E = character
none
E = gharacter

E = character

none
E = I/0 byte

DE = buffer address
DE = buffer address
none

none

none

E = disgk drive no.
DE = FCB address

DE = FCB address

153

1!eIF

implemented in CDOS wversion 02,17 along
return parameters.
calls are listed in numerical order,
loaded into the C

The system
by ocrder of
register to

Return Parameters

nane

A = character

[parcity bit reaset)

none
A = character
none
none
A = I/0 byte
none

none

none

A= =1 (FFH) if ready

A =10 if not ready

none

none

none

= dJirectory block

directory block

i m

=1 (FFH} if not found

= =] (FPFH} if not found
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Humbex
17 (11H)
18 (12R)

12 (13E)

20 (14H)

21 (15H)

22 {16H)

23 (17H)

24 (18H)

25 (19H)
26 (1aR)
27 (1BH)

128 (80H)

129 (81H)

130 (82H)

Fonction Entry Parameters Retnrn Parameters

AL o S A o et R i o i ey o -

SEARCH DIRECTORY DE = FCB address A = directory block
FOR FILENAME A = =1 (FFH} if not found
FIND MEXT ENTRY DE = PCB address A = directory block
IN DIRECTORY A = -1 (FFH} if not found
DELETE FILE DE = FCB address A = number of entries
deleted
READ NEXT DE = FCBE address A =10 if OK
RECORD B =1 If end of file
A =2 if tried to read
unwritten records
WRITE HNEXT DE = FCB addresas A =0 if OK
RECORD A =1 if entry error
A = 2 if out of disk space
A = =] (FFH) if out of
directory space
CREATE FILE DE = FCB address A = directory block
A = =1 (FFH) if out of
directory space
RENAME FILE DE = FCB address A = number of entries
renamed
GET DISE LOG IN none A = those disks currently
VECTOR logged in
CURRENT DISK Bone A = disk drive number

SET DISK BUFFER DE = buffer address none

DISK CLUSTER norne BC = addresas of bitmap

ALLOCATION MAP DE = pnumber of clusters
HE = last address of CDOS
A = records/cluster

READ CONSOLE nene A = character

{with no echo)

GET USER REGI- none BC = pointer to user

STER POINTER register pointers

SET USER CNTRL-C DE = address of °C none
ABORT handler (0 to
reset; -1 to disahble)
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Humber

131

1332

133

134

135

136

1337

138

139

1490

141

142

143

144

[B3H)

{B4H)

(B5H)

(26H)

{87H)

{88}

(B9H)

{8AH)

{aBg)

[BCH)

{8DH}

{BEH}

{8FH)

[D0H)

Function

READ LOGICAL
RECORD

WRITE LOGICAL
RECORD

not in use
FPORMAT HAME
TO FILE
COMTROL BLOCE

UPDATE

DIRECTORY ENWTRY

LINE TO PROGRAM

MOLTIPLY
INTEGERS

DIVIDE
INTEGERS

HOME DRIVE
EJECT DISKETTE
GET VERSION OF
OFERATING SY¥STEM

68T SPECIAL
CRT FUNCTION

5ET DATE

READ DATE

Entry Parameters

DE = block number

B = drive number

B top hit = 1 if
interleaved

DE = block number

B = drive number

B top bit = 1 1if
interleaved

HL = address of
string
DE = FCB address

DE = FCB address

DE = FCB addrcess

DE =
HL =

factor 1
factor 2

HL = dividend
DE = divisor

B = drive number

E drive number

none

column addrcess/
special function
row address/0

tH
I

day
manth
year=19%00

Hom
R

none

155

Return Parameters

if
if
if
if

0K

I/0 error
illegal reguest
illegal block

ad b = 33 Rl b =

if
if
if
if

OF

1/0 error
illegal reguest
illegal block

il R

HL = addresas of

terminator
DE = PCB address

none

A = =1 (FFPH) 1f ercor;

else execute at 100H
DE = product
HL = quot!Ent
DE = remainder
none
none
A

B
G

operating svstem
version-number
release-npumber

none

none

day
month
vear<-1900

e
nwu
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Humber Function
145 (91H) SET TIME OF DAY
146 (92H) READ TIME OF DAY
147 (93H) SET PROGREAM
RETUEM CODE
148 (894H) SET FILE
ATTRIRBUTES
149 {95H) READ DISK LABEL
150 (96H) TURN MOTQRS OFF
151 {97H) SET BOTTOM OF
CDOS IN RAM
152 (9BH) READ CURRENT
RECORD
153 (9%9H) WRITE CURRENT
RECORD
154 (9AH) CHECE IF
ALLOCATED
155 (9BH}) not in use
156 (9CH} LIST DIRECTORY
157 (9DH} SET OPTIONS
bit 0 =
bit 1 =
Options bit 2 =
bit 3 =
bit & =

Entry Parameters

Return Parameters

B = seconds none
b = minutes
E = hours (24 hr. Lime)
noene A = seconds
B = minhutes
C = hours [24 hr. time)
A = return code A = none
for next program
DE = FCB address nona
B = new attributes
DE = FCB address none
none none
E = high byte of none
address of bottom
of CDOS
DE = FCB address B o= 1 if O
A= 11if end of file
A=2i1if tried Lo read
unwritten records
DE = FCB address A =0 1if O
A= 1-if entry error
A = 2 if out of disk apace
A = =1 (FFH} if out of
directory space
DE = FPCB addcess A =20 if allocated
A= =] 4f not allocated
DE = FCB address none
D = dezired option A = 0ld options
E = mask

CNTRL-FP f£lag
read after write
ESCape key use as carciage return
do not echo carriage return

do not eche
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Humber
158 (9EH)
159 (9FH)

Function

DELETE EXTENTS

GET MASTER
DRIVE

Entry Parameters

DE = FCB address

nonpe

L5T

Return Parameters
A =0 1f not found
A =1 if found and erased

master drive
last drive used in
batch (8)

A
B
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Chapter 8
ERROR MESSAGES
In the event of a system malfunction, CDOS displays a
complete error message to the aid in the diagnosis and

correction of the problem. The following secticon
dezcribez these messages and their interpretation,

FLOPPY DISE ACCESS ERROR MESSAGES

When the operating system cannot succezsfully access a
diskette an error message is displayed.

Format:

mode Error, Drive x, Cylinder oe, Sector &8, Status=ee

wheres
mode stands for ohe of the following words:
Seak Error occurred in seeking
a ktrack on the disk.
Read Error occurred during 4
read from the disk.
Write Error occurred during a
write to the disk.
Home Error occurred in sseking
track 0 on the disk.
Read-after-Write Error o¢curred during the
Cyclic Bedundancy Check.
x ig-a letter from A to H which represents the
diegk drive with the error.
Fuls! is the c¢ylinder number {(in hexadecimal) where
the error occurred.
2= iz the sector number (in hexadecimal) where
the error accurred.
eo iz the B8 bit status byte displaved in

hexadecimal which describes the error and the
conditions at the time the error oceurred,
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The status byte will be a hexadecimal number that will
either bhe one of the hex walues in the above table or
the combination of two or more of those hex values, The
bits which correspend to those hex values will describe
the reasons or the error.

Status Bits Set and
Corresponding Hexadecimal WValues
Bits 7 & 3 4 3 2 1 0
Bex value a0 40 20 10 & 4 2 1

if the =status byte was DA; the bits set would be 3, 1,
and @ because the only combination of corresponding
hexadecimal wvalues that add up to 0A are the ones which
correspond te bits 3, 1, and 0.

The following table describes the malfunctions
corresponding toe the bits set in the status byte.

Status
Bite
Set Seek Read Write
7 not ready not ceady not ceady
& write protect* record type® write protect
5 head engaged* record type* write fault
4 seek error record not found record not found
3 CIC ELLOL CIC error CLC erLror
2 track 0% lost data lost data
1 index®* data reqguest* data request®
0 busy* busy* bugy*
Etatus
Eits
Set Home R=-A-W
7 not ready not ready
6 write protect* record type*
3 head engaged* record type®
4 seek error record not found
3 L& erTor Crc Brror
2 track 0O%* lost data
1 index* data reqguest*
0 busy* busy*

The asterisk (*) in the abowve kable indicates that the
condition is not the cause of the error message, but
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that it was present when the errcor occurred,. For
example, if the status byte was 30H during a Seck error,
this means that bits 4 and 5 are set (=1). This is a
Seek error and the head is engaged. The head is
supposed te be engaged during a seek and therefore this
eonditien is not an error and iz marked with an
asterisk. CRC stands for Cyclic Redundancy Check. TE
is a werification that is done after a Read aor
Read-after-Write operation, A CRC error indicates that
data was not transferred without error.

There are four possible responses to the error message:

E This will cause the system to retry the disk
accesg which caused the error.

Note:

The error message does not appear until after
the disgk accesz instruction has been repeated
ten times.

L This will cause the system to Ignore the error
message and continue. The function which
caused the error message is not completed and
no error code is returned to the calling
pPEOJTam.

C This will cause the system to Continue. The
function which caused the error message 15 not
completed and an ercor code is returned to the
calling program.

CHTRL-C This will abort the program and return control
to the CDOE monitor.

Fxamples:

The following examples use some of the more common
status codes:

Seek Error, Drive A, Track 17, Sector 1A, Btatus=34

During a Seek operation, status code 36 or Bé indicates
that the system expected to find a mini disk drive when
there was actually a maxi drive (or vice versa) at the
location (specified by A above). CROSGEN may be run to
correct thiz problem. Be sure that the disk drives are
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Error Messages

correctly specified as small and large during the system
generation.

Read Error, Drive B, Track 1C, Sector 148, Status=10

During a Read operation, status code 10 or 08 indicate
that the data iz not readable., Thig may be caused by
bringing the disk <lose to a magnetiec soarce or by
scratching or otherwise mishandling the disk,

HARD DISE ERROR KMESSAGCES

If CDOS should encounter an error when acceasing a hard
disk drive, it will display the errcr in the followling
format:

mode Drive d Cylinder cc Surface bh Sector ss Status ffss

where:

mode iz =ither gﬂad error, Write error,
Read=after=-Write error, Home error, or
Seek error.

d is the letter of the drive.

oo is number of the eylinder in hexadecimal.

hh ig head number.

b iz the =zector number in hex.

ffas iz the error hnumber. The first two

digits indicate the fatal error number
and the second two digits indicate the
system ercor number,

Hard Disk Fatal Errors

The following error codes &are displayed when a fatal
disk error occucss
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oo

ol

oz

03

04

a5

o7

Failed to Seek & Read Header during R/W

An error occurred during an attempt to seek & read
header preceding a read/write operation.

Failed to Seek - Timeout

The Zegek: did not complete within a gpecified time.
Check the drive eleckronics.

Fault Occurred during Seek

puring the seek, a fault error occurred within the

drive, as reported by the drive, This may be any
of several errors.

Failed to Seek to Correct Track

The sector header as read off the disk is not what
the drivers expected, thus the current disk
location is incorrcect.

Failed to Read CRC of Header

The CRC for the header as read from the disk is
incorrect; it is different than what was expected.
Most likely the current disk location is incorrect
or the media surface is damaged.

Failed to Rezero = Timeouk

A rezerg command did not complete within a
gpecified time. Check the drive electronics,

Fault Occurred after Rezerocing

A fault error occurred within the drive after a
rezero command was executed. This may be anv of
several errors.

Drive not Ready

The ready signal from the drive is not active,
Make sure-the drive is connected properly.
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08

09

0OA

0B

oc

oD

Failed to Write = Fault Erreor

During the write, a fault error occurred within the
drive, as reported by the drive. This may be any
of several errors.

Failed to Verify after Write

After data is written to the disk, it is read back
and verified. Thig error occurs if the data cannot
he properly verified.

Failed to Read - Fault Error

During the read, a fault error occurted within the
drive, 4as reported by the drive. This may be any
of several errors.

Failed to Read - CRC Error

The CRC just read from the disk is incorrect; it is
different from the expectad CRC, This error
usually means that the data just read is incorrect.
Failed to Read - Cannot Locate Sector

The gector being looked for cannot be found on the
current track. This error c¢an occur i1f the media
surface is damaged or if the controller electronics
are not functioning properly.

Surface is Write Protected

The surface selected for the current write command
i8 write protected and can not be wrikten to.

Hard Disk System Errors

The following error codes are displayed when a systen

disk
oo

error DCCUrs:

No Acknowledge Received from Drive

The drive did not acknowledge a command sent to it,
Make sure the drive is connected properly.
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01 Drive Remains BUSY = Acknowledge Stuck Low
The acknowledge signal from the drive did neot go
high again after the command strobe went inactive.
02 Timeout Ccocurred during Rezeroing
B rezero command did not complete within a
gpecified time. Check the driwve electronics.
03 Fault Condition Reported by Drive
A fault condition occurrced within the drive, as
reported by ‘the drive. This may be any of several
eLLOCLE.
o4 Failed to Read = CRC Error
The CRC just read from the disk is incorrect; it is

different from the expected CRC. Thiz error
usually means that the data just read is incorrect.

05 Header Off the Disk Does Not Compare with BExpected
Header
The sector header as read off the disk is not what
the drivers expected, thus the current disk
location iz incorrect.

06 Failed to Verify after Write Operation
After data is written to the disk, it is read back

and verified. This error occurs if the data cannot
be properly wverified,

S5YSTEM ERROR MESSRGES

Bad directory block dd4dB

An attempt waz made to read the directory block at

éncatian ddd which was overwritten with inappropriate
ata.
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Bad disk block overwritten

A response of C was entered in responSe tg an error
which occurred while attempting to SAVE a file.

Cannot read double density diskettes

An attempt was made to access double density diskettes
via a CDOS that was configured for single density drives
only.

Cannot read dooble sided diskettes

An attempt was made to access double sided diskettes via
a CDOS that was configured for single sided drives only.

CDOS,.CO0M not found

An attempt was made to boot and there was no CDOS.COM
file on either the current drive or the master drive.

Drive x write-protected
Diskette in drive x write-protected

The first message will appear if an attempt was made to
write to a hard disk that was write protected with the
key lock on its rear panel, The second message will
appear if an attempt was made te write to either 'an 8"
diskette without a write-enable sticker or a 5" diskette
with a write-protect sticker.

Drive not found

An attempt was made to access a drive which was not
included in the current CDOS configuration.

Drive not ready

An attempt was made to access a drive which did not have
a diskette in it,
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File already exists

An attempt was made to rename a file using a name that
already existe.

File not found

An attempt was made to access a file which was not on
the current disk or the master disk, e.g., REHR
OLDRAME , TXT=HEWHAME . TXT when OLDNAME,TXT does not exist.
file-ref program too big

An attempt was made to load a program, file-ref, which
was too big to fit inte meméry.

Illegal system call cccH at aaaH

An attempt was made to access a CDOS call cec which does
not exiszt. The call waz made at location aaaH.,

Invalid jump to location XXIxx

where xxxx is the hexadecimal address to which control
was transfecred. An instruction was executed which
caused conktrel to be transferred to a honexistent memocy
location or any memory location containing OFFH (Restart
JBH) .

Logical disk error

An attempt was made to access a sector which was not on
the disk. This is usuwually due to an error in the disk
directory.

Program not found

An attempt was made to run a program with an extension

of COM which was not on the current disk or the master
dizk.
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Appendix A
GLOSSARY OF TERMS AND SYMBOLS

{1
Braces are usad to indicate a cholice of items. One of
the items enclosed in the braces must be used in the

position indicated. An optional choice of items is
indicated by braces enclosed in sguare brackets.

[1

Square brackets are uged to indicate an optional
gquantity., The item enclosed in square brackets may be
used, in the position indicated, at the user's
discretion.

Ambiguous File Reference

This is a file reference which may refer to more than
one file by using a replacement character{s).

ASCIT

American Standard Code for Information Interchange.

Attribute

The type of protection assigned to a disk file.

Bitmap

A bitmap is a record of the allocation of clusters on a
disk. On floppy disks the bitmap is derived from the
directory. ©On hard disks the bitmap is stored on the
disk itself.
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Clugter
A group of bytez on a disk. ¢CDO8 accesses the disk by

clusters. A cluster may be 1024 or 2048 bytes depending
upon the disk format {single or double denzity).

Device driver

A program which controls the operation of a peripheral
device, such the conzole, printer, or disk.

Directory

A list of the user files contained on the disk.

Disk Specifier

K Adisk specifier iz one of the letteis frem A through H
followed by a colon, This letter references a disk
drive and allows the user to refer to a disk located in
the drive. The disk specifier is an optional part of a
file reference.

Extent
An area on the disk ocecupied by a file or a portion of a

file, up to 16K bytes lorg. There is one disk directory
entry for each extent occupied by a file.

File Area (disk)
User files are stored on this part of the disk. The

contents of this part of the disk are listed by kthe
DIRectory command.

File Control Block (FCB)

One of two areas starting at addresses 5Ch and 6Ch used
by CDOS. The PCB contains the information CDOS needs to
manipulate a disk file.

170



Cromemco CDOS User's Manual
B, Glossarcy of Terms and Symbhols

Filename

Thia is a o¢ne to eight character label which is used to
refer to a file, Several files may have the same
filename. These files may be uniguely identified by the
use of a disk specifier andfor a filename extension, A
filename is & necesgary part of a file reference,

Filename Extension

This is a one to three character label which is
frequently used to indicate how a file is to be used. A
filename extension is an optional part of a file
reference.

File or
Data File

A file is a collection of bytes containing related
information. This information is addreszed by means of

a file reference and usually resides on a floppy
diskette.

File Reference

A file reference identifles and locates a file,

Format: [x:]filename(.ext]
wheres
X is an optional disk drive specifier.
filename iz a filename up to 8 characters long.
ext iz an optional filename extension up to 3

characters long.

h file reference is a single file reference unless it is
gspecifically stated that it may incorporate replacement
characters to form an ambiguous file reference.
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Intringsic

A command in CDOS that is executed from the conscle,
such as DIR or ATTR,

Label

The First epntry in each disk directory uwsed by CDOS: ko

identify the disk and to keep information about the
dicecbkory.

Replacement Character

A replacement character is an asterisk (*] or a guestion
mark (7l These characters may be used where
specifically indicated in order to create an amblguous
file reference.

Single File Reference

This is a label specifying a unique Ffile. This file
reference may not include replacement characters.

System Area (disk)

The boot loader of CDDE is stored on this part of the
disk. This Bection is normally acssesced only by CDOS.
1t does not appear in the user area DIRectory.

System Call

A CDOS subroutine that may be accessed by a user program
by placing the syvatem call number in the C register,
getting up all other registers as required by the call,
and executing a CALL 5 instruction,
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Text file

A file that consists only of printable ASCII encoded
characters and ASCII print control characters.

Uaer Area (RAM)

The UOser Area is RAM which is awvailable to user
programs. This is the part of memory from 100H up to
the bottom of CDOS. Tha aize of thisz arsa nmay be
determined by executing STAT.

Dtility

A program that performs a useful function; specifically
one of the program supplied with CD0OS, such as STAT or
KFER,
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Appendix B
EWITCH SETTIRGS

16FDC

A brief description of the function of each of the 16FDC
switches and their recommended settings follows. For
further information on the 16FDC switch settings please
refer to the Cromemco 16FDC Disk Controller Manual (part
number 023-2004). Bwitch settings for the 4FDC are
identical with those of 16FDC ligted here.

Switch 1 i3 the RDOS (PROM Resident Disk Operating
System) DISABLE switch. When ON, the PROM
containing RIMS cannot be acgessed. When OFF,
the PROM resides from CO00H to C3IFFH in memory

during startup. This switch should be OFF for
initial system operation.

Switch 2 is the RDOE DISABLE AFTER BOOT switch. When
oM, RDOS will automatically be disabled from
address space following CDOS boot. When OFF,
RDOS remains in memory at CO00H following CDOS
boot. This switch should be ON for initial
system operation.

Bwitch 3 is the BDOT EWNABLE switch. When ON, CDOS boot
strap is executed from power-on or a computer
reset. When OFF, BDOE comes up when power is
applied to the system or when the computer is
reset. Thizs switch should be ON for initial
system operation.

Switch 4 is the INITIALIZATION IRHIBIT switch. When
O, dizskettes cannot be ihitialized under
software control. When OFF, d4disks may be
initialized, This switch may be ON or OFF for
initial system operation,

Hote:

When configuring a syestem with 64 kilobvtes of memory,
it is important that awitch 2 be ON. This will disable

RD0OS after CDOS is beooted wup so that EDOS and system
memory do not overlap at locations CO000H to C3IFFH.

With switch 2 ON the only way RDOS can be reentered
after hooting CDOS is by resetting the machine. If
switch 3 is also ONW., the user will never be able to
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access RDOE because CDOS will automatically be booted up
any time RDOS is called,

PO

The power-on jump should initially be set to COQ0H, the
location of RDOS. To do this, the DIP switch should be
zat -ags follows:

#15 = 1. {off)
#14 = 1 (off)
#13 = 0 (on)
#12 = 0 (on)

The clock switch should be set to 4MHEz.

176



Cromemcs CDOS User's Manual
C. Unassembled Source Liztinge

TITLE  I/0 Bewlee Drivers For CBO8
SUBTTL Equated Walwes

REW

REN fopyright (o} 1978, Y1980 Cromemco, Inc.
REM A1l Righta Reserved

REM

REH

LIST BOCOMD, HOGEN

TRUE EQD =1

FALSE EQO a

r At least one of the following thres names MUST be TRUE to préeveént ercords
c3l02 EQU TRUE 1 Cromemco Model-3102 Tetminal

<3101 EQO FALEE 7 Cromemco Model=3101 Teeminal

BDM3A  EQU FALSE i TRUE to include ADM-3A CRT drivec

r The state 2f the E-:J.lmfing nane should mateh that of 3102 or £3L01:
FUH.EEYS BO TRUE } TRUE to assemble Functlon key deceding routines

t+ The following twe pames may be elther TRUE or FALSE:

5.RERDER BOU FALSE ; TRUE Eor eerial reader corngctad te TURRTS
] FALESE for reader driver game as {IH

£.FURCR  BOY FALSE } TRUE for serial punch connected ko TUART/
[] FALSE Eor punch driver same as COOT

r At least one of kthe following three names MUST be TRUE to prevent ecrocs:
ro (C3703 and €377 both TEOE counta as only 1 of the printers of HO,LET)
CITRA EQO TRUE 1 Cromemco Model-3703 Prinkter

1 toukpote form feeds directly)
C3779 EQH FALSE } Cromemco Model=3779 Printer

I foutputs form feeds as multiple line feads)
B.FRINTER EQU  FALSE ;7 TRUE to include serlal printer drlver

¢ Humbars of devices to ha accessed by CDOS:

WO, CON - BQU 1 1 Humber of congoles ko be sccesged (B maximom)
R, BDRE  BQU 1 } Humber of readers to be accegged (4 maximum)
HO.FUR  EQU o 7 Humber of puncheés to be accesged (2 maximum)
RO, LET EQU 1 1 Humber of printers to he accessed (4 maximam]

p IO byte defined valueg:

IOBYTE u 3 i TS0 pyte — naed by multiple—device roukines
10,80 BOU 1] 3 170 byte bit 0 {Console bit @)

I0.B1 EGD 1 7 170 byte bit 1 [Console bit 1)

I0.BE EQU 2 7 170 byte bit 2 (Console DiE 2)

10.B3 EQD 3 1 10 byte bit 3 [Reader kit 0}

I0.B4 EQU 4 1 10 byte bit 4 [Beadec blt 1)

o, BS EQQ 5 i L0 byte bit 5 [Punch bik)

I0.B6 EQU & 1 I/0 byte bit ¢ (Printer bit 0]

10,87 EQL 1 i LSO byte bBlt 7 [Printer biE 1)

: Hipcellaneous defined values:
HULLE EQU o 7 Rumber of nulls kranemitted after line Eeede
PHEGE.STIZ EQO &6 1 Humber of linea of text per page for printer
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SUBTTL ASCII Character Definitions

3  KECII charackecs

CTRLE
BACK
LF

VT
FORNEP
R
CTRLH
CTRLO
CTRLE
CTRL
CTRLS
CTRLY
CTRLE
CTRLE
EA
CTRL . RE
CTRL. OF
BEC

2

a

aAR
OBH
filnl:]
Liisl]
OER
DFH
108
1LH
13
16H
1TH
1AL
180
1oH
1ER
10K

Be RENE R M ONE S R ek T R AT e E T

178

BRECIT
ASCIT
ABCIT
AECIT
AECIE
ASCIT
AECLI
ASCIT
ABCTT
ABCIT
AECIT
ASCTT
ABCTT
RICTT
ASCET
ASCIT
ASCTT
ARSCIT

control-B character
back epace

Line fesd

vortical tab

forn feed

carrlage return
ganteol=H character
conteol—0 character
contrel-F characker
contcol=0 character
cofitral=5 character
control-¥ character
conteol-W character
conteol-% character
anoape character
conteol-] character
contral-" character
apace chardcter
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SUBTTL Device Port Asslgnments, Status Bits, and Baud Hates

i I/0 device port assignmenta

CETATP
CDATA
CHRDA
CTBE

R3TATE
ABADD
RDATH
RRDA

ESTATE
PEADD
FDATR
BPTBE

LSTATP
LIATE
LREP
LETROB

SETATE
SBADD
SDATR
STBE

EQT
EQT
EQD
EQU

EQU
EQU
EQD
EQD

EQD
EQU
EQU
BQU

EQD
BEQD
BOD
EGD

BEQU
EQU
QU
EQU

: IO device

i
!
!
i
i
i
i
i

01R
a2H
ad4e
28H
300
AR

iR
{Refer ko TURRT

[T A BT B

o
CETATESL
40H

BONH

208
RATATE
ESTATE+1
40K

208
ESTATP
FETATF+1
BOH

548
LSTATF
201

7

50K
S3TATP
SATATE+]1
BOR

paud rata

11@ haud
150 baud
300 baud
1200 baud
2400 baud
4B00 baud
2600 baud

manual

:
1
1
¥

R W R4 mpu M e R s e

e R

and status bics

Ceneole status pert (inpuk)

Console data port [inpuktfoubput}
Coneole Receiver=Daba-Available mask
Conaele Tranamitter-Buffer-Enpty mask

Gerial reader status port [(inpuk)
Serial reader haud rate port [(ootput]
Serial readepr data port (inpot)
Berial reader RDA blt mask

Serial punch status port {lnpubt)
Serial punch baud cate port {output]
gerial punch data port [owutputl
Serial punch TBE bit mask

Lict device sbatus port (Enput)
Liet device data port {oubput)

Ligt device Rendg-TnnPrint bit mask
List davice strobe bit

Serial printer abatus pock (input}
Serial printer baud rate port (ouktput)
gerial printer data port {output)
Gerial printer TBE bik mask

apalgnment table for TUART

T T T, T M e
oy

akop hita

stop bik

akop bik

otop bit

abop bik

gtop bik

atop hik

or other rate or stop hit confilgurations)

i The foallowing baud rakes were chosen Erom the bablé abover

IDE. BD.ET EQU
FOH. BB, BT EQD
SER,BD.RT EQD

g1R
01d
B4H

f Baud rate of serial reader
: Baud rate of serial punch
¢ Band rate of aerial prinker
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50BTTL Device Driver Rddress Table

t The following is a table of addrestes neéded by CDOS

t to Eind the starting locatlons of each of the 1/0 device

P roakines. The addrepsa valusg are Eilled in by CDOSGEM;
 thersfore, thie table MUAT HOT ha removed Erom the drivecs.

CONEOLE s DR CIHIT } Console inikialize
oW CETRAT { Coneale input-stakus
IF FUH.EEYE 7 Conditional #1
fel] CEPECIH 1 Coneole lnput a byte or functlon key
ENDIF t End conditional 41
IF HOT FUM EEYS 1 Condition B2
o] CIR 7 Coneole input a hyte
EHDIF 7 End conditional 8
oo CRDY 7 Congole uu't.]:-ut-:ea.d{
g conT f Tonsole osutput a hyte
oW CRET i Console set Epecial command
RERDER: DW RINIT i Reader inltlalize
oW RETAT ! REeader input-skatus
oW RIKR 1 Reader inpuk a byte
PORCH: BW FINIT : Panch initlalize
oW FROY 7 Funch output-ceady
s FaoT 7 Punch outpuk a byke
PRIRTER: DN LINIT 7 List {nitialize
oW LEOY : List output—ready
oW LOUT 3 List output & byke
CLOCE: DW ETRTCLE i Btart clock
L] READCLE 7 Bead clock
YEAR: frl:] 1 i Yaar [-1%00) blhacy storage
e el o i Month binary storage
DAETE oo 1] 7 Date binary storage
HOUER DB o ; Hours binacy aborage
RIN: DR L i Minutes Binary storage
HEC: DA o # Beconds binary storage
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SURETL Function Key Address Table and Dummy Return Rouklne

¢ The following is a table of addresses neaded by CDOB ko

1 1locate the pre-programmed waloe of each of the funckilon

i keva. The firat 20 address values are filled in by CDOSGEN
7 amd MUST NOT be removed Lrom the drivers.

FUHCADDR

e ] t Function key F1 {3102 and 3101}
oW ] ; Funcklon key F2 !
oW 1] 1+ Function key F3 f_.—‘
W a ¢ Function key P4
oW 1] 1 Ponction ey PS /
D - o 1 Function key F&
W 1] 1 Functlion key F7 Fi
oW ] 1 Fupction key F3 '
jelt 1] 7 Function key F3 &
oW 1] t+ Functlon key FL1O !
oW il 7 Function key F11 i
oW ] 1 Punctlon key P12 i
(13 o 5 Functlon Key F13 i
oW ] i Functlon key F14
oW 1] ! Function key F15
oW i} 7 Function key P16
e o 7y Punction key P17 (3102 enily)
(e o t Function key P18 -~ / .
oW ] 1 Function key F18 F
bl o ) Funckion key P20 /

IF FON.REYS and C3102 1 Conditional #3
oW DELLINE ; CE [Clear Entry) functlon key
oW FAUEE # PADSE functlon key
hel 3 PRINT ; FRINT function key
oW HELP 1 HELP function kay

ENDIF ¢ End sonditional #3

! Dummy eeputine te wuae when returning ko caller with no changes

DOMAY = RET 1 Aeturn to caller with no changes
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SUBTTEL Conscle Rookines
IF.- €3l02 7 Condltional &4

¢ Copngole Initiallzation Routine for 3102 Terminal

CINIT: LD g, "a" 1 Turn—on—function-keys apeclal command to 3102
JP SEWD.ESC 5 Print epcape-{dot sequence Lo console & cebturn
ERDIE : Emnd oonditional B4
IF HOT C31902 1 Conditional #5

r [bumry} Coneole Initialization Routine

CINIT haalll DUHMY 1 (Conmole baud rate alceady met before CDOS booted)
ERDIF 1 Bnd conditional B5

1 Get Conmole Input Statos

r UVpon Exits A = =1 (FFH} and ZE=flag 18 redet If char, 1s ready

' A =0 and 2-flag L& set 1If character 18 not ready

] C-flag 18 set If functlon key Eransmlasion i in progress

CBTAT: 1IN R CETATF 7 Set conacle-in mtatus
AND CROA ¢ Check console RDA flag
IF. NOT FON.EEYS 7 Conditional #6
RET I } Character not ceady
LD Ay=1 1 Characker ready
RET
ENDIF 1 Bnd conditlonal #6
IF FUM.EEYH i Comditional #7
O 2, CETASD ! Bkip to check further if char. not ready
L A,=-1 7 Character ready
RET
CAETASD: LD Ry (FPFLAZ] i Check whether or not in midat of
AHD A i function key transmisgion to CDOS
RET 2 7 Beturn if not with 2 and C-flagn ocleaced
SUR A 1} Clear A-reg. & mek E-flag for char. not ceady
:I;: t Eekurn C-Clag get to indicate ko CDOSE Ehat
]

function Key transmission is In progcess
ENDIF 1 End conditional #7

r. Conasle Input Routine

7 Upon Exits A containe the character read

] i-flag is reset to prevent indicating end of file

¥ [Change routine to return I-flag set DMLY LE you wlsh
T to have a particular character indicate end of file.}

CIN: CALL CSTAT i Gek console-in atatus
JR I,CIN 7 Iefo means conscle buay
IN A, CDATA 1 Read khe character
AND TEH 7 Btrip off parity bit
IF ROT C3703 r Conditional #2
RET 7 Bekturn with ¥I-flag reset
EHDIF 1 End conditlonal #8
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IF  C3ATD3
TP

RET
POER
LI
CALL
2op
AND
RET
ENDIP

AF

A, CTRLO
L1007
AP

7 Conditlional #9

T

i
)
¥
¥
T
¥

Check for control=P
mReturn 1f any other character
Save control-P for & moment,

get melect character, and

ouktput it to select the printer
Regtore the original conkrol-F for ceturn
Heset Z-flag ko avold indicating EOP

r End conditional &%
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IF FUH.EEYS
EJECT

1 Cenditional 10

7 Special Console Input Roubline Including Functlon Ee; Decoding
r

1 Opon Exika
!

CEFPECIR $CALL
JR

L
ANT
TR
CHTRIT: CALL
JR
EET

CEINZDn LD
CEIR4D: LD

CEIRSD:

H
i Upon Exiti
1
1
1

GETFURC 1 CALL
cp

RET
Lp
=]
CALL
JE
LD
LD
CALL
LD
JE
cr
JR
LD
CALL
JB

GTFCIR: LD
BARD
RET

Gek either a

b containe the character read; elther

om the

eonsole or 48 a character ip a Eunction key atring

CBTAT

Mz, CEINID
Ay [FPFLAG)
Y

NE,CETHED
GETFORC
1, CETRAD

AL, (FPPTH)
Aq-1
(FPFLAG) . A
B, (L)

hE

AL,
(FEPTR] AL
Ar (AL}

=1
WE,CSTHSD
(FEPLAG) , A
AF

i
L
1
H
1
1
i
¥

¥
1
H
’
1
i
1
P
1
1
1
!

Get conanle—in sEatus
Skilp to read chacacter If ready now
Check whether or not in midat of
function key transmisslon to CDOS
Bkip 4f mo to finish the transmiseion
Get elther a single bykte or a function key
Bklp to process lf a funcklon key
Retucn 1€ it"s a single byte

Point to next byte to be passed to COOE

Hon-zero maana function-in-progress

Btore the Elag

Get the charackec belng teanemitted

Bave character for a moment

Increment to point ko next character

Store palnter back

Get aubsequent character and check
whether it's the end-of-transmiosion

Beturn with character if not

If end-of-tranemigsion, zero progresa flag

Restore kthe character and return

function key or a singleo byte from the console
for a functlon Reys
i—flag 13 sek and AL pointa to atart of delfinitden

for a mingle byta:

i~Flag s reset

<IN

CTRLE

Hz
(FEBUFF) ;A
{FEBUFF+1} (R
GETFEYTE

REZ ,GTFC20

A CR
|FREOFF+3] ¢ A
RSEFAYTE
{FEROFF4+2) A
2, GTFCA
CTRLA

2, GTFC40

A CTRLE

COUT

GTRC40

A CTRLE
B

¥
L
1
1
1
1
¥
¥
i
E
1
L
L
i
1
1
i

and & containe the character cead

Get a byte from bEhe donsole

Check for control-B

Beotorn 1F any other character

Save the dontrol-B in sequence buffer
im fieet and second poeitions

Gak next byte of functlon Key seguence

Bklp to get other chars. &f 3101 function key

Set up laak byte of d4-byke scquence to make
1102 func. ®ey look 1ike 3101 Eunc. key

Gek second byte of 3102 fone. key sequence
and save 1t in sequence BUEEer

Brelp ko fekirn 1f tineont

Check fer control-B ag second character

Skip ko do a8 bleck=-gend {den't echo CTRL-B)

Prepare to echo conkrol-2 since function key

Echo conkrel-B as regquired by 3102 protocol

Skip ko decede the function key

Return & #ingle control-B sipnce timeout
Begpt E-flag to indicate single byte
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CF
RET
CALL

GTPC301

LD

CRLL

LD
GIFC40r CALL

L0

LD
IF: 3102

CP
RET
EHDIF

GTPCED

GTPCTO:

=L
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CTELE
HE
CIR

[FREAUFF+2) ;A
CIR

[FERBUFF+3) ;A
WATTIOME

B (FERYPF+2)
B A

HL;BLESEHD
CTRLE
=z

HL ,FERUFF
A, (CPPLAG)
A

z

HI , FUNCYAL
DE, FUBCADDR
h, (UL}

A
:;GBTFUIC
T, GTFRCTD
AL

DE

BE

GTPCED

B, UL
A, (HL}
ui.

A, (AL}
gl

B
:;GRTFUHC

T I

1
rC
1

-~

TH e e mm ey vm v vmom wm yr v [0 am am

R e e

Cheok 1f second byte is control-8 for Al01
Return only that character If not
Geat byte which determines actual func. key
gave third byte of sequence in buffer
Get last byte of eeguance
and gave it im buffer
Walk 30 moeg. to allow for CRT recovery
after function key transmisslon
det byte determining funckblon key
and put in B-reg. for use Iater
onditional FLOA
Point ko block-send sequence to pass on
Check 1f block-send requeet Inastead of
other function key and ceturn 1f so
nd conditional #L0A
Point Eo function key sequence buffer
Check whether or not to use CDOS
pre-progranmed function keysa
Return with address of actual 4 bytes i1f 0@
Point to table of fonction key valuem
Point to addresece of fune, key definitions
Get & characker from walue tEble
Check for end of table
gkip ik func. ey not in kabla to try again
Check ‘char, in table to func. byte in B-rea.
Skip 1f found to get address of definition
Polnt ko next chacacter in walue table
Polnt to next addeeae in definiclon table

Fl
gkip te check next byte in value table

Swap pointer to address table from DE ints HL
et the address and pet it into AL

£
If HL=0 (functien key le Undefined},

Adgop to get another character from conscle
Set I-flag to indicate fupction

key transmission and return

7 Wariables needed for functlion key routines

FPPLAG: DB
FEPTR: DWW

FEBUFF: DB

a
)

GB,0,0,0,-1

I
[
F
I

Function-tranamission-in-progresa flag
Polnter to current byte of pre-progranmed

function key tranamiasien ko CDOS
Buffer for function Xey segquence
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EJECT

7 Table of Eunction key values transmitted

1 Hoter When sgsenbled; the nomber of entrles in this table
1 HUST ROT exceed the number of entries Im Ehe FURCADDR takble.

FUHCVAL ;DB T0H
TE T1R
3 T&H
ne TiR
bE T4R
e T5H
bE TEH
1] 170
og TER
g 798
] TRH
o8 THH
DE ToH
ca TOR
™ TER
oa TFH
o8 &FH
o] EER
] [+
o] GCH

IF. WOT C3l02
o2 o

ERGIF

IF <3102
oB SEH
oa SFR
o] ERH
o8 EBH
OE a

H
I

Fonction key P1 {3102 and 3101}
Functlion key F2 Fd
Function key F3 !
Function key Fd ."f
Function key F5
Functlion key PG !
Functlion key E7 £
Function key P8 s
Fonctlon key F3 i
Function key F10 i
Fanction key P11 £
Fonction key Fl2 f,-’
Fungtion key P13
Functlion key F14
Funckion key F15 /F
Function key F16 /
Functlon key F17 {31
Function key F1B ,f;l
!

e

2 enly}

B Rl e e W T e R RS e R S R e R

Function key P19

¥ Function key F20

Conditional #108

t End of table

End condicional 108
Conditional #10C

1 CE [Clear Entry] function key ({3102 only)
1 PRUSE funcklon key {3102 only)
# PRINT function key {310% only}
t HELF functlon key (3102 only)
7 End of kable

t Characker gegquences transmitted for speclal-purpoee Tunctlon keys

DELLINE DR
PAOEE: DB
PRINT: DB
HELF: ©O#
BLESEND:CB
EHDIF
ERDIF

CTRLV,=1
LTRLE, -1
CTRLE, -1
CTRL. 0P, =1
CTRELE, (TRLE,~1

I
7

1 Delebe line (control-¥)

i Pause console cutput (control-=5)
¢t Print conpole output {control-F)
1 Help key [conkrol-—"})

i Block-send asguence

End condiktional ¥10C

End conditional #10
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IF €3102 ¢c FUN.EEYS 7 Conditional R#11
FJBCT

v hek tefminal for & Ffundtion key byke by sending & conkrol=B (3102 only)
i Tpon Bxit: I=flag ta respet LF Fumchion K&y wag ﬂl’ﬁE_Eﬁd

1 Z-flag is set if timeout occurred belfore subaequenk char.
AERFBYTEx

LD A, CTRLE § Qutput a conteol-B ko conscle

CALL conT : ko request a functlon key byte

7 Fall thrcough to get funcklonm key byter

1 Get a function key byte
; Upon Exits Z-flag 1a reset if funciion key wag pressed

I Z—flag imo smet If Eimeout ocourred before subsegquent char.
GETFRETE:
LD AL FURCTIME 1 Gek dounbter for Elme betweesn charackers
GTFBEI0: CALL CETAT § Get console-in skatus
WECIN # Non-zero neane chat. 18 readyr get it and
i return wikth Z-flag ceset (CIN retuens
Fl Elag this way) to indicate function key
DEC L 3 If mtill no chacacker, count SoWm
JR NE:GTIFB20 ]
DEC A P L
ar HZ , GTFR20 [
HET 3 Botorn with Z-flag set to indicate
Fl no characker within timecut

1 Delay rookine ko walt for approxs 10 maecc.
7 Reglaterss HL reglsters arc not preserved

WALTIOME:
LD HL, 8000 7 Load counter for time of 20 mges.
WAITZO; DEC L p Total time approw. = [onos in H) =1 meec.
JR HE;WALTZ0 ¥
OEC H I
JdR HE  WALT20 ¥
HET

1 Equate nesded for GETFBYTE

FURCTIME BQU 1400 7 Mawimttm bime Aallowable between chacadkers
1 of Funotion key sequence {(total bime 1a3
3 approx. 21 useo. times value shown)
ERDIF + End conditlionsl #11
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EJECT

3 Get Console Ouptput Status
t Upon Exit: A = =1 (FFR} and Z-flmg la reset If ready for char.

1 A =0 and F-flag is set Ef not ready for chartacter
CRDY ¢ IN A, CATATP 1 det conmaple-odt Etatuos
AND CTRE 1 Check console THE flag
RET z ! Console not ready for character
LD Asml i Congole ready for character
RET

1 Congole Jutput Boutine
i Upon Entry: A contalns the character to be ocutpok

COuT: PUSH AF
COUTI0: CALL CROY

Eave character for a momenk
Get senaale-odk Etatins

!
!
R £, COUTI0 1 Zero means coneole busy
FOF AF | Restore character
ouT CDATR, A § Dutput the character
IF HULLE=] 1 Conditionmal #1232
RET
ENDIF 7 End conditional #12
IF HULLS>@ 3 Conditional B3
CF LF ! Check for end of line
HET Mz ' Return if not 1ine Ffesd character
LD &, HULEE+L 7 If LF; get number of nulla
COOTS0: bEC A 1 Check for 0 nulle at top of loop
RET & ¢ Return if all nulls output
PUAH AF § Bave nulls counter
S1H & 7 Brint a mingle null
CALL oonT ] character {recucEive)
POR hF 1 Restore nulls counker
JB co0Ts0 1 Lowop bo peint next nall
EHDIF i End conditional #13
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BIECT
i Set Special Conscle Command Including Cursor Addresalng
1 Upon Entey: for careor addressing:
1 E contalns cursaer row in the range 1-24
3 0 contains cursor coliumn in the range 1-80
f for epecial console commend:
I E =10
1 0 containa the spacial command numbec
T HL containe pointer to string for some Ccompands
1 A contalne additional information foar #ome commande
CRET: LD Tah 3 Save the additional information
ik} AsE py Cheok whether it's. a special
BND A 7 or cureor=addesas command
JR T CE00MMD i Bkip ko do Bgeclal comnand
e {3102 or £3101 ¢ Conditional #1
Lh B, 'F* ! 8econd speclal character is "F®
EHDIF 1 Bnd conditional #14
IF ADM3A 7 Cenditional #15
LD By'=" i Becond special chacagter ia *=7
ERDIF 1 End conditional #15
CALL SENDESC 1 Bend escape—asguence For gursor addrepsing
Lo A, LFH Tgad A=teg. with offset bo generate row

]
AT E 1 Bdd incoming eow number bo the offast
CALL couT 7 Dukpuk sg-created characker
LD A, 1FH 7 Load A-reg, with offmet to generate columb
A 1] 7 Add incoming column ounber ko the offset

'

JdP coaT Oukpuk so=created character & rekturn

1 TFrint escape sSequence on consaole
t Upen Entry: B containe command character

ESEMDESC LD A, ESC 7 Send an eacape character to
CALL cauT 3 cansale to start meguende
Lo A B 7 Betrieve the command character
JF canT 1 Print the command char. E Eeturm
IF C3ir02 : Conditdenal BLE

1 Frint escape-dot pequence on conagle
i Upon Entry: B contains command character

EENMD.EEC
Lo A, ERL gend an eacape chatacker to
CALL COUT coneale bto pkark seguence
Lo Bt Aemd a dot character to conscle

CALL couT as gecond apecifier of aequence

LD A:B Rekrieve the command character
Je CouT Print the commapd char, & Eeburn
ENDIF 7 End condithonal 16
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rJBcY

]
1 Upon Entrys
T
T

CECOMMD :I.D
cP

RET
FUER
LD
ADD
LD
JR
IR
CECHDA0 LD
POF
AHD

RET
IF ROM3IA
dp
EHLIF
IF ©3laz

CECHDSD s LD
INC
LD
1RC
LD
FOP
PUBH
RET

CEFLAGT DB

EHBIP

Set spedial console command {part of CEET)

C contalne the epecial command number
HL contains polnter to string for some commands
€ containe additional informatien Eor some conmands

B, D
EC MAX

conT

or G310l
Byh

P, SEMDERC
TFH

B:A

B

24

HL

AL, ROOTTBL
L

LA

HC,, CECMDSD
0

E,; {HL}
HI
B, (L)
HL
A, (ML)
HT

OE

1 Cu
3
i

CEG)
1 =
0=

H

TH W A R M M RS AR N W

Gek number of special command
Check for illegal special
comoand and return 1f so
Save addregs polinter
Point to table of special command values
Ad? effaet in A ko kable address in HL

i

!
Gat the command from the table
Restore addrese pointer
Faro means command not implemented
Return 1f command not Implemented

Conditional F17

Qutput the special character

End conditicnal #17
Conditional @18

3

Bave the speclal character

Band escape-ssguence Lo console b ceturn
Steip off bop biE

Hﬂlllply by 3

!

Save address polnter
Palnt t¢ routine table
Add displacement to HL

GE:F routine addreas inte DE-reg.
rd

Get mask inte A=reqg.

Gak address polnker

Puk toukine address on stack
Exqcute routine

gor pad enable/disable special command Elag

CDOR pre-progeamned functlon keyes
tegminal'as ackual Function key Beguencal
End cenditlional #18
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IF C3102 or C31D1 1 Conditional 419
EJECT

! ‘Special command table for Cromemoo 310F and 2101 tarminals

EC,TBLy DB L & 3 0 = Clear ecceen

fa1: ] LA - 1 1 - Home cursor
R ot 1 % - Back space
bl =t i ¥ - Forward space
sl ] TR 7 4 - Aove QUEGOT up
1] Rt 1 5 - HMove coceor down
hel:} gt t 6 = Clear to BOL
B T3 1 1 - Clear to EQB

IF ©Cilo2 r Con ditinna.l 1194
R 24H it B = High lig
TR BEH 1 % - Low lig
(h]E] BEH 3 10 - Medium light

ENDIF 1 End conditional #1%A

IF C€3101 5 Conditional 4198
jili] 0 i & - High llght
el o i 9 - Low light
DA i i 18 = Hedium light

EMDIF 1 End condicional E19B
TR Tt i 11 - Enabkle keyboard
jik] - b ¥ 12 - Disable keyboard
bB g0H 1 1% = Enable corgoc pad
R Bl1H 1 14 - Disable curacr pad
]| L i 7 1% = Begin protected Tield
nE o B # 16 - Endl protecked fleld
A 8iH i 17 = Begin blinking
el BIH r 1B = blinking
DB T t 1% - Line—gend
ng LY 1 2 - Page—mand
[i1:] gt T 2]. = Aax-gend
ne L 2. Fi Delete character

IF C3loz2 ] Cnndjtj.nnn‘l ¥l
e bl 1 1 23 - Inserck characker
DR il ol 7 24 = Deleke line
ba "L i 2% = Ine=et line

ENDIF : End conditional EL3C

IF £3101 § Conditional #19%0
A 0 3 23 = Ingect character on
bil} 13 7 24 = Delete line
DB o i 2% - Inmart line

ENDIF t# End tdndicicnal EAOD
na w! i 26 = Format on
na "x! 1.47 = Format off

IF <3102 : Condibtlonal F1SE
oe BTH t XE - Reverse on
oe BAH i 2% - Reverese off
pe @Ol $ 30 - Underline on
(n].] BRH r 31 - Umdeciine off
e} o t+ 3% - isplay message on
oB L2t it 33 - bieplay mesaage off
OB BEH ;34 - CPD message deposit
na et 7 35 = Inserk charactes off
oB mY : 3 - Graphice mode on
e}l k] 137 - Graphics mode aff
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S, MAX

DA

oo
b}

e
OB
EHDIE

EQO
ERDIF

5 1 1B = Curaor on {teggle in 31025
rge t 3% - Cursor off [boggle in 3102)
‘g 7 A0 = Hemary 1ock on
"ht 7 4l = Memory lock off
ECH r 42 = Line lock
BOE # 43 - Line unlock
BEN 7y 44 = Read character at cucsor
T =

g
ige

Rlarm on
F 45 = Alarm off
7 End conditional #19E
§-BC,THL ¢ Lenath of table
t End conditional 019
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IF ADMAIRA
EJECT

7 Condlitional 420

¢ EBpecial conmand table for

E{.¥EL: DA CTHLE
bB CHAL.UE
e BACE
ne FDERF
oH ¥T
oB LF
[i31] o
6] 1]
o i}
b Q
e a
0311 CTRLK
53] CTRLO
SC.MAX  EQU 5=BC.THL
ERRIF

193

ADM-3h

e R AR SR e =

in
11
12 =

terminals

Clear acraen
Home cukaor

Back Epaoe
Forward space
Move cursor up
Move curaor down
GClear ko EOL
Clear to EOE
High 1light

Low lighk
Mediem Lighk
Enable keyhoard
Dlsable keyboard

Length of table
nd condltional 420
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IF C3IL0I or C3101 7 Conditional 821
EJECT

¢ ERoutine address takle for speclal conssle commands

i MHotepr When assembled, the number of entrles En this table
T MUST egual the number of entries in 5C.TBL with bit 7 set.

ROUTTBL:OW E?“Fm : BOH - Enable cursor pad

el
B CUREPAD 7 81R - misahle cursor pad
ng i}
™ EETATR 7 BZH = Begin blinking
B ELIHE
o HESNTR 1 83H - End blinking
ne BL I RE

IF CIX02 3 Conditicnal #21M
o RESATR ¢ B4H - Aigh light {nocrmal}
B RALFINTS
b LSETATR 1 BS5H - Low light
ol EALFINTS
B RESKATR 7 B6H - Medium light
jilil HALPIRTE
0w SETATR ; 87H - Reverse on
oz REVERSE
4] RESKER 3 BBH - Reverse off
jel] REVERSE
i) SETATH 3 890 - Undecline on
fol:) UNDRLINE
oW REERTR 7 BAH = Undecline offF
jil:] ONTRLINE
DWB CEU—HEG i BBH - CPU message deposit
o
Dt LINELOCK 7 BCH - Lina leck
ne Ll
oW LINELGOE : BDH - Line unlogk
fell] ‘m?
o RDCli?RS 1 BEH - Bead character at curcsorc
il 'G

ENDLF + End conditional #2133

7 Eghates and warliable needed for 3102 and 3101 special command routines

HALFINTZ EQU "0 Half-intensity attribute bik mask

BLINE BOU g , Blinking-field akkcibuke bit mask
REVEERSE EQU L] 1 Beverse-video atbtribute Rit mask
UNDRLINE EQU h 1 Underline aktribute bik mask
ATFLAMG: DB a : Attpibutes-set Elag byke
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EJECT
r Enable/disable funotion key tranamit-throogh foursor pad on/off)
r Upon Entey: A containa 0 to transmik actual function Key sequence and
non-iers to tcanenit CDOS pre-programmed functlion keya

CUREFHD:aET (CEFLAGT + A § Store value in curaor pad Llag & rekturn

¥ Eet terminal attribute at peesent curaer positien
: Upon Entry: A containe the bik magk fer the atktribute to be sek

r {blinking field - 3102 or 310)1 terminala)
1 {half intenmity, reverse video, & underlipe - 3102 only)
EETATR} LD HL, ATFLAG 1 Polnt te stkbributes—set f[lag byte
R [HL 3 Combine old attributes with new in RA=red.
JR SENDRTR poSend atteiboates to the terminal

¢ Feset terminal attribube at present cursor pesitlion (3102 only}
+ Upon Enteys A containg the bit mask for the atbEribote bo be set

1 [blinking Eleld - 3102 eor 3101 terminalsg]

1 {half intenmity, tevaerae video, 6 underline - 3102 only)

RESATR: CPL ; Invert all incoming bits
LD AL, ATFLAG 7 Folnt to attributes—-met Elag byte
AD {HL) ! Use mask in A-reg. to tucn ofF old attribute

f Fall through to send akttributes to terminal:

i Eend mequence to terminal te finiah setting/resetting attribukes
1+ Upon Entry: A conbalns byte with appropriate attribote biks set/remet

SEHDATRE LIn {HL) ;A 7 Save byte specifying attributes Bet
LD By'm® f Hormal=vEdea (3102) or end=blinking {3101F
i B ; Check whether all attributes are reset
Jp I,5EHDEEC : Bkip if mo Eo send special command & retorn
B"1" 1 8tart-hlinking sprcial command to 3102 & 3101

H
b |
o
[
=
=
=

Conditicnal #Z18

JP SENDESC 7 Send sgcapes-gequence ko fongole & retuEn
End conditlional 4218

Conditional F2IC

BLINE 1 Check for blinking-field attribote bit mask

Him
o=
g
(i
L]
=
[
b3

JP &+ BERDESC 7 Skip Lf go to eend special command & return
Ln B, "4t 1 Set-visual-attributea epecial command ko 3102
CALL SEHDESC 7 fend escape—segquence bo coneole

o Ay [ATFLAG) ¢ Get flag hyte mpecifying attribotes sek

ADD tal 7 Convert attributes bo appropriate ASCII

Je CooT 7 Dutpuk age=created character & return
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7 Bend
i Upon

CHENEG
CHUM30:

CPUNSD:

[CP mesgasge depoglt for 310Z onlyl

Entgyr HL points to message to be printed terminaked inoa 0 or a TR

EJECT

megEage to terminel buffer
L Bpty?
CALL SENDESC
Lo Ay [AL)
AHD A

JR % CPUMS0
CP CR

JR 2, CPOMGE
CALL COUT

THC RL

JR CRM30
LD Ay CTRL. RE
JP COUT

[T PRE S PR SRL A T I

Cri-merssage-deposit sprclal command te 3102
Send cacape-segquehce b0 console

Gek a character of the mesgage

Check for @, ond of line indicator

Skip 1f B0 to glve terminating command
Check for CRy end of line lndicateor

Gklp LE Bo te glve terninaking command
Print the mossage character

Polnt to neéxt mesgage character

Skip to process next character

Get terminating character Eor
CHMi-pepsage-depesit & output it

Lock/unlock a dieplay line on terminal (3102 only)

Entry: ‘A containa the command bybte to lock/unlock the Line
C eontains 1ine nember te be locked/unlocked (in cAngeE 1=24)

¢ contains number * X4 to wnlock all display lines

B T I L

nsma

Line-lock /unlock special command to 3102
Get line number in C-reg.

Check LIt for outelde the range 1-24

Skip LE so to unlock all lines

Send escape=gequence ko console

Load A-reg. with sffset to generate line
Add incoming line number to the offect
Oukput so-created charachter & reEUrR

onlock-all-1lines special command te 3102
Send cacape-seguence bo congole & ceturn

character at present curser posltion {3102 Gitly)
Entrys R contalins the command byte ko read cursor chacacter
Exlt: A containe the character on the mcreen at the cursor position

i
i Opon
;
H =3 4
P
LINELOCH &
Lo Boh
Lh T
cp 25
JR NC LINLSD
CALL SENDEST
LI Ry 1FH
ADD C
Jp couT
LINLSD: Lo Bty
Je - BENDEEC
1 Read
i Dpon
H Opom
ROCORS: LIV Beh
CALL SENDESC
JB CIN
EXDLF
EMNDIF

i
)
i

Read-curasr=characker apecial command to 3102
Send pdcape-goguence bo console
Get the character bto be reburned

: ‘End conditional #¥ZIC
1 End conditiconal #21
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AUBTTL  Paper Tape or Cacd Beader Routines
IF. E.READEHR or {NI.RDR>D) I Comnditional #ZZ2

7 Reader Initialization Routine

RINIT: LD A,EDR.BD.RT i et reader baud rate and
DT REAID, A I output to baocd rate port
RET
¢ Get Reader Tnput Status
1 Upon Exit: A = -F (FFR) and E-flag 1s reset If char, is ready
¥ & =1 and 2-flag s met if characker I8 not feady
RETAT: LD AL, { RO CTR} i Get Eimeocut counter;
DEC AL f decrement it,
LD (RO, CTR) ,HL i and store it back:
LD B R f Check ko see whether reader tlmed
oR L 1 out (Zeco means timeout)
JR %, RETASD 1 Retorn as though character were rsceived
1 Ay RATATF + Get reader—in status
AMD RADA t Cheok reader RBA Elag
RET z 1 Chagagter not ready
RETASO: LD Al 7 Character ready
:-':g A f I-flag reset to show char, ready

7 Beader Input Routine

t Upon Exit: f contalns the character read

i f=flag 18 reset If a chacacter was read

T Z-flag is set 1f 30 sec. timeout occurced before
T chiaracter was read (indicating end of file)

RIH; CALL RETAT Get reader-in status

I
JR F,RIN f Zeco meane reader busy
Lo HL, |RDCTR)  Get timeout counter
n A B i Theck to mses whether reader bimed
oR L I out (zefo medns timeout)
LD A, CTRLE 7 Return the end=-of=file character and
RET k] 1 with I-flag set to indicate timeout
Lo HL ,READTINE : Gt value for timeouk counter
Lo [BD.CERY . AL 1 Be-initialize the counter esince no tinesut
Iin &, RDATA i Read the chafacler
RET { Return with Z-flag reast to indicate char.
READTIME BOU B553E i Timeout value for reader (Eotal time is
! apprex, 300 vsec, times value shown}
RD,CTR: BW READTIME i Timeoul counter atorage
EL3E 7 Else conditional #22
RINIT En DNy ¢t If no reader is present, oEe oconEcle
RSTAT  EQU EATAT P routines and consider it the case of a
RIM EQu CIR i telebype with paper tape reader connected
ENDIF 7 End sonditional #22
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SUBTTL
1F E,PONCH or [HO,BUH>D)

1 Punch Inltialization Routine

PINIT: LD &, POH.BD. RT I
ouT PRAUD, A P
RET

7 Get Fonch Cutpukt Etakus
1 Ypon Exik:

Faper Tape. Punch Routines

1 Conditional B231

Giet punoh baud fate and
ookput Eo baud rate port

f = -1 (FFA} and S-flag 18 reset If ready for char.

1 Ae @t and I-flag is set If not ready for character
FRDY & I A, PETATP I Get Eunr_'h—nnt. skatus
AND PTRE i Check punch TBE flag
RET z 1 Binch not ready for characker
LD A1 1 Punch ceady for characker
RET

+ Punch Output Routlne

t Upom Entrys

POUT: BUOSH P P
POUTI0: CALL PRDY ]
JR B, FOUTIO I
POFE hF H
anT EDATR, A H
RET
BLEE |
FPINIT EQU DUHNY [}
BEDY BQU CRDY :
POUT EQU couT 5
EHRIF i

A contains the character to be aokput

Bave charackter for a moment
Get punch-out staktus

faro means punch husy
Reskore character

Gutput the character

Elos conditlonal #23

If no punch ia present, uge conecle
routines and consider it the case of a
telatype with paper Eape pinch connectad

End conditlonal 423
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S0BTTL List Device RBoutines
e 3701 or CIITY 1 Conditional 0424
EJECT

¢ [Dumnmy] List Dewice Inditializaktion Rootine
ELIRIT EQW DIOMME ¢ [TOART 1z aleeady fnltlalized by CDOS upon bootingl
;. Get Parallel Printer [(Lisk Device}l Output Statos

F Dpon Exits A = <1 [FFR] and 2-flag ie reset If ready for char.
] A =0 and T-flag ia eek If not ready for chatacker

L1BOY: IB Ay LETATF 7 Get lisk-out statos
CPL 7 Check for negatlive-loglc
RAHD LETP i printer-ready flag
EET z 1 Printer not ready for cheracter
LD =1 7 Printer ready for characker

RET

¢ FParallel Prinmter (Liat Device) Outpul FRoukine
t Upon Entry: A containe the character to be ocutput

LIOUT: Cp CTRLG 7 Check for printer-select character
ag £,L10T40 3 LE yep, Bkip & don't check for ready
FOER AP 1 Bavae characker for a moment
LioTaf: CALL L1RDY : Got list-ouk status
JE E,L10T30 ! Lot means printer buay
POF AF ) Regtore character
Ir C3ITTS 1 Cenditional @244
AHD TFH i Btrip off parity bit for comparison
CP FUORMF ¢ Check for form feed chacacter
Lo L LF . TR 3 Point to line fepds counter before ekippling
JEB Z,L10T50 7 Skip to process form feed
ERDIF 7 End gconditlonal #34a
LLOT40: SET LETROR,; A 7 Data musk ke presented with atrobe
onT LOATA: A 1 bEt high prior te pelncing
RES: LETROB, & i Low-to-high transition of strobe
anr LOATA, & ] bit prints the character
SET LETROB, & H

Strobe ie set high upon this
ang

ouT LDATA, A i instruction character is prinkted
ENLIF 7 EBnd conditional 424
IF WOT C3779 J Conditional #25
RET
ENDIF + End conditional #25%
IF 1773 ¢ Cpnditional #26

P LF or 7 1 Check for line feed chacacters

RET HE Retyrn 1f not line fesd gharacter

Ln A, {HL) 1 If L¥F; get nomber of lines alroady done
IHC A : Inerament counter and

Lo [HL) & ] skare it back

CE FAGE.SIE : Check for having reached maximim

RET HE 7 Beturn if skill less than a full page
ROR & 1 Zepn oub the line Eeads counter

;:T (HE] o8 [ if a2 fuell page of text haes been reached
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EJECT
LIOTE0: LD A PAGE.SIE4+1 7 GEt number of 1imeB to A page
0B {HLY 1 Bubtract number of lineg already done
LIOTE0: DEC A + Check Eor 0 line feede first
RET I 1 Return if all line feeds cutput
FISH AF r Bave line feeds counter
LD A; LF 1 Print a 8ingle line Eesd
CALL LlouT i character [recursive)
POE AF t Restore line feeds counker
JB L1OTa0 ;1 Logp to print next line feed
LF,CTR: DA a i Counter of nomaber of line feeds done
ENDIF 7 End conditional B2E
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IF S5.PRINTER 1 Conditional B27
EJECT

t Serial Prionter Initisllzakbon Roukine

LZIRIT: LD &,BER.BD.RT 1 Get serlal printer baud rate
gﬂég SEAUD ;A [} and ogbput to baud rate porkt

t+ Get Berial Printer Output Sktatus
i WUpon Exit: A = =1 (FFA} and #-flag 15 reset If ready for char:
T A =0 and Z-flag lo set if not ceady for charackter

LZRDY: IH B, SETATP 1 Gek lisk=cut etatue
AHD 5TBE ¢ Chack printer TRE f£lag
RET b1 1 Printer not ready for character
LD h,=1 1 Printer ready for characker
RET

7 Serlsl Printer Oubput Routkine
7 Upon Entry: A containge the character ko be osukpuk

L200T: FUBH AF i Eave character Lor o moment
L20T30: CRLL L2RDY ] Gek list-ouk Btakua
JF % L20T30 1 Bero means printer busy
FOF AF 1 Reakore character
'I:té: SDATA, A P OQutput the charaster
ENDIF i End conditlonhl #27
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IF  (CAT03 or CITTH) and S.PRINTER and (WI.LETx>1} j Condlitional 42@
EJECT

7 Dekersine List Device Inltlalization Rootloe When Two Printers Used

LIHIT:

LD A, (TOBY¥TE) 1 Get TS0 byte to decermine which printer

AHD *I0.B7 st “I0.B8 3 Check for bit combination 00 in high 2 bite
JF T, LLINET 1 If found,; uvae prinker-]

CE 10,56 t Check for bit combination 01 in high 2 biks
JR Ty LEINIT I 1f found, uee printec-2

RET r All other combitmtions are ignored

7 Dekerpine List Device Ready Routine When Two Printers Dsed
1 Hpon Bxitg A = -1 [FFA} and 2=flag le ceset If ready for char,

LEDE ¢

A= 0 apnd E2-flag im set 1f not ready for character

Lo A, (IOBYTE) t Get I/0 byte to determine which printer

ARD 10,87 or “10,B6 3 Check for bit combinatien 00 in high I bits
JR 2y LLRDY 7 Lf found, uce prinkec-1

cE “I0.BE 1 Check For bit combinatlon 01 in hiagh 2 bite

JH 2, LARDY 1 If found, use pelnter=2

LB A=l 1 Ho printer meane always ready (I-flag reset)
RET 1 All other combinatlions are ignored

: Deternine List Device Cutput Roukine When Two Primters Used
7 Upon Embtry: A contains the chacAcker to be oukpuk

LOoT:

LIHIT
Lroy
LopT

LIKIT

LT

LD Beh ¢ Save character te be output
L Ay [IOBYETE) 1 Get 150 byte to determine which printer
AND SI0.87 ar “10.P6 1 Check for bit combimation G0 ip high 2 bite
Lo Cyh P Bave I/0 byke value For & moment
LD AB ! Beotore character to be ouobput
JR 2, LIouUT r 1f 00 combination, wvse printer—l
LD A, C 1 Reteleve I/0 byke walue
CF 10 B 1 Check For bik combination 01 in high 2 Bitas
Lo A.B f Restore character to be cubpet
JR Z,L20UT ¢ If found, use printer-1
RET 1 ALl other comblnaticons ace lghored
EJECT
ENDIF 1 End conditional 828
IF §C3T03 or €37739) and {MO,.LET=1) 1 Conditional ¥23
EJECT
EQU L1IHIT 1 Parallel printer initlalize
i) LARDY 1 Parallel printer outpub-ready
QU L1007 1 Tarallel printer output a byte
ENDTIF 7 End condlitional (]
IF B.PRINTER and {WO.L5T=1} t Conditional B30
EJRCT
Qo LAINIT r Serial printer initialize
EQU L2 ROY i Berial prlater oukput=ceady
EQU L200T 7 Serisl printer ootput a byts
ERDIF # Bnd conditional 930
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SUBTITL Clock Roukines

IF C310Z Conditional #31

-

1 Start-Time Roukine for Clock in 3102 Terminal

STATCLE LD B 8FD 3 Bet-clock special command to 3102
CALL SENDESC 7 Bend eAcApe-sequence to consale
LD By {HOUR ) ¢ Get the houre waloe
CALL FRTREC 4 Print hours to congola in ABCTT
LD By [MIN] 1 Get the minotes wvaluse
CALL PRTASC i Print minuktes to connole im ASCIL
LD A [SEC} 7 Get the seconds value
JF PFRTASC 3 Pelnbt seconds to console 1p ASCIX

1 Read=Tine Boutine for Clock in 3102 Terminal

READCLE : LD B 0"
CALL SEHMDESC
CALL WAITIOME
CALL WAITIONE
CALL GETFBEYTE
CALL ASEFBYTE

Read=gtatug=1line special command ko 3102
gend sacape-gequerca Eo conmosle
giva 31062 time to precess epecial function

Read Firgt donteol-B and/or clear UART LhuEfar
Requeet the second conteol-B

RET ] Recutn If kimeocuk; this terminal not a 3102

cP CTRLA Check [or control=B aa second chacacker

EET Rz Return 1f any other character

Lk B27 Frepare to akip the next 27 charactera
BCLE30: CALL AREEFRYTE Reguest a function byte by asending a CTRL-B

RET i Rekurn LE bimesuty; unable ko Tead the time

nIRE ROLEAG

Loop to bit-buckek the next 17 characters
CALL GRTTH B

d ¥ hours digite

RET 2 Fetucn if timeout) uvunable ko resd hours
CALL NEXFBEYTE Requeal and bli=bucket the "r" character
RET 1 Arturn if timeout

CALL GETTHR Read 2 minvtes digits

RET B Return if timepowty unable to read minuces
Lo (MIN] A Brofe Lhe binary value fof mibutes

CALL ASEFBYTE Requeat and Bib-bocket the ":" character
RET 2 Return Lf timeocut

CARLL GETTWD head 2 peconds digite

RET z Return {f Eimecuty unable to resd seconds
LD (BECH, A Store khe binary value for seconds

Lo L CTRLE Acknowledge bhe lagt character wikh

1
i
i
1
1
1
i
1
4
H
1
i
i
1
LD [HOUR) A 7 Btore the binaey walue for hours
i
¥
I
T
1
1
1
1
i
i

JF final CTRL-B as reaquired by pratocol

r Get two RACTT characters [rom terminal

F and combine Lhem into & binary nunber rebuensd in A-reqg.
¥ Dpdn BEits B conktaing Ehe bBimagy byke

P Z-fFlag is set if timeeut occurs hefore char,

Request a function byte by sending CTRAL-B

GETTWO: CALL ABKPBYTE
Z Heturn if timeowt ococorred before byke

RET

LA

AHD bpH grrip to value bekbween 0 and 9
Lo B 1 Multiply First digit by 110
AOD B i !

hoD A 1 s

ADD B o

ADD A - A

203
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C. Unassembled Source Listings

Lk
CALL
RET

IRC
RET

Bave Flret dlglt for a moment

Reguest a second speclal function byte
Beturn 1f tlmeout ocourced bafuri byta
Btrlp t¢ value between 0 and

Combine £irst digit with suacl:lnd digit

and hold binary value ln B-reg.

Reget E-flag to indicate no timeoot
Retrieve binary value to be returned

204
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C. Unassembled Source Listinge

EJECT

¥ Print binary nombar on cotsols in RECIL
: Opon Enkry: A conkains the blmpacy number to be sent to 3102 teeninal

PRTASC: LD Be'dr=1 1 B=reg. will contain mest sig. printable digit
PRTAI0: IRC B ¢ Inceement to nexk printable digik

EuB 10 1 Compare value in A-reg. to 10

TR HC, PRTAID 7 Loop ko increment most sig. diglk if A »= 10

ADD 0410 § Convart remaipder to ABCIT if A < 10

LD Cyh i Emve mecond digit for & momenkt

LD h,B ¢ Betrieve Firat digit

ChLL £onT ] and print it on coneole

Ln AL ! Betrieve second digit

JE conT F] and print it alwmo

E

BLEE 7 Elee condiklional ¥31

¢ [Dusmy] Time and Date Routines

ETRTCLE EQU DUHMY p IL no clock ie present, use
BEADCLE EQU DUMMY T dumny routine to retucn
ENDLF i+ End comditional #31

SURTITL Hotes

7 Hoter The last ageembled byte of thie moduls MUST HOY bhe & Define
i Gkorage [DE or DEFS) pEeado-oph Lo asgurs proper operation with CDOSGEN
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CROMEMCO ZED Macro Assembler wersion 03.07
1/0 Device Drivers For CDOS

Byuated Values

Copyelght (c) 1978, 1980 Ccomemco, Inco.
Bll Rights Beesstrved

(FFFF}
[oook

[FFFF]
[o0ad)
el

[FFFF}

[eoong
(D00}

[FEFF}
[ooony
[oaoo}

(maaL}y
(oonoE
[aonk
(oaaly

qelabiky |
(oaang
(00}
(0002}
(003t
(o004
[0a0s}
(ODDE}
(a0}

(a0 R]
[elil o

opoa
anog
eleh L]
0oLl
iz
noLE:
0014
onLs
nele
poLT
anLa
anyd
oozn
00zl
anil
23
ani4
bRzs
hnze
naT
noza
Bo2Y
003n
ro3l
0032
DE33
ro3 4
035
ek 11
op3T
no3a
Bo3a
044
rodl
042
0a43
044
004s
Q044
D047
R
ansg
BOsa
005l
0as2
k]
eleld |

LIST
TROE EQU
FALSE  EQU
¢ AL least one
c3102 Eau
c3101 BQ
ADMIA 0

7 The state of
FON.EEYE EQUT

HOCOHD, HOGER

=1
1

May 22, 1981

1123218

Fage 0001

of the follewing theee names MUST be TROE Lo prevent ercors:
; Cromemco Model-3102 Terminal
i Cromemco Model-3101 Terminal

TRUE
FALZE
PALEE

kthe following name should match that of C310Z or C3101:

TEUE

: TRUE to include ADM=3R CRT driver

: TRUE to assemble Function ey decoding routines

1 The Eollowing twd names may

5.BERDER EQU
S.PUBCH EQU

FALSE
FALSE

be eaither THUE ¢r FALSE:

TROE for serlal reader connected to TUARTS
FALSE for reader driver same as CIH

TRUE for serial punch connected to TOARTS
FALSE for punch driver same ag COOT

At least one of the following three names MOST be TRUE to prevent crrocs:

;. (C3TD3 and C3TTY both TRUE counts as only 1 of the printere of HO.LET)

CaTn: EQU
CATe EQn
5. FRINTER EQU

THUE
FALSE

FALSE

i
1
5
i

Cromenee Model-3T03 Printer

[outputs form feeds directly)

Cromencp Mode1=37T% Printec
[outputs form feeds as multiple line feeds)

TRUE to include serial printer driver

¢ Hombers of devices to be accessed by CDOS:
Rumber of conscles. to be sccessed (8 maximom)
Humber of readers ko be acceased (4 maximum)
Rumber of punches to be accesaed (2 maximun)
Humber of printers to be accoesged (4 maximum)

1
a
a
i

¢ Ifoobyte defined valuest

AO.CON B
HO. FOR  EQD
HOLEON  EQU
HOLLST  EQU
IOBYTE EQU
i0.B0 QO
10,81 EQUD
10,82 EQU
1083 EQU
IG.B4  EQD
10,85  EQU
.86  EQU
10,67 B0

-5 LA e L b S

P e

e S ¥

-

1;0
I/0
/o
10
o
Ia
/o
L0
10

7 Miscellanepus defined values:
Humber of nulle teansmitted after line feeds
i WHumber of lines of texyi per page for printer

HULLS EQU
BAGE.ZIZ EQU

&6

byke

byte ki
bit 1

byte
byte
byke
byte
byt
byte
byte

Bit
kit
bik
Eit
bit
bik

= uged
E

2
k!
4
3
£
be

by moltiple-device coutines

iConsale bBik Q)
{Congole BLE 1)
{Congole bit 2
(Reader bit @)
{Reader bIE 1)
{Purch bit)
[Peinter LLIE 0]
[Brinter bit 1]

shUT3sSIT] eolinog pajguagsy
IENUEN 5,3950 SO0D ODWBWLCID
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CROMEWCD T80 Macro Assembler werzlon 03.07
I/0 Device Drivers for CROS
AECIT Character Definikicng

{a00z)
{Doog|
{00nR}
{000E}
{000C)
tanom
{N0DE)
La0oey
{0016}
§001L}
{0013}
{00151
{017}
(OO1A}
[(Q01E]
(o01ng
{O01E}
f0020)

0054
as?
GOS8
elakt)
00Ed
elul N ]
[rial )
063
054
Q0E5
0046
BoeT
el 4]
noeq
QaTg
navl
o732
ooT3
o074
poTs
poTE

7 BASCII characters

CTHLE
BACE

LF

NT
FORERF
CHR
CTRLH
CTELE
CTRLP
CTRL]
CTRLS
CTRELY
CTRLH
CTELE
ESC
LTRL, RE
CTRL.UP
SPC

EQU
EQur
EQiE
EQU
EQ
EQR
EQW
ECMF
EQU
EQU
EQUF
BQY
A H
Egu
gy
EQE
EQir
EQU

2

a

0&H
EH
OCA
0RH
OEH
OFH
10H
11H
134
16H
17H
1AM
1BH
10K
1EH
20

ma A N R AN R NE ME NELAE AR WK AL WL WL 74w wa

May Iy 1981 11:23:16

ASCIT
ASCII
ASCIL
BRSCII
RSCIT
ABCTT
ASCTT
ASCIT
RECIT
AECIY
RECIT
RECII
RSCII
AECII
ABCIT
AECIT
AsCIX
AECIT

sonkral-B character
back space

line Eeed

vertical tab

forn Eeed

carriage cetucn
cantrol-¥ character
conteel-0 characker
cantrel-F chacacter
control=0 character
cantrol-% character
control=V charackter
caontral-W character
control=% chagacker
escaps character
canteal-] chagacker
conkrol-" charscter
BpRce characker

Fage 0002

shurys1q a0inog pITqUaSSY *d
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CROMEMCO THO Macte Agsembler wersdon 03.07 May 31, 1881 11:23:16 Page D003
170 Bevice Drivers for ©CO0S
Device Port Assignments, Status Bits, and Bavd Rates

naTs

0o79 § /0 dewice port assigrnents and etabtue bits

ooED
[0 0081 CSTATE EQU 2] 7 Console statue port {(input)
(oa0L) pO82 CohTA  EQU CHETATEL ; Conscle data port [input/oukput)
[(Oo4my 0043 CEDA EQU 40K : Console Receiver-Daka-Available mask
[poen) H0A4 CTEE EQI A0H i Console Transmitter-Bofler-Empty mask

ooas
[O020} DoAE EBSTATP EQU 20K 3 Serial reader status port [inpul}
[po2o) 0087 RBAUT  EQU RETATE : Serial readet bawd rate port (ootpoth
[O021} 0oaa  BOATA BQuU UETAYPS] 1 Berial ceader data port {inpuk)
[Do43) 0089 RRDA EQt 40H 7 8Berial reader RO bit mask

o0
[pO20) 009l FSTATF EQU 204 7 Serial punch status pork [input}
(o020} 0092 PRAUD  EQO PETATF ¢ Gerial punch baud rake port (output)
[B0z1] 0033} FDATA BQU ESTATP+1 § Serial punch daka pert [output)
[angn) 10%4 FPTRE BQO anH 1 Serial ponch TBE bik mask

a5
[O054) 009 LETATE EBOU S4H 1 List device etatus port (fnpat)
(oG4l 0087 LDATA BOU LATATR : List device data port [ocutpak)
(Oa20} 098 LATP EQU bl 3 List device Ready-To-Print bit mask
(w07} o0%s  LETROB  EQU T 3 Liat device etrobe bit

oang
(0050} 0101 SETATE  EQU SO0 1 Berlal printer staktus port (input)
[noso) 0102 SRAUR EQU SETATE 3 Serial prinkter baud rate port (output)
[DOSL) 0103 SDATA  EQU SETATR+1 1 Serlal printer data port [outpat)
(e 0104 ETRE EQu a0R 7 Serial printer TBE Lit mask

0105

DLO&

oraT

0108 y 1/0 device bawvd rate assignment table Eor TUOART

oLoe

01rio gy 018 = 110 baud / 2 step bita

nyyl o= 824 = 150 baud / 1 stop blt

DIE2 r B4H = 100 bawd / 1 stop bit

0113 EAF = 1280 band / 1 stop bit

0114 G0H = 2400 baund /1 step bit

0lls AOF = 4800 baud / 1 stop bit

Bl16 COR = 9600 bawd / 1 stop bit

ng?] i [Refer bo TUART mangal for other rate or stop hit configueationa)

0118 : The following baud rates were chosen from the table abower
(opal) 1120 RODR.ED.RET BQD  O1H i Baud rate of serial reader
(@001} 0121 PUN.BD.ET BOD ole : Bagd rakte of serial puanch

(ooad) 0132 SER,.Bp.RT BOO adl 1 Baud rate of serlal printer

SBUTISTT B21n0g5 pPRTUIESY ‘O
TENUEH B,3122[ S000 0SUIUGIS



0tz

CROMEHCD Z80 Macro Assemble
I/0 Device Drivers for CDOS
bDevice Driver Rddress Table

r varslon 03.07

Thig Eollowing i a table of addresses needed by CDOS

a124
f12s g
0126 » to find the starting locatlons
0127 7 coutines.
0128 ¢ thercfore, this table HUST HOT
0129
ogaat Ha0n! 0130 COMEOLE:DW CIHIT :
aonat senp! 0131 ] CETAT s
o004 g4nnt 0133 it | CSPECIH ]
od0e* 501 0138 W CROY ]
aopE" &p0l’ 1139 i oonT !
QooA" TTOL" oL4n {en CEET ]
0141
pogc! SO0 0142 READEE: TW RINIT :
MOOE" SEOO" 01431 W RETAT H
pola’ EFOO? n144 e RIH F
2145
rol2t 8000 0146 POHCE: DW FIRIT ¥
Goa&* A501° an4T LR PREDY I
BO16* 6001 0148 ) FOOT H
o189
pO1At -5800" 0150 FRINTER:DW LIRIT T
FOLA' EROZ" 8151 oW LEDY ¥
ooRc 9xp2" 0352 i LT F
3153
FO1E' AROZ?Y 0154 CLOCK:. DW ETRTCLE H
gz2o* 202" 0155 oW READCLE I
Bo22' 0g a1%F YEAR: il i] o ]
ozt 0 0157  MHIRG el 5] 3
Roz24' 0d G1%8 DATE: DB o I
o025 0D 015% HFOUR: DB 1] 1
FOZE* 00 0160 MIR: ful] o 3
BO27" 840 0161 SECy DHE i F

The address values are filled in by CDOSGEN;

way 2i, 1981 11:23:l6 Page 0004

of each of the I0 device
be removed from the drivers.

Conzsole inltialize

Console Input-status

Consale input a byte or funciion key
Console subkpuk-ready

Console sutpuk a byte

Consele set special conmand

sbhutysTy aoineg paTQUWIsSY O

Reader initialize
Reader fnput-status
Reader input a byke

Punch initialize
Funch output-ready
Punch ocutput a byte

Liet imitialize
List sutput-ready
List sutput a byte

Btart clock

Read ¢lock

Tear [=1900) binary etocage
Month binary storage

Date binary ekorage

Houra binary storage
Minutes binary storage
Seconde blnary storage

IenUeRl &,313%n S00) OoHNEALOID
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CROMEMCO ZB0 Macro Assembler version 03.07 May @2, 1981 1)1:33:1E Fage 0005
I/0 Device Drivers for CDOS
Function FEey Address Table and Dommy Retprn Routine

FIED
0164 ¢ The following is a table of addresses needed by CDOS to
0165 7 locakte the pre<progcanmed walue of each of the Eunchion
0166 ; keyg. The Efrat 20 addcess values ace ££11ed in by CBOSGEH
E%EE 7 and MOST WOT be cemoved from the drivers.
D169 FIURCADDR:
ooza' woean orre oW 0 i Fonckiom Key F1 (310Z anpd. 3101)
O0ZA' 0000 0av1 i 1] i Function key P2 P
oE2Ct 0o B172 o L] i Function key F3 /!
O0ZE' D000 0173 o a y Punction key F4 s
{030 anoo nL74 [al’3 ] 1 Function key P35 s
ag3zt ooog o17s (a1 L1} 7 Funcklon key F& £
0034’ 0000 0176 1] o ; Punction key F7 '
Q036" 00od a4177 oW a : Punckion key F& £
a03at ooog ARE] e 1] ¢ Funckion key F3 'l
Hp3AY 0600 1174 oW Q i Punccion key FL1O £
oo3ct ooag aran oW a : Fumction key Fl1 /
apdg! G080 B8l 517 [a] : Function key P12 7
oo40' OO0 1 §-ird a4 a : Fuopction key F13 ‘.’I
a4z @m0 4183 e L1} 7 Fupction key F14
044" D090 FLE4 [ 4] i+ Fenction key F15
on4s' GOaR r185 oW a 1 Function key Fl6 S
048" B0 186 oW a 1 Funotion key F17 (3102 onliy)
DO4AK' DO 187 W a 1 Punection key F18 F
Gn4c' 0o 0188 ey i} 7 Punction key F1%
a04E! pODD r1a39 i) L1} 7 Furickion key F20 /
050! 3pgL* 0191 [ BELLIKE 3 CE (Clear Entry) function key
oosz' apol-® 0192 [0 PARDSE 7 BPAUSE Fumction Eey
054! IF0L" rLa = PRINT 1 FRINT function key
ars6' 4101° 0E24 G HELEZ 7 BELP Fanctlon key
B196
a7
0194
219% ; TDumepy toutime ke wae when returning to caller with ne changes
B2o0

nosa' cu 0201 [AUMAY:  RET ; Reburn to ¢aller with no changes

TENUER 23350 9000 OoUSWOI]
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CROMEMCOD Z80 Maccro Adgenbler veraion €3.07 May 21X, 1381 11:23116 Page 0006
L0 Device Drivers for COOS
Congole Routines

o204
0205 3 Console Indtialigation Houtine Eor 3102 Terminal
aang
0059%° 06313 0207 CINET: LD B, ' ! Tucn-on-funcklon-keys special command ko 3102
ooSE" CI9E01’ 0208 JF SERD, E5C r Print escape-dot eequence to congsole & rekucn
o214
0217
0218 3  Get Conmole Input Statuas
G21% 1 Upon EBxdik: A = <1 (FFH] and Z-flag ls reset if char. is ready
0220 g A= 0 and 3=flag is eek If character is not ready
g;%; 1 C=flag s set If functlon Key transmission 15 in progress
QOSE' DROD 0221 CSTAT: IN A, CETATP § Get conacle=in status
DO0EG" E&4D 0224 HND CRDA i Check conmole BDA flag
062" 2803 0231 IR 2, CETASH 1 Skip ko check further if chag. not ceady
o0Ed" IEPP 0232 LD A,~1 1 Characker ready
Boss! C9 0233 RET
o234
o0s?" F¥aiaol* 0235 CETASO: LD B [FPFLAG) i Check whether or not in midat of
O06R" AT 0236 fo ] & j  fonction key transmission to CDOS
DOsB' CH 0237 RET I i Return if not with % apd C-Elags cleared
ooec" 97 0238 SUE & t Clear A-reg. & set 3-flag for char. net ceady
ggspt x7 6239 BCF : Return C-flag set to indlcate to CDOS that
DOEE' €9 0240 RET g function key tranamigalon is in pregress
o242
0243
0244 ¢ Console Inpak Routine
0245 3 Dpon Exik, & contalns the character read
0248 I=-flag ia reget to prevent indicating end of file
o247 : (Change routime to return f-flag set ONLY 1f you wish
D248 g ko have a particular character Indicate end of File.)
0249
00&F' COSEOD' 0250 CIMx CALL CSTAT 7 Get consele-in status
oO72' ZAFB 0251 agr Z.CIN 7 Eero means consele busy
0074" DROL 0252 IR Bk, CDATR ; Read the character
Q078" ERTP 0253 AND TFH y Brrip off parity bit
00TE* FE1O0 0258 CF CTRLP 1 Check for contrel-¥
OO7A' CO 0258 RET 3 7 Beturn if any other characker
oo7R! F5 0260 POER AF : Bawe control-F for A moment,
go7¢! IEIL o261 LD A, CTRLO 1  ‘get select characker, and
OaTE' CDRIOL’ 0263 CALL LlogT 31 ouakpat it to gelect the prinkter
poAL' Fl 0263 FOP AF 3 Fesbore Ehe original cemtrol-F for ceturn
00R2* A7 0264 RO [ 1 Reset T-flag to aveld indicating BOF

O0B3" O 0265 RET

TENURK 8,I28[ SOOI OOUSWMOID
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CROMEMCO Z80 Macro Agssembler versian 03.07 May 22, 1581 11:23:16 Page DOO7
1/0 Dewlee Drivers For CDOS

Conasle Routinea

OOAD"
ooBg”
ooBE2 "
ppe3t
oomg "
noeg!
QoBECT
0oBE"
Lol B
pacy!
oace*
agcyr
ooce't
ooco*
e L1
oo’
odo4 "

oo *

COSEOD"
2006
JA1ADL"
AT

2006
COARDRO'
2804

ca

palp0yt
IEFF
321A01"
TE

Fa

23
TILEDLY
1E

DEPF
2003
321A01°
Fl

cs

CoGFOO"
FEO2
€0
321p01t
12lenl’
Codpgl?
FL K
IEOD
122001
Codenl’
RO
2808
FED2
241A
IEDZ
CREDQL"
1813

IE0Z

0269
o270
027l
0273
0273
6274
D275
0278
a2
0278
0279
0280
02e1
n2a2
0283
0284

nang
o309
a3ln
031l
a2
0313
0314
0315
0316
LER )
0318
LENE S
Q30
0321
0322

Bpecial Console Input Routine Including Funckion Eey Decoding

H
i Dpon Exlks

CEPECTIN:CALL
IR
T
ARD
IR

CHIREN: CALL
JR
RET

CETRI0: LD

CSIR40: LD
LD
LD
FOSH
IBC
LD
LD
SR
i
Ln

CEINSD: PP
RET

i Get elther a
i DOpon Exik:
1
1
i

GETFURC : CALL
]

RET
LD
LD
CALL
JR
LD
n
CALL
LD
JE
CP
JR
Ln
CALIL
JR

GIFC20: LD

A containa Ehe character read, elther from the
coneole or a2 & character in a function key string

CATAT
HI,CETHID
Ak, [FPFLAG)
.

7 Get ernsole=in skatus

1 Zkip to read character 1f ready now
7 Check whether or not in midst of

i function key transmisslon ko CTOS
i

r

B

H

HE CRTHIO Skip if ac ko finlsh the transmission
GETFONG Get either a single byte ocr & Eunctlon key
TLCSINAD Skip to process 1f a function key

Boturn i€ it'e a single byte
AL, (FPFTR] i Point to next byte to be passed ko CDOS
P | : Hop-zers means function-in-progress
{FPFLAG) ;A 7 Store the Flag
A, (AL) j Get the character belng Erancmiktted
AF ; Bawe character for a moment
Al t Increment to point to next character
{FFPTR) ;AL ; Store polnter back
h, (ALY i Get subseguent character and check
-1 3 whether it's khe end—of-transmisslon
Wz, CE5THS0 1 Beturn with character 1f nok
{FFFPLAG) (A 7 If end—of-transmission, ze&ro progress [lag
AP ; Restore the characker and return

Eunction key or a gingle byte from the console
for a funcelon key:

2-flag is set and HL polnts to start of definition
for a Fingle byte:

F-flag is reset and A comtalns the character read

CIN i Gek a byte from the console

CTELR t Check for control-R

HE ¢+ Beturn 1f amy other character

[FEBUFF} , A i Bave the control-B in seguence buffer
(FEBUFF+1] & T in Elrst and second positions

GETFBYTE + Gek nexk byte of function key seguence

NE  GTRC30 i Bkip to get other chars. if 3101 funcBion key
A;CR t Bet up last byte of d-byte segquence to nake
(FEBUFF+3] A f 3102 func. key look like 3101 Func. key
RSEFBYTE i Get second byte of 3102 func. key sequence
[FEBUFPF4+2) A T and pave it En gegquence buffer

2, 8TFC20 1 Skip ko return if timecot

CTRLE 1 Check for control-B as second character

T GTRCA0 : Gkip to do as black-sgend (don't eche CTRL-B)
A, CTRLA } Prepare te echo control-B aince funckion key
conT : Echo control-B as required by 3102 protocol
GTFCAD 1 Gkip teo decode the functlon kKey

B; CTELE : Return a single control-B since bimeout

SbUTYS17 20IN05 pIaTQUassy ‘Q
[ENUER 8,138 SO00 O0OWSWOID
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CROMEMCO R0 Macro Assenbler werslom 93.07
I/0 Device Drivers Eor CLOS
Congole Routines

nona' A7 0323 AND L
nopst ca 0324 RET

May 2, 1681 11:23:1§

1y Beset I-flag to indicate single bybe

Fage Q008

SBUTIETT S0In0S Pa[qUEaIsSEY =g
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CROMEMCC Z80 Hacio Asgenbler version 03,07
I/0 Dewvice Drivers for CDOS

Cengole Roukines

aama*
anmct
oot
aden"”
QQE3"
QOES"
naEs’?

EC!
QOEF"
oorn"
noF3!
BoFP5*
ooFe’
aoggr
aarc!
oorp®
oiFE"
olal*
Q194"
oigs’
0106 "
olaet
ojog*r
olae’
aloct
a10n”
ol0e"

aiip*
0111
011t
0113"
0114*
n115¢
olle*
0l1g*
011%"

Q11a"
ollp*

o1ip*

FEBZ

il
COoaF00*
y2lealt
CoEFO0"
322001
COSBOL"

JALFOLY
47
2143010
FEDZ

cH
211Da1"
IACFOL"
a7

(]
212z01"
1izao0*
1E

a7

23S
B8

A0S

]

13

13

1874

ER
TE
23
&6
5F
B4
2095
a7
L]

an
aooo

aneoonro

q3z6
0327
03i8
a3:e
Q330
EER]

0312

1211
0334
0315
0337
Q338
0339
0341
343
a343
0344
0345
0346
1347
0348
03459
Q350
0331
LR
03sa
0354
a355
L ot
0357
0358
0359
0360
0361
0362
0363
0364
0365
03166
2367
0263
0369
4370
o371
0373
axva
0374

GTFC30: CP
EET
CALL
Ln
CALL
LD

GTFC40: CALL

Lo

GIFCED: LD

GQTPCT0: BX

CTELE

W

CIH
[FEBUFF+2) A
CIH
(FEBUFF43] A
WAITIOMS

K, IFEROFF+2)
By

HL, BLESENT
CTELE

I

AL; FREEDFF

Ry (CPFLAG)

L

3

AL FURCVAL
DE  FURCADDER
Ay (AL}

&

I, CETFONC
B
B LETRCTO
RL

DE
DE
GTFUHRD

DE, HL
A, (HL}

HL

By {HLY
L&

]

, GETFUNC
A

May 22, 1981 11:23:16 Page 0009

1 Check 1f second byte is contral-B for 3101
7 Return only that character If not

7 Get byte which determines sctual func. key
1 Save thicd byte of segquence in buffer

7 Get laak byte of [ET 1

+ and save it in buffer

1 Wait 30 msec. o allow for CRT recovery

¥ alker functicon key transmission

7 Get byte determining function key

t and put in B-reg. for use later

t Podnt to block-send segquence to pass on

3 Check 1f block-gend requesat Instead of

] other function key and ceturn if so

t+ Point to function key sequence buffer

1 Check whether of not te wae CDOS

i+ pre-progranmed function keys

1 Beturn with addrese of actual 4 bykes i€ @
7 Point ko table of function key wvaloes

7 Point to addressen of func. Key definiktions
1 Gek a chacacter from value table

1 Check Eor end of table

+ Bkip it func, key not in table ko kiy again
7 Check chat. in table ko func. bykte §ip B-req.
7 Skip if found ko get address of deflnition
1 Point ko next character in value table

1 Polnt to next address in definition table

1
I

Bkip te check mext byte in walue btable

Swap peinter to address table from DE into HL
Gqﬁ the address and pet it inko AL

!

!
If BL=0 {function key la wndefined),

loop ko get another character from conacle
Set I-flag to Lndicake fonction

key trangmission and rekurn

1 Variables needed for function key rootines

FEFLAL: TR
FPPTR: TW

FERUFF: DB

]
]

0,0, 0,0,<1

i Fonction-tranemission—in-progress flag

$ Pointer te current byte of pre-pregrammed
i functlon key tranamission ke CDOS

1 Buffer for function key sequence

TENUEH 8,328 SO0D OOUIWOIN

gBUTIST] 221005 palau=ssy -0
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CROMEMCC Z80 Macro ASsenbler version 03,07
I/0 Device Drivers for CDOS

Console Routines

03746

0177

a3Th

017s

0380

0361
01E2" TO 0362
0prz3’ 71 0383
pizat 72 0284
p1Z5* T3 0385
o6t T4 f3gs
M1IZT TH axa7
rLz2a' Te Jaked: 1]
nLzs' 77 0389
OLZA" TH 0380
B1ZR' 73 0391
DLEC! TA 0302
6120’ 7B 0393
812! TC 0394
oLzZFt TD 0395
plrat TE 0396
oi3l' TP Q387
P32 EF 03ge
BI2%" EE LELES
BL1a' ED LETiH
IS &L 401
0116' SE a40E
LT &SP 0407
PLIR' &A aqo8
pr39' 6B 0408
Gl3a' 00 o041k

0411

0412

0413

0414
riin' L6FF 485
pI3p' 13FF a4le
D13F' LOFF 0417
B141' LEFF Q418
p143" DIOZFF 0419

Hay 22, L1981 1l1:23:1% Fage 0010

i Table of function key values transmitted

: Hete: When assembled, the number of entries in this table
7 HMOST HOT exceed the number of entries in the FUNCADDR table.

FUTHCYAL : 8

RERSREFEFRFES3ERGEREREREE

1o
718
TR
73R
T4R
T5H
ThH
TTE
TER
T80
ThH
TRA
TCR
el
TER
TFR
6FR
GER
LAn]
6CAH
SER
5FH
GAR
]
1

mE ma A WA mE g % R mE WA R W W M W R na W R A m WA md

Function key Fl
Function key F2
Function key F3 ¥

Punction key Fd !

Function key F5 '

Function key F& i

Puncklon kKey F1 !’

Function key Fé i

Function key F9 ‘I_,J’

Function key F1O

Funckion key F11 !

Functisn key F12 £

Funckion key 11 r

Function key F14 /F

Function key F15 ./

Function key Flé /

Furickion key F17 (3102 only)

Function key F18  /

Function key F132

Function key P20/

CE (Clear Enkry} Euncticn key (3102 only)
BAUSE Eunctlon key (2102 only)

FRINY funckion key (3102 oﬁlrﬁ

HELF funckion key (3102 only

End of table

{3102 and llﬂl}

i Character seguences transmitted for speclal-purpose function keya

DELLTRE : DE
PROSE: DB
TRIAT: DR
NELE# DE
BLESEND: DR

CTRLV -1

CTRLS -1
ﬁ““l_l
CTRL.UF, -1
mm;mﬂ.«—l

1
1
1
i

belete line [comtcol=V]

Faune congole sutput (control-£]
Erint congole sutpit (control-F)
Help key f[oconteal=-")

Block—send Begquence

gbUTIBTT 20IN0Y pRIOUeSEY *d
TENURH &,J380 000 ODEaWQID
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1/0 Device Delivers for CDOS

Console Routines

D146 ¢
L4t

014EB?
D14E"
o151t

0154
DLSS"
DL57F
Drse"
0154t

n1set
O1SE*
01sF?
011!
162"
nis4!

1ED2
ChEnoL*

21TBDE
COSEDOT
CZEFOOD"

i
10E7
25
20p4
ca

21401F
D
IOFD
23
20FA
c9

{0578}

0424
0425
0426
0427
0428
0429
0430
G411
04332
0433
0434
D435
0436
0437
0438
0439
o440
0441
0442
0441
0444
0445
0446
0447
o448
0449
0450
0451
0452
0453
0454
a455
Q456
0457
0458
0452
D460
0461
04632
0463

Ask terminal for a funckion ke; byte by sending a conkrol-B {3102 only)
Opon Exdit:  E-flag le reset 1f function key was pressed
I-flag is set If timeout occorred before subseguent char.

REEFRYTE:
Lo R, CTRLE § Outpak a control-B to console
CALL cooT i to regquest a funckion key byte
1 Pall throogh to get function key byke:

i Get a Funckion key byte
7 Upon Exit:  E-flag ie resekt LF function key wag pressad
1 T-flag 18 set if timeout occurred before subseguent char.

GETFBYTE:
LD AL ; FORCTIME i Get pounter for time bebtween characters
GTFB20: CALL CETAT 1 Get console-in status
JF WE,CIN 1 Won-gero means char. 18 readyp; get it and
3 return with Z=flag reeet (CIN returns
7 Elag thie way]l te indlcate function key
DEC L 7 If akill ne character, count down
JR HE,GTFB2D 1 i
DEC B y F
JR K OTFB20 1/
RET 1+ Retorm with ZI-flag met to indicakte
1 no character within timecut

7 Delay rootine to walt for approx. 30 mecco.
1 Registers: HL registers are not preserved

HATITIDNS,
Lb HL, 8000 1 Load counter for time of 30 nsec.
WALTL0: DEC E t Total time approx. = (no. in A] x 1 maec.
JR HE  WAITZO ] i
DEC il T
JE Kz, WhIT2O v
RET
t Equate needed for GETFBYTE
FOMCTINE EQU 1400 i Maximum time allowable between charackers

1 of fonction key eequence (total ting is
7 Approx. 21 weee. times value ehown)

TenUey €,1980 S00) CoWWOIS

2#BUTIETT BoINOg paIqueBEy g
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170 Pevice Drivers L[or CDOS
Congale Houtines

o472
0473 ; Get Consele ODubtpuk Status
0474 ; Dpon Exit: A = =1 [FFA) &rd Z-flag 18 reset 1f ready for char.

3:;2 ! B = 0 and T-flag Ls eet 1If not ready for character
a165" DEOD 477 CRDY: IR A, CSTATFE 7 Get conpole-gut status
4167" E&E0 D4TH ARD CTBE i Check console TBE flag
01e59" cg 0474 RET 2 7 Congsole not ready for character
016A" 3EFF 0480 LD Ayl + Console ready for characker
fleCY 5 D481 RET

o402

483

k484 ; Consele Dutput Routine
0485 ; Upon Entry: A contalng the character Eo be output

D436
alen® p5 42T COOT: FOER AP + Bave character for a momenkt
O16E" CDESOL" 0468 CoO0T30: CALL CROY + Get console-sut status
171" 28FB 0489 IR 1.COUTI0 i Tero means console busy
0173r F1 o430 POF RE i Regtore character
0174" p301 0451 ouT COATA & i Datput the character

Q176" 2 0453 RET

SBUT3ETT 22an0g PRIQUWRSSY "d
TENUBN 8,138 SO0 OoUaEs 1S
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CROMEXOO RE0 Macro Assembler version 03.07 May 22, 19B1 11:23:16 Page [O13
10 Device Drivers for CDOS
Console Routines

asa4
0509 3 EBet BEpeclal Conocle Command Including Curaor Addressing
0510 ; Dpen Entry: for cupsor addresaing:
6511 : E contains curser row in the range 1-24
nhiz ¢ D contains cursor column in the range 1=84
0513 = for special concole commands
G514 BE=10
515 b contalns the speclal command Bumber
0516 ¢ HL contalna pointer to stelng for some commands
0517 & Aocontaing additional information for eome commands
nsia
0173 arp 0519 CEET: LD Ceh i Bave the additicnal information
0176" TH a5Z0 Lx AE # Check whether it's a apecial
0179° AT 0521 RHD B i or cursor-address command
O17A" 2B28 0522 JE L, CECONMD 7 Bkip to do special command
Q170" 0646 0524 LB L i HSecond apeclal character is "F"
0178’ CpADOl® 0529 CALL SEWDESC i Bend escape—sequence for cursor addeessing
Q181" 3ELF 4530 LI A.1FR i Load A-reg. with offset to cenerate row
0183° B3 0531 ADD E 7 hdd incoming row number to the ofEaet
0184" CDEDOLY 0532 CALL CouT 7 Dutpat so-created character
0187 3EIF 0533 Lo A.1EB i Load A-reg. with offset to genezate coluamn
0189%" B2 0534 RO ] 7 Bdd incoming column nomber to the offset
01BA" C3I6DOLT B D535 JF Cour ; Dutput so-created character & cetuen
0536
B537

0538 ; Print escape Ssguence on Congole
053% ; Dpon Enkry: B containa command character

ps40
D1BD' 3ELD 0541 SEHDESC(LD A, ESC 7 Send an escape character to
O18F" CDEDOL* D542 CALL COUT i congole to stark sequence
0192 78 BE43 LD BB 7 Retrieve the command chacacter
019%3' CIEDOLe® B 0544 ap cour # Print the command char. & returh

D548

0547

0548 ; Print escape—dot sequence on console
0549 Dpon Enkry: B containe command characker

E5a

0551 BEND.ESC:
01%8"' IEIB D552 LD B.ESC + Bend an escape character to
0198° CDEDOL® 0553 CALL couT i ‘conscle bo start sequence
a1sB" 3IEZE 0554 n . ¢ Bend a dot character to confole
019p* CDEDQL® 0555 CALL couT 1 as second speclfier of sequence
21la0" 78 NESE i h] Ay B i+ Eetrieve the command chacacter

i

O1AL' CIEDOLY E D557 JF couT Frint the command char. B retirn

Tenuey £,31238[] 8040 CIWIWOID

sbuTys1] Soinog pITqEURESY "q
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CROMENCO =0 Macro Assembler wersion 03,07

150 DMeyice Drivers for CDOS

Console Hgubines

a1ce”

01

0560
0561

T
H
!

CHCONMD LD
CEr

EET
PUER
Lk
ADE
LD
JR

IRC
CHCMR 0 LD

CPFLAG:

ol

May 2%, 1981 11123116

Set special consele command (part of CSET)
Upan Entey:

D containg the epeclel command number
HBL containa pointer to string for some commands
€ econtains additional information for pome commands

Ak 1 Get nunber of speclal comsand
5C.HAX 7 Check For 11legal speclal
RC 1 command and retuen if Eo
AL ; Save address polnter
BL, 5C. TBL 7y Point to table of special command values
L i Bdd offset in A to Eable address in HL
L.A
RO, CECHPIA .
i P
By {HLY f Get the command frem the takle
B ; Restore address polnter
B i Zero means command not implemented
1 i Betugn if command not implemented
Fel i Bave the specilal character
P SERDESC 7 Bend egcape-aequence to congole & return
TFH 7 Strip off top bit
B 8 + Multiply by 3
E R
F LS
BL : Save address pointer
AL, ROUTTRL i Polnt Lo routine kable
T 1 Add displacenent to HL
Lgh i i
RC  CECMDSD PR
H i
By [BE) + Get rouptine address into DE-reg.
HE: 3
Ty [HE) i 4
AL P4
Ay (BL) 1 Get mask into A-regqg.
AL : Gat address polnter
DE 7 Fut routine addreso on stack
i Execote routine
1 7 Cursor pad enable/diaable speclal command flag

F {1 = CDOS pre-programmed function keys;
1 0 = terminal's actual function key seguence)

SEUTISI] S01N05 palgusssy *d

TenURY 8,188 S000 O0DUSUOTD
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I/0 Device Drivers for CDOS
Console Routines

061z
0613 7 Special command table for Coomemco 3102 and X101 terminals
614
0ipd® 45 04615 SC.TBEL: DB gt g 0 - £lpar screen
nipl® 48 0616 ne TH" : L - Eome cursor
oipRt 44 aa17F DE ‘ot : 2 - Back space
oip3t 43 0E1E DE Lgr 3 - Forward space
0lpd" 41 0512 TE A" : 4 - Fove cursoc up
alos" 42 ag20 {14 ‘B 55 - Hove copaor down
NiD6" &5 0621 bE B 1 B = Clear bo BOL
n1n7 " Ak QX2 B g L o T = Clear to BEOB
pioe' 84 o624 DE B4R 7 B = High light
olpa' 85 0625 LB B5R # %= Low light
nLDAY 86 06 26 -4 B&H F 10 - Medium light
nipa' B2 06313 DE "Bt 7 11 - Enable keyboard
ninct 63 0634 1313 i - 512 = Disable keyboard
eipe' B 0535 a4 BOE F 13 = Enable cursor pad
Q1DE™ Bl 0636 18 418 7 18 = Digable cucsor pad
BIDE' &0 0637 21 ik o r 15 - Begin protected field
N1ED' 5B DEIB oE Y p 16 = End protected Eield
0l1ELY 83 0639 nE 828 F 17 = Begin blinking
OLE2" BX 0640 DE B3d 7 18 = End blinking
OEEIT™ &O LN ne o T ;1% = Line=aend
014" 49 0642 B b 1 § 2 - Page-send
BIES" 30 0643 il e 5 21 = Aux-gend
DIE&E" 54 0644 OE B 1 I = DAlete characker
orETT 8] 0646 nE el p 23 = Inaert character
BIER' 4D 0647 DE 't 14 - Delete line
BIEST 4C de4e B TR 25 - Inmect line
OT1EAR" 5T 0655 DB WY f 26 = Format on
DLER" B Q656 DE b & 7 27 = FPormat off
QLEC' &7 0558 oe ETH 1 2B = Beverae on
nlem' a8 0855 DE BBR 5 2% = Hevergs off
GLEE' 8% OEED DB BE9H 7 10 = Opderline on
OLEF" AA OEEL oA BAH F 3L = Dnderlinme off
GLEO" 33 0662 ne 8 r 32 = Diaplay meEdadge O
D1FLT 32 0663 ful:] r2T F 31 = Dlaplay message off
O0lF2* BB 0664 DE BBH 7 34 - CPO message deposit
OLF3' 40 0665 L] | § A5 = Imnsert characker off
DLF4" 52 0566 j1:] 'R i 36 - Graphlce mode on
D1FS' 53 0667 TE et : 1T - Graphices mode off
BIFG" ShA 0664 o] 'Y ;38 — Corgor on {toggle in 3102)
BIFT! BA LLEE ] DE rg! : 19 = Corsor oEf [toggle En 314032}
DLFRT ET 0870 DB 'g? 1 40 - Memory lack on
BiFat &4 asTh DE k! r 4t - Hemory lLock off
D1FAY BC 0672 L] BCH § 42 - Line lock
BiFR' B a673 DE BN ;: 43 - Line anlack
O1FCT BE 0674 DE RER : 44 - Read character at cursor
gi.?ﬂ: 38 0675 DB ra! H iﬁ - Alarm I‘-'I‘lt
FE' 39 0676 DB A 7 46 = Alarm of
(O02F) 0678 SC.MAX BEQOD =B, THL ? Length of table

gBUT3ET] 80INOg palquaEsy g
TENUBK B,I8B[0 SO0 OOUSWOIN
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CROMEMCO ZED Macro Assembler wersion 03,07 May 2%, 1981 11:23:1%
1/0 Device Drivera for CDOS
Console Roulines

nyoz

0703 ; FRoutline address table for special consele commands

o704

0705 ; Hoter When apsembled, the numbér of entries inm this tabhle
0706 ; HMOST eqoal the pumber of entries in SC.TEL with bit 7 sel,

nrar
BLIEFY Indzt 0708 PBCUTTEL=DM CORSPAL : BD0H - Emable curgsor pad
Nol' pa o709 1LY 1
00" oazr a710 ([} COREPAD : ElH - Disable: curser pad
a2o4' .oQ 0711 (5 Q
205" 102" a1z oM SETATR : BIH - Begin blinking
aTt g 073 DR ELINE
a2p8t 3702t a714 oW EESATR 1 B3 - End blinking
aloat 0z 0715 ij:3 BLINE
a2ne' 370z! LU DH RESATE 1 BdB - High light [Aormal)
a20m" 0% 9718 na BRLFIRTS
a2ne" 3102t 0719 OH SETATE r B5H - Low light
azie' 0l a7z0 DA BALFINTS
4211 3Tozt 1721 o EESATE ¢ BAE = Mediom 1ight
0233 01 i ] 153 ARLFINTS
D214 312t 1723 oW SETATR i BTH = Peverse on
026" 10 0724 113 REVERSE
G217 374zt ivzs ™ RESATE 7 BEA - Reverse off
018" 10 0726 ng REVERSE
D21A" 31027 arzr H BETATR : B9 - Onderline on
42rC* 20 0nze o ONDREINE
f21p® 3702t 0729 W EESATR : BAR - Onderline off
0ZLF' 20 17240 oa ONDRLINE
Q2207 S702° 73l oW CPIMSG : BEBH - CFD message deposit
Q222" 0 0732 bR a
0223 gFOz* 0733 M LIMELOCK : BCA - Linme lock
nizst am 0734 1513 g
02%e' GFOZ' 0735 {5} LINELOCE : EDH - Line unlock
0228" D 0736 bR Tmt
haaar gigz!' 1737 (i} EDCURES 1 BEA - Read character at cursor
az22m' 47 0738 ;18 o th
1740
0741
1742 5 Eguakes and wvarlable needed for 3002 amd 310] special command rootines
0743
(o001} 0744 PBALFINTE EQU R : Ralf-intenslty attribote Bit mask
[E002] 0745 BLIRE EQD =1 i Blinking-field attribute bit maegk
(paldg] 1746 REVERSE EQUD "4 i Reverse-video attribute bit mask
[oo2my 1747 ONDRLINE EQU "% ¢ Dndexlime attribote bit mask
07448
07449
02ct on 0750 ATFLAG: DB o 7 AtEributes-get flag byte

Page DO16

sBuTISTT 201n0S paTqussSY g
[BNUBKY &, 7950 S007 OOWSWOID
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CROMEMCE T20 l\lm_:ru Assembler version 03,87 May 23, 1981 11:23:16 Page 0OQL17
/0 Device Drlvers For CDOS
Conggle Routines

a7T52

0753 1 Enablefdisable funckion key transmit-throvgh (cursor pad on/foff)

0754 3 Upen Enkry: A contains B ko transmit actoal fumctlonm key sequence and

g;gg I non-zero to transmit CDOS pre-programmed fonctlon keys
020" 32CFOLT 0757  CORSPAD:LD {CPPLAG] G R : Store wvalwe in cursor pad flag & cetucn
o230t C9 o758 RET

nT5%

L]

0761 ¢ Eet kerminal atkrlibote at present cursor positlon

763 : Upen Entry: A contains the bit mask Lor the attribote to be set

HrEY (Blinking fleld - 2102 or 3101 terminals)

g;g; I [half intensity, reverse wldeo, & vunderline - 1102 only)
0231 212caat 0766 BETATR: LD AL  ATFLRAG i Polnt to attributes-get flag byke
234" BE a7 apR [RL) ¢ Combine old attributes with new in A-reg.
0235 1805 3‘;:; JR SENDATE 1 Send atteibubtes to khe Lermipnal

il

4771 ¢ Reset terminal attribute at present cursor position (3102 only]

077 ¢ Upon Entey: A containa the bit mask for the atkribute to be et

4173 [Elinking field - 3102 or 3101 kterminals)

g;;; T (half intengity, ceverse video, & underline - 1102 only)
O23T' 2F 4776 REBARTR: CPL # Invert all incoming bits
Qixet 2lacoa’ T LD AL ATFLAG i Polnt to attributes-set flag byte
023e' ak ] AHD: {HL] ¢ Use mask in A-reg. bto turn off old attribute

l]'.';? § Fall throwgh to send atiributes to terminal:

a7En

0781 3 Hend seguence to termimal to finish setking/resetting attributes
0782 7 Upon Entey: B containe byte with appropriste attribute bita set/reset

9783
p3ac' 71 0784 SENDATRILD (ALY A 1 Save byte specifying atteibates set
0230 066D 0785 Lo B, 'm" ¢ Hormal-wvideo (3102 or end-blinking (310L)
B23F' AT 7B BRD R ! Check whether all atkributes &sre resst
0240" CHADDL? a7a7 Je i, SENDESC r Skip if =0 to gand speelal command & reburn
k43! DERC a7as LD B 1T 1 Start=blinking apecial command bte 3102 & 3101
0245% FEO2 o743 cP BLINE 1 Check for blinking=field attribute hit magk
247! caspol’ 0794 ae ¥, SEMDESC 1 Skip if =m0 to send speodal command B rekurn
0248 DEE4 a7as L B, g ! Seb-visual-attributes special compand Eo 3102
024C" cpdpol’ o7n6 CRLL SENDESC 1 Send escape-geguence to congole
034F' 3aZcoz! o797 LD A (ATFLAG)H F Gek [lag byte specifying atbributes set
0252 Céad oTan DD ta! i Convert attributes to appropriate RSCIT
0254 Cl6D0L’ aras ap CouT 7 Gukput ag-created character & cetucn

sbutysT] aoines parquUassy "qQ
TENURY S5,1380 S00D COWANOID
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CROMERCO 280 Macro Assenbler weraion 03,07 May 22, 1981 1L:23:16 Page 00LE
L/0 Device Drivers for CDOS
Congole Eoutines

afidih g
0812 p Bend pesgage to berminal boffer [(CPO mesaage deposit for 3102 only)
003 ; Dpon Entry: AL poinks bo message to be printed terminated En s 0 or a €R

e
D257" 0B3IE 0805 CPFUMSG: LD B! ¢ CEO-meagage-deposit epecial command ke 3102
0259' COEDOL* QB0 CALL BENDESC 7 Send eacape-gequence to congole
02sc' T8 0807 CFOM30: LD A [BED F Get a characker of the message
02snt A7 oRog AMD A 7 Check for 0, end of line indicaktor
O25E' 2A0A oB09 JR Z,CPOMED i Skip If o to give terminating command
0260 FEOD ogln CF CR § Check for CR: end of line indicator
DRE2" Q06 Q811 an Ty CPOMSE f Skip If eo to glve terminating command
264" CDSDOLY oB12 CALL COAFT i Print the pessage charackter
26T 23 0A13 IHC BL : Folnt to next message character
nZ68" 18F2 gglg SR CFIM30 ; Skip to process next character

1

0Z6A" IEID 0816 CPUMS0: LD A CTRL.RB + Get terminating character Eor
H26C" CIBR0L" Bgl'l‘ JP COHIT i CPU-pessage-depogit & output it

DR1E

081e

0820 p Lockfunlock a display line on tecminal {3102 onlyl

G821 3 Upon Enkeys A contains the command byte to lock/unlock the linpe

opz22 © contalns line nomber to be locked/onlocked (En range 1-24)

oAzl or

naid g T contalns number > 24 to unlock all dieplay 1ines

na25

0836 LINELOCK:
D26F" A7 Daxy L Geh r Line-lock/unlock special command to 3102
azrnt 19 naza LD By 1 Get line nomber ln Corfeg.
09271 FE1% nexa P 15 1 Check it for outside the range 1-24
0273" 3009 LR IR HC, LINLSG 7 8kip if so to onlock all lines
275" CDEOGL" 0B31 CALL SENDESC FoSend eEcape-gegquence o console
0278" 3E1F 0832 LD Ay1FR f Load A-req. with offset ko generate Line
n27a' Bl 033z ADB [ ¢ Add incomlng line rumber te khe offset
G427B" CIE0NLT gﬁgl aF couT 7 Cukput sc-created character & retuorm

835
D2IE" 0GIF 0836 LIWLSC: LD Byt f Unlock=-all=limes gpeclsl command to 3102
Q2B0" CIEDOLY Egg? ae SENDESD F Send eecape-seguence ko coneole & rerurn

B
naa

NE40  ;  Read character abt present cursor positisn (3102 enlyl

0841 § Upon Entry: A contalns the command bybe te read curser charadter
gg‘ii r Upon Exik: A contains the character en the screen at the cursor poaitien
4
D2B1T 47 0844 ROCURS: LD He A + Read-cyrsor-character speclal copmand ko 3102
Q284" CDEDOLY 0&45 CALL EENDEBL ; Send escape-sequence to console

p2eT" CleFon? ng46 Jr CIN * Get the character to be Teturnsd

BHUTIETIT 22IN0S pERIOQUSSIY (O
TENUEN B,13B[] S000 oduamoln
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CROMEMCD 280 Macro Assembler version 03,07

I/0 Device Drivers for CDOS
Paper Tape or Card Reader Houbines

agpn
[0058") 0301 RIHIT EQU
(005E") 0901 RSTAT EQO

[DDEF"]) 0433 RIN BQo

DUOMMY
CETAT
CIE

Hay 22, 1981 11:23:16 Fage 0019

If no reader iE presenkc, use console
conklines and congider it the case of a
teletype with paper tape reader connecked

IRNUEW B,188( S007 couawolIs

EBUTASTT eoInog papquassy (g
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CROMEMCO Z80 HMacro Assembler version 03.07

1/0 pevice Drlvers For CDOS
Paperc Tape Ponch Routines

e
[O058%) a91T FIRTT  EQU
(0165 0938  PROY EQU
(016D ) 09230 POUT EQL

DEMMY
cosT

May 22; 15981 11:23:16 Fage G020

If no ponch ia present, use congole
routines and consider It the case of a
teletype with paper btape punch connectad

IENURY 8,388 SO0D OJUSMOIN

sbur3ysT] solnog paTquessY O
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CHOMEMCO 280 Wacro Assembler wersiom 03,07 May 22, 1981 11:233%:16 Fage 0021
I/0 Device Drivere Eor CDOS
List Device Rouktlnes

0544
05245 ¢ [Dummy] List Device Initialization Routine
08dE
{58t} 09;; LIIKIT EQU DOMMY 5 [TUART ia already inikislized by CDOS upon booting)
an
0949
0950 ¢ Gekt Parallel Printer [List Device) Ouktpuk Status
0%51 ¢ WUpon Exit: A = -1 [FFH] apd Z-flag ia react iF ready Eor ¢har.

ggig T A= 0 and Z-flag is set if not ready EFor character
DZAA' DBS4 0954 LIRDY: IR By LETATF FoGek list=out stakoe
DXACT 2F Q955 CPL §F Cheek for negative-logie
DZED' E620 04956 ] LETP § printer-ready flag
brEF' C8 0957 RET ] 7 Printer net ready for character
pr9QT JEFF 0958 LD F P 1 Peinter ready for charactex
0zaz2T C4 sERY ] RET

0860

ETY

092 3 Parallel Printer (List Device] Cutput Routine
0963 ¢ Upon Entry: A contains the character to be output

0954
DIe3" FEIL 0865 LlooT: CF CTRLO # Check for printer-select character
BX95" 2R0T 0966 JR B L10T40 ¢ 1f yas, skip & don't check for ready
DzaT* F5 0867 FOER AP f Save character for a moment
0298 CoBMO2" 0868 LIOTI0: CALL LI1RDY p Goek list-out Etatus
NZ9BE" ZBFB 0959 JE 2,L10T3I0 ¢ Zero means printer busy
DZID" Fl asTn POP AE 5 Regtore character
0Z9E' COLFF 0877 L1OT40: SET LATROR A & Para must be presented with strobe
0ZRO" D354 ooTE aoT LONTA, A ] bit high prior te prinkting
0zA2' CRBP 0979 BES LETEOE, A t Low-to-high transition of strobe
DZAAT D354 D8 Ed alik] LOATHA, A ] bit printa the character
DZRE" CRFF O9EL BET LETROB 7 Strobe ism et high vpon this
DZAR' DIG4 aagz auT LONTA, & : instruckion and characker 1a printed

DZaa" €2 0585 RET

gBUTIET] S01N05 palquassy ~g
IEnUEy ©,1380 SO40 ODWSNOID
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CROMEMCO T80 Macro Assembler wersion 03,07

1/0 Device Drivere for CDOS
List Device Roukines

1oa7
(QO58") 10BA LINIT EQU
(DZAA") loas  LERBY BOU

(0283 ") loan  LoOT EQU

LLIRLT
L1RDY
Llour

May 22, 1881 11:23:16

7 Papallel printer fnitialize
1 Parallel prinker output-ready
1 Parallel printer cutpit a byke

Page 0032

sbUT3ISTT @|0IN0S pelquUassy *qd
{enuUey 5,190 00 OOESUOIN
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CROMEMCO E80 HMaceo Assenbler versien 03.07 May- X2, 19B1 11:23114 Bage 0023
1/0 Device Drivera for CDOS
Clock Routimem

1lpl
.H.gg 3 Btart-Time Fooublne for Clock in 3102 Terminal
Q2AE' Q610 1104 STRTCLEILD B, 5P y Bet-clock apecial command to 3102
OZED' CDEDOL" 1105 CALL EEHDELE 1 Send escapr—sequence to console
02RO JRISO0° 1106 Lo K, THOURY 3 Get the hoors value
0ZE3"' Coladlit 1107 CALL FRTASC 4 Print hours to conscle In ASCII
0ZB6" JA2E00" 1108 Lm Ay {MIN]) 3 Gat Ehe minutes walue 3
QZES" CO1&0l" 1109 CALL FRTAAC 1 Print minptes to console in RECIT
QZBRC' 3R2700° 1110 Lo A, SEC) s Get the meconds wvalue
o2nRE* C31E803° E 1111 JF FETASC i+ Print seconds te consolo in ASCIT
1112
1113
iLH; 7 BEead-Time Routine for Clock inm 3102 Terminal
DZCZ " DEAF 1116 EEADCLE:LD B, "0 1 Read-statpa—line special command to 3102
D2CAT CRADOL® 1117 CALL SENDESC i Bend escape—seguence to console
02c7t coSanl’ 1114 CALL WAITIOME # Glve 3102 tipe bto process special function
02CA' COSEOLY 1119 CALL WAT TIOME PR
oicp' codaol’ 1130 CALL GETFBYTE i Read firet control-B and/or clear UART buffer
o2plt codgOlt 1121 CALL AERFRYTE + Regquest the second contral-B
az2p3t €8 1122 RET ] 4+ Beturn if tineouty kthis terminal not a 3102
024" FEOZ 1123 P CTRLE 1 Check Eor conteol-B ag second chacacter
0ZD6* CO 1124 RET HE 7 Beturn if any other character
Q207" OS1B 1125 LD B, 27 1 Frepare to sklp the nedt 27 charachiecs
0ip4 " cpdgol’” 1126 PRCLEIO: CALL ASEFBYTE 1 Begqueat a Ffunction byte by sending a CTRL-B
QzIpct B 1127 RET I 1 Return IF timeout; unable to read the time
aiop! 10FA 11z8 DJINE BCLEID 1 Loop to bit-bucket the next 27 charackers
Q2nFt coplost 1129 CALL GETTWD + Read 2 hours digits
e} " A 11340 RET 3 ; Retorn IF kimegut; unable to fead hours
Q2E3" 33is00" 1131 L [ROUR] A ; Btore the binary value for hours
02E6" CodG601" 1132 CALL REEFAYTE ;1 Pequest and blb-bucket the ®":* character
O2ES" R 1133 RET z + Beturn if eimeout
OUZER' COOI03! 1134 CALL GETTWO § Read I minutes digits
OXED' CR 113% RET 3 ¢ Retuprn if cimeout; unable to read minutes
O2EE" 222600°" 11218 Lo [MIN] A 1 Btore the binary valus for minutes
02F1T CodE0l " 1137 CALL ACEFRYTE + Reguest and bpit-buockat tha ":" character
02F4" cé 1118 RET % i Return if timsout
GIFR' conla3zt 1139 CALL GETTWO i Bead 2 seconds digits
02FB" CB 1140 RET N + Beturn if timeout; unable to read seconds
02F0" 322700° 1141 LO [BEC) ;& ¢ Btorg the Gipary valoe for seconde
Q2FC" IE02 1142 LD A CTRLE + Acknowledge the last character with
02FE" C3gDO1* 1143 JB cogT H final CTRL-B as regquired by prokocol
1144
1145
1146 ;3 Get two ASCLII characters from terminal
1147 3 and combine them into a binary number raturped in A-reg.
1148 ; wpon Exit: A contains the bimacy byte
H;g i Z-Elag is set 1If timeout ocours before chat.
a3nlt Coasdl’t 11531 GETTWO: CARLL ASEFDYTE I Request a fonction byte sending CTRL-B
Q304" ce 1152 RET 3 : Return if timegut ogcurred before byte
0345 EGOF 11523 ARD OFH * Btrip to valoe between 0 and 9
0367 47 1154 Lo B,k y o Multiply firsk digit by 10

sbUTISTT P0inog parguassy =g
TENURK B, 3980 SO0 COWaHOID
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CROMENCD 80 Macro Assembler versian 03,07

I/0 mevice Drivers [or CDOS

Clock

a30e"
axag’
Q30"
aiog*
a3act
axgm’
axin'
0311*
0313°
nilac
a3ls"
03l6*
kS

Routines

1155
1156
1157

Ay B

May 22, 1981 11:23:16 Page D024

4
!

i

il

Save firek digit for & moment

Bequest a second epecial Function byte

Return if timeout dccirced before byke

3!1’1? to value between 4 and 9

Combine first digit with second digic
and hold binary walue in B-reg.

Reset E-flag to indicate po timeout

Retrieve binacy value te be retucned

sBUT3IET] 201008 paTqEIEEY *d
IEnUEy 8,135 SOd) ooWSWOID
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CROMERCD TAQ Macro Assembler vergion 03,07 May 22, 1981 11:23¢16 Page QD25
I/0 Device Privers for CDOS
Clack Houtines

116%
1170 ¢ FPrint binary number on coneole in ASCII
1171 ; Upon Enkey: A contalns the binary number teo be sent to 3102 terminal

1172
031" 062¢ 1173 PRTASC: LD B, 0= 1 B-reg. will comtaln most sig. printable digit
a¥la" Q04 1174 PRTAIO: IHC B ¢ Increment to next printable digil:
0318" DEOA 1175 808 10 I Compare value in A-reg, to 10
0311n' 310FB 1176 JR WL, FRTAID ¢ Loop to inccement moBt 8lq. digic 4f A 3= 10
031F" CH3A 1177 Do O+l I Convert remainder to ASCII if A < 10
0a21° 4F 1178 LD C/h § Save gecond digit [or a moment
m3zz! 73 1179 Lb AR r Retrieve first digit
0323° coEnol’ 1180 CALL CouT 1 &nd prismt it on console
Q326" 79 11E1 Lb A€ 1 Retrieve second digik
03277 cignol’ 1182 JE ik 1 and primt it aleg

EBUTIETT 20Inog pETQUISEY °d

Tenuey 8,3850 SOOD OSWaMOID
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CROMERCO 280 Macro Assembler wersionm 03,87 May 22; 1581 11:23:ls

I/0 Davice Driwvers for QmOS

Hotes

F32R® [00R0)

Brrors
Range Count

Praogram Length

1191
1192 &
1183 gy
1184
1188

1]
4

0328 (810)

Hobe: The last assembled byte of thia module MOST HOT be a Defline
Storage (D& or DEFE] pmeudo-op to asgare proper operation with CDOSGER

EXND

*ad

Tenuey §,IIE] SOO0 OsUswOIN

SEUTISTT B2IN0E paTgUIsEY
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CROMEMCO TH0 Macro Aepembler vecslon 03.07
/0 Device Drivers Lor CDOS

symbol

ADMIA
ASEFBEYTE
ATFLAG
BACKE
BLINE
BLESERD
C3101
302

23703
Ci779
COATR
CIH
CIRIT
CLOCEK
COHEOTE
cooT

COuTEm
CPFLAG
CPOR30
CPOMS0H
CPONEG
CR

CROA
CROY
CECHDAn
CECNDED
CECOMMD
CERET
CEIM2D
CEIN3D
CELHAR
CSIRSH
CEPECIR
CETRSD
CEPAT
CETATE
CTRE
CTRL.RE
CTRL. IR
CTRLE
CTRLN
CTRLG
CTREE
CTREG
CTRLS
CTRLAY
CTRLY
CTRLE
CURSFAD
DATE
DELLIKE
DUFARY

value

nooq
146"
D2act
pooa
ooo2
D143
anog
FEFF

EFFF
onog
anel
anEp!
ansa!
anLe”
oopo!
O160"

OLEE"
al1ce?
n25c!
a26A"
azsrt!
anon
an4n
B165'
a1el!
alcT!
ala4d’
a1y
agge’
ones!
agga”
aanp"
O0B4"
aoET"
agse"
aaon
agen
aolp
a0lE
Qa3
O00E
agoE
ooln
oo}l
a0l
agle
agly
aala
Q220"
o024
a13B*
aasg?

Deln

LS
0434
0750
aden
0745
0412
anls
1014

ap29
031
aaaz
02540
o207
0154
e} B
0487

0408
Q606
nan?
0316
oBas
2064
Qo83
0477
0575
0555
D566
0519
aars
0283
0z2ad
0294
0274
0215
0223
0081
ooed
0a74
0075
o5y
a0es
Q066
poe?
BOER
0069
poTn
po7l
ooTa
0757
DASH
0415
pza1

Eeferences

0526
0313
U1

0713
0317
0523
0120
n7Es
1254
0542
na%a
0251
n13a

o139
11840
0484
0342
0BL4
0808
73l
0311
0224
n1ig
0573
553
0522
0140

0578
1121
aTie
o715
[ELF:
0233
0792
B257
0arl
0401
0304

0313
1182

75T
reLl
rE1
LET:L]

0254
B2zl

03Ls

0417

09565

07Ed

0937

o620
1136
arar

07393
061D
Q210
1100
0942
09E4

n328

0431

na3e

0274
0477

1132 1137

0628 DESD
0316 (402

1043 1083
DOUBT 1043

0330 0441

ah32 0534

0440 0802

May 22, 1981 11:23:16 Page 0027
1151 1160
x700
O405 0422 0513 0545 (582 C0R10 DE2) 0E4f Q65T 0700 0714
1085
OB46 0003
0542 0544 0553 0555 0557 0799 OBL2 D817 OB34 09319 1143

0318 0322 0326 D338 D415 0419 0430 1123 1142

0547

eBUTIZTT 2Inog palquaseEy ‘g
TEtURY 8 ,78S0 SO0) SoUSWOID
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CHOMEMCO TR0 Macro Regenbler werslon 03.07

150 mevice Drivers for

Symbol

ESC
FALSE
FXBUFF
FOEHF
FPFLAG
FEPTR
FUR.KEYS
FURCADDE
FURCTIME
FURCYAL
CETFBYTE
GETEUNC
GETTHO
GTFE20
GTRC20
GTRCI0
GTFRC40
GTRCE0
GTRCTO
HALFINTS
HELF
HEUE

10, B0
o, Bl
10, B2
10,83
T, B4
10,85
I, BE
10,87
IGBYTE
LIINET
LloT3d
L1oT40
L1ouT
LIRDY
LOATA

LF
LINELCCE
LINIT
LIKL50

HOLRDR
MUILLE
PAGE.S12

Value

QolE
ielif]
011D
oooc
011A*
GLIE"
FEFF
Go2g"
B5T8
ga22*
014B"
QoAD"
20
DL4E"
nome "
(L]
roES "
nro4t
LERE
G0ol
r1alet
po25*
ulaliL]
poal
poo2
0093
o004
oons
0004
ooa?
ool
rosg"
nzag*
naapt
oxa3*
BROAT
0054
el i} ]
M2EF"
posa"
02TE"
023"
DZBA"
eluked )
o0sdq
pood
[eleked
oozat
ooal
pool
aoon
cono
noog
na4d

Defn

on7a
ORLL
0374
OOE3Z
0371
0372
0013
G168
0467
03iaz
0438
034
1151
0440
0332
0326
0332
0147
LELY)
3744
0418
0159
0043
0044
an4s
046
o047
anda
an4s
onsn
042
o347
0868
a9rT
0965
05954
ons?
OREL
OB1E
1088
08316
1nen
1pag
ansg
anse
Qg
D160
qa1s7
Lkl
o003
an3e
op3r
053
ontd

May 22, L1981 11:23:16
Refercnoes

0541 0552
0015 0al6 0022 0024 003L 0033
0307 0306 0312 0314 0329 0331 DRF4 Q341

0235 0276 0285 0293
4283 0285

0132 0135 01%F 0225 0230 D267 0422
0346

o438

0345

030% 1120

0279 0349 0363

1129 1134 1139

445 Qa47

0315

0310

k217 0320

0155

LEED)

0718 0720 0722

2194

1106 1131

1088

M9ES

11

B2ED 140840
4962 10E%
GATE 09BD ODE2

733 0715

S

0EIR

rL52

BIS1

nahE

noay oah4

044377 0973 0OBL
1108 1136

1043 1065 1092
0206

nase

492 0495

Page 0028

sBUT3ISTT P0In0g pPaTqEWEEEY q
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CROMEMCO E80 Macro Ageenbler veralon 93.07

10 Device Drivers for COOS

Bymo]

PAUSE
PEALD
PDATA
FIRIT
BOOT
FROY
FRINT
PRINTER
PRTAID
PRTASC
FETATP
ETRE
FUN.BU.R
FURCH
REAUD
BRCLEID
HOATA
EDCORE
ROR.BD. R
REARCLE
READER
REBATR
REVERSE
RIR
RIRIT
BOUTTBL
REDR
BSTAT
RETATFE
S.PRINTE
£ PUNCH
5. RERDER
SEAODD
EC.MAX
SC.TRL
EDATR
SREC
SEND, BSC
EENOATR
SENDESC
SER.BD.R
SETATR
SBC
SETATE
STHE
STRTCLE
TROE
OHDRLIRE
vr
WALTZH
HAITIOHS
YEAR

Valoe

01in?
anzn
Q021
058"
9160"
a165"
013F"
anjar
O31A"
03xlat
op2n
Q0En
0anL
a1zt
002
02nge
0021
o2ea’
000l
gaca!
anes!
0237"
anle
ange’
anha’
0lFp"
0040
onsE"
a0in
aonpon
oo
aann
ans0
e
olon’
0051
aaay"
0136"
a2ic!
01ant
ooes
02317
00z
00s0
anan
02ne"
FFFF
ap2o
000E
01s5E"
0158"
onzat

Defn

0416
rlik
noea
937
na3s
nadg
o417
G150
1174
1173
rogl
oogq
L2l
146
onge?
1126
BORE
ra44
ok Bed i}
1116
bldl
0778
o746
o903
o0l
a7oe
ODER
oanz
el
B033
an24
o2z
ook
AETE
a61%
o103
B161
B551
0784
0541
3122
0766
a076
0101
alnd
1104
anin
0747
[l
o457
k455
156

kReferences

01592

M146
0148
0147
0193

1176
1107
ez

1128
a7a7
0155

0714
0Ty
144
0142
r520

0143
onar
1012
906
0850

0567
a5Te

1110
0208
07ER
059

06712
1104
0102

0154
L
p72E

458
033z

1109
o3

0T17
0726

ODBE
1043

OETE
1141

B584
0718
0103
pals
o073k

046D
1118

May 22, 19BF 1R:23:16

1111

0721 0725 0729

1092

OTEY 0794 0796 0806 0831 0837 0845 110k 11RT
a723 0727

an2s

111%

Fage 0022

gEUTIFT] 221n0g paTquessy -d
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Cromemco CDOS User's Manual
Index

16FDC, 18, 65
4FDC, 1B, &5
@ program, 11, 60

Abort, 92, 122

hdding different I/0 device drivers to CDOS, 44
Addresees, 32

Alternate tracks, 66

mmbiguous file reference, 25, 169

BECII definition, 22

ATTR intrinsic, 8, 20, 438

ATTRibute, 51, 87

Attribute protection of files, 8, 48

Mutomatic startup and program execution, 38

Backup of disks, 12

Batch (@) utility, 11, &0
Bitmap, 104, 169

Buffer, 85, 105

CoOS, 1

CDoS prompt - definition, 5

ChOS simulator, B85

CDOSGEN, 1, 27

Check 1f allocated system call, 148
Clock Switch, 178

Close disk file, 108

Cloge dick file sy=tem call, 108
CHNTRL=-1, 73

CNTRL-C, 20, 66, 101, 103, 122, 161
CNTRL-E, 37, 101

CHTRL-G, 93

CNTRL-H, 102

CNTRL=-1, 93

CNTRL-J, 93

CHNTRL-L, 37

CHTRL-M, 37, 93

CNTRL_RI 31' g-l'

CHTRL-F, 1¥, 38, 58, 93, 100, 120, 150
CHTRL-R, 101

CNTRL-5, 12, 37, 58, 9%, 96
CHTRL-T, 38, 58, 100

CNTRL-U, 237, 101

CNTRL-V, 12, 37, 101

CNTRL-W, 38, 58, 100

CHNTRL-X, 37, 101

237



Cromemeo CDOS User's Manual

Index

CHTRL-%, 23, 120

Cold

bootstrap, 35

Command line buffer, 85

Command structure & syntax, 40
Compare files, 78

Concatenate files, 78

Console ready, 103

Control character usage, 12
Control characters, 12, 38
Control characters - console; 316
Control characters - printer, 37
CP/M = CDOS differences; 2

CP/M compatibility, 1

Create file system call; 114
CRT functions, 134

Current disk, 104, 106, 117
Current disk system call, 117
Cuocrent drivey 5, 36, 125
Current record, 146

Cursor — definition, 5

bata file, 171
Data-definition, 21

Date, 69, 83; 90, 136, 137
Date, setting of - STAT/D, €9
Default, BS

DEL,

102

Delete extents system call, 151
Delete file system call, 111

Deselect current diek system call, 104
Device drivers, 43

Device I/0, 83

Device names, 23

DIR,

')

DIRectory, 51

DIRectory command, 17

Directory entries, 71

Directory entry structure, B8

Directory listing alphabetical — STAT/A, &9
Directory of a disk, 7, 51, 88, 149

Disk, 105

Disk
Disk
pisk
Disk
Disk
Digk
Disk
Disk
Disk
Disk
Diszk

boffer, B6, 112, 113, 118
cluster allocation map system call, 119
drive configuration for CDOS, 28
label, 90, 142

label, writing of - STAT /L, 71
log-in vector system call, 116
organization, 17

precauntions, 3, 20
specifications, 18

specifier, &, 170

type specifiers, 18

238



Cromemco. CDOS User's Manual
Index

Diskette — 3740, 64

Diskettes, 3

Display filenamea - STAT/H, 72
Divide, 130

Divide integers system call, 130
Double width characters, 97
Drive selection, 36

Drivers - adding to CDOS, 44
Drivers - I/0D device, 43

DOMP, &3

Dump f£ile contents, 63

Bditor, Screen, 81

Editor, Text, B2

Editors, B1

Eject disk system call, 132

ERR, 7

ERAze, 53

Erase a file, 7

Eragse all files on-a disk - STAT/Z, 73
Erase files alphabetically - STAT/E, 70
Erase files from a disk, 53

Error messages, 159, 162, 165

ESC, 65, 103, 150

Extended file format, B9

Extents, 88, 151

Fce, B85, 107, 112

File, 171

FPile Area of a disk; 17; 19, 79; 170
File attributes, 141

File concatenation, 79

File contreol block, 85, 87, 124

File definition, 5, 21

File reference, 23, 24, 25, 171
Filename; 5; 171

Filename exterizsion, 171

Find next entry system call, 110
Floppy disk access error messages, 159
Format disk,; 64

Format name to FCB system call, 126
Function keys, 29, 30, 31, 135

Cenerating a new CDOS, 27

Get I/0 byte system call, 98

Get master drive system call, 152

Get user-register pointer system call, 121
Get version number system call, 133
Gloassary of terms and symbols, 169

239



Cromemco CDOS User'™s Manual
Index

Hard disk, 28, 64, 66, 142

Hard disk access error messages, 162
Hard disk alternate tracks, 66

High Memory, 15, 16

Home drive system call, 131

I/0 Byte, 45, 98, 99

1/0 device drivers, 43, 44
INITialize, 9, 64

Initialize a disk, 9, 64

Input buffered line system call, 101
Interrupts, 91

Intringic commands, 6, 40, 47

Label, 71

Labeling a disk after initialization, 65
Link to program system call, 12B

Linker, B84

List, 97

Lizst directory svystem call, 149

Loading CDOS, 35

Logical record, 123, 125, 131

Low Memory, 15, 14

Master disk, 40

Haztery drive, T2, 105, 152

Master drive, setting of - STAT/M, 72
Memory, &, 15, 27, B4

Modification of I/0 device drivers, 44
Motors off gystem call, 144

Multiply, 129

Multiply integers system call, 123

Open disk £ile, 107, 128
Open disk file system call, 107
Operating aystem, 5

Port assignments, 83

Power—on Jump, 176

Primed registers, 83

Print buffered line system call, 100
Print text file, B0

Printer - 3355A, 43, &8, 98

Printer = 3703, 97

Printer drivers, 43

Frogram sbort system call, 92

Punch, 96

240
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Index

Random access files, B0, 148

Read console, 93, 120

Read console with echo system call, 93
Read congole without echo system call, 120
Read current record system call, 148

Read date system call, 137

Read disk label system call, 142

Read logical record system call, 123

Read next record system call, 112

Read reader system call, 95

Read time system call, 13%

Reader, 95

REMame, 8, 55

Rename file, 8, 115

Rename file system call, 115

Replacement characters, 25, 172

Reget CDOS & select master drive system call, 105
Reset switeh, 13, 41

RETURN - definition, &

RUBout, 37, 102

Bafequarding your data, 12

SAYE, 37

Save memory contents on disk, 57

Screen editor, B1

Search directory gystem ecall, 109

Select current disk drive system call, 106
S8et bottom of CDOS system call, 145

et date system call, 136

Set disk buffer system call, 118

Set file attributes =ystem call, 141

Set I/0 byte system call, 929

Set options system call, 150

Get program return code system call, 140
Set special CRT function system call, 134
Set time system call, 138

Set user CNTRL-C abort system call, 122
Single file reference, 23, 172

Bpecial CRT funotion, 134

Starctup.cmd, 38, 62

STATus, 11, 67

Status of system printout - STAT/S, 73
Status of system, brief — ETAT/B, 69
Status of the system, 11, &7

Btorage — definition, &

Summary of CDOS a{stEH calls, 153, 154; 155, 156, 157
Switch settings, 175,

System Area of a disk, 1.!54r 19, 16, 5, 79,172
System call - check if allocated, 148
System call - close disk file, 108

System call - create file, 114

System call - current disk, 117
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System
System
Eystem
Syatem
System
System
System
Syatem
Eysatem
System
Syatem
System
Syatem
Syatem
Sygtem
System
System
System
Syctem
System
System
System
System
System
System
System
System
Svetem
System
System
System
System
System
Syesten
System
Syotem
System
Systenm
System
System
System
System
System
System
System
System
Syatem
System
System
Svstem
System
System
System

call
call
cal)l
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
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call
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call
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call
call
call
call
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delete extents, 151
delete file, 111

desel

ect eurrent disk, 104

disk cluster allocation map, 119

disk

log-in vector, 116

divide integers, 130
eject disk, 132

find

next entry, 110

format name to FCB, 126
get 1/0 byte, 98

get master drive, 152
get user-register pointer, 121
get version number, 133

home

drive, 131

input buffered line, 101

link
list
motor
multi
open
print
progr
read
read
read
read
read
read
read
read
read

to program, 1248

directory,; 149

g off, 144

ply integers, 129
disk file, 107
buffered line, 100
am abort, 92

console with echo, 22

console without echo,
current record, 146
date, 137

disk label, 142
logical record, 123
next record, 112
reader, 95

time, 139

rename file, 115

reset
gearc
gelec
set b
set d
sat d
gat
set I
get o

CDOS & select master
h directory, 109

t current disk dcive,
ottom of CDOS, 145
ate, 136

igk buffer, 1148

ile attributes, 141
/0 byte, 59
ptions, 150

120

drive, 105
106

get program return code, 140
get special CRT function, 134

set t

agt user CNTRL-C abort, 122
test for console ready, 103
update directory entry, 127

write
write
write
write
write
write

ime, 138

consocle, 94

current record, 147
list, 97

logical record, 125
next record, 113
punch, 96
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8ystem calls, 83, %92, 153, 154, 155, 15&, 157
Svstem ercror messages, 165
System startup, 35

Terminal — 3101, 135

Terminal - 3102, 12, 58, 136

Test for consele ready system call, 103
Text editer, 82

Time, 73, B3, 138, 134

Time, setting of - STAT/T, 73

Transfer a file, 9

Tranafer files and expand tabs, 79
Transfer files and strip non-ASCII, 79
Transfer files and strip rubouts, nulls, 79
Transfer filee and wverify, 79

Transfer read protected files, 79
Transfsrring files, 7B

TYPE, T, 38

Type a £ile, 7

Type-out of a file, 58

Upderscore, 37, 102

Update directory entry system call, 127
Uzer Area of memorY, 15, 16, 173
Utility programs, 59

Warm start, 316, 84

Write conscle system call, 94

Write curcent record system call,; 147
Write list svstem call, %7

Write logical record system call, 125
Write next record system call, 113
Write punch system call, 96
Write-protecting disketbes, 20

WETPSYS utility program, 17, 75

XPER; 9, 78

£=80 registers, 83

[ 1, 169

{1, 169
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