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MANUAL ORGANIZATION

The purpose of this gquide is to provide the wuser with
the necessary information required to generate an MDOS
system, to use the MDOS command programs, and to produce
user-written programs that are compatible with MDOS. In
addition, a orief summary is presented of the MDOS-supported
software products which are currently available.

The User’s Guide has been divided into two parts. PART
I is intended for the new user of MDOS who is just receiving
his system. It is essentially a manual within a manual that
can be read as an entity by itself. It provides the basic
concepts that are necessary for the installation of the
EXORdisk and for the simplified operation of MDOS. PART I
contains descriptions and examples of the basic forms of the
most frequently used MDOS commands in the order in which they
would most likely be used 1in a software development
environment. The infrequently used commands are also
summarized 1in order to direct the user to those chapters
(command descriptions) as the need for their use arises.

PART Il is intended as a detailed reference manual for
those who need to know specific or extended information about
the #MDOS commands, the system structure, and the resident
system functions.
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CHAPTER |

The EXORdisk II is a single-sided, single-density, dual
diskette drive storage system designed for wuse with the
EXORciser or EXORterm. The EXORdisk III is a double-sided,
single-density, dual diskette drive storage system Adesigned
for use with the EXORciser or EXORterm., The EXORdisk III can
be expanded into a four-drive system.

Nith either the EXORdisk Il or EXORdisk IIl system, the
following 1items are also included: a floppy disk controller
module, a floppy disk interconnection cable assembly, and a
software disk operating system. An illustration of a typical
EXORdisk system is shown in Figure I-1.

The M6300 Diskette Operating System (MDOS), in
conjunction with the EXORciser and EXORdisk II or EXORdisk
IIl, provides a powerful and easy-to-use tool for software
development. MDOS 1is an interactive operating system that
obtains commands from the system console. These commands are
used to move data on the diskette, to process data, or to
activate user-written processes from diskette. All this can
be accomplished with a minimum of effort3 and since MDOS is a
facilities oriented system, rather than a supervisory
oriented one, a minimum of overhead is imposed.

In addition, an extensive set of resident system
functions are provided for general development use. Such
functions as dynamic space allocation, random access to data
files, record I1/0 for supported and non-supported devices, as
well as many register, string, and other diskette-oriented
routines make MDOS a good basis for a user’s application
system.
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Figure 1-1. Typcial EXORdisk system.
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1.} Hardware Support Required
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The minimum hardware confiquration required ton support
MDOS consists ofs

-- an EXORciser or EXORterm with EXbug firmware
-— 16K RAM

-= EXORdisk II/III dual diskette drive unit

-- EXORdisk II/III floppy disk controller module
-- Interconnect cable

~— ASR33 (TTY) or RS=-232C compatibie terminal

The EXORdisk II can read and write diskettes recorded in
an IBM-3740-similar format (single-sided, single-density).
The EXORdisk III can read and write all diskettes that the
EXORdisk Il can handle. In addition, diskettes formatted in
the Motorola single-density, double-sided format can alsc be
read and written. The double-sided diskettes cannot be used
in the EXORdisk II.

The above minimum configuration will allow the user to
run any of the MDOS commands that reside on the MDOS system
diskette at the time of purchase. Other additional hardware
may be required to run the MDOS-Supported software products.
Such information is described in Appendix H.

1.2 Additional Supported Hardware

MDOS also supnorts a line printer and the reader/punch
(record) devices of the system console. The line printer
interfaces to the EXORciser through the printer interface
module (MEX68PI) which consists of two PIA’s plus the
necessary buffering devices and address decoding. If the
printer interface from an EDOS system is used instead, it
must be modified for wuse with MDOS, The modifications
consist of adding the following lines to the printer

interface PIA:

!« Print select (high=selected) to PBO (pin 18 of PIA)
2. Paper out (low=paper available) to PB1 (pin 11 of
PIA)

The system console’s automatic reader/punch (record)
devices must be similar to a Teletypewriter”’/s paper tape
reader and punch. For a complete description of the system
console requirements consult the ®"M6800 EXORciser User’s
Guide®",
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1.3 Software Support Required
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No additional software is reguired to run the onerating
system as it comes shipped on the system diskette.

l.4 Program Compatibility

All of the MDOS commands and system files that are
shipped on the system diskette must be wused with that
particular version of MDOS., MDOS commands and system files
from other versions should never be intermixed.
MDOS=Supported software products (see Appendix H) with
version numbers 3.00 or greater must be used with MDOS 3.00.
They will not operate correctly with prior versions of MDOS.,
In addition, prior versions of the M6800 Linkinjy Loader
(RLOAD, through version 2.03) will not operate with MDOS
3.00. Prior versions of other MDOS~Supported software
oroducts will work with MDOS 3.00.

Most user-written assembly language programs that were
developed independently of MDOS can be executed on an MDOS
system without reassemblys however, such programs will have
to be converted into the memory-image file format before they
can oe loaded from diskette into memory (see section 2.8.5).
Programs need only be changed when transferred to MDOS if:

1. They make assumptions about the
initialization of the stack pointer after
they are loaded into memory,

2. They are origined to load (initialize memory
while 1loading) below hexadecimal location
$20,

3. They make assumptions about the physical
structure of diskette tables or files,

4. They utilize the diskette for input/output,

5. They make assumptions about the contents of
the SAI and IRQ interrupt vectors.

If a user has prior EXORciser support software products
which he has purchased from Motorola (e.Q., editors,
assemblers, or compilers), that software must be upgraded to
be compatible with MDOS,

If a user has software that he has developed using
previous versions of MDOS, then Appendix J shnuld be
consulted for a list of differences between MDOS 3.00 and
prior versions that may affect programs running with MDOS
3.00.

MDOS 3.0 User“s Guide Page 01-04



INTRODUCTION 1.5 == Hardware Installation

1.5 Hardware Installation

- - - - -

The floppy disk controller module and drive unit should
be 1inspected wupon receipt for broken, damaged, or missing
parts as well as for damage to the printed circuit board.

The packing materials should be saved in case reshioping is
necessary.

1.5.1 Four-drive system installation

The following procedure must be performed to install the
four diskette drive version of the EXORdisk III. This
section is not applicable to EXORdisk II systems or to
dual-drive EXORdisk III systems. This procedure must be
performed before the floppy disk controller module is
installed (next section). It should be noted that in the
four-drive configuration, all diskette controller originated
lines must be terminated in the 1last drive of the daisy
chain. When facing the front of the disk drive units, drive
zero is on the 1left and drive one is on the right of one
unit, while drive two is on the left and drive three 1is on
the right of the other unit. Before the following
modifications are made, both dual-drive units are identical,.

l. The housings from both dual-drive units must be
removed.

2. In the dual-=drive unit that is to contain drives zero
and one;, the Terminator Network (Motorola P/N
5INW9626A01) should be removed from the socket XA22
on printed circuit board (pcb) for drive zern. The

drive one pcb socket XA22 should not have the
Terminator Network installed.

3. JPR Il should be installed in the jumper area of the
pcb for drive zero.

4., JPR 9 should be installed in the jumper area of the
pcb for drive one.

5. The housing should be replaced on this dual-drive
unit and the drives marked as zero and one.

6. On the other dual=drive unit the Terminator Network
should be installed in socket XA22 of the ocb for
drive three. There should be no Terminator Network
installed on socket XA22 of the pcb for drive two.

7« JPR 11 in the jumper area of the pcb for drive two

should be removed (if installed). JPR 8 should be
installed.
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8. JPR 9 in the jumper are of the pcb for drive three
should be removed (if installed). JPR 10 should be
installed.

9. The housing on this dual-drive unit should be
replaced and the drives marked as two and three.

10. The 50-pin ribbon cable (Motorola P/N 30BW1324X01)
should be installed between drives zero/one and
two/three.

1.5.2 Floppy disk controller installation

To install the floppy disk controller module into the
EXORciser, the following steps should be followed:

l. The PWR keyswitch on the EXORciser should be
turned OFF. CAUTION: Inserting the floppy
disk controller module while power is applied
to the EXORciser system may result in damage
to components of the module.

2. Any other card in the EXORciser that responds
to addresses between hexadecimal $E800
through $ECO7, inclusive, must be removed
from the system or configured for a different
address range.

3. The floppy disk controller module can then be
inserted into any available card slot. It 1is
desirable to keep all of the cards in the
EXORciser close togethers it is specifically
recommended that dynamic memory boards be
kept as close to the MPU board as possible.
Nhen properly installed, the component sides
of all cards should be facing the left-hand
side of the EXORciser chassis (as viewed from
the front). I'he EXORciser motherboard
connectors are offset and keyed to prevent
backward installation of cards.

4, The interconnect cable should then be
attached to both the drive unit and the
diskette controller module. CAUTION: The
pin index mark on the connector must match up
with the index mark on the cable. Damage to
the module will result if the cable 1is
installed the wrong way.

5. Power can now be applied to both the drive
unit and to the EXORciser -- the hardware 1is
installed. The operator should get into the
habit of turning on the power in the
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following sequences system console,
EXORciser, EXORdisk, and line printer. The
power off sequence should be the reverse?
line printer, EXORdisk, EXORciser, and system
consocle. No diskettes should be in a drive
while the drive’s or the EXORciser“’s power is
being turned on or off.

l«6 Software Installation

There is no software installation that need be
performed. All MDOS software is included on the diskette
that 1is shipped with each EXORdisk. This diskette contains
the operating system and a set of commands that comprise
MDOS. It may or may not contain any of the MDOS-supported
software products such as editors or assemblers. These
products are dependent on the mode of system purchase.
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CHAPTER 2

2. GENERAL SYSTEM OPERATION

This chapter provides the user with the basic concepts
that are necessary for the simplified and typical operation
of MDOS. It contains descriptions and examples of the
initialization procedures and of the basic forms of the most
frequently used commands. These examples clearly illustrate
how MDOS is used to edit a program, to assemble it, to
convert it into a loadable module, to load it and execute it,
as well as some other useful operations. The commands are
presented in a sequence that is commonly followed in a
software development environmnent.

2.1 System Initialization

To initialize the operating system, power must first be
applied to the EXORciser and to the diskette drive unit. No
diskette should be in the drive while power is being turned
on or off on either the drive or the EXORciser. Once the
power is on, the following steps must be followeds

l. EXbug must be initialized and configured for
the proper speed of the system console. If
power has just been turned on for the first
time, EXbug initialization is automatically
performed by the power—-up interrunt service
routine in EXbug., If power is already on and
MDOS is to be re-initialized, then either the
ABORT or RESTART pushbuttons on the
EXORciser’s front panel must be depressed to
initialize EXbug. The prompt *EXBUG V.R"
will be displayed by EXbug indicating it 1is
waiting for operator input. V" indicates
the version and "R" the revision number of
the EXbug monitor in the system.

2. An MDOS diskette (one shipped from Motorola
or one that has been properly prepared by the
user (see section 2.8.10)) must be placed in
drive zero. The door on the drive unit must
then be closed in order for the diskette to
begin rotating. For the side-by~side drives,
drive zero is on the left side, as seen from
the front. For the EDOS-converted systems
using the vertically stacked drives, drive
zero is the top one.

The diskette must be oriented properly before
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being 1inserted into the drive. When the
diskette is inserted properly, the label 1is
facing up, and the edge of the diskette with
the 1long narrow slot in the protective
covering 1s inserted first. The labelled
edge will be the last edge to be covered up
as the diskette is inserted into the drive.

3. (Operators with EXbug 2 in their systems will
skip this step. The EXbug | command Y“MAID"
must be entered. An asterisk (*) prompt will
be displayed once MAID has been activated.

4, The MAID command "E8003G" must be entered if
the debug monitor 1is EXbug I. For EXbugy 2
monitors, the EXbug command "MDOS" must be
entered. Either command will give control to
the diskette controller at the specified
address. The controller will initialize the
drive electronics and then proceed to read
the Bootblock into memory. Once the
Bootblock has been loaded, control is
transferred to it. The Bootblock will then
attempt to load into memory the remainder of
the resident operating system.

2.2 3ign-on Message

If no errors occur during the initialization process,
MDOS will display the message:

MDOS VV.RR

meaning that MDOS has been successfully loaded from disk and
initialized. The #vv" and WRR" indicate the version and
revision numbers of the operating system, respectively. In
addition, an equal sign (=) 1is displayed as a prompt
indicating that MDOS is ready to accept commands from the
operator. The equal sign prompt is subsequently displayed
each time the MDOS command interpreter gets control. The
sign-on message showing the version and revision numbers is
only displayed when MDOS is reloaded from the diskette.

2.3 Initialization Error Messages

If for some reason the drive electronics are not
properly initialized, or if the diskette in drive zero cannot
be read properly to 1load the Bootblock or the resident
operating system, then a two~-character error message will be
displayed and control returned to the EXbug monitor.
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The following

initialization.
letter WE®,

Message

El

E2

E3

E4
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2.3 -- Initialization Error Messages

errors can be produced dur ing
All two-character messages begin with the

Probable Cause

A cvclical redundancy check (CRC)
error was detected while reading the
resident operating system “into
memory.

T'he diskette has the write protection
tab punched out. During the
initialization process, certain
information 1is written onto the
diskette.

IThe diskette 1is not damaged and can
still be used for a system diskettes
however, the write protection tab
must first be covered with a piece of
opaque tape to allow writing on the
diskette.

fhe drive is not ready. The door 1is
open or the diskette 1is not vyet
turning at the proper speed. If the
diskette has been inserted into the
drive with the wrong orientation, the
"not ready" error will be also
generated. If a double~-sided
diskette 1is wused in the EXORdisk II
drives, this error will also occur.

Closing the door, waiting a little
bit longer before entering the
HEB003G" or "MpDOSH command, or
turning the diskette around so it is
properly oriented should eliminate
this error.

A deleted data mark was detected
while reading the resident operating
system into memory.

A timeout interrupt occurred. This
indicates that a diskette controller
function was not completed within the
allotted time. This error can also
occur 1if the ABORT pushbutton 1is
depressed while a diskette transfer
is in progress.
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E6 The diskette controller has been
presented with a cylinder-sector
address that is invalid.

This error indicates some type of a
hardware problem. For example, the
error can be caused by missingy or
overlapping memory, bad memory, or
pending IRQs that cannot be serviced.

E7 A seek error occurred while tryiny to

read the resident operating system
into memory.

Like E6 errors, this one indicates
some type of a hardware problem.

E8 A data mark error was detected while
trying to read the resident operating
system into memory.

E9 A CRC error was found while reading
the address mark that identifies
sector locations on the diskette.

The diskette controller errors EI, E4, E8, and E9
indicate that the diskette cannot be used to 1oad the
operating systems however, a new operating system can be
generated on that diskette, making it useful again. Chapter
10, DOSGEN command, and chapter 15, FORMAT command, Adescribe
ways in which damaged diskettes can be regenerated.
Depending on the extent of the errors, the diskette may be
used In drive one to recover any files that may be on it
(section 2.8.9).

The diskette controller error E5 can occur for a variety
of reasons. The most common reason, and the most fatal, is
the destruction of the addressing information on the
diskette. If the addressing information has been destroyed
(verified by wusing DUMP command to examine areas of
diskette), the FORMAT command may be used to rewrite the
addressings however, information on the damaged diskette
cannot be recovered. (Occasionally, after a system has just
been unpacked, the read/write head may have been positioned
past its normal restore point on cylinder zero. 1In this
case, trying the event which caused the error three or more
times may position the head to the proper place. If this
fails, the head will have to be manually repositioned past
cylinder zeros however, this problem rarely occurs. The E5
errors can also occur if a user-written program accesses
drives 1=3 without wusing one of the system functions and
without first restoring the read/write head on that drive.

Even after the resident operating system has been
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successfully read into memory, certain errors can occur in
the subsequent initialization procedure, During
initialization the resident operating system cannot access
the error message processor since it has not been
initialized. Messages similar in format to those generated
by the diskette controller are displayed to indicate such
errors. They differ from the diskette controller errors in
that the second character of the two-character message is a
non-numeric character. The following errors can occur during
initialization, but only after the resident operating system
has been read into memory.

Message Probable cause

—— —— v - —— - —— " ———

E? This error indicates that the
Retrieval Information Block (RIB) of
the resident operating system file
MD0OS.SY is in error. The operating
system cannot be loaded.

The diskette probably is not an MDOS
system diskette, or the system files
have been moved from their original
places. The REPAIR command (Chapter
22) can be wused to identify which
files are missing or if their places
have been changed.

EM This error indicates that there was
insufficient memory to accommodate
the resident portion of the operating
system,

The memory requirements described in
section 1.1 should be reviewed. If
the minimum requirements are
satisfied, then the existing memnry
should be carefully examined for bad
locationns.

4]
—

The version and revision of MDOS
already loaded into memory are not
the same as those on diskette. This
error usually occurs as the result of
switching diskettes in drive zero
without following the 1initialization
procedure outlined in section 2.1.
The error can also occur if the ID
sector has been damaged.

The error can be avoided 1if the

initialization procedure is followed
correctly every time a new system

MDOS 3.0 User“s Guide Page 02-05



GENERAL SYSTEM OPERATION 2.3 == Initialization Error Messages

diskette is inserted into drive zero.

ER The addresses of the Retrieval
Information Blocks of the MDOS
overlays are not the same as those at
the time of the last initialization.
This error may occur for the same
reasons as the “EI" error.

EU An input/output system function
returned an error during the
initialization, Errors of this sort
indicate a possible memory problem or
the opening of the door to drive zero
while the 1initialization 1is taking
place.

EV One of the system files is missing or
cannot be loaded into memory. If a
system file is missing, the diskette
has been improperly generated or the
file was intentionally deleted., If a
file cannot be loaded, then the
diskette should be regenerated. The
diskette may be used in drive one to
save any files that may be on it
(section 2.8.9). This error may also
occur 1if the door to drive zero is
opened while 1initialization 1is in
progress.

2.4 Operator Command Format

- - o e W ) Gy D S e P T T P A S T N SED L S S - w— S

After the sign-on message is displayed, MDOS is ready to
accept commands from the operator. The equal sign prompt (=)
indicates that the command interpreter is awaiting input via
the console. Generally, the -equal sign prompt will be
redisplayed after each command has finished its function.
I'he operator-entered command line must always indicate which
command 1is to be executed. In addition, the file names that
may be required by the command must be specified. Some
commands also allow various options that can alter the way in
whicn their functions are performed. These options are also
entered on the command line. Each command line must be
terminated with a carriage return. The command line has the
following formats

<name 1> <name 2>,<name 3>,...sy<Nname n>s$<options>
where each <name i> (i=l to n) has the form of a complete
MDOS file name (see section 2.7.1). The name of the command

to be executed is always <name 1>, The remaining names and
the options may not be required, depending on the individual
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command. The following liness:

DIR EDIT.CM:13E

FREE

MERGE FILEle! ,FILE2:0,FILE3:1,FILEl®]
are valid examples of MDOS command lines. Section 2.8
describes in a simplified form the basic format (i.e., the
command/s name, what file names must be specified, and what
options are available) of the most frequently used commands.
PART II gives a complete and detailed description of all MDOS
commands. In addition, Appendix H contains a summary of the
command line formats of all MDOS-Supported software products.

Most frequently a "space" is used to separate <name 1>,
the command name, from the other names which are tvpically
separated by *"commas™. The %semicolon® always separates the
options from the rest of the command line. The “space" and
"comna® are the recommended separators since they make the
command line the most readable$ however, any character that
will not be mistaken for an MDOS file name character, a
suffix delimiter, a 1logical wunit number delimiter, or a
device name delimiter (see section 2.7.1) can be used as a
separator. The use of special characters, although
permitted, 1is not recommended because the command line
becomes very unreadable.

2.5 System Console

The system console is used as the communications device
between the operator and the operating systiem. MUOS messages
are displayed on the console printer or display mechanism.
MDOS commands, as well as operator inputs prompted by the
commands, are entered via the keyboard. All command line
input and most input to the various commands requires upper
case, alphabetic characters. Numeric and special characters,
of course, are case independent. To allow corrections to be
made to any typed line before the terminating carriage return
is entered, several special keys on the keyboard can be used.
In addition, two other special keys serve to prematurely
abort a command in progress or to “freeze" the display of
messages on the console.

2.5.1 Carriage return key

The CARRIAGE RETURN key used : .
operator _response to_an MDOS ingut prompt. This is true for
The command line as well as all other 1input that may be
required from the operator by the various commands. The
CARRIAGE RETURN will automatically perform both carriage
return and line feed functions,
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2.5.2 Break key — Con-—TRoLLED ABoRT

The BREAK key 1is wused as a controlled=-abort function
key. Most MDOS commands that take a long time to complete
their function periodically check to see if the BREAK key has
been depressed. If it has, the command will come to a
premature, but controlled, termination point.

The BREAK key should be used, whenever possible, as an
alternative to using the EXORciser’s ABORT or RESTART
pushbuttons. The controlled abort that is achieved with the
BREAK key ensures that all system tables are intact. Since
termination 1is delayed until all critical diskette accesses
have been completed, no file space is lost nor is any system
table destroyed. Such precautions cannot be guaranteed if
the ABORT or RESTART pushbuttons are used, since the operator
has no way of knowing whether or not diskette data transfers
are in progress.

2.5.3 Control-N — HarLT

Control-W is actually a combination of two keys being
depressed simultaneously: the CONTROL or CTL key and the W
key. This combination is used to halt the display of
information on the system console or printer. All commands
that respond to the BREAK key abort function will also be
Yhaltable"® with the CTL-W key. Most MDOS commands that
display more than a few lines of information on the console
will occasionally check to see if the CTL-WN key has been
depressed. If a CTL-W is detected, the command will suspend
processing until any other key on the console keyboard is
depressed (except, of course, another CTL-W). This feature
is particularly useful to hold the display for viewing on
systems that have a CRT. In addition, if output 1is being
directed to the printer, the CITL-W can be used to suspend
printing until the paper is realigned.

2.5.4 Control-X — D&, evE LINE

Control-X is actually a combination of two keys being
depressed simultaneously? the CONTROL or CTL key and the X
key. This combination is used to cancel the input line that
was just entered by the operator (before a carriage return is
depressed). All system input from the console supports
CTL-X. Any characters entered on the current input line thus
far will be deleted and input can be resumed from the
beginning of the line. A carriage return and line feed will
be sent to the console, so that the operator has a positive
feedback that the line was cancelled.
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2.5.5 DEL or RUBOUT

The DEL or RUBOUT key serves as a backspace key during
console input. If the operator detects an error in the
current input 1line (before a carriage return is depressed),
the DEL key will cause the preceding character to be removed
from the 1input line. The character that is removed will be
echoed back to the console so that the operator has a
positive feedback that a character was backed out of the
line.

- — - - > - — o

Control-D is actually a combination of two keys being
depressed simultaneouslys? the CONTROL or CTIL key and the D
key. This combination allows the operator to re-display the
current input 1line (before a terminating carriage return is
depressed)., If the input line has had several characters
backed out (see DEL key above), the line is very unreadable.
The CTL-D key can, therefore, be used to show a "clean" copy
of the 1line for operator inspection. The newly displayed
line will be shown on the line following the current input
line. Operator input is not terminated with the CTL-D key.
Any remaining input must still be supplied, as well as the,
terminating carriage return.

2.6 Common Error Messages

Many error messages are common to the MDOS commands., In
order to be aware of the most common errors, their
descriptions are included here. These common error messages
will be recognizable to the operator since they are prefaced
with a pair of asterisks (**) and a two-digit reference
number. Each command may, in addition, have a set of
specific error messages that will not be displayed by other
commands. These specific error messages will not have the
asterisks or two-digit reference number. Such messages are
explained along with each command’s detailed description in
PART II. A summary of the standard error messages can be
found in Chapter 28. The messages are listed there in order
of their two-digit reference numbers.

AHAT?
The first name entered on the command line was
not the name of a file in the diskette’s

directory. Most often this error occurs as the
result of a mistyped command name.
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*% Ol COMMAND SYNTAX ERROR

The syntax of the command line parameters could
not be interpreted. Most often this error refers
to undefined characters appearing in the options
field.

*% 02 NAME REQUIRED

The file name required by the command as a
parameter was omitted from the command line.

** 03 <name> DOES NOT EXIST

The displayed file name was not found in the
diskette’s directory. The file name must exist
prior to using the command. The <name> is
displayed to show which name of the multiple
names specified as parameters caused the error.

** 04 FILE NAME NOT FOUND

The file name entered on the command 1line as a
parameter does not exist in the diskette’s
directory., The file name must exist prior to
using the command. No file name is displayed,

since only one parameter 1is required by the
command.

** 05 <name> DUPLICATE FILE NAME

The displayed file name already exists in the
diskette’s directory. The file name must not
exist prior to using the command. The <name> is
displayed to show which name of the multiple
names specified as parameters caused the error.

**x 06 DUPLICATE FILE NAME

The file name entered on the command line as a
parameter already exists in the diskette’s
directory. The file name must not exist prior to
using the command. No file name is displayed,
since only one parameter 1is required by the
command.

*% 07 OPTION CONFLICT

The specified options were not valid for the type
of function that was to be performed by the
command. Several of the options are mnutually
exclusive and cannot be specified at the same
time.
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**x |1 DEVICE NOT READY

Most frequently this indicates that a command 1is
trying to output to the printer while the printer
is not ready.

** 12 INVALID TYPE OF OBJECT FILE

Most frequently this indicates that an attempt
was made to load a program into memory whose file
does not have the "loadable" memory-image format,
€.g., a source file.

%% 13 INVALID LOAD ADDRESS

An attempt was made to load a program into memory
thats 1) loads outside of the range of
contiguous memory established at initializations
2) loads over the resident operating systems 3)
loads below hexadecimal location $203 or 4) loads
beyond hexadecimal location S$FFFF.

*x 25 INVALID FILE NAME

A file name was specified that contained a family
indicator (%), that began with a device name
indicator (#), or that did not begin with an
alphabetic character.

**x 4] INSUFFICIENT DISK SPACE
A command is Trying to create a file or to write
into a file. Upon trying to allocate more file
space, insufficient room remains on the diskette
to accommodate the space requirements.

**PROM 1/0 ERROR--STATUS=nn AT h DRIVE i-PSN j

An unrecoverable error occurred while trying to
access the diskette. The error status "nn" is a
value returned by the diskette controller. The
errors are of the same type that cause the
initialization process to give control to EXbugs
however, instead of beginning with the letter
wgn . the status (nn) begins with the digit "3%,
The second digit of the status corresponds
directly to the diskette controller error number
discussed in section 2.3. The #"E" has been
replaced by the "3", Thus, status
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31 is the same as El
32 is the same as E2

39 is the same as E9.

A memory address (only meaningful for system
diagnostics) 1is substituted for the letter "h';
the drive number is substituted for the letter
#i"3 and the physical sector number (PSN) at
which the error occurred is substituted for the
letter "jv,

2.7 Diskette File Concepts

In MDOS, a diskette file is a set of related information
that is recorded more or less contiguously on the diskette.
The information can be actual machine instructions that
comprise a command or user proqgram. Lhe information can also
be textual data, object program data, or any of the forms
described in Chapter 24. The following section describes how
files are named, created, deleted, and protected.

2.7.1 File name specifications

An MDOS file name specification consists of three partss
a "file name", a "suffix®, and a "logical unit number®. File
names can be from one to eight alphanumeric characters in
length, the first of which must be alphabe The
alphabet i€ characters must be upper case letters. Valid file
names could look like the followings

DIR
ASM3870
BACKUP
SO
BLOKEDIT
A

In most cases, all that need be specified when a file
name specification 1is <called for 1is the file name. The
suffix and logical unit number are usually given appropriate
default values by the various commands.

The suffix can be either one or two characters in
length. Like file names, suffixes must begin with an upper
case alphabetic character. The rest of the suffix must be
alphanumeric. A suffix is used to explicitly refer to a
particular entry in the directory. That is, there may be
several entries with the same file name but with different
suffixes, In such cases, a file name reference alone would
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be ambiguous. Thus, the suffix 1is used to differentiate
between entries with the same file name. Usually, suffixes
designate a particular format of the file. Thus, a source
file could have the suffix "SA", Its assembled object
version could have the same file name but with the suffix
wpXw, and its executable version could have the same file
name but with the suffix "LO". MDOS commands usually supply
an appropriate default suffix when dealing with specific
files.

If both file name and suffix are specified, they must be
separated by a period (.). The following are examples of
valid file name specifications using both file name and
suffixs

BLOKEDIT.CM
L.SA

PROCI .CF
DOCUMENT.Y

Since each diskette is a complete file system in itself,
with complete directory and system files, it is possible to
have directory entries with the same file names and suffixes
on separate diskettes. Thus, the logical unit number |is
required to wuniquely specify a directory entry on a given
drive, Logical unit numbers consist of a single decimal
digit (0, 1, 2, or 3). In most cases, MDOS commands supply a
default value for the logical unit number. If a particular
drive must be identified, it must be entered by the operator
as a part of the file name specification. Logical unit
numbers follow either the file name or the suffix depending
on whether one or bpoith are specified. The lcgical unit
number must be ‘seoarated from the file name or from the
1X Ihe following are examples of valid
file name specifica 1ons using logical unit numbers.

BLOKEDIT.CM:0
TEST.Xs1
DIRs1
Z456.D3:3
ASMs2

2.7.1.1 Family names

Some commands allow the operator to specify a family of
file names. Family indicators can occur in either the file
name or the suffix. An__asterisk (%) i
indicator. The family indicator represents all or part of a

i1le name or suffix. For example,

FILE.*

would be a file name specification that includes all
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directory entries with the file name "FILE " but with any
suffix on the default drive. Similarly,

PROG*,SA

is a file name specification that includes all directory
entries with "PROG" as the first four characters of their
file names, regardless of what the remaining characters are,
and with suffix "SA" on the default drive. The asterisk
cannot have characters following it. Thus, the following
file name specifications are invalid:

*PROG. SA
PROGRAM .*B

Not all commands allow file name specifications to
contain the family indicator. The individual command
descriptions should be consulted to see where family
indicators are acceptable.

2.7.1.2 Dev1ce Specifications

Some commands allow the operator to enter a device
specification in the command line instead of a file name
specification. Device specifications consist of two parts:
a "device name® and an optional "logical wunit number",
Device names are two characters long, both of which must be
alphabetic. A pound sign (#) is used as a leading character
to 1indicate that the subsequent two-character sequence is a
device name. For example,

#LP
#CN

are valid device names used for the 1line printer and the
console, respectively. A device specification may be entered
with a logical unit number. Logical unit numbers must follow
the device name and must be separated from it by a colon (3),
The individual command descriptions should be consulted to
see where device specifications are allowed.

2.7.2 File creation

MDOS files are never expllcitly created by the operator.

automatically if tney do not exist. Files Will be created
"according to the file name specification given on the command
line. That is, if explicit suffixes and logical unit numbers
are specified, the file will be <created on the indicated
drive. Otherwise, the appropriate default values supplied by
the command will be used to create the file. Existing files
are unaffected by the creation of a new file.
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2.7.3 File deletion

Unlike file creation, file deletion 1is controlled
explicitly by the operator via the DEL command which 1is
described later. No other command program will delete
existing files on the diskette. Exceptions to this are
commands that automatically create an intermediate work file
to perform the command’s function. These intermediate files
are deleted by the command as an automatic clean-up process.

2.7.4 File protection

All MDOS files can be configured with ion,
with write protection, or with no bprotection. Delete

protection will prevent the operator from inadvertently
deleting the file (the protection can be changed by the
operator so that the file can be deleted). Write protection
will prevent any command from writing to that file as well as
preventing deletion of the file. Normally, files are
unprotected, allowing both writing to or deletion of the
file. The NAME command, described later, can be used to set
or to change a file’s protection.

2.8 Typical Command Usage Examples

The following sections give simple, but meaningful,
descriptions and examples of the most frequently used MDOS
commands in a typical software development environment. No
attempt 1is made in these sections tc cover all capabilities
and options of the described commands. The detailed command
descriptions in PART 1II serve that purpose. After reading
this section, the operator should be able to go "on-=line"
with MDOS and be able to display the directory of a diskette,
create a source program file, assemble it, and load it into
memory for testing. The commands to delete a file, to change
its name or protection, to copy it between diskettes or to
tape are also described. New MDOS diskette generation is
discussed in the last part of this section,

It is assumed in the subsequent discussion that the
system has been properly installed and initialized. Thus, a
system diskette with the MDOS commands resides in drive zero.
Command program files have a suffix of "CM" which is supplied
as a default to the first file name that is entered on the
command line. The default 1logical unit number that is
supplied is ":0", In the command examples that follow, it
will be seen that both suffix and logical unit number are not
specified for the command nanme.

The following notation will be used in the description
of the command 1line formats as well as throughout the
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remainder of the manual:

Notation Meaning
sSnnnn Hexadecimal number *"nnnn®.
<> Syntactic elements are printed in

lower case and are contained in
angle brackets, e.g., <options>,
<name>.

(1] Optional elements are contained
in square brackets. If one of a

series of elements may be

selected, the available 1list of
elements will be separated by the

word “Yor", e.qg., [<tagl> or
<tagz2>].
() A required element that must be

selected from the set of elements
will be contained in curly
brackets. The elements will be
separated by the word %vor',

All elements that appear outside of angle brackets (<>)
must be entered as is. Such elements are printed in capital
letters (if words) or printed as the actual characters (if
special characters). For example, the syntactical element
[3<options>] regquires the semicolon (3) to be typed whenever
the <options> field is used.

2.8.1 DIR =— Directory display

. S —— — D . " - T — S W G ot W . T T W — S —— — —— ———

The DIR command is used to display the contents of a
diskette’s directory. Either the entire directory or
selective parts of it can be displayed. The format of the
command line for the DIR command is

DIR [(<name>] [3<options>]

The file name specification <name> indicates what to
display. The <options> specification indicates how to
display it. If DIR is entered by itself on the command line,
it will display on the system console the file names »f all
user~-generated files on drive zero. If no user-generated
files exist on drive zero, a message will be displayed
indicating that no directory entries were found. This is
normally the case when DIR is used without any options on the
system diskettes that are shipped with the new system. g

displa . LD tbe a8 kzgenerated  files, the  HMS"
option can be placed into the options field:
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DIR 3S

If drive one’s directory is to be displayed, then a "s3i|%
must be typed in place of the file name specifications

DIR :13S

To direct the output of the DIR command to the printer,

only one other option letter need be specified —— "L®, Thus,
DIR s13LS

will produce a listing of drive one’s complete directory on
the printer. The #S" and "L" can be in any order, as long as
they follow the semicolon.

The DIR command can also be used to see if a specific
file name exists on a given drive, This is accomplished by
entering a complete file name specification (i.e., name,
suffix, and logical unit number). Thus,

DIR EDIT.CMs]

will perform a directory search for the indicated file name
specification on drive one. If the directory entry exists,
its file name and suffix will be displayed. Otherwise, a
message indicating that no entries were found will be
displayed., Directory searches for specific file names do not
require the "S" option to distinguish between system files
and user files. Chapter 9 contains a complete description of
the DIR command’s use.

2.8.2 EDIT -- Program editing

The EDIT command 1is used to create and/or to change
user-written source program and data files on diskette. The
EDIT command, although an MD0OS-Supported product which may be
purchased separately, is mentioned here since it is such an
integral part of the software development environment. The
EDIT command, if not included on the MDOS system diskette,
must be copied from the diskette on which it was shipoed (see
section 2.8.9). Once the EDIT command resides on the system
diskette, it is invoked with the following MDOS command lines

EDIT <name>
If the EDIT command is not copied to the system diskette, it
can be invoked from the diskette in drive one with the
following command line:

EDIT:1l <name>

The only parameter supplied on the command line is the
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name of the file that is to be edited. If the file dnes not
exist, the EDIT command will create the files if the file

already exists, then it will be used. The suffix ®SA", which
is typically wused for ASCII source files, is automatically
supplied as a default if no suffix is entered on the command
line. Thus, the user need only specify the name of the file
to be edited. Upon completion of an edit, the file name will
be unchanged. That 1is, a user need not be concerned about
renaming his files between edits. A complete description of
the EDIT command’s format and usage is found in the manual
accompanying the EDIT command diskette, "M6800 Co-Resident
Editor Reference Manual".

2.8.3 ASM or RASM -- Program assembling

- - - —— -

The ASM and RASM commands (hereafter called the
assemnblers) are used to assemble the source program files
created with the EDIT command. The assemblers translate
these source programs into object programs. The assemblers,
although both MDOS-Supported software products which may be
purchased separately, are mentioned here since they are such
an integral part of the software development environment. If
not included on the MDOS system diskette, the assemblers must
be copied from the diskette on which they were shipped (see
section 2.8.9). Once the assemblers reside on the system
diskette, they are invoked with the following MDOS command
line:

{ASM or RASM} <name> [j3<options>]

If the assemblers are not copied to the system diskette in
drive zero, they can be invoked from the diskette in drive
one by using the following command lines

{ASM21 or RASM:1) <name> [3<options>]

The only required parameter is the name of the file that
is to be assembled, Normally, this would be the name of the
file specified in the previous description of the EDIT
command. The assemblers will automatically supply the
default suffix for both the source file that is read (5A) and
for the object file that is created (LX, assuming that the
OPT REL or OPT ABS assembler directive was not used). Such
an object file will be in the standard, EXbug-loadable
format., Such files cannot, however, be loaded by MDOS (see
section 2.8.5). The object file will have the same file name
as <name>, but a different suffix will be assigned to it to
differentiate it from the source file.

Normally, a listing of the assembled program is desired.
The assemblers will not produce a source listing unless the
option to do so is specified in the <options> field. Thus,
the command line to assemble a source program file named
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TESTPROG with source listing output would appear ass
{ASM or RASM} TESTPROG3L

As with the DIR command, the #L" option directs the
printed output to the printer. If a printer is not
available, or if the program is short, the source listing can
be produced on the system console by using the following
options

{ASM or RASM) TESTPROG3L=#CN

If errors are detected during the assembly process, they
will be included on the source listing. If no source listing
is being produced, errors will automatically be displayed on
the console. Typically, the software development process
involves several 1iterations of the editing and assembly
processes before an error-free object file is produced. The
assemblers, however, require that the object file does not
exist prior to the assembly process. Therefore, if a
duplicate file name error message is displayed, the object
file already exists. It must first be deleted before the
assembly process can continue. The next section describes
the process of file deletion.

During the iterative process of editing/Z/assembling to
obtain an error-free program, the object file created by the
assembler can be suppressed by specifying the option "-0O" in
the options field. The command line

{ASM or RASM} TESTPROG3;L-0

for example, will assemble the source program as in the above
examples creating the listing on the line printers however,
the object file will not be created. Thus, the deletion of
the object file between repetitive assemblies is not required
since it is never created.

The *"M6800 Co-Resident Assembler Reference Manual" or
the W“M6800/M6801/M6809 Macro Assembler Reference Manual®
should be consulted for a complete description of the
assemblers” function, usage, and command format.

2.8.4 DEL -- File deletion

The DEL command is used to delete file names from the
directory. The removal of a file’s rame from the directory
makes the file unaccessible to any other process. The file
itself 1is effectively deleted. Thus, in the subsequent
descriptions, the phrases "delete a file name" and "delete a
file" are equivalent. The format of the command line for the
DEL command iss
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DEL <name>

which will cause the specified file to be deleted. If the
object file from the assembly process example above is to be
deleted, for instance, the following command 1line would be
entered:

DEL TESTPROG.LX

It should be noted that the suffix is specified. Since
the DEL command is a general purpose command, like the DIR
command, no default value for the suffix is supplied. Only
those commands that can validly make an assumption about the
type of file they will be dealing with (e.qg., EDIT, ASM,
RASM) will supply default suffixes.

The DEL command will display a message indicating that
the file name was deleted or that the file name was not

found. Chapter 8 contains a complete description of the DEL
command’s other capabilities.

2.8.5 EXBIN -— Creating program load module

The EXBIN command 1is used to convert the object file
from the assembly process (assumes no OPT REL or OPT ABS in
source file) 1into a file whose contents can be loaded into
memory for execution. MDOS can only load programs into
memory that are 1in memory-image files. Thus, the EXBIN
command must be invoked after an assembly process to create
the loadable file. The format of the command line for the
EXBIN command iss

EXBIN <name>

The <name> specified on the command line is the name of
the EXbug-loadable object file <created by the assembler.
Only the file name need be specified. The default suffix
MLX" is automatically supplied by the EXBIN command. A file
in the memory-image format will be created by the EXBIN
process that has the same file name as <name>, but has the
suffix "LO" to differentiate its file type. The following
command line

EXBIN TESTPROG

will convert the file TESTPROG.LX:0 to 1its memory-image
equivalent TESTPROG.L0O:0. Thus, the processes of editing,
assembling, and object file conversion can all be performed
on a file by only referring to its file name. The suffix
will be automatically supplied. Normally, EXBIN will not
display any messages. The next section will describe how to
load a program from a file into memory after it has been
converted into the proper format. Chapter 14 contains the
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complete description of the EXBIN command.

2.8.6 LOAD —- Program loading/execution

D G S - Y S A . T —— — . o — S . . —— D . ——— —— ———

The LOAD command 1is wused to 1load programs from a
memory-image file on the diskette into memory. After the
program has been loaded, the debug monitor can be given
control (for testing the program), or the program c¢an be
given control directly (for execution). The format of the
command line for program loading is:

LOAD <name> [3<options>]

The name of the file whose contents are to be loaded 1is
given as <name>. The default suffix ¥#LO" is automatically
supplied by the LOAD command. Thus, in normal software
Jevelopment, only a file’s original source program name is
required to take a wuser through the four processes of
editing, assembling, object file conversion, and program
loading.

The <options> field of the LOAD command line is used to
specify whether the debug monitor or the loaded program is to
pe given control, and whether or not the program overlays the
resident operating system. If the file TESTPROG from the
previous examples was origined to the hexadecimal memory
address $100, the followingy command lines

LOAD TESTPROG3$V

would be used to load the program. Tnhe *V* option is used to
specify that the program to be 1loaded will overlay the
resident operating system. If the "V" option were left off
the command line, an error message would be displayed. The
absence of the "“G" option letter means that the debug monitor
will be given control after the program is loaded. So, the
above example would be used to load TESTPROG into memory for
testing.

If, on the other hand, the program TESTPROG has already
been tested and works, the command lines

LOAD TESTPROG3VG

would be wused to load and execute the program. No operator
intervention is required to specify the starting execution
address. This is only true if the starting execution address
has been specified on the END) statement of the source program
during the assembly process.

Typically, most wuser-written programs that have been

developed prior to receiving the MDOS system would be loaded
and tested in this fashion. Programs that are developed with
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MDOS as a basis (i.e., programs that use the resident system
functions) are loaded without the "V® option. Chapter 18
describes the details of the LOAD command and should be
consulted if more information is required.

CAUTION: AFTER THE DEBUG MONITOR HAS BEEN ENTERED VIA
THE LOAD COMMAND, MDOS MUST NOT BE INITIALIZED VIA "E8B00:G"
OR ®"MDOS"™ UNTIL EITHER TI'HE ABORT OR RESTART PUSHBUTTON HAS
BEEN DEPRESSED.

2.8.7 NAME -- File name changing

The NAME command allows file names and/or suffixes to be
changed from their originally assigned values. Often, as a
program is developed, its author decides that a file name
other than the original one would be more appropriate and
descriptive. The format of the command line for changing a
file’s name is:

NAME <name 1>,<name 2>

This command 1line requires the operator to enter two
names. The first name, <name |>, specifies the current or
original name of the file. The default suffix "“SA" is
supplied automatically if none is given by the operator. The
second name, <name 2>, indicates the new name that is to be
assigned to the file now known by <name I>, Thus, 1if the
file from the above examples, TESTPROG, were to be given a
more descriptive name, such as BLAKJACK, the following
command would be useds:

NAME TESTPROG,BLAKJACK

In this case, only the file name of the source file
would be changed. Other files with the name TESTPROG but
with suffixes other than "3A" would remain unaffected. The
contents of the file that has its name changed are also
unaffected -~ only the name in the directory is changed,

2.8.3 NAME -- File protection changing

S - —— —— — T T e > —— — —

The NAME command is also used to change the protection
attributes of a file. The command line format for changing a
file’s protection is:

NAME <name>j<options>

The <name> entry is required to identify the file whose
attributes are to be changed. Tne <options> field contains
the letters D, W, or X to indicate how the protection
attributes are to be changed. The letters take on the
following meanings:
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D -—— Set delete protection
W -- Set write protection
X =— Set no protection (remove existing protection)

Thus, if the file TESTPROG (source file) 1is to be

protected against deletion, the following command line would
be used:

NAME TESTPROG3D

If the memory-image file that was produced from the
source of TESTPROG were to be write protected and delete
protected, the following command line would be used?

NAME TESTPROG.LO3DW

The protection on this file could later be removed with
the command lines

NAME TESTPROG.LOsX

Chapter 20 describes in more detail the other features
of the NAME command.

2.8.9 COPY -- File copying

The COPY command is used to make a duplicate copy of a
file on a single diskette, to move a file between two
different diskettes, or to move a file between the console
reader/punch (record) device and a diskette.

To make a duplicate copy of a file on the same diskette,
the following command line is used:

COPY <name |>,<name 2>

where <name 1> specifies the current name of an existing
file, and <name 2> specifies the name of the duplicate copy.
The default suffix "SA" and the default logical unit number
zero are supplied for <name I> if those parts of the file
name specification are omitted. Normally, the destination
file, <name 2>, does not exist. The COPY command, however,
will alert the operator if <name 2> does exist, and ask him
if that file should be overwritten. If <name 2> has a
different logical unit number than the original file, the
file will be duplicated on the specified drive. If the
TESTPROG source file from. the above examples is to be saved
in 3 file called TEMP, the following command 1line would be
used:

COPY TESTPROG,TEMP

The file TEMP will be <created on the same drive as
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TESTPROG, namely, drive zero. To copy TESTPROG to drive one,
one need only specify the logical unit number (31) after the
second name.

The COPY command should be used to move the EDII, ASM,
and RASM commands from their separate diskettes onto the
system diskette in drive zero. Since the names of the EDIT,
ASM, and  RASM commands are to be kept the same, the second
name can be omitted completely. All that needs to be
specified is the logical unit number. Thus,

COPY EJIT.CM:1,20
COPY ASM.CMz21,3:0
COPY RASM.CM:1,:0

would be the commands that are entered if the diskette in
drive one contained these files. The suffixes "CM" are
explicitly specified since neither the EDIT, ASM, or RASM
commAands are source programs.

A similar procedure would be followed to copy any files
from a diskette in any drive to the system diskette in drive
zero. If a diskette has been damaged or cannot be used to
initialize MDOS, it may be placed in another drive in attempt
to save any files that may be on it. The COPY command should
be used to save files in this manner. |If diskette controller

errors occur during such a save process, the files cannot be
recovered,

If a wuser has existing files on paper tape or cassette
that are written in one of the standard record formats (i.e.,
records that end with a carriage return, line feed, null
sequence =-- see section 24.3) and which can be read via the
console reader, the following command line can be used to
transfer those files to diskette:

COPY #CR,<name 2>3%N

where <name 2> is the name of the diskette file into which
the tape file 1is to be written. The first parameter, #CR,
specifies the console reader device, and the "N" option
indicates that there is no MDOS header record on the tape
file.

The above process can be changed slightly so that a file
on diskette can be written to the console punch (record)
device. For example,

COPY <name 1I>,#CP3N
will transfer the file named by <name 1> to the console punch
device, #CP, without the MDOS header information (#"N"

option). Chapter 7 describes in more detail the other
features of the COPY command.
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2.8.10 BACKUP -- MDOS diskette creation

New diskettes, or diskettes never before used on an MDOS
system, must first be prepared for use with MDOS3, The
quickest way to generate a new MDOS diskette is to use the
BACKUP command. Usually, a copy is retained of the original
system diskette that was shipped with the EXORdisk II or III.
This diskette should be used to generate subsequent MDOS
diskettes. It is recommended that the original diskette not
be used for development purposes. It should serve only as
the master copy from which all other diskettes are generated.

A Dblank or scratch diskette should be placed into drive
one., The master system diskette should be resident in drive
Zero. The following command line will then cause a complete
copy of the master diskette to be created:

BACKUP 3U

T'he "U" option specifies that the entire surface of the
diskette in drive zero 1is to be read and copied to the
diskette in drive one. This process ensures that all sectors
on the new diskette can be written to. Once the BACKUP
command has been invoked in this way, it will display the
following message?

BACKUP FROM DRIVE O TO 17?

to which the operator should respond with a "Y®, Any other
response will terminate the BACKUP process, leaving the
diskette in drive one intact. The "Y" response will cause

the diskette copy to take place.

As an added precaution, the two diskettes should be
compared against each other after the BACKUP command has
completed. This diskette verification is invoked with the
following command lines

BACKUP 3UV

If any messages are displayed during the verification
process, the diskette in drive one should not be used as a
system diskette.

Chapter 3 describes the BACKUP command in detail.
Chapter 10 describes an alternative method of generating new
system diskettes.

2.9 Other Available Commands

Several other powerful commands are included with each
MDOS diskette. These commands are not needed initially in
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becoming familiar with the systems however, they do provide
helpful and necessary tools for the advanced software
developer. A brief description of these commands is given
here to shed some light on their utility.

2.9.1 BACKUP -- Diskette copying

" — S — - S o SUE SHR S G V_— T S T - W - . ———

The BACKUP command allows making copies of entire MDOS
diskettes. Options exist for making complete copies, for
file reorganization to consolidate fragmented files and
available diskette space, for appending families of files
from one diskette to another, and for diskette comparisons,
Chapter 3 contains the complete description of the BACKUP
command.,

2.9.2 EMCOPY -- EDOS file conversion

—— - - - — - -

The EMCOPY command allows files from a user’s EDOS 2
system diskette to be <copied to and catalogued on an MDOS
diskette. Options exist for copying the entire diskette,
selected files, or single files., Chapter 13 contains the
complete description of the EMCOPY command.

2,9.3 BLOKEDIT =-- File rearrangement

- - - - — - -

The BLOKEDIT command allows lines of text from one or
more ASCII files to be selectively copied into a new file,
I'his command can be useful in generating new program source
files by copying routines from existing source files, or in
rearranging existing files by copying their lines into a new
sequence. Chapter 5 contains the complete description of the
BLOKEDIT command.

2.9.4 LIST -- File display

The LIST command is used to print any ASCII file on
either the system console or the printer. Options exist for
numbering lines, specifying page formats, printing headings,
and 1indicating starting and ending points. In addition,
files can be accessed by their logical sector numbers for
rapid access to any portion of a file. Chapter 17 contains
the complete description of the LIST command.

2.9.5 MERGE -- File concatenation

The MERGE command allows one or more files to be
concatenated into a new file. This command 1s useful in
combining several smaller program modules or in building
relocatable libraries to be wused 1in conjunction with the
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M63800 Linking Loader. Chapter 19 contains the complete
description of the MERGE command.

2.9.6 BINEX —— EXbug-loadable flle creation

The BINEX command allows memory-image files to be
converted into an EXbug-loadable format for copying to tape.
fhis command performs the inverse operation cf the EXBIN
command. BINEX is useful in the oevelopménu of
non-diskette-resident software with MDOS, since the object
code can be written to tape after it has been. tested.
Chapter 4 contains the complete description of the BINEX
command.,

2.9.7 FREE -- Available file space display

The FREE command displays how many unallocated sectors
and how many empty directory entries are on a diskette.
Chapter 16 contains the complete description of the FREE
command.

2.9.8 ECHO -- Echo console I/0 on printer

The ECHO command can be used on. an EXORciser II system
to cause all input/output directed to the system console to
also be printed on the line printer. Chapter 12 contains the
complete description of the ECHO command.

Z2.9.9 PATCH -- Executable program file patching

The PATCH command allows changes to be made to
memory-image files. An object file can be ¥fixed" due to
minor bugs or assembly errors without having to re-edit and
re-assemble 1its corresponding source file. The "fixes" can
be entered using M6800 assembly 1language mnemonics or the
equivalent hexadecimal operation codes. Chapter 21 contains
the complete description of the PATCH command.

2 9.10 CHAIN -~ MDOS command chaining

—— —— — —— — — — - ————— — —— — —— = =

The CHAIN command allows predefined procedures to be
automatically executed. A procedure consists of any sequence
of MDOS command lines that have been put into a diskette
file. Instead of obtaining successive command lines from the
console, CHAIN will fetch commands from a file. This feature
allows complicated and lengthy operations to be defined once,
and then invoked any number of times, requiring no operator
intervention. The additional <capabilities of conditiocnal
directives to the CHAIN command at both compilation and
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execution time, and the capability of string substitution,
permits an almost unlimited number of applications to be

handled by a CHAIN file. Chapter 6 contains the complete
description of the CHAIN command.

2.9.11 REPAIR -~ System table checklng

The REPAIR command allows the user to check and repair a
mal functioning or a non-functioning MDOS diskette. Errors in
the system tables can be found, identified, and corrected
with this command. Since MDOS performance 1is dJirectly
related to the correctness of these system tables, the REPAIR
command is a useful diagnostic utility. Chapter 22 contains
the complete description of the REPAIR command.

2.9.12 DUMP —-- Dlskette sector display

The DUMP command allows the user to examine the entire
contents of any physical sector on the diskette. The sector
can be displayed on either the system console or the printer,
The display contains both the hexadecimal and the ASCII
equivalent of every byte in the sector. The DUMP command
allows opening of files so that they can be examined using
logical sector numbers. Sectors can also be moved into a
temporary buffer where changes can be applied before they are
written back to diskette. Chapter |1 contains the complete
description of the DUMP command.

2.9.13 FORMAT -~ Diskette reformatting
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The FORMAT command attempts to rewrite the sector
addressing information on damaged diskettes. The command can
be used to reformat either single-sided or double-sided
diskettess however, double-sided diskettes must be formatted
with this command before they can be wused with MDOS.
Single-sided diskettes usually come pre-formatted 1in a
compatible format. The FORMAT command will only work on
systems that are operating at one of the standard clock
frequencies of | MHz, 1.5 MHz, or 2 MHz. Chapter 15 contains
the complete description of the FORMAT command.

2.9.14 DOSGEN --= MDOS diskette generation

- — . - - - - . W T - - S - - ——

The DOSGEN command allows specialized MDOS diskettes to
be prepared. Diskettes that have bad sectors can have those
sectors locked out so that the diskette can be used 1in an
MDOS environment., DOSGEN will also create all system tables
and files on the generated diskette. The DOSGEN command can
be used to generate system diskettes on either single-sided
or on appropriately formatted double~sided diskettes.
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Chapter 10 contains the complete description of the DOSGEN
command.

2.9.15 ROLLOUT -- Memory rollout to diskette

o e e - -

The ROLLOUT command is used for writing the contents of
memory  to diskette. The ROLLOUT command supports the
dual-memory maps of EXORciser Il as well as the single memory
map of EXORciser 1. Options exist for writing memory
directly into a diskette file or for writing to a scratch
diskette. Chapter 23 contains the complete description of
the ROLLOUT command.

2.10 MDOS-Supported Software Products

Although the preceding list of commands provides the
user with many powerful tools for software development, there
are many other Motorola products which are capable of running
in an MDOS environment, even though they were developed
independently. These products are called MDOS-Supported
software products. No attempt will be made in this User“’s
Guide to comprehensively describe any MDOS-Supported software
product. Appendix H contains a list (complete at time of
publication) of all products that can be invoked from an MDOS
diskette as a command. Each description will contain the
additional hardware requirements, if any, the command 1line
formats, and a brief discussion of the product’s
capabilities. MDOS-Supported software products will be
received on separate diskettes. Section 2.8.9 describes how

......

such products can be copied onto the system diskette.

2.11 Paper Alignment

- — . S T - —— — " . S w— ——

All MDOS commands that output to the line printer will
return the paper to its original position upon termination.
Thus, if the paper is correctly aligned at the time MDOS is
initialized, then the paper will never have to be aligned
again., The paper should be placed so that the print line |is
positioned three lines before a perforation (assuming
fan-fold forms). MDOS commands use the standard format of 66
lines/page.
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CHAPTER 3

The BACKUP command allows making copies of entire MDOS
diskettes., Options exist for making complete copies, for
file reorganization to consolidate fragmented files and
available space, for appending families of files from one
diskette to another, and for diskette comparisons. The
BACKUP command will only copy MDOS—-generated diskettes. The
BACKUP command may also be wused for copying single-sided
diskettes onto double-sided diskettes.

3.1 Use

Tnhe BACKUP command is invoked with the following command
lines

BACKUP [[{t<s-unit>,ls<d=-unit>] [(s<options>]

where <s-unit> is the source logical unit number, <d-unit> is
the destination logical unit number, and <options> can be one
or more of the option letters described below.

If neither <s-unit> nor <d-unit> is specified on the
command line, then zero will be used as the source unit and
one Will be used as the destination unit. Specifying only a
single logical unit number on tne command line will cause
zero to be the source unit and the specified logical unit to
be the destination unit. Both <s-unit> and <d-unit> must be
valid 1logical wunit numbers (0-3), <d-unit> cannot be zero,
and the two numbers cannot be the same,

BACKUP will always copy from the source unit to the
destination unit (unless diskette comparisons are specified).

If the command line is valid, the message:
BACKUP FROM DRIVE <s-unit> TO <d-unit>?
or

APPEND FROM DRIVE <s-unit> TO <d=-unit>?

will be displayed where <s-unit> is the source unit number
and <d-unit> is the destination unit number. In either case,
a response of M"Y is required if BACKUP is to continue. Any
other response will return control to MDOS, Further BACKUP
action depends on the specified options. The options are
divided into *“Main Options®™ and "Other Options". Main
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Op

on can be specified on the command line at a time. I'he
Other Options can

3.1 == Use

exclusive. That 1is, only one Main

be included with the Main Options as

described in section 3.6.

Main Options

o - " - - - —— ———

Other Options

Function

Copy all allocated space to destination
diskette,.

Reorganize diskette so that files are
defragmented and free space is
consolidated on destination diskette.

Append (copy) selective files to
destination diskette.

Verify (compare) source and destination
diskettes.

Function

3.2 VUiskette Copying

——— — i i D Gy S M WD . T . - — =y

If no Main
BACKUP process

MDOS 3.0 User”’s Guide

Continue if read/write errors occur.

Continue 1if deleted data mark errors
occur.

Change ID sector during copy.

Use line printer for bulk of message
printing.

Suppress printing of file names being
copied.

Suppress printing of byte offsets during
comparisons,

Include wunallocated space in copy/verify
process.

If duplicate file name exists, delete
old, copy new.

If duplicate file name exists, suppress
copy.

Options are specified, then the default
will produce a physical sector copy of the
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source diskette on the destination diskette. Only the
allocated space from the source diskette will be copied. The
allocated space includes all file space and all areas locked
out in the Lockout Cluster Allocation Table (see Chapter 24).
Ibus, only MJOS—ggngr ated diskettes can be copied using the
BACKUP _command, since otner diskettes Will not have an
allocation table.

Since only the allocated space is copied, the minimum
amount of disk space 1is copied, and the BACKUP process is
completed in the minimum amount of time. Sometimes, however,
it is desirable to obtain a complete copy, and not just a
copy of the allocated space. In such cases, the "U" option
can be used to force the copying of unallocated space as well

as the allocated space.

A typical BACKUP process dialogue would 1look 1like the
following:?

=BACKUP
BACKUP FrOM DRIVE O TO 1?2
Y

and would produce a copy on the destination diskette of the
source diskette’s allocated space.

If an EXORdisk III system 1is being used, then the
destination diskette cannot be a single-sided diskette if the
source diskette 1is a double-sided diskette. The error
me ssages

INVALID TO COPY/VERIFY FROM DOUBLE TO SINGLE SIDED

will be displayed and control returned to MDOS to indicate

this condition. The opposite, however, is allowed. That is,
a single-sided diskette can be in the source drive with a

double-sided diskette in the destination drive.

3.3 File Reorganization

After an MDOS diskette has been used for a while, the
file structure may become fragmented and new files can become
scattered. T©he longer a diskette is used in a development
environment, the more the total system performance may be
degraded due to increased access time. File reorganization
is supplied by the BACKUP command and constitutes one way to
restructure MDOS diskettes, thereby improving the system’s
efficiency.
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File reorganization improves system efficlency by?

l. Consolidating file segments,

2. Packing files more closely together,

3. Clustering related files together,

4, Operator selection to only copy desired files,

5. ?§?ucing marginal diskette errors by rewriting
es,

6. Consolidating directory space.

File reorganization is specified with the Main Option
“R" on the BACKUP command line. Thus,

BACKUP s<s=unit>,s<d-unit>3R

would invoke the BACKUP command to reorganize the files on
the source diskette in drive <s-unit> during the copy to the
destination diskette in drive <d-unit>. The source diskette
must be an MDOS diskette. It is unaffected by the
reorganization. The message

BACKUP FROM DRIVE <s-unit> TO <d-unit>?

is displayed before any copying takes place. Unlike the
complete copy process which will proceed immediately after
the "Y" response 1is given by the operator, the reorganization
process will perform the following initialization procedure:
First the ID sector is copied (and optionally modified if the
wi" option was specified). Second, the Lockout Cluster
Allocation Table (LCAT) and the Cluster Allocatinn Table
(CAT) are initialized (user locked out sectors are not copied
during the reorganization process). Third, the directory
sectors on the destination disk are zeroed. Fourth, the
Bootblock is copied. Fifth, all of the file names from the
source diskette’s directory are read. They are then sorted
into alphabetical order, first by suffix, then by file name.
After the sorting has been completed the following message
will be displayed:

ENTER FILE COPY SELECTION COMMANDS:
SAVE (S), DELETE (D), PRINT (P), QUIT (Q), NO MORE (CR)
3, Dv P, @, (CR):

indicating that the operator must enter file selection
commands to specify which files from the source diskette are
to be copied to the destination diskette. The first line of
the message 1indicates that BACKUP has reached the file
selection stage. The second line contains the function of
each file selection command as well as the letter that must
be used to issue that command. The third line is used as a
prompt for the <current and subsequent file selection
commands.
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Command Letter Function

SAVE S Include a certain file name or family
of file names from the sorted
directory in the set of files to be
copied to the destination diskette,

DELETE D Exclude a certain file name or family
of file names from the sorted

directory from the set of files to be
copied to the destination diskette.

PRINT P Display the set of file names from
the sorted directory that are
eligible to be copied to the
destination diskette.

QUIT Q Terminate the BACKUP command and
return to MDOS. No copying will take
places however, the destination
diskette has been affected due to the
reorganization option as explained
above.

NO MORE (CR) Entered as a carriage return only.
No more commands will be entered.
The files to be copied have been
selected, If no file selection
commands were 1issued, all files in
the sorted directory will be copied.

| in QUGN S b~
pegin wn€ TopY prefess,

Both the SAVE and DELETE commands require file names to
be specified as parameters. The format of the SAVE and

DELETE commands are the same, except, of course, for the
command letters:

{D or S) <name I>[,<name 2>,...,<name n>]
The file names specified can contain the family indicator.
The default suffix ¥SA" will be supplied if none Iis
explicitly entered. For example, the SAVE command:
S *.CM,EQU,I0CB.*
will cause the family of files having the suffix "CuM", the
file EQU.SA, and the family of files having the name I10CB to
be flagged as saved. The DELETE command:
D A*¥.CM,NOL,TEST.L*
will cause the family of files beginning with the letter "A%
and having a suffix of "CM", the file NOL.SA, and the family
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of files named TEST with suffixes beginning with the letter
#1" to be flagged as deleted.

After a SAVE or DELETE command has been entered, each
file name of the sorted directory which has not already been
marked as Ysaved" or "deleted" and which matches one of the
<name i> (i=1 to n) will be marked as "saved¥ or *#deleted".
After all the file names from the SAVE or DELETE command line
have been processed, a new prompts?

S, D, Py Q, (CR)s

will be displayed. The operator can then enter further SAVE
or DELETE commands as well as any of the other valid commands
of the BACKUP file selection process.

Once a command other than SAVE or DELETE is entered one
of two things happens to the sorted directory. If at least
one SAVE command has been processed without error, then all
file names in the sorted directory not marked as "saved" will
be marked as "deleted®. On the other hand, if no prior SAVE
commands were used, then all file names not marked as
"deleted" will be eligible for copying (marked as "saved").

The QUIT command can be entered at any time in response
to the file selection command prompt. QUIT will cause the
BACKUP process to be terminated and control returned to MDOS,
The file selection commands entered thus far will have had no
effect on the destination diskette$ however, due to the
reorganization option, the destination diskette will have had
its pasic system tables initialized as described above.

The NO MORE command, entered as a carriage return only,
indicates that no more file selection commands will be given
by the operator. If no file selection commands have been
entered prior to the NO MORE command, then all file names in
the sorted directory will be -eligible for copying to the
destimation diskette. The copy process will begin.

The PRINT command will cause all names from the sorted
directory which have not yet been flagged as "deleted" to be
printed. The PRINT command also makes it impossible to enter
further SAVE, DELETE, or QUIT commands. The PRINT command
has 1its own sub-command structure that allows deletion of
file names from the sorted directory. Along with each file
name and suffix a two-digit, hexadecimal number that
indicates the position of the file name within the sorted
directory 1is displayed. Thus, the output from the PRINT
command could look likes
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00 BACKUP .CM
01 BINEX +.CM
02 BLOKEDIT.CM
03 CHAIN «CM

04 COPY  .CM
05 DEL .CH
06 DIR .CM

D RLOAD .CM
IE FORLB «RO
IF EQU «SA
20 I0CB «SA

The range of numbers $07-1C, 1inclusive, 1is missing,
indicating that they have been excluded from the sorted
directory via prior SAVE and/or DELETE commands. [f PRINT
were the first command to be entered, then all file names in
the sorted directory would be seen, and the range of numbers
would be without gaps.

After the PRINI command has displayed all of the file
names, a new prompt will be issued:

DELETE FILE NOS.:

to which the operator can respond with a number, a series of
numbers or ranges of numbers separated by commas, a range of
numbers, or a single carriage return. The numbers must be
from the set of those displayed in front of the file names.
These numbers are used to indicate which files are to be
excluded from the sorted directory before files are copied to
the destination diskette. For example, the following entrys?

01-03,1E,06
would cause the file names with numbers
oi, 02, 03, 06, and IE

to be removed from the sorted directory before the file copy
process begins. Another ®DELETE FILE NOS." prompt will be
displayed if a number was entered in response to a previous
prompt. Thus, as many file names as desired can be excluded
from the sorted directory. A carriage return response to the
prompt has the same effect as the NO MORE command described
aboves i.e., it will end further command processing and cause
the file copy process to begin.

After the files to be copied have been selected, the
me ssage

COPYING MDOS .SY

will be displayed. This message will in turn be followed by
similar messages for each of the eight remaining system files
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that must be copied to every diskette. The MDOS family of
system files are not shown in the sorted directory since they
must be copied. These system files are copied first so that
they will be assured of residing 1in specific physical
locations required by the MDOS initialization process. After
the MDOS system files have been copied, the messajes

STARTING TO COPY FILES
is displayed, followed by messages of the forms
COPYING <name 1i>

as each file from the selected files list is copied to the
destination diskette.

Using the above example of the sorted directory and the
file names deleted from it, the file copy messages would 1ook
likes

COPYING MDOS «SY
COPYING MDOSOVO .SY
COPYING MDOSOVI .SY
COPYING MDOSOV2 .SY
COPYING MDOSOV3 .SY
COPYING MDOSOV4 .SY
COPYING MDOSOVS5 .SY
COPYING MDOSOV6 .SY
COPYING MDOSER .SY
STARTING TO COPY FILES
COPYING BACKUP .CM
COPYING CoPY .CM

COPYING DEL «CM
COPYING RLOAD «CM
COPYING EQU «SA

COPYING I0CB «SA

After all eligible files from the sorted directory have
been copied, BACKUP will return control to MDOS. The
destination diskette will contain all of the selected files
packed together as closely as possible, leaving as much free
space as possible.

3.4 File Appending

- G —— — . — —— G ——— — — -

The file append process allows selected single files or
families of files to be copied from the source diskette to
the destination diskette. The file append feature »f the
BACKUP command 1is similar to the reorganization feature
except that the destination diskette is not initialized with
new system tables or system files. Only the file selection
and the file copying from the source diskette are performed.
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The diskette in the destination drive is assumed to be a
valid MDOS diskette. The file append process is invoked by
using the Main Option "A" on the BACKUP command lines

BACKUP $<s=unit>,t<d-unit>gA

Instead of the #"BACKUP FROM DRIVE <s-unit> TO <d-unit>?"
message normally displayed by BACKUP, the message:

APPEND FROM DRIVE <s-unit> TO <d=-unit>?

is show#n. The operator must respond with a #Y#® if the file
append process is to continue. Like the file reorganization
process, the file append process allows the operator to
select which files are to be copied. The messages for file
selection and the commands to the file selection process are
explained in section 3.3, File Reorganization, and will not
De discussed again here. After all files have been selected,
they will be copied similar to the process described in
section 3.33% however, the MDOS family of system files is not
copied.

Since the destination diskette already contains entries
in its directory, a possibility of file name duplication
exists. In the event that one of the selected file names
from the sorted directory duplicates a file name 1in the
destination directory, the following message will be
displayeds

<name> - DUPLICATIONs IS IT TO BE COPIED?

The operator must respond with either an "N" or "Y"., The #N¥#
response will prevent the file from being copied to the
destination diskette. The "Y" response will cause the
prompt:

NEW NAMES

to be shown, to which the operator can respond with the new
name that is to be assigned. If a valid file name and suffix
are entered, they will be used as the name of the destination
file. The default suffix "SA" will be supplied if none is
explicitly entered. If only a carriage return is given as a
response to the prompt, then the file on the destination
diskette will be deleted (if it is unprotected) before the
file from the source diskette is copied (which will retain
its original name, in this case). If the destination
diskette’s duplicate file cannot be deleted, the messaje

CANNOT DeLETE DUPLICATE NAME
will be displayed and the BACKUP command will be terminated.

The #Y" and “Z" options can be used in conjunction with
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the ¥A" option- to 1indicate an automatic procedure in the
event of file name duplication. The "y" option will
automatically cause an attempt to be made to delete the file
on the destination diskette before the copy takes place. If
the ¥y" option 1is 1in effect, the file name duplication
message from above takes on the following form:

<name> - DUPLICATION: IS COPYING

to indicate that a "Y" was given as an automatic response to
the %"IS IT TO BE COPIED?" portion of the message. The “zZ%

option will cause the file name duplication message to take
on the form:

<name> - DUPLICATION: IS NOT COPIED

to indicate that an “N" was given as an automatic resoonse to
the “IS IT TO BE COPIED?" portion of the message.

The file append process causes space to be allocated on
the destination diskette in cont iguous blocks. If
insufficient contiguous space should remain nn the
destination diskette for a given file, the file will not be
copied. The error message

OBJECT FILE CREATION COPY ERROR

will be displayed and the BACKUP command will be terminated.
The destination diskette may have sufficient space to
accommodate the files however, if the space is not
contiguous, the above error occurs. To copy the file, the
destination diskette should be run through the file
reorjanization process described in section 3.3, or the file
must be copied via the COPY command (Chapter 7). After the
last file has been copied to the destination diskette,
control will be returned to MDOS.

3.5 Diskette Verification

- — - — _—— e —— . -

The Main Option "V" invokes the verify process of the
BACKUP command. The verify process allows a physical sector
comparison to be made between the diskettes in the source and
destination drives. The following command line, without the
presence of other options, will cause the verify process to
compare the diskettes’” physical sectors based on the source
diskette’s allocation table:

BACKUP t<s-unit>,s<d=-unit>sV

If any bytes in any sectors fail to compare, a sector message
and a 1list of all offsets within the sector that did not
compare is printed:
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SECTOR nnnn
OFFSET ii DR<s=-unit>=-jj DR<d=-unit>-kk

where #ii" is the hexadecimal offset into physical sector
Yannnt, "3ij" is the hexadecimal contents of the sector’s byte
on the source diskette, and "kk" is the hexadecimal contents
of the respective sector’s byte on the destination diskette.
If all sectors compare, no messages are displayed. After the
verification has completed, control is returned to MDOS.

If an EXORdisk III system is being used, the destination
diskette cannot be a single-sided diskette if the source
diskette 1is a double-sided diskette. In such cases the
me ssage

INVALID TO COPY/VERIFY FROM DOUBLE TO SINGLE SIDED
will be displayed and control returned to MDOS. The
opposite, however, 1is allowed} that 1is, a single-sided
diskette can be verified against a double-sided diskette.

3.6 Other Options

The Other Options described briefly in section 3.1
cannot be used indiscriminately with any of the Main fOptions.
This section serves to fully explain the use of each Other
Option.

Other Valid with Function
Option Main Option

—— —— - =

C any The 4C" option will cause the copy or
verify process to continue even if a
retryable read/write error occurred which
could not be corrected. The retryable
errors include CRC, seek, data mark, and
address mark CRC errors. The #C" option
will not cause read/write errors on
Retrieval Information Blocks to be
ignored.

D any The "D" option will cause the copy or
verify process to continue even if a
deleted data mark error 1is detected.
This ootion allows the verification of
diskettes that have had bad sectors
locked out during the DOSGEN or REPAIR
process (such sectors are flagged with a
deleted data mark). The "D® option
permits a user to copy the maximum amount
of data from a bad source diskette to a
good destination diskette.

MDOS 3.0 User“’s Guide Page 03-11



BACKUP COMMAND

Other Valid with
Option Main Option
I none, R

L any

N Ry A

S v

MDOS 3.0 User”’s Guide

3.6 =~ Other Options

Function

The niw option indicates that the
diskette’s ID sector is to be modified by
prompting the operator. The "I" option
will cause the following prompt messages
to be displayed. The operator can enter
new information if that field of the ID
sector is to be changed. If the field is
to remain the same as on the source
diskette, then only a carriage return
need be entered.

Operator Respnnse

DISK NAME: Maximum of eight
characters for
diskette ID. Format
is similar to that of
a file name.
DATE(MMDDYY) s Six-digit numeric
date. No check 1is
made for valid months
or days of the month.
USER NAMES Max imum of
characters.

twenty

The "L" optinn causes the output from the
copy process or from the verification
process to be directed to the line
printer instead of the system console.

The YN"™ option will suppress the printing
of the file names as they are being
copied to the destination diskette. This
option will not suppress the printing of
error messages.

The "S" option will suppress the orinting
of the sector offset messages if sectors
do not compare.
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Other Valid with Function
Option Main Option

- oo w— s - - — — —— — —— - - ————

U none, V The nyu option indicates that all
physical sectors, both allocated and

unallocated, are to be copied or
verified, If "U" is not specified, only

the allocated sectors, as mapped in the

source diskette”s allocation table, il}
be used.
Y A The WwY" option will cause a "Y" to be

automatically given as a response to the
file name duplication error message.
This will automatically force the
attempted deletion of the duplicate file
on the destination diskette befoare the
file 1is copied. The ¥Y¥ and #Z#% options
are mutually exclusive.

Z A The "Z" option will cause an "N' to be
automatically given as a response to the
file name duplication error nmessage.
Ihis will automatically prevent the file
on the source diskette from being copied
to the destination diskette. The “Z%" and
"Y" options are mutually exclusive.

3.7 Messages

The following messages can be displayed by the BACKUP
command. Not all messages are error messages, although error
messages are included in this 1list. The standard error
messages that can be displayed by all commands are not listed
here.

BACKUP FROM DRIVE <s-unit> TO <d-unit>?

This indicates BACKUP will copy to the
destination diskette 1in drive <d-unit> from the
source diskette in drive <s-unit> if a u#Yy®
response is given. Any other response will cause
control to be returned to MDOS.

APPEND FROM DRIVE <s=-unit> TO <d-unit>?
This indicates that BACKUP will perform the file

append process if a "YM" response is given. Any

other response will cause control to be returned
to MDOS.
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DISK NAME:

The "I" option has been specified. The operator
is expected to respond with a new disk ID or a
carriage return.

DATE(MMDD YY) s

The "I" option has been specified. The operator
is expected to respond with a new date or a
carriage return.

JSER NAME:s

The "I" option has been specified. The operator

is expected to respond with a new user name or a
carriage return.

ENTER FILE COPY SELECTION COMMANDS:
SAVE (S), DELETE (D), PRINT (P), QUIT (Q), NO MORE (CR)
S, b, P, Q, (CR)s

The "“R" or "“A" option has been specified. The
file selection process is activated. The third
line shows what the valid responses are.

S, b, P, Q, (CR)3

This is a subsequent prompt from the file
selection process. SAVE and DELETE commands can
be entered until a P (print), Q@ (quit), or
carriage return (NO MORE) is entered.

SYNTAX ERROR

This indicates a mistake in a response to a
question or prompt from the BACKUP command. The
entire line entered by the operator is ignored
and a new response must be made.

STARTING TO COPY FILES
This indicates that files from the sorted

directory are starting to be copied (R or A
option).
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NO FILES TO COPY

This indicates that there are no file names in
the source directory (other than the MDOS system
files) or that all of the file names from the
sorted directory have been deleted. No files are
copied 1if the "A" option is used. Only the MDOS
family of system files will be copied if the "R"
option is used.

<name> NOT FOUND

This indicates that a file name or a family of
file names specified by a SAVE or DELETE command
could not be found in the sorted directory.

COPYING <name>

This indicates that the file name specified by
<name> is being copied to the destination

diskette.
<name> - DUPLICATIONs IS IT TO BE COPIED?

This 1indicates that the file name specified by
<name> already exists on the destination diskette
during the append process. Only a “Y" or "N is
accepted as a valid response,

NEW WNAMES

ihis message ig digplaved if a WY® jis given in
response to the preceding message. It allows the
operator to assign a new file name to the file
being copied from the source diskette. A
carriage return response (no file name) will
cause an automatic attempt to delete the
duplicate destination file to be made, rather
than assigning a new name to the source file,

<name> = DUPLICATION: IS COPYING

This 1indicates that the file name specified by
<name> already exists on the destination diskette
during the append process. The "Y" option caused
an automatic attempt to delete the duplicate
destination file to be made before the copy
continues.
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3.7 -—- Messages

<name> - DUPLICATION: IS NOT COPIED

OBJECT FILE

Ihis indicates that the file name specified by
<name> already exists on the destination diskette
during the append process. The "Z" option caused
the file to be skipped. The destination file is
unaffected.

CREATION COPY ERROR

IThis usually indicates that insufficient
contiguous space exists on the destination drive
for the file being copied (A option).
Occasionally, however, it may mean that an error
was detected in the reading or writing »f the
file’s Retrieval Information Block on the
destination diskette.

CANNOT DELETE DUPLICATE NAME

DELETE FILE

nn <name>

This indicates that the duplicate file name on
the destination diskette could not be deleted due
to its protection attributes,

NOS. s

The PRINI command displays this prompt to allow
Jdeletion of file names by enteringy their
displayed numbers. The prompt will be
redisplayed until a null response (carriage
return) is given.

After the PRINI command is chosen during the file
selection process, a 1list of all file names
eligible for copying is displayed. The "nn" is a
hexadecimal number that indicates the position of
the name with respect to the total sorted
directory. The <name>, of course, is the file’s
name and suffix.

SYSTEM SECTOR COPY ERROR

SECTOR nnnn

This indicates that a system sector could not be
read from or written to. BACKUP cannot continue
and control is returned to MDOS.

This indicates that the physical sectors *nnnn"
did not compare during the verify process.
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OFFSET ii DR<s-unit>-jj DR<d-unit>-kk

This indicates which bytes did not compare during
the verify process. The "ii" is the hexadecimal
offset into the sector, "jj" is the hexadecimal
contents of the byte on the source unit <s-unit>,
"kk" is the hexadecimal contents of the byte on
the destination unit <d-unit>.

DIRECTORY READ/WRITE ERROR

This indicates that an internal system error was

encountered while trying to access the directory
of the source diskette. Errors of this type

indicate a possible hardware problem.
SOURCE FILE COPY ERROR

This 1indicates that an internal system error was
encountered while reading a Retrieval Information
Block from a file on the source diskette. Errors
of this type indicate a possible hardware
problem.

INVALID TO COPY/VERIFY FROM DOUBLE TO SINGLE SIDED

This indicates that on an EXORdisk IIl system,
the source diskette was double-sided while the
destination diskette was single-sided. This is
invalid.
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The following sections describe some of the precautions
that should be taken when using the BACKUP command in the
varinus environments that are supported by MDOS.

3.8.1 BACKUP and the CHAIN process

Since the BACKUP command has so many different paths
that can be taken, it is generally recommended that BACKUP
not be invoked from within a CHAIN process (see Chapter 6).
The BACKUP process is so important to the protection of
diskette files that the entire process should be supervised
by the operator.

Diskette verification from within a CHAIN process using
the BACKUP command is also infeasible. The CHAIN command
writes intermediate information to the diskette in drive zero
during its operation. Thus, if BACKUP with the "V option is
invoked from within a CHAIN process, and if drive zero is
involved in the BACKUP process, then the two diskettes are
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guaranteed to be different.

3.8.2 Single/double-sided diskettes

— —— e G S T Uy SO Gy WD TS W U GID T S S W - -

On EXORdisk III systems the BACKUP command can be used
to copy or verify from a single-sided diskette (source
diskette) to a double-sided diskette (destination diskette)s
however, the reverse is not allowed.

Nhen a single-sided diskette is copied to a double-sided
diskette, the system tables (CAT and LCAT) are automatically
adjusted so that they reflect the true amount of space
available on the double-sided diskette. When a verify takes
place, the CAT and LCAT will be different between the two
diskettess however, no verification error is displayed if the
allocated parts of the tables are the same.

3.8.3 Four-drive systems

The BACKUP command has the capability of copying to or
verifying with any of the three drives (1-=3) in a four-drive
system. [t is not possible, however, for BACKUP to sense the
difference between a two-drive and a four-drive system.
T'hus, due to the nature of the two-drive disk controllers
with EXORdisk II, it 1is possible to destroy a diskette in
drive one if BACKUP is invoked with the "R" option and if
non-zero numbers are specified on the command line for
<s-unit> and <d-unit>.

If the user has a two-drive system, it does not make any
sense for him to enter logical unit numbers on the command
line when invoking the BACKUP command, since the proper
default 1is to copy from drive zero to drive one. If he were
to specify to copy from drive twno to drive three with the "R"
option, then the diskette in drive one would be accessed and
subsequently destroyed.

3.9 Examples

iy v - —— ——— c— -

Many times it is desirable to differentiate the two
identical <copies of diskettes from each other by use of the
ID sector information. The ID sector’s contents can be
chanjed during a diskette copy by using the ¥I" option.

=BACKUP 31

BACKUP FROM DRIVE O TO 17?
Y

DISK NAME: NEWNAME
DATE(MMDOYY):010978

USER NAME:
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All information to the right of the colons 1is supplied by the
operator. The destination diskette will be given the disk
name NEWNAME which will be printed on the heading lines of
subsequent FREE and DIR command invocations (see Chapters 16
and 9, respectivelyj. The date of the disk copy that is
generated is January 9, 1978, and the same user name that was
assigned to the source diskette during a previous BACKUP or
during the initial DOSGEN process will be given to the
destinmation diskette (indicated by carriage return rssponse
without any data).

The verification process using the two  diskettes
jenerated above will cause an error when comparing the ID
sectorss however, the remainder of the diskettes are still
compared. The offset nessages of the discrepancies can be
suppressed by also using the "S" option. Thus, the
verification of the above example’s generated diskettes would
show the following operator-system interactions:

=BACKUP $VS
SECTOR 0000

The following example assumes that no scratch or garbage
files exist on the source diskette. Then, the reorganization
process requires a minimum amount of operator interactions

=BACKUP 21,:23R

BACKUP FROM DRIVE 1| TO 2?2

Y

ENTER FILE COPY SELECTION COMMANDS:
SAVE (S), DELETE (D), PRINI (P), QUIT (G), NO MOKE {CRJ
S, Dy P, @ (CR):

COPYING MDOS .SY

etc.

STARTING TO COPY FILES

COPYING BACKUP .CM

etc.

It should be noted that no file selection commands were used.
The resulting destination diskette will contain all files
from the source diskette, but they may be in different places
on the surface of the diskette. Thus, a reorganization
process cannot be followed with a verification process for
the same diskette pair. The "N" option could have been used
in the above example to suppress the printing of the file
names as they were being copied.

The 1last example shows the file append process. The
example assumes that there is an MDOS diskette in drive 1.
Also, it assumes that the diskette in drive zero has a family
of files which are to be copied to the destination diskette.
The family has file names which start with the letters "FOR".
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The following shows the operator-system interactions:

=BACKUP 3A

APPEND FROM DRIVE O TO 172

Y

ENTER FILE SELECTION COMMANDS3
SAVE (S), DELETE (D), PRINT (P), QUIT (Q), NO MORE (CR)
Sy Dy Py @, (CR)2S FOR*.*x

S, b, P, Q, (CR)SP

09 FORT «CM

OA FORTLIB .RO

0B FORTNENS.SA

0C FORTEST1.SA

OD FORTEST2.SA

OE FORTEST3.SA

OF FORTEST4.SA

10 FORTEST5.SA

DELETE FILE NOS.:?

B-E, 10

DELETE FILE NOS.:3

STARTING TO COPY FILES

COPYING FORT «.CM

COPYING FORILIB .RO

COPYING FORTEST4.SA

FORTEST4,.SA - DUPLICATIONs IS IT TO BE COPIED?

Y
NEW NAMESFTEST

The file selection command SAVE was used to flag all
file names beginning with FOR as eligible for copyinj. Then
the PRINT command was used to see the eligible list of file
names. The PRINT command terminates the use of the DELETE
and SAVE commands. Thus, the PRINT command’s delete file
feature 1is used to remove any remaining file names from the
eligible 1list. File names 0B, 0C, 0D, OE, and 10 were
deleted in this manner. A null response is required to
terminate the PRINT command’s input prompting. The last file
to be copied turned out to have a duplicate file name
existing on the destination drive. T'he operator responded
with a "Y" indicating that he wanted to copy the file anyway.
Since duplicate file names cannot exist, the append process
lets the operator rename the source file before it gets
copied. The new name assigned to the file on the destination
diskette will be FTEST.SA (default suffix assigned).
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- . o —— — —— o — — > - - ——

The BINEX command allows memory-image files to be
converted into an EXbug-loadable format for copying tn tape.
This command performs the inverse operation of the EXBIN
command (see Chapter 14). BINEX is useful in the development
of non-diskette-resident software with MDOS, since the object
code can be written to tape after it has been tested.

The BINEX command is invoked with the following command
lines

BINEX <name 1>[,<name 2>]

where <name 1I> 1is the file specification of a memory-image
file that is to be converted, and <name 2> is the file
specification of a file that is to receive the results of the
conversion. Only <name 1> is reguired to be entered on the
command line. The default suffix "LO" and the default
logical unit number zero will be supplied for <name 1> if
those quantities are not explicitly given. The output file
specification, <name 2>, 1is optional. IfT <name 2> |is
entered, it may be a partial file specification consisting of
only a file name, a suffix, or a logical unit number {(or any
combination thereof). The unspecified parts of <name 2> will
be supplied from the respective parts of <name 1>, with the
exception of the suffix. The default suffix for <name 2> is
HLX" to indicate its EXbug-loadable format. If no file
specification 1is given for <name 2>, the output file will be
created with the same file name as <name 1I> but with the
suffix MLXY, If only a suffix is given for <name 2>, that
suffix will be used instead of the default #LX", If no
logical wunit number 1is given for <name 2>, the output file
will be created on the same drive as given for <name I>, In
any case, <name 2> must be a file specification for which no
entry already exists in the directory.

Standard error messages will be displayed if <name 2>
already exists, if <name 1> does not exist, or if <namne 1> is
of the wrong file format. If no errors are found on the
command line, BINEX will write into the output file a name
record, or SO record, that contains the file name and suffix
of <name 2>. Then, BINEX will convert the content of <name
1> into displayable ASCII characters and output them to <name
2> in the form of the EXbug S| records (the *"M6800 EXORciser
User’s Guide" contains a description of this record format).
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[he terminating S9 record will contain the starting execution
address that was extracted from <name I>“s load information.

The memory-image file, <name 1>, is wunaffected »ny the
entire BINEX process. The output file, <name 2>, can then be
copi=d to tape (see Chapter 7, COPY Command) for wuse in a
non—-iJiskette environment.

4,2 Error Messaqges

- —— —— " - —— v —— —— .

No special error messages are displayed by the BINEX

comnand., Only the standard error messages available to all
commands are used.

4.3 Examples

Most frequently, the default suffixes and logical unit
numbers suffice for BINEX operation. The following command
line

BINEX TESTPROG

will produce the file TESTPROG.LX on logical unit z=2ro from
the memory-image file TESTPROG.L0O, alsn on logical unit zero.

If the output file is to be created on a different Arive
than the 1input file, but the other default parameters are
still to be applied, then only a logical unit number need be
specified for <name 2> as in the following examples

BINEX [ESTPROG,:1
whicn #ill create the file TESTPROG.LX on logical unit one.

If the file to be converted happens to reside on a drive
other than zero, then that wunit number will also be the
default value of the logical unit number for the output file.
[hus,

BINEX TESTPROG:2
Wwill create TESTPROG.LX on drive two.

The last example illustrates the explicit naming of an
output file and input file., In any case involving dJdefault
values of which the »perator is uncertain, it is always safe
to explicitly use the full file specifications. For examnle,

BINEX TESIPROG.LO:0,FILEX.LT:0

will create FILEX.LT on drive zero.
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CHAPTER 5

5. BLOKEDIT COMMAND

-~ - -

The BLOKEDIT command allows lines of text from one or
more ASCII files to be selectively copied into a new file.
This command can be useful in generating new program source
files by copying routines from existing source files, or in
rearranging existing files by copying their lines into a new
sequence.

s s

The BLOKEDIT command is invoked with the following
command line

BLOKEDIT <name 1>,<name 2>

Both of the parameters are required by the BLOKEDIT command.
<name 1> is the file specification of a command file, and
<name 2> 1is the file specification of a new file which will
be created. The new file will be written into as directed by
commands in the command file.

Both file specifications are given the default suffix
USA" and the default logical unit number zero. <name 1> must
be the name of a file that exists in the directory. <name 2>
must not already exist. A standard error message will be
displayed if either of these <criteria 1is not met, or if
<namel> is of the wrong file format.

5.2 BLOKEDIT Command File

The command file specified by <name 1> is the
controlling factor in the execution of the BLOKEDIT command.
The command file contains the names of the source files that
are to be used for the extraction of data, the numbers of the
lines within a particular source file that are to be copied
into <name 2>, comments, and original text supplied by the
user that is also to be copied into <name 2>, The command
file must be created with the EDIT command, or a similar
command, prior to using the BLOKEDIT command.

There are three kinds of lines that can appear in the
command files

l. Comment lines

2. Command lines
3. Quoted lines
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I'he three types of lines that comprise the command file are
discussed in the following sections.

5.2.1 Comment lines

A comment line is a line whose first character 1is an
asterisk (*). For example?

*

* THESE THREE LINES ARE BLOKEDIT COMMENT LINES
*

The occurrence of comment lines in the command file is
ignored by the BLOKEDIT command. Comment lines serve only to
document the command file.

5.2.2 Command lines

- ————— —— — - — " — G w—— —

A command line is recognized by the fact that its first
character is an upper-case alphabetic character, a decimal
digit, or a double quote character. For example,

FILENAME: |
5,75-80
i

are three valid command lines.

Command 1lines which begin with an upper-case alophabetic
character indicate that a source file is being named. Such
command lines are wused to specify from which file the
subsequent lines are to be copied. A source file can only
be named by putting its file specification at the beginning
of a command line. (Optionally, the suffix and/or logical
unit number can be specified in the standard format after the
file’s name. The default values of "SA" and zero are
supplied automatically if no explicit references to suffix or
logical unit number are made.

Command lines which begin with a decimal digit indicate
that the command 1line will contain one or more numbers.
These numbers represent the physical 1line numbers to be
copied from a source file which has been named using the
prior form of the command line. Physical line numbers can be
up to five digits in length and must be in the range 1-65535,
inclusive. More than one physical line number can apoear on
a comnand line if it 1is followed by a comma. A range of
physical line numbers can be specified by separating the
start and end of the range with a hyphen (-). For example,
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>

12345

100-364
12,15,1-5,17-200,5-15,2,2

are valid forms of physical line number command lines. A
source file’s physical line numbers can be printed using the
LIST command described in Chapter 17.

2.2.3 Quoted lines

A command line that begins with a double guote character
(") inidicates the beyinning or the end of quoted lines. Any
information that appears on the same line as the doubls quote
is ijnored. A quoted line is any line bounded by a o2air of
command lines which beqgin with a double quote character. All
quoted lines will be copied directly from the command file
into the new file, as is. [Thus, it is possible to include
original lines of text tnat will be copied into the naw file
in adiition to the physical lines copied from the named
source files. The following example illustrates the use of
quoted liness

" START OF QUOTIED LINE SEQUENCE
LABEL LOAA #S5FD . SET MASK
LSRB .
STAB TAB+4
TAB .
*
* COMMENIS IN QUOIED LINES GET WRITTEN 0UTl
*
JMP EXID .
" EdD OF QUOTED LINE SEQUENCE

Ihe first and the last lines of the example will be discarded
by the 3LOKEDIT command. The eijht lines in between will be
written as is into the new file.

5.3 dessages

The following messages can be displayed by the 3LOKEDIT
command. Not all messages are error messages, althoujn error

messages are included 1in this list. The standard error
messages that can be displayed by all commands are not listed
here.
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CURRENT SOURCE FILE IS <name>

A command 1line containing the name of a source
file has been processed. The name of source file
is shown as <name>,. This message is used to
monitor the path of BLOKEDIT through the command
file.

DONE. NEW FILE LINE COUNT IS nnnnn

The command file has been exhausted (end of file
encountered) when this message is displayed. It
indicates that no more command 1lines will be
processed. The number of physical 1lines that
were copied into the new file Is given by the
decimal number “nnnnn®., After this message 1is
displayed, control is returned to MDOS.

** 36 FILE EXHAUSTED BEFORE LINE FOUND

This message 1is displayed when the source file
being read was exhaust ed (end of file
encountered) before a specified physical line
number was found. This is not a fatal error.

The next command line from the command file will
be processed.

*% 33 INVALID LINE NUMBER OR RANGE

This error message can be displayed for several
reasons. A line in the command file did not
begin with an asterisk, a double quote, a decimal
digit (0-9), or an alphabetic character (A-2),
and the line was not a quoted line. If the
command line started with a digit, then the
physical line number had a value outside of the

range |- 65535, or the starting number of a line
number range was greater than the ending line
number of the range. In any case, this is a

fatal error. BLOKEDIT is terminated and control
returned to MDOS. The command line in error is
displayed prior to this message.

** 39 LINE NUMBER ENTERED BEFORE SOURCE FILE

This message indicates that the command file
contained a 1line with a decimal digit in the
first position before a source file was named.
Processing cannot continue, so the BLOKEDIT
command is terminated. The command line in error
is displayed prior to this message.

MDOS 3.0 User’s Guide Page

sages

05-04



BLOKEDIT COMMAND 5.4 -~ Examples

5.4 Examples

- o - — - ——

In the following example it is assumed that the three
source files EDIT.SA:i, ASM.SA:0, and LOAD.SA:0 contain some
special wutility subroutines that are to be extracted and
placed into a new file UTILITY.SA:0. The physical 1line
nunbers of the routines can be determined by listing the
source files on the console or printer (Chapter 17, LIST
Command) . Nith that information, the command file
"BLKCMD.SA:0 is created using the EDIT commands

*
* Define the first source file

*
EDIT=1

176-205

224-230

*

* Define the second source file
*

ASM.SA:0

U Insert a PAGE directive to separate routines
PAGE

"

56-80,90-101,150-163

*

* Define the last source file

*

LOAD

" Insert another PAGE directive
PAGE

1]

27,28,29,30,31,32,33,34,35,36
37

38

39

40

*

* End of Command File
*

Then, the MDOS command line
BLOKEDIT BLKCMD,UTILITY

is used to 1invoke the BLOKEDII command. During the
processing, BLOKEDIT will display the following messagjes:

CURRENT SOURCE FILE IS EDIT «SAs]
CURRENT SOURCE FILE IS ASM «SA:0
CURRENT SOURCE FILE IS LOAD «SA:0
DONE. NEW FILE LINE COUNT IS 104
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The new file will contain the indicated lines from the
respective source files. E£Each set of lines copied from the
source files has been separated from the next file’s set of
lines by a PAGE directive (causing paging when the UTILITY
file 1s assembled). I'he PAGE directive was inserted using
quoted lines.

BLOKEDIT can also be used to rearrange the lines of an

existing file by copyinjy them in a given sequence into the
new file. The following command files

PROGI
207-300,10-206,1-9

for example, could be used to shuffle the lines in the source
file PROGI.SA:0. First, lines 207-300 would be copied into
the new file. These would be followed by lines 10-206, which
would be followed by lines 1-9.

Tne 1last example illustrates an error message displayed
by BLOKEDIT. The command line in error is displayed prior to
the error message. The initial five-digit number in front of
the displayed command line gives the 1line’s physical line
number within the file (as displayed with the LIST ¢cnmmand,
Chapter 17).

=BLOKEDIT BLKCMD,TEMPEQU

CURRENT SOURCE FILE IS EQU «SA30
00002 56-34

** 38 INVALID LINE NUMBER OR RANGE

The error was caused by an invalid line number range. The
starting number of a range must be less than or equal to the
ending number of the range.
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CHAPTER 6

The CHAIN command allows predefined procedures to be
automatically executed. A procedure consists of any sequence
of MDOS command lines that has been put into a diskette file,
known as a CHAIN file. Instead of obtaining successive
command lines from the console, CHAIN will fetch commands
from the CHAIN file. This feature allows complicated and
lengthy operations to be defined once, and then invoked any
number of times, requiring no operator intervention. The
additional capabilities of conditional directives to the
CHAIN command at both compilation and execution time, and the
capaoility of string substitution, permit an almost unlimited
number of applications to be handled by a CHAIN file.

The CHAIN command is initially invoked by the following
command lines

CHAIN <name 1> [3<arg 1>,40cee4<arg n>J

The only required parameter 1is <name 1>, the file name
specification of the diskette file that contains the
procedure definition., The CHAIN file, <name 1>, is given the
default SUfrrix “CFW, permitting tne file name tc be
identified in the directory listing at a glance as being a
CHAId file. The default logical unit number is zero. The
optional arguments, <arg i> (i = | to n), are CHAIN tag
definitions which can be used to modify the compilation,
content, or execution of a CHAIN file.

Two special forms of the CHAIN command line can be used
to restart an aborted CHAIN process. These command lines are
shown here, but are described in detail in section 6.6.

CHAIN N*
CHAIN =%

CHAIN executes a compilation phase and an execution
phase. In the compilation phase, <name 1> is read from
beginning to end. An intermediate file, CHAIN.5Y:0, Iis
created during the compilation. The intermediate file
consists of lines to be used in the execution phase of the
CHAIN process. This file will be automatically deleted upon
the subsequent successful completion of the CHAIN process.

During the execution phase, CHAIN basically intercepts
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the system console input requests so that 1input can be
supplied from the intermediate file. Each time an input
request is made by a command that is invoked by the CHAIN
process, the next line from the intermediate file will be
read and passed to the command. As far as the command is
concerned, it is receiving its 1input information from the
operator at the console.

The CHAIN command only intercepts console input via the
MDOS system function ".KEYIN" (see section 25.2). Therefore,
only programs (commands or user-written programs) that use
this system function will receive their 1input from the
intermediate file. Programs which contain their own input
routines, or which use the device independent I/0 functions
(see section 25.3) can be invoked by the CHAIN process, but
the subsequent input to those programs must be supplied
manually via the console.

The CHAIN command ‘cannot be invoked from within a CHAIN
process unless it is 1invoked from the last 1line of the
intermediate file. An error message will be displayed if
other types of CHAIN command recursion are attempted.

The CHAIN command will continue to supply information
from the intermediate file until the end of the file is
encountered. If, at that point, the next input request from
the console 1is by the MDOS command interpreter, the CHAIN
process will be properly terminated, MDOS will be re-entered,
and commands will again be accepted from the operator at the
console. If, however, the end of the intermediate file 1is
encountered while a program is requesting console input, then
the CHAIN process is aborted, an error message is disolayed,
and the currently active program will be stopped. Control
will then be given to the MDOS command interpreter.

The diskette in drive zero must remain in drive zero
throughout the execution of the CHAIN process, even if the
"CEF" file is compiled from drives other than zero.

6.2 Tag Definition, Assignment, and Substltution

——— —  — — — . T — - — — Y — > —— > — T W T O U s ——— -

The CHAIN command 1line <can be parameterized with
argunents that follow the CHAIN file specification. Each
argunent has the following formats

<tag>(%<value>%]

where <tag> is the name by which the argument 1is referenced
within the CHAIN file, and <value> is the value assigned to
that argument. As many arguments as fit on the command line
can be specified. Multiple arguments must be separated by
commas. Tags may be from one to thirty-two characters in
length and can contain any displayable character except the
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perind (.), the comma (,), the space ( ), or the percant sign
(%) . A tag’s value can be any series of disnlayable
characters with the exception of the percent sign. A tag 1is
given a value by following the tag’s name with the value
enclosed in percent signs., If no percent sign follows a
tag’s name, it 1is assigned a null value. For examnle, the
command line

CHAIN TFILESLIST,DAYZ17%,I1IME%202830%

defines three tagss LIST, DAY and TIME. The tag LIST 1is
assigned a null values the taqg DAY is given the value 173 the
tag TIME is given the value 02:30,.

CHAIN allows two uses to be made of tags. First, tests
can be performed within the CHAIN file to determine whether
or not a specific tag has been specified on the CHAIN command
iine. Second, the value of a tag can be substituted for a
tag’s occurrence within the CHAIN file. Thus, wusing the
above example, the CHAIN file could contain a test for the
presence of the tag LIST to determine if the CHAIN oprocess
will produce output to a printer. The values of the tags DAY
and TIME could be substituted in one of the heading lines
that may be produced by the CHAIN process.

So far in the discussion, the value of a taj has not
been used. The existence of a tag can be tested reqgardless
of a tag’s value. A tag’s value is substituted for each
occurrence of the taj’s name contained between two delimiting
percent signs. The following example will illustrate tag
substitution. If a CHAIN file contains these statements:

RASM TESTPROG3HZOPTIONA
PROGRAM ASSEMBLED ON %DATE%
EXBIN TESTPROG%START%

then the tags O°PTION, DATE, and START will have their
respective values put 1in place of their tag names and the
delimiting percent signs before each line is written into the
intermediate file, If no tags were specified for the above
CHAIN at its invocation, then the following intermediate file
would be compiled:?

RASM TESTPROGsH
PROGRAM ASSEMBLED ON
EXBIN TESTPROG

I[f the tags were given initial values via the CHAIN command
line ast

OPTION%XLG%,DATE%JANUARY 8, 1978%,START%31000%

then the following intermediate file would be compiled:
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RASM TESTPROG$HXLG
PROGRAM ASSEMBLED ON JANUARY 8, 1978
EXBIN TESTPROG3$ 1000

faj substitution is used here to specify the various options
for the assembly process, a date for the heading line printed
during the assembly, and the starting execution address for
the <converted object file. The use of tags and tag values,
therefore, 1is of great importance in the <creation of
complicated and general purpose CHAIN files.

To pass tag wvalues from one CHAIN file to another, a
forciny character is used. T[he backslash character (\) |is
used to indicate that the next character of a line is not to
be tested as a special character (i.e., to see if an operator
follows, or a valid tag). Thus, passing a tag from one CHAIN
file to another can be done with a series of statements like
the following:

RASM TESTPROGS$HZOPTIONZ
PROGAM ASSEMBLED ON %DATE%
CHAIN FILE23STARIN\ %%START#%\%

[he first and last percent signs of the last line are not tag
replacement indicators. When the above lines are compiled,
the resul tant intermediate file will not contain the
backslash characters. If the value "XLG" is given to OPTION,
"01.3.78" to DATE, and "31000" to START, then the compiled
CHAIN file would appear as

RASM TESTPROG3$HXLG
PROGRAM ASSEMBLED ON O1.8.78
CHAIN FILE23START%31000%

The value of START would be passed from the first CHAIN file
to the second CHAIN file. The second CHAIN process can only
be invoked from the last line of the intermediate file.

6.3 Compilation Operators

- —— —————— — T——— - —— Y — — — —

Two types of CHAIN operators exist which can be used to
modify the procedure that 1is performed through the CHAIN
processs? Compilation Operators and Execution Operators.
Execution Operators are descr ibed in section 6.4,
Compilation Operators permit the operator to parametesrize a
CHAIN file to perform many different procedures. For
example, a CHAIN file may contain the MDOS command 1lines to
assemble an entire system of programs. Based on the CHAIN
arguments specified on the CHAIN command line, all or part of
the system of programs may be assembled. The options for the
assembly process can also be supplied via a CHAIN argument
(see example in section 6.7).
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All Compilation Operators are included in the CHAIN file
alongy with any other statements. Compilation Operators are
denoted by a slash (/) appearing in the first column of a
line. Any number of intervening spaces (including none) can
be placed between the slash and the operator. If an operator
is found which is not defined, the CHAIN process will be
aborted., The following Compilation Operators are defined:

Operator Function
* Comment
IFS Conditional "if set" test
IFC Conditional "if clear®" test
XIF End conditional

ELSE Conditional alternative
ABORT Unconditional CHAIN abort

6.3.1 Compilation Comments

If the character following a slash is an asterisk (%),
then a Compilation Comment is indicated. The remainder of
the 1line following the asterisk contains the comment, which
can include any displayable characters. Compilation Comments
are not written into the intermediate file. They are,
however, displayed on the console immediately after they are
read from the CHAIN file. Compilation Comments are useful in
communicating to the operator what intermediate file is being
compiled for execution. The comment lines are only displayed
if the part of the file containing the comments is being
compiled into the intermediate file (see next sectionj.

6.3.2 IF operator

. —— —— — ———— — — _— - ——

If the characters following a slash are “IF", an IF
operator is denoted. There may be any number of intervening
spaces between the slash and the IF operator. This feature
allows a structured type of CHAIN file to be constructed that
will show by 1its physical appearance the range of the
conditional operators. The IF operator allows a test to be
made for the existence of one or more tags on the CHAIN
command line. If the test proves positive, or true, then the
lines from the CHAIN file following the IF operator will be
included in the intermediate file (written to the CHAIN.SY
file)., If, however, the test proves negative, or false, then
the subsequent lines will not be included in the intermediate
file. The 1lines from the CHAIN file will be included or
excluded following the IF operator until an ELSE or XIF
operator (explained below) is encountered.

The IF operator has two formst IFS and IFC, which stand
for "if set" and "if clear", respectively. The IFS operator
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proves positive if any of the tags listed as its operand have
been specified on the CHAIN command line. For example,

/IFS LIST

will prove positive if the tag LIST was mentioned on the

CHAIN command line. The same test will prove negative if
LIST did not appear. Likewise, the IF operator

/IFC DAY

will prove positive if the tag DAY was not specified on the
CHAIN command line. The test will prove negative if DAY did
appear. Multiple IF operators can appear in sequence to see

if all tags of a certain group were specified. Thus,

/1FS FLAGI
/IFS FLAG2
/IFS FLAG3

will prove positive only if tags FLAGI, FLAG2, and FLAG3 were
specified on the CHAIN command line.

More than one tag can appear in the operand field of an
IF operator. A comma separating tag names on an IF line will
perform an "inclusive or" function. A period separating tag
names, on the other hand, will perform an "and" function.
The "and" function has precedence over the "or" function.
That 1is, the commas (or) can be thought of as grouping the
periods (and). For example, the IF operator line

/IFS FLAGI.FLAG2.FLAG3

is equivalent to the previous example of three successive IF
operators. The following line,

/IFS F1.F2,FLAG3,TAGI .TAG2.LIST

which can be thought of as being evaluated by the following
grouping,

(F1 and F2) or (FLAG3) or (TAGlI and TAG2 and LIST)

will prove positive if the tags Fl and F2 are specified, or
if FLAG3 is specified, or if tags TAGlI and TAG2 and LIST are
specified.

If one IF operator has proven negative, then the
subsequent lines from the CHAIN file, including other IF
operators, will be ignored until either a correspondingy ELSE
or XIF operator 1is found. In this way, the IF operator is
used to modify the resultant intermediate file.
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6.,3.3 XIF and ELSE operators

Two Compilation Operators can cause the range of an IF
operator to be ended. The XIF operator marks the end of a
series of conditionally compiled statements. The ELSE
operator reverses the sense of the IF’s test condition, and
is used to indicate what is compiled if the test condition is
not met. The conditional IF operators can be nested to a
depth of sixteen ievels. The following example shows the use

of XIF and ELSE:

/IFS LIST

LIST TESTFILE3LH

TEST PROGRAM HEADING LINE
/ELSE

LIST TESTFILE

/XIF

In this example, the file TESTFILE will be listed on the
printer only if the tag LIST 1is specified on the CHAIN
command line. A heading 1line is also provided within the
CHAIN file if the LIST tag is used. If, however, LIST is not
specified, then the ELSE portion of the conditional operator
will be compiled, causing TESTFILE to be shown on the system
console instead.

If the above example were to be written without the ELSE
operator, one additional IF and XIF operator pair would have
to be used, as showns

+4TCC T TOT
/1o L.J.Sl.

LIST TESTFILEsLH

TEST PROGRAM HEADING LINE
/XIF

/IFC LIST

LIST TESTFILE

/XIF

It can be seen that the use of the ELSE operator makes the
CHAIN file easier to understand.

Each IF operator must have a corresponding XIF operator.
The ELSE operator 1is available at the option of the user.
The following example shows how nested IF operators might
appear in a CHAIN files

/IFS F1

ASM TESTPROG

/ IFS F2
EXBIN TESTPROG
/ XIF

/XIF
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In this case, the tag Fl governs whether or not the file
TESTPROG will be assembled. If FI 1is specified, then the
assembly will be performed. Then, if 1in additinn F2 is
specified on the CHAIN command 1line, the object file
conversion will also take place. The CHAIN file can be used,
therefore, to perform only the assembly, or the assembly and
the ob ject file conversion, but not the object file
conversion by itself.

[f, through the use of the conditional operators, a null
(empty) intermediate file 1is generated, then the Execution
Phase of the CHAIN command will be skipped. Control will be
given to the MDOS command interpreter, as if no CHAIN had
ever been executed.

6.3.4 ABORT operator

The ABORT operator provides a way of instantly returning
to MDOS during a CHAIN file’s compilation. No messajes will
be displayed as a result of encountering the ABORT operator.
It is the user’s responsibility to include an explanation for
the ABORT through the use of Compilation Comments.

The ABORT operator is typically employed in terminating
a CHAIN compilation if one or more critical tags have been
omitted from the CHAIN command line. For example, the
following CHAIN file will be aborted during the compilation
phase if both of the tags OPIT and FILE are missing. The
Compilation Comments will indicate the reason for the
terminations

/IFS OPT.FILE

/% GOING TO ASSEMBLE %FILEX%

RASM ZFILEZ3%0PTX%

/ELSE

/% BOTH "FILE"™ AND “"OPT" MUST BE SPECIFIED
/% CHAIN TERMINATED

/ABORT

/XIF

6.4 Execution Operators

- — — — . iy S T . ——— TS S W - — vy -

Execution (Operators can be used for the dynamic
ad justment of a CHAIN process while it is being executed.
Through the use of these operators, the user can set values
in an error status word maintained by MDOS, test the word,
and, depending upon the results of the test, skip a nportion
of the procedure. The error status word is accessed by all
MDOS commands to indicate whether or not they completesd their
function without error.

All CHAIN Execution Operators are denoted by the
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commercial at-sign (@) as the first character of a line. Any
number of intervening spaces (including none) can be placed
between the at-sign and the operator. If an operator is
found which is not defined, the CHAIN process will be
aborted. The following Execution OUperators are definesds

Operator Function
* Comment
. Operator breakpoint
SET Set error status word
ISsT Test error status word
JMP Continue sequential processing at label
LBL Define a label
CMD Change state of CHAIN input echo

If the character following the at-sign 1is an asterisk
(%), then an Execution Comment is indicated. The remainder
of the line following the asterisk contains the comment,
which can include any displayable characters. Execution
Comments are compiled into the intermediate file and are not
displayed until they are encountered during the execution
phase. Execution Comments are used to relay information to
the operator during the actual execution of the intermediate
file. In conjunction with the Operator Breakpoint (next
section), these comments also serve as a means of passing
instructions to the operator for mounting paper into the
printer, swapping diskettes 1in drives one, two, or three,
loading a cassette, etc.

6.4.2 Operator Breakpoints

—— v - -

A variation of the Execution Comment 1is the Operator
Breakpoint. If a period (.) is used instead of an asterisk
for the Execution Comment, then the normal Execution Comment
is displayeds however, instead of continuing with the
processing of the next line of the intermediate file, the BEL
($07) character is sent to the console to alert the operator.
The CHAIN process then waits for any key on the keyboard to
be depressed before continuing. For example, the following
compiled CHAIN file:

@% GOING TO ASSEMBLE PROGRAM
@, TURN ON PRINTER
RASM TESTPROG3LXG

would display the two comments during the execution of the
CHAIN process. Prior to starting the assembly, however, the
CHAIWN process would pause allowing the operator time to ready
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the printer. Execution would not resume until after the
operator had depressed any key on the system console.

6.4.3 Error status word

- o v— - - — . -

Among the operating system’/’s resident variables 1is a
two-byte error status word. Each MDOS command will set or
clear a bit within this status word to indicate the status of
the command’s completion, The error status word has the
following formats

F E D C B A 9 8 7T 6 5 4 3 2 1 0
¢ Error ¢ Error ' Error Type :
v Status ¢ Mask : :

error

® & & ¢ 9 0O O 8O s o0 Error Mask Flag
Bit B (8=A unused)

8 00 5 05 00 8 02 o

® © 0 @ 9 & & O O 0O OO OO PO O OO S OO e o0 Error Status Flag
Bit F (C-E unused)

Normally, after the completion of each command, all bits of
the Error Status and the Error Type are cleared (= 0). The
Error Mask is not affected by MDOS commands. If an error
occurred during the command, the Error Status Flag (bit F)
will be set by the command. In addition, an Error Type will
be set into the lower half of the status word (bits 0-7).
The Error Type is used to indicate which error was detected
by the command.

Usually, the CHAIN process will abort anytime the Error
Status Flag is set by one of the commands invoked from the
intermediate file. The Error Mask can be used to inhibit
CHAIN process aborting due to command errors by setting the
Error Mask Flag (bit B) to a 1.

The Execution Operators can affect certain parts of the

status word. The following symbols are used to refer to the
various parts of the status word:
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Nord Designator Error Status Word Part

thole word (bits O-F)
Error Type (bits 0-7)
Error #ask (bits 8-B)
Error Status (bits C=F)

CEHZ

6.4.4 SET operator

The SEI operator can be used to place a certain bit
pattern into the system error status word. In particular,
the SEI operator is the only way that the Error Mask Flag can
be set to inhibit CHAIN process abortions. The MDOS commands
will only set the Error Status and the Error Type. The SET
operator has the following format:

QSET[ ,<j>] [<value>]

where <j> is the status word designator (explained above) and
<value> is a hexadecimal number that is to be placed into the
designated word part. The size of <value> must not be
greater than the size of the word part into which the it is
to be placed. If the status word designator is not
specified, then W, the whole word part, will be assumed., If
<value> is not specified, then zero will be assumed. As an
example of the SET operator, the following will set the Error
Mask Flag (bit B) to inhibit CHAIN process aborting due to
command execution errors:

ACTT i (2]
WOLLem O

aSET ,W 800
@SET 800

All three forms will set bit B of the error status wordjs
however, the last two forms will, in addition, set to zero
all other parts of the error status word.

6.4.5 TST operator

The TST operator is used to examine the error status
word for a particular condition, This operator has the
following formats

@TST[,<j>] <condition> [,<value>]
where <j> 1is the status word designator, <condition> is the
test condition to be performed, and <value> is a hexadecimal
number that is used as part of the test.
Use of the TST operator results in a true or false
condition based on the test performed. If the result of the
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test is true, then the next sequential 1line 1in the
intermediate file will be skipped. If the result of the test
is false, however, then the next sequential line in the
intermediate file will be processed. In other words, a false
condition has the same effect as if the TST operator was not
processed at all.

If the status word designator is not specified, then N,
the whole word part, will be assumed. The following test

conditions can be used in the <condition> field of the TST
operator:

<condition> Test performed on word part

EQ Equal to <value>

NE Not equal to <value>

GT Greater than <value>

LT Less than <value>

Ge Greater than or equal to <value>
LE Less than or equal to <value>

BS Bit set (=1)

BC Bit clear (=0)

The first six tests are the standard relational tests
for equality, etc., that can be performed with the <value>
and the designated word part. The last two tests (BS and BC)
allow specific bits in the designated word part to be tested
for being set (BS) or clear (BC). The bits to be tested are
indicated by the one bits from <value>.

The <value> part of the TST operator 1is a hexadecimal
number in the range O-FFFF. The size of <value> must not be
greater than the size of the word part that is being tested.
No signed numbers can be used. That is, all comparisons and
tests are made with positive integers. If <value> 1is not
specified, then the default of zero will be used.

6.4.6 JMP operator

S e - ——— . — — — w—— - —

The JMP operator allows skipping 1lines in the
intermediate file during its execution. Used in conjunction
with the TST operator, the JMP operator can be turned into a
conditional jump around critical steps if certain conditions
are detected during the execution of the CHAIN process.

The JUMP operator has the following format:
@JMP <label>
where <label> must be defined via the label operator LBL.

Jumps can only be made in a forward direction. That is, once
a line has been executed from the intermediate file, it
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cannot be jumped to with the JMP operator, even if it has a
defined label. Jumps to undefined labels or backward jumps
will cause the CHAIN process to be aborted.

6.4.7 LBL operator

label within the

JMP operator must
mat of the LBL

The LBL operator is used to define a
CHAIN file. All labels referenced by th
be defined with the LBL operator. The f
operator iss

@LBL <label>

where <label> follows the same restrictions placed on tag
names (section 6.2). Labels that are multiply defined,
undefined, or backward references will be flagged as errors
during the CHAIN compilation phase. Such errors will cause
the CHAIN process to be aborted.

6.4.8 CMD operator

——e A - - - - G - ———— -

Normally, during the execution phase, as commands are
processed from the intermediate file, each command line is
displayed on the console., Likewise, all input requested by
the command that is supplied from the intermediate file will
be displayed on the console. The CMD operator can be used to
suppress console display of all input that originates from
the intermediate file. The CMD operator has the following
formats

a@CMD {ON or OFF)

where either ON or OFF must be specified. The CMD operator
can be used as many times as needed within the intermediate
file. Initially during the execution phase, the ON form of
the CMD operator is in effect.

6.5 hessages

———_———— — " —— — -

The following messages can be displayed by the CHAIN
command. The standard error messages that can be displayed
by all commands are not listed here. The messages are broken
up into two sectionst those that can be displayed during the
compilation phase, and those that can be displayed during the
execution phase.

Ihe following error messages can be displayed during the
compilation phases
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ILLEGAL NESTING OF CHAIN COMMANDS

A CHAIN command was found in the intermediate
file that did not coincide with the last record
of the file. CHAIN processes can only invoke
another CHAIN command from the last line of the
intermediate file,

SOURCE SYNTAX ERROR

One of the source 1lines of the CHAIN file
contained a backslash (\) as the last character
of the record, or an illegal tag reference was
encountered.

ILLEGAL OPERATOR

The operator following a slash (/) was not a
valid Compilation Operator, or the operator

following an at-sign (@) was not a valid
Execution Operator.
INVALID CONDITIONAL EXPRESSION

An invalid tag reference or invalid tag separator
(other than period or comma) was used on a
conditional Compilation Operator statement,

INVALID NESTING OF CONDITIONALS

More than sixteen levels of conditionals were
used, an unequal number of IFs and XIFs exist, or
an ELSE operator was used illegally.

EXECUTION OPERATOR OPERAND ERROR
T'he operand of an execution operator was invalid.
VALUE TOO LARGE FOR FIELD
A value was specified for the Execution Operators
SET or TST that was larger than the status word
part designator allowed.
END OF FILE REACHED BEFORE LAST XIF FOUND
T'hne end of the CHAIN file was encountered while
searching for an XIF operator. Usually this
indicates an unbalanced number of IFs and XIFs.
UNDEFINED LABELS FOUND
A JMP operator referenced a label which was never
defined with a LBL operator.
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OUTPUT RECORD BUFFER OVERFLOW

A line from the CHAIN file was encountered which,
after the substitution of all tag values,
eXceeded eighty characters in length.

*% 43 CHAIN OVERLAY DOES NOT EXIST

The MDOS system CHAIN overlay does not have an
entry in the directory. The REPAIR command
(Chapter 22) should be used to check the diskette
for other errors.

The following messages can be displayed during the execution
phases

END CHAIN

This message is displayed upon the successful
termination of a CHAIN process. The next console
input request will be obtained from the system
console again. The intermediate file,
CHAIN.SY:0, will have been deleted.

**% O] COMMAND SYNTAX ERROR

An Execution Operator was encountered that had an
illegal operand field.

**x 03 CHAIN ABORTED BY BREAK KEY

Ine operator depressed ithe BREAK Key during the
execution phase causing the CHAIN process to be
aborted.

**x 09 CHAIN ABORTED BY SYSTEM ERROR STATUS WORD

The last executed program set an error status
into the system error status word which was not
masked by the SET operator. If no SEI operators
are used in a CHAIN file, any error status word
change will <cause the CHAIN process to be
aborted.

**x 22 BUFFER OVERFLOW

The response obtained from the intermediate file
to an input request exceeded the maximum number
of characters that were acceptable to the input
request.
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** 49 CHAIN ABORTED BY ILLEGAL OPERATOR

An 1illegal Execution Operator was encountered in
the intermediate file.

*% 50 CHAIN ABORTED BY UNDEFINED LABEL

A JUMP operator was encountered which referenced a
label that did not exist (Backward references are
treated as undefined labels).

** 51 CHAIN ABORTED BY PREMATURE END OF FILE

An access to the intermediate file returned an
end-of-file condition when an input request was
made by a program that was invoked by the CHAIN
process., All input that 1is expected by the
program must be in the intermediate file.

6.6 Resuming an Aborted CHAIN Process

- —— ———— - - - > > T oy = G D G T T i Bl SO Y TS D Y D O T UM Y D D

If a CHAIN process is aborted during the execution phase
for any reason, the CHAIN process can still be restarted.
Since the intermediate file is not deleted until the CHAIN
process has been successfully completed, this capability
eliminates the need to recompile the original CHAIN file.

The special CHAIN command line:
CHAIN *

will restart the execution phase with the line last fetched
from the intermediate file (the line that caused the error),
For example, 1f an assembly has been invoked by the CHAIN
process for which a duplicate object file exists, the CHAIN
process will normally be aborted. The operator could then
manually delete the duplicate file name and restart the CHAIN
process with the above special form of the command line.

If the failing command can never succeed, the current
line of the intermediate file can be bypassed, and the next

one used to resume the aborted CHAIN process by using the
following special command line:

CHAIN N*

If the next line of the intermediate file has been intended
as a keyin response for the program (which just failed), then
the process will generally abort again immediately. By using
the "Nx" form of the special command line several times, the
invalid step can wusually be bypassed and the CHAIN process
resumed at a valid MDOS command line.
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The Error Status Mask and the current state of

the

cannot be restored when an aborted CHAIN process

restarted.

6.1 Examples

- — — — — ——— —— — -

The following example shows a fairly complex CHAIN file
this
chapter. This CHAIN file 1is wused to assemble and create

that incorporates most of the features described

loadable files of a system of program files that resides

multiple diskettes, The primary assumption made is that an
MDOS system diskette is on drive zero and that the
programs will be on drive one (although not all at the same

time).

in this example the CHAIN process will display

source

me ssages

CMD
operator are lost when a CHAIN is aborted. These values

to the operator if no parameters are supplied. It will also

display messages that 1indicate what path the compilation

phase is taking, based on the passed CHAIN tags.

ZIFC ASM.LOAD

/*

/% THIS CHAIN REQUIRES AT LEAST ONE OF THE FOLLOWING
/% PARAMETERS:

/*x

/* ASM —— CHAIN FOR ASSEMBLIES

/% LOAD -- CHAIN FOR PRODUCING MEMORY-IMAGE FILE
V4

/% AAD ONE OR MORE OF THESE PARAMETERS:
V4

/% DI, D2 -- DISK | and DISK 2

/% ALL -- ALL FILES ON ALL DISKS

/% <name> -- NAME OF FILE

/*

/% THE FOLLONING ARE OPTIONAL PARAMETERS
/*

/* OPT -- ASSEMBLER OPTIONS

/*

/ABORT

/ELSE

/ IFS ASM

/% CHAIN FOR ASSEMBLING PROGRAMS

/ XIr

/ IF5 LOAD

/% CHAIN FOR MEMORY-FILE CREATION

/ XIF

/XIF

a@SET M 8

/IFS ALL,D1,PROG1 ,PROG2

@, INSERT DISK 1 INTO DRIVE 1 -- DEPRESS ANY KEY WHEN READY

/ 1FS ALL,DI ,PROGI
/% PROGRAM PROGI
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/ IFS ASM

DEL PROGI.RO21

RASM NOL,EQU,LIS,PROGI ¢ 1$R%0PT%0=PROGI s |
/ XIF

/ IFS LOAD

aTST,S EQ

@JMP SKIPPGMI

DEL PROGI.LO21

RLOAD

IDON3$ BASE$CURP=\\$1003LOAD=PROGI 3|
0BJA=PROGI ¢ |
CURP=\\$1003L0OAD=PROGI 21
MO=#LP3sMAPF

EXIT

@LBL SKIPPGMI

/ XIF

/7 XIF

/ IFS ALL,DI,PROG2

/% PROGRAM PROG2

/ IFS ASM

DEL PROG2.ROt1

RASM NOL,EQU,LIS,PROG2213RXOPT%0=PROG2¢ 1
/ XIF

/7 IFS LOAD

@TsT,S EQ

@JMP ENDI

DEL PROG2.LOs |

RLOAD

IDON3BASE$CURP=\\$1003 LOAD=PR0OG2¢ 1
0OBJA=PROG22 1
CURP=\\$1003L0OAD=PROG23 |
MO=#LP3sMAPF

EXIT

@LBL ENDI

/ XIF

/ XIF

/XIF

/IFS ALL,D2,PROG3,PROG4

@, INSERT DISK 2 INTO DRIVE 1 =-- DEPRESS ANY KEY WHEN READY
/ 1FS ALL,D2,PROG3

/% PROGRAM PROG3

/ IFS ASM

DEL PROG3.LXz1

RASM PROG3313%0PT%

/ XIF
/ I[FS LOAD
aIsT,S EQ

aJMP SKIPPGM3

DEL PROG3.LOs21
EXBIN PROG321

aLBL SKIPPGM3

/7 XIF

/ XIF

/ IFS ALL,D2,PROG4
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/% PROGRAM PROG4
/ IFS ASM

DEL PROG4.LX3 1
RASM PROG4: | $%0PT%
7/ XIF

/__IFS LOAD
aTST,S EQ

@JMP END2

DEL PROG4,LO3 1
EXBIN PROG4t]

aLBL END2

/ XIF

/ XIF

/XIF

The tags ALL, Dt, D2, PROGI, PR0OG2, PROG3, and PROG4 are
used to identify which programs from the system of programs
are to be selected by the CHAIN process. All programs from
all diskettes can be selected by specifying ALL. A specific
program can be selected by specifying its names either
PROGI, PROG2, PROG3, or PR0OG4. All programs on a specific
diskette can be selected by specifying DI or D2.

The tags ASM and LOAD are used to select what process
the programs will go through. ASM specifies the oprograms
will be assembled. LOAD specifies link/loading or object
file conversion via EXBIN.

It should be noted that nested IFs have been 1indented
(spaces between slash and IF) to indicate their level of
nesting. This is optional, but makes the CHAIN file easier
to understand. Prior to the assembly and link/load or object
file conversion processes, a DEL command has been placed to
ensure that the output file from the process does not exist.
The first time that the CHAIWN file is used, the DEL command
will cause an error to occurs however, the SET operator has
been used to inhibit CHAIN process aborting.

The TST operator is used after each assembly process to
check for errors. If an error occurred, then the error
status word will be non-zero in the portion indicated by the
#S* designator. Thus, the test condition for being equal to
Zzero will be false, causing the JMP to be executed.
Iherefore, 1if assembly errors occur, the link/load or object
file conversion process will be bypassed since it would only
generate an unusable file.

It should also be noted that the backslash character is

used in the RLOAD command CURP. Thus, the CHAIN forcing
character, which is also a backslash, must be entered.

The Operator Breakpoint 1is wused to pause the CHAIN

process. This allows the operator time to insert the proper
diskette into drive one. Otherwise, if all programs from all
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diskettes were to be assembled, there might not be sufficient
time for the operator to swap diskettes.

The following example illustrates what is displayed on
the system console when the CHAIN is invoked without any
parameters. Since this would produce an empty intermediate
file, the condition is tested for and an appropriate message
displayed. The name of the CHAIN file in the directory is
SYSGEN.CF.

=CHAIN SYSGEN
THIS CHAIN REQUIRES AT LEAST ONE OF THE FOLLOWING
PARAMETERS?

ASM -- CHAIN FOR ASSEMBLIES
LOAD -- CHAIN FOR PRODUCING MEMORY-IMAGE FILE

AND ONE OR MORE OF [HESE PARAMETERS:
Dly, D2 -- DISK | and DISK 2

ALL -~ ALL FILES ON ALL DISKS

<name> -- NAME OF FILE

THE FOLLOWING ARE OPTIONAL PARAMETERS

OPT —- ASSEMBLER OPTIONS

The next example uses the same CHAIN file againj
however, this time the parameters for assembling (ASM),
memory-image file creation (LOAD), and processing all files
in the system (ALL) are specified. In addition, the options
field of the assembler will be 1initialized with the value
WLX" to produce a listing and a cross reference table on the
line printer.

=CHAIN SYSGEN$ASM,LOAD,ALL,OPT%LX%
CHAIN FOR ASSEMBLING PROGRAMS
CHAIN FOR MEMORY-FILE CREATION
PROGRAM PROGI
PROGRAM PROG2
PROGRAM PROG3
PROGRAM PROG4
aSeE[ FOFF 0800
@, INSERT DISK 1 INTO DRIVE 1| -- DEPRESS ANY KEY NHEN READY
DEL PROGI.ROs31
PROG .ROs1 DELETED
RASM NOL,EQU,LIS,PROGI®I3RLX0O=PROGI s
MDOS MACROASSEMBLER 03.00
COPYRIGHT BY MOIOROLA 1977

aTST,F000 0000 0027
aJMp 2F29
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VDEL PROG2.R0Os1

PROG2 .RO:1 DELETED

RASM NOL,EQU,LIS,PR0OG2313RLX0O=PROG2s 1
4DOS MACROASSEMBLER 03.00

COPYRIGHT BY MOTOROLA i977

aTsIl,FO00 0000 0027

aJMpP 2F33

2. INSERT DISK 2 INTO DRIVE | --= DEPRESS ANY KEY AHEN READY
VEL PROG3.LX:31

PROG3 - .LXs31 DELETED

RASM PROG3:135LX

4DOS MACROASSEMBLER 03.00

COPYRIGHT BY MOTOROLA 1977

aTST,FO00 0000 0027

ajup 2F41

DEL PROG4.LX:1

PROG4 .LXs1 DELETED
RASM PROG4313LX

MDOS MACROASSEMBLER 03.00
COPYRIGHT BY MOTOROLA 1977

aTST,FO00 0000 0027
aJMP 2F4B
END CHAIN

From the example above, it can be seen that even though
the LOAD parameter was entered on the CHAIN command line, the
process to create memory-image files was not performed., This
resulted from the fact that the assembly process jgenerated
errors in each program. Had no errors occurred, the
memory-image files would have been created. The operands of
the Execution Operators have been converted into hexadecimal
codes during the compilation to make it easier for the
eXecution phase overlay to process the intermediate file.

The last example uses the same CHAIN file agains
however, this time only a single program is processed, PROG3.
The operator does not need to know on which diskette this
program resides, The Operator Breakpoint is used to notify
the operator when a diskette is to be inserted into drive
one., In this example, no errors occurred during the assembly
process since the memory-image file is created.
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=CHAIN SYSGEN$ASM,LOAD,PROG3,0PT4LN=120%
CHAIN FOR ASSEMBLING PROGRAMS
CHAIN FOR MEMORY-FILE CREATION
PROGRAM PROG3
aSET FOFF 0300
@, INSERT DISK 2 INTO DRIVE | -- DEPRESS ANY KEY NHEN READY
DEL PROG3.LX31
PROG3 +LXt1 DELETED
RASM PROG3313LN=120
MDOS MACROASSEMBLER 03.00
COPYRIGHI BY MOTOROLA 1977

aTST,FO00 0000 0027
DEL PROG3.L0O21

PROG3 .LO%1 DELETED
EXBIN PROG3:1

alLBL 2F29

END CHAIN
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- —— - -

The COPY command allows files to be copied from one
diskette to another, from a diskette to another device, or
from another device to a diskette. It 1is not possible to
copy files between two non-diskette devices with the COPY
command. Options exist for copy verification and for the use
of non-standard devices.

The COPY command is invoked with the following command
lines

COPY <name 1>[,<name 2>] [3<options>]

where <name 1> is the name of a source file or source device,
<name 2> is the name of a destination file or destination
device, and <options> may specify the type of copying that is
to be performed. The following options are valid. [heir use
is described explicitly in the next sections:

*  Option Function

- —— - ——— ——— o —

B Perform both the copy and the verify
processes when copying between two
diskette files.

C Use binary record conversion during
the copy to a non-diskette device.

D=<name 3>(,] Use a user-defined device driver
instead of a standard MbDOS-supported
device driver during the copy or
verify process. The driver is
located in a diskette file <name 3>,

L List errors on the line printer
during file verification.

M Go to debug monitor after loading
user-defined device driver file.

N Use non-file format mode for the
non-diskette device.
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v Verify source and destination files.
No copy is performed.

N Use automatic overwrite if
destination file already exists on
diskette.

7.1.1 Diskette~to-diskette copying

In order to copy one diskette file into another, both
<name 1> and <name 2> must be specified. The source file
name specification, <name 1>, will be supplied with the
default suffix "SA" and the default logical unit number zero
if those quantities are not explicitly given, The
destination file name specification, <name 2>, need only be
specified with a file name, a suffix, or a logical unit
number (or any combination thereof)s however, at least one
part of <name 2>’s file name specification must be entered.
The unspecified parts of <name 2> will be supplied from the
respective parts of <name I>. Thus, if TESTPR0OG.SA:0 is to
be copied to the diskette on drive one, then only the logical
unit number need be specified for <name 2>, since the file
name and suffix will be supplied from <name [>2

CorY TESTPROG, 31

In this example the default values were first supplied for
<name 1>, and then the default values supplied for <name 2>.
[here is no restriction in file format when copying from one
diskette file into another.

Only the 4“B", WLw, Wwy" and the "WA" options are valid
when copying between two diskette files. The ®v®" and n"B"
options, as well as the "V" and "W" options, are mutually
exclusive., The "L" option is valid only valid with #v" or
ngw, The "W" option is wused to allow the destination
diskette file to be overwritten 1if its file name Aalready
exists. If, in the above example, the file name
TESTPROG.SA31 already existed, then COPY would have displayed
the message

TESTPROG.SAs1 EXISTS. OVERWRITE?

and await a response from the operator., A "Y" response would
allow the COPY process to continue, and the file on drive |
would Dbe overwritten. Any other response would cause the
COPY command to be terminated, and the destination file would
be unaffected. The "W" option’s presence will force the COPY
command to attempt the copy if the destination file name
exists, without prompting the operator.

The other options are explained in subsequent sections.
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7.1.2 Diskette~to-device copying

If a diskette file is to be copied to another device,
both <name 1> and <name 2> must be specified on the c¢ommand
line, The default assumptions for the source file are the
same as in diskette-to-diskette cooyings however, <name 2>
must now indicate a destination device rather than a file.
The following are valid device specifications that can be
used for <name 2>3

Device

Name Associated Physical Device
#CN Console printer
#CP Conscle punch (record) device
#LP Line printer
#UD User-defined device

Unlike diskette-to-diskette copying, where <name 1>
could be the name of any diskette file, <name 1> can only be
an ASCII or binary record file (see section 24.3). Thus, not
every diskette file can be copied to a non-diskette device.
If memory-image files are to be copied to a non-diskette
device, then they must first be converted via the BINEX
command (Chapter 4).

There are two modes for copying files to a non-diskette
device: file format mode and non-file format mode. The file
format mode 1is the default mode that the COPY command uses,
The file format mode will write one extra record to the
device before any data records are copied from the file.
This special record is <called the File Descriptor Record
(FDR) and serves the same purpose as a directory entry for
diskette filest the FDR contains the diskette file’s name,
suffix and file format (see section 24.3). The "N" option
inhibits the writing of the FDR to the output device, and is
used to indicate the non-file format mode. Thus, if an FDR
is to be written to the output device, the "N" option should
be omitteds 1if an FDR should not be written, the "N" should
be specified.

The outout devices #CN and #LP can be used as the
destination device in the diskette~to-device copy mode.
However, the presence of the "N" option on the command 1line
when copying to these devices has no effect. The #CN and #LP
devices are not "file" devices since no FDR could ever be
read from them, Thus, the COPY command will automatically
force the non-file format mode to be in effect and suppress
the writing of the FDR.

Some output devices cannot support eight-bit binary
data. In such instances, the *C" option must be used when
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binary record files are being copied. The ®C" option will
cause the binary data to be converted into seven-bit ASCII
data (see section 24.3) which can be handled by the device.
The following table shows what the destination file format
will be, based on the file format of the source file and the
options specifieds

Source File Destination File

ASCII ASCII.

Binary, no "C" Binary, if supported by devices else
ASCII-converted-binary.

Binary, "“C% ASCII~-converted-binary.

In the non-file format mode ("N" option specified), only
ASCII record files can be copied.

Ine "V" and "L" options are valid in this copy mode.
The "W" and "B" options are invalid since no diskette file is
being written to. The "D" and “M" options can be wused, but

only if the device #UD is specified for <name 2> (see section
1.2).

7.1.3 Jevice-to~diskette copying

> > — —— ——— — — ——— — - —-——

If a file is to be copied from another device to the
diskette, then <name 1> is requireds however, depending on
the copy mode chosen (file format or non-file format) <name
2> 1s optional. If the file format mode is to be used (no
"N" option specified), then <name 2> can be omitted. In such
cases, the file name to be used for the diskette file is
taken out of the FDR3 however, if <name 2> 1is specified
(still no "N" option), the source device will be read until
an FDR is found that matches <name 2> before the copy takes
place. In other words, in the file format mode, <name 2>
indicates the name of the file on the device which will be
copied to diskette. The name of the file can only be changed
with the NAME command (Chapter 20) after the file has been
copied to diskette.

If the "N" option is specified, then no FDR processing
will be performed. Therefore, <name 2> must indicate the
diskette file that is to be written to.

In either case (“N" option or no "N" option), <name I>
will specify the source device, and <name 2> will specify the
destination diskette file. The default values "SA" and zero
will be supplied for <name 2>’s suffix and logical wunit
number, respectively, if they are not explicitly entered by
the operator. The valid device specifications that can be
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used for <name |> ares

Device

Name Associated Physical Device
#CR Console reader device

#UD User—-defined device

#HR EXORtape (see section 7.6)

Only ASCII record files can be copied using the "N"
option. If paper tapes or cassettes have been generated in a
non=-MDOS environment, they must conform to the MDOS format
for ASCII record files (section 24.3). Most important is the
record termination sequence. Each record must end with a
carriage return, line feed, and null character combination.
Otherwise, leading data characters from the subsequent record
can be dropped. Next iIn importance 1is the end-of-file
indicator. The tape should contain the ASCII end-of-file
record (section 24.3) or generate a timeout condition

(section of erased or blank tape) to cause the console reader
to stop.

If binary records are to be copied, then the file format
mode must be used. The binary record copied to diskette will
always be in the binary format, never in the
ASCII-converted=-binary format. [he FDR contains the format
of the file on the device. Thus, the conversion from
ASCII-converted-binary to binary is performed automatically.
The *C" option, therefore, is invalid with this form of the
COPY command.

The "g" option can be specified to automatically
overwrite the diskette file (<name 2>) if it already exists.
The "D" and "M"™ options are only valid if <name 1> is the #UD
device., The "“B" option is invalid, but the "v" and "L"
options are valid. The "L" option can only be specified if
4V" is specified.

7.1.4 Verification

The “V" option can be used to compare two files against
each other. No file copying will take place if this option
is specified. The "V" option is valid with all three modes
of the CoPY commands diskette-to-diskette,
diskette-to-device, and device-to-diskette. If, however, a
device specification 1is being used for either <name 1> or
<name 2>, it must be a device that supports input. For
example, even though a file from diskette can be copied to
the line printer or the console punch, the #V" option is
invalid for those specific devices.

The verification process will display the message
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VERIFY IN PROGRESS

while the verification is taking place. If the files being
compared are both diskette files, then the parts of the files
that do not <compare will be displayed in the following
formats

SECTOR nnnn
OFFSET xx SRC-yy DST-zz

where "nnnn" is the logical sector number of the file, xx¥
is the offset into the sector, "yy" is the source file’s byte
(<name 1>), and "zz" is the destination file’s byte (<name
2>). All values are displayed in hexadecimal.

If memory-image files are being compared, then the
files’” RIBs will also be included in the verify process to
ensure that the load information matches.

In the event that only a sector number is displayed
during the verify process (no byte discrepancies shown), then
the two files are of different 1lengths. The files are
identical through the end-of-file of the shorter file, The

sector number displayed is one sector beyond the end-of-file
of the shorter file.

Nhen verifying a diskette file with a non-diskette file,
the mis-comparisons between the two files are displayed in a
slightly different format as shown belows

RECORD mmmmm
OFFSET kkk SRC-yy DST=-zz

where “"mmmmm" is the physical record number in the diskette
file (in decimal), ™"kkk" 1is the offset within the record
(also in decimal), and "yy" and "zz" are the same as
described above. If the two files being compared are of
different lengths, and if they are 1identical throujh the
end-of-file of the shorter file, then the offset portion of
the error message will not be printed.

The "L" option can be used in conjunction with the "v"
option to cause the mis-comparisons between the two files to
be printed on the line printer instead of the console.

T.1.5 Automatic verification

— - - o -

The 4B" option can be used when copying from one
diskette file to another to automatically cause the two files
to be verified after the copy has taken place. Section 7.1.1
describes the copy process between two diskette files.
Section 7.1.4 describes the verification process.
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For example, the following command linet
COPY TESTPROG,:13B

performs exactly the same function as the following two
command liness

COPY TESIPROG,si
COPY TESTPROG,313V
The W“L" option can be specified along with the “B"

option to cause any errors during the verification process to
be printed on the line printer instead of the console.

7.2 User-Defined Devices

The. COPY command allows the user to specify his own
device drivers., Such device drivers must follnow the
specifications described in this section. The device name
#UD is used on the COPY command line to indicate that a
user—-defined device driver is specified in the options field.
The "D" option is used to pass the file name of the device
driver to the COPY command. The "D" option has the following
formats

D=<name 3>[,]

where the terminating comma is optional. If the "“D" option
is the 1last option specified, then the comma n&ead not be
supplied; however, if other options follow the D" option,
then the comma must be present to serve as a terminator for
the file name specification of the device driver.

The device driver must be in a file that has the
memory-image format. <name 3> 1is a complete file name
specification. The default values of "LO" and zero will be
supplied for the suffix and for the logical unit number. The
device driver must meet the requirements set forth in section
26.2 for entry points, for calling sequences, and for return
conditions. In addition, the following criteria must be
satisfieds

l«. The first twelve bytes of the device driver
must contain the Controller Descriptor Block
(CDB) for the device (Chapter 26).

2. The device driver must not overlay the COPY
command. It is suggested that the device
driver load as close to the end of the COPY
command as possible. This address should be
$3000.
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It may be necessary to set breakpoints in the
user—defined device driver to ensure that it 1is working
properly. The “M" option will <cause the COPY command to
enter the debug monitor after the device driver has been
loaded into memory. This feature is especially useful during
the initial testing of the device driver.

The "M" option cannot be used without the "D" option.
If the "M" option is present, the debug monitor will display
one of the following messages depending on the version of the
EXbugy firmware. The first message is displayed by EXbug |,
the second by EXbug 23

BKPT ERROR

P-2126 X-2161 A-0OD B-80 C-CO S-226F
*

SAHI P-2126 X-2161 A-0OD B-80 C-CO S-226F
*E

These messages indicate that the user-defined device driver
has just been loaded into memory. The actual numbers in the
pseudo-registers may differ and are inconsequential. The
purpose of going to the debug monitor is to allow the user to
set breakpoints at critical places in the device driver to
verify that it 1is working properly. After the breakpoints
are set, control is returned to the COPY command by entering
the EXbug command

3P

Then, when the user-~defined device driver is accessed by the

COPY command, the set breakpoints will allow the user to
check the device driver“s functions.

7.3 COPY Mode Summary

The following table summarizes the requirements for the
three COPY command modes. The following symbols are used in
the tables

—— - o - - —— .y - — en

DK-DK Diskette-to-diskette copying
DK=DV Diskette-to-device copying
DV-DK Device-to-diskette copying

R Required

0 Optional

F File name

D Device name
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CoPY Valid <name > <name 2> Restrictions
Mode Options

-———— —— o o= - - — T > o >

DK-DK BeL,V,H R,F R,F V and W options are
mutually exclusive. V
and B options are
mutually exclusive.
L is only valid with
V or B.

DK-DV CeDyL oM N,V R,F R,D N option implies
ASCII record format.
C option implies
binary record format.
D option implies #UD
device name, v
option implies input
device. L option is
only valid with V.

DV-DK DeL Mg NV, W R,D 0,F D option implies #UD
device name, v
option implies input
device. W and V
options are mutually
exclusive. N option
requires <name 2>,
<name 2> causes
search for FDR on
device if no N
cpticn., L option s

only valid with V,

7.4 Messages

I'hne following messages can be displayed by the COPY
command. Not all messages are error messages, although error
messages are included in the 1list. The standard error
messages that can be displayed by all commands are not listed
here.

<name> EXISTS, OVERWRITE?

IThe file named by <name> already exists in the
directory. Before overwriting the file, the
operator must respond with a "YY, Any other
response will terminate the COPY command.

VERIFY IN PROGRESS

The “Vv® or W"B" option was specified on the
command line. The two files are being compared.
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SECTOR nnnn

[wo diskette files did not compare during the
verify process. "nnnn®* indicates the 1logical
sector number (hexadecimal) of the failure,

RECORD mmmmm

[wo files did not compare during the verify
process. One file is on diskette, the other file
is not. "mmmmm® indicates the physical record
number (decimal) in the diskette file where the
failure occurred. The LIST command (Chaoter 17)
can be used to display the records in a file with
their physical record numbers.

OFFSET {(xx or kkk} SRC-yy DST-zz

[his message indicates which bytes within a
logical sector or within a physical record of the
two files being compared do not match. The
offset "xx" is hexadecimal if comparing diskette
files. The offset *kkk" is decimal if comparing
a diskette file with a non-diskette file. The
byte 1in the source file is shown as "yy", The
byte In the destination file is shown as "zz%,

7.5 Examples

['he following examples have been separated into the
three COPY modes as illustrated in the table of section 7.3.

7.5.1 Diskette-to-diskette example

The following command line
COPY PROGS.R0O22,.RNs|

will copy the file PROGS.,RO from drive two into the file
PROGS.RN on drive one. A user response 1is required to
continue the copy |If the file on drive one already exists.
T'he user response can be suppressed, regardless of whether
the file on drive one exists, by adding the “W" option as
showns '

COPY PROGS.RO$2,.RN33W

No error results if the file on drive one does not exist. In
either case, if the logical unit number had been omitted from
the <name 2> specification, the file would have been created
on drive two.
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The next example 1illustrates the display of the bytes
which do not compare when two files are compared with the "V%
option,

=COPY BLAKJACK:1!,:03V
VERIFY IN PROGRESS
SECTOR 0000
OFFSET 10 SRC-31 DST-02
OFFSET 11 SRC-34 DST-03
OFFSET 12 SRC-2B DST-04
OFFSET 13 SRC-54 DST-05
OFFSET 14 SRC-53 DST-06
OFFSET 15 SRC-31 DST-07
OFFSET 16 SRC-38 DST-08
OFFSET 17 SRC-0D DST-09
OFFSET 18 SRC-2B DST-00
OFFSET 76 SRC-45 DST-55
OFFSET 77 SRC-4C DST-66
OFFSET 78 SRC-53 DST-77
OFFSET 79 SRC-45 DST-88

-
=

71.5.2 Diskette-to-device example

The following command line
CoPY TEXT,#CP

will copy the file TEXT.SA from drive zero to the console
punch (record) device. The punch device must be ready to
receive data before the command iine is entered. 5inceé no
UN" option was specified, an FDR record will be written
before any data records are copied.

Most frequently, however, the user will copy object
files to the console punch for loading via the EXbug LOAD
command. In such cases, the FDR should not be written to the
punch device. Then, the following command 1line should be
useds

COPY TESTPROG.LX,#CP3$N

where TESTPROG.LX is the output file from an assembly process
(in the EXbug-loadable format). The "N" option suppresses
the writing of the FDR. If the TESTPROG.LX file had a
non-ASCII file format, then an error message would have been
displayed.

The next example 1illustrates how source listings that
have been directed to diskette by the assembler (RASM) can be
printed on the line printer. Since the file already contains
page formatting, the LIST command would cause the printed
copy to 1look strange since LIST imposes its own page
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formatting. Thus, the COPY command should be used to print
source listings from diskettes

COPY TESTPROG.AL,#LP

The console printer, #CN, could be used instead of #LP just
as well. The "N" option is not used in this example because
the printer (either #LP or #CN) 1is not a "file" device.
Copying to a *"non-file® device will automatically set the
non-file format mode. If the "N" option were specified in
such a case, no error would result. It would only be a
redundant request.

The last example illustrates how the command line would
appear if a user-defined device driver is useds

COPY TESTPROG.LX,#UDsND=TAPE

T'he user device is indicated via the #UD. The uD" option
must be present. Otherwise, an error would result. The file
TAPE.LO on drive zero will be used as the device driver file
for the user device.

7.5.3 Device-to-diskette example

———n . T > T — — " i D 48 W . P P S WG S S S S G . - -

Once a file has been copied to the console punch with an
FDR, it can be verified or copied back to diskette without
having to specify its name. The following command lines

COPY #CR

will cause COPY to search for the first FDR on the console
reader device. Once it is found, the file name contained in
the FDR will be used for <name 2>, If the file name does not
exist in the directory, it will be created before receiving
the data records from the console reader. If the file name
already exists in the directory, a message will be displayed
by the COPY command asking the operator if the file should be
overwritten.

The command line
COPY #CR,TESTPROG.LX3VL

on the other hand, will search the console reader device for
an FDR that contains the file name TESTPROG.LX. The same
file name must also exist in the directory of the diskette in
drive zero so that the verification can take place. Any
mis-comparisons between the two files will be printed on the
line printer.

If the user has files in a format that can be read by
the console reader device, but which have no FDR, the #N¥
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option must be used to copy those files to diskettes
COPY #CR,FILEI3N

In this example, the file indicated by <name 2> will receive
the data from the console reader. No search is performed for
an FDR. If the file is on paper tape, then it must be in a
format that 1is compatible with the MDOS ASCII records
(sectinn 24.3). That is, a carriage return, line feed, null
sequence must terminate each record. Otherwise, one or two
data characters from the subsequent records may be lost.
This results from the fact that the detection of a carriage
return forces the device driver to turn off the reader. In
the amount of time it takes to turn the reader off, one or
two frames (characters) may have passed by the read head.

The foliowing example illustrates how a user would set
breakpoints in his device driver to verify that it 1is
performing the functions of a driver as specified in section
26.2. The example shows EXbug | as the debug monitor:

=COPY #UD,TEST3$ NMD=DRIVER

8KPT ERROR

P-2126 X-2161 A-0D B-80 C-CO S-226F
*30563V

*30643V

*30823V

* 3P

The EXoug monitor is given control after the user”’/s driver
file, DRIVER.LO:O, has been loaded into memory by the COPY
command. The user then sets three breakpoints (the addresses
for the breakpoints are, of course, meaningless in this
example -— they serve only to illustrate that breakpoints are
set). The "3P" command then returns control to the COPY
command. When one of the breakpoints is reached during the
execution of the COPY command, the normal breakpoint display
Wwill be seen. At that point, the user can examine registers,
memory, etc., to ensure that his driver 1is functioning
properly.

7.6 COPY with EXORtape Reader

The COPY command will provide users with EXORtape paper
tape readers an additional device type. Users with paper
tape readers that are similar to the EXORtape can also use
the COPY command without the requirement of a user-defined
device driver.

The EXORtape reader interfaces through a PIA on the
EXORdisk I interface module. The following steps must be
followed to permit the EXORdisk I Interface Module to be
accessed by the COPY command.
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4,

For users without the M68BIFC but with a compatible paper
tape reader (see "M68R680 EXORtape User”’s Guide"), a standard
PIA interface can be used if the PIA 1is configured to the

7.6 == COPY with EXORtape Reader

No boards may reside in the EXORciser that
respond to addresses at locations $EOQ00-E7FF,
inclusive.

The M6BIFC’s base address must be changed via
the five—position microswitch so that:

55 is closed,
S4 is closed,
S3 is closed,
S2 is open,
Sl is open.

The M6BIFC must be inserted into the
EXORciser’s card cage with power off on the
entire system.

The EXORtape should then be connected via its
cable to P3 of the Interface Module. The
COPY command can now use the EXORtape reader
as an input device through the device name

#HR

in all instances that an input device is
valid.

address $E404.
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CHAPTER 8

- om s am w e -

8. DEL COMMAND

The DEL command is used to remove MDOS file names from a
directorv and to deallocate all space that belongs to the
deleted entry. A single file name, a list of file names, or
a family of file names may. be deleted with a single command.

8.1 Use

- o -

The DEL command is invoked with the following command
lines

DEL [<name 1> [4..0..4<name n>]1] [3<options>]

where each <name i> (i = 1 to n) can specify a specific file
name or a family of file names. The <options> field can be
one or both of the following option letters:

S Nhen family name specifications are used
include entries in the directory with the
"system® attribute.

Y Automatically delete all file names of a
family. Do not ask the operator if each
member of the family should be deleted.

The 1list of file names specified on the command line is
processed from left to right. As the list is processed, the
file names are searched for in the directory specified by the
logical wunit numbers. If no 1logical wunit number is
explicitly entered by the operator, zero will be supplied as
a default. No default suffix is supplied.

File names which are deleted by accident via the DEL
command may be restored if no other commands that affect the
directory or the allocation table have been run after the
deletion. The REPAIR command description (Chapter 22)
contains an example of the procedure that must be followed to
restore such file names. It is recommended, however, that
files be configured with delete protection or that adequate
backup copies be kept as an alternative to restoring file
names in this manner, especially since this restoration will
only work if the error is detected immediately after the file
name is deleted.

MDOS 3.0 User“s Guide Page 08-0l



DEL COMMAND B.1 =~ Use

8.1l.1 Single file name deletion

A single file name is deleted by specifying its name as
the only parameter on the command line. Both the file’s name
and suffix must be supplied by the operator, If the file
name 1is not found in directory of the indicated (or default)
drive, the message

<name> DOES NOT EXIST

will be displayed. If the file name 1is found 1in the
directory and if the file is unprotected, the message

<name> DELETED

will be displayed to verify that the file name has been
deleted. If the file is protected, the message

<name> IS PROTECTED
will be shown. In this case, the file name 1is not deleted.

3.1.2 Multiple file name deletion

Multiple file names can be deleted by specifying more
than one name on the command line. Multiple file names must
be separated by commas or some other valid delimiter. Like
single file name deletion, multiple file name deletion will
cause one message to be displayed for each file name entered
on the command 1line to indicate whether it was deleted,
whether it did not exist, or whether it was protected and
could not be deleted. As many file names as can be
accommodated on the command line can be deleted at one time.

8.1.3 Family deletion

In either the single or the multiple file name modes, a
file name specification can contain the family indicator.
The family of file names specified by such a designation will
then be considered for deletion. Unlike the single and
multiple file name modes, the operator will be prompted with
the message

DELETE <name> ?

for each file name that belongs to the family. This permits
the operator to see all family members before they are
deleted. A ¥Y® response to the above prompt will cause the
file name to be deleted. Any other response will 1inhibit
deletion of that family member. Protected file names within
the family will be displayed with the standard protection
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message indicating that they cannot be deleted.

Without the presence of any options, only file names
lacking the *system" attribute will be considered as eligible
for deletion in the family mode.

A special case of the family mode is the absence of any
file name specification. In this case, the DEL command
processes the command line as 1if the following file name
specification had been given

*,%:0

which will make all non-system file names on drive zero
eligible for deletion,

A logical unit number may be entered on the command line
as the only part of the file name specification. In this
case, the family *.* will be eligible for deletion. Instead
of the default drive, however, the operator entered logical
unit number will be used.

8.2 Options

The #5" option 1is used to include file names with the
system attribute in the family mode of deletion. Normally,
the family mode excludes such file names. The "S" option has
no effect in the single or multiple file name modes.

The #Y% option will inhibit the DEL command’s prompt
asking if each family member is be deleted. The effect of
specifying the ¥Y% option is to give an automatic “y"
response to the prompts however, neither the prompt nor the
automatic response are displayed. The deletion messages
indicating which members of the family were deleted or
protected will still be shown.

The ¥Y" and ¥S® options can be used concurrently.

8.3 Messages

The following messages can be displayed by the DEL
command. Not all messages are error messages$ however, error
messages are included in the list. The standard error
messages that can be displayed by all commands are not shown
here.

<name> DOES NOT EXIST
This message is displayed for each file name on

the command line that 1is not found in a
directory.
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<name> DELETED

This message is displayed for each file name that
is deleted., It is displayed in single, multiple,
or family file name modes.

DELEITE <name> ?

This prompt is displayed whenever a famnily of
file names containing at least one member has
been specified on the command line, and the "Y"
option is not present, The operator must respond
with a "Y" to delete each member of the family.

<name> IS PROTECTED

This message is displayed for each file name that
cannot be deleted due to 1its protection
attributes. The message is displayed in single,
multiple, or family file name modes.

8.4 Examples

To delete a single file name called TESTPROG.SA on drive
zero, the following command line would be entered:

DEL TESTPROG.SA
The DEL command would then display the message
TESTPROG.SA30 DELETED

after it has deleted the file name. To delete the three file
names? SCRATCH.SA on drive one, TEST.LX on drive two, and
PROG.RO on drive zero, the following command 1line would be
useds The system’s responses are also shown?

=DEL SCRATCH.SA$1,TEST.LX:2,PROG.RO
SCRATCH .SAsl| DELETED
TEST .LX32 DELETED
PROG «-R0O20 DELETED

The following command line
DEL *.SA,*,SAsz|

will search for all file names without the system attribute
and with the suffix ®SA" on drives zero and one. After a
file name is found, its complete name will be displayed along
with the prompt asking if the file is to be deleted. The
operator has complete control over the deletion of any member
of the family since a response is required for every member.
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To delete all unprotected file names on drive three
without having to respond *Y" to each prompt, the following
command line could be useds:

DEL ¢33YS or DEL *.%23:YS

In this case, unprotected file names with and without the
system attribute will be deleted.
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CHAPTER 9

9. DIR COMMAND

The DIR command displays MDOS file names from the
directory. The entire directory or selective parts of it may
be displayed. Options exist for displaying an entire
directory entry, its allocation information, and for
directing the output to the printer.

The DIR command is invoked with the following command

DIR [<name>] [3<options>]

where <name> can specify a specific file name or a family of
file names. The <options> field can be one or more of the
following option letterss

Option Function

L Direct output to line printer.

S Include file names with the Wgystem"
attribute when displaying a family.

E Display the entire directory entry for each
file name.

A Display the associated allocation information
along with the entire directory entry.

Whenever the DIR command 1is invoked, regardless of
options or file name specifications, the drive number and the
ID from the diskette in the specified or default drive will
be displayed as a heading. This heading will serve to
identify the subsequent output. The heading has the
following format:

DRIVE ¢ i DISK I.D. 3 xXXXXXXX
where "i* will be the logical unit number zero, one, two, or
three, and “xxxxxxxx" will be the eight-character ID that was
assigned to the diskette via the DOSGEN command (Chapter 10)
or the BACKUP command (Chapter 3).

Normally, without the presence of any options, the
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directory entry specified by <name> will be searched for and
its name and suffix displayed on the system console. The
following sections explain the various options that can be
specified on the command line.

P.!.1 Families

- G 0 W > - T — -~

If <name> contains a family indicator in either the
suffix or the file name portion of the file name
specification, the entire family of file names will be
searched for in the directory and displayed. If no <name> is
specified at all, the default family #*,*:0" wil] be used.
If only a logical unit number is specified, the family #& %%
on the 1indicated logical unit will be used. If the “S"
option has not been specified, only file names without the
usystem® attribute will be included in the display. This
eliminates the display of all MDOS system files and commands.

When <name> contains a family indicator (explicitly or
by default), the file names are displayed in the order in
which they are found in the directory. A file name’s
position in the directory 1is a function of its name and
suffix. Appendix G describes in more detail how names are
placed into the directorys however, it should be noted here
that when a file’s name or suffix is changed, its position in
the directory may also change. Thus, when the directory is
shown at different times, the order of the displayed names
may differ.

9.1.2 System files

File names with the "system" attribute will be included
in the output of the DIR command if the ¥S" option is
specified on the command line. If a specific file name is
being searched for (<name> does not contain the family
indicator), then the "S" option has no effect.

The effect of the "S" option is identical to its effect
with the DEL command (Chapter 8). Thus, the same family of
file names displayed by the DIR command will be affected by
the DEL command (if invoked with similar command line
parameters). This feature allows an operator to see ahead of
time what family of file names will be affected by the DEL
command.

Normally, DIR will only display a file’s name and
suffix. The “E" option can be used to cause the entire
directory entry to be displayed. The presence of the *E"
option will cause each displayed line from the DIR command to
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look likes
FFFFFFFF.SS WDSCN# RRRR ZZZZ DD
where the symbols take on the following meanings:

Symbol Meaning

—— s e e e e

FFFFFFFF File name

SS Suffix

WDSC N# Attributes

RRRR RIB address

2277 File size

DD Directory entry number

The file name and suffix are, of course, cbvicus. The file
attributes are always displayed as a six-character field.
The presence of a letter or number in a specific position of
the attribute field indicates that the particular attribute
applies to the file. A period in a position of the attribute
field indicates that the particular attribute does not apply.
The following letters <(and positions) are defined in the
attribute fields

WDSCN#

32 & 32 8 2 2

$ ¢ ¢ ¢ 2 s,, File format (O=user defined,
$ 3 % 8 3 2=memory-image,
$ 1 8 3 3 3=binary record,
(I A | 5=ASCII record,
$ 2 s 2 3 7=ASClI-converted-
$ £ 8 3 2 binary record)
$ 32 328 ¢,.,.. Non-compressed spaces

2 2 3 2,..0.0 Contiguous space allocation

2 2 %..0eee00 OYstem file

2 2...0000000. Delete protection
Leceeccecsssss Nrite protection

Thus, if the "W" is displayed, the file is write protected.
If no MW" is displayed, the file is not write protecteds if
the #C" is displayed, the file is allocated contiguous spaces}
if no "C" is displayed, the file is segmented3: etc.

The remainder of the fields of the directory entry
contain only hexadecimal numbers. The RRRR field contains
the physical sector number of the first sector of the file.
This sector is known as the file’s Retrieval Information
Block (RIB). It is described in detail in Chapter 24. The
RIB contains the allocation information that describes where
the remainder of the file is located on diskette.

The ZZZZ field contains the file’s size in sectors. Due
to the allocation scheme used by MDOS, this field will always
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be a multiple of the basic unit of allocation (see Chapter
24). The size is, therefore, the physical size of the file.
I'he 1logical file size, or the number of sectors from the
beginning to the end-of-file indicator, may be smaller.

The DD field is an eight-bit coded field that describes

the directory entry’s physical position within the directory.
It is interpreted as followss

7 6 5 4 3 2 | 0

2,..000e Position within sector
(0~7)

s *° g0 0 b

esesssesssscsssesseses Physical sector number
($3-5%16)

9.1.4 Segment descriptors

- G ——— - — - -

If the "AY" option is specified on the command line, then
in addition to having the entire directory entry displayed
for each file name, the file’s allocation information will
also be shown. The allocation information is contained in
the file’s RIB and describes where each segment of the file
is located on the diskette. This information is displayed
following the complete directory entry. One 1line {s shown
for each segment of the file. The format of the allocation
information is

SS pppp zzz

where "ss" is the number of the segment (0-56, decimal),
“pppp" 1is the physical sector number of the sector that
starts the segment (hexadecimal), and *"zzz" is the size of
the segment 1In sectors (hexadecimal). For example, a
directory entry could appear as followss

FORLB «RO .DS..3 0490 0088 75 00 0490 080
01 0510 008

The file FORLB.RO consists of two segments. The first
segment starts in physical sector $490 and is $80 sectors
long. The second segment starts in physical sector $510 and
is 8 sectors long. The file’s physical size is $88 sectors.

9.1.5 Other options

Normally, the output from the DIR command is displayed
on the system console. The Y"L" option can be used to direct
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the output to the line printer. The format of the display is
the same. Like other MDOS commands that direct output to the
line printer, the paging will be preserved by the DIR
command. Thus, once the paper in the printer has been
aligned, it will remain aligned after a directory has been
printed.

9.2 Messages

The following messages can be displayed by the DIR
command. The standard error messages that can be displayed
by all commands are not listed here.

DRIVE ¢ i DISK I.D. 8 XXXXXXXX

This is the directory command’s heading line that
is displayed each time the command is invoked.
#in is the logical unit number. NXXXXXXXXY  is
the diskette’s ID that was assigned to it when it
was generated.

TOTAL NUMBER OF SECTORS % dddd/$hhh

This message is displayed if either the "“E" or
the #A" option was specified on the command line,
and if one or more directory entries were found.
It gives the total number of sectors that is
allocated to the files whose names are displayed.
"dddd"® is the decimal value of the total. *hhh"
is the hexadecimal value of the total. This
message 1is displayed after all Tile names have
been printed.

TOTAL DIRECTORY ENTRIES SHOWN : ddd/$hh

This message is shown at the end of each
directory search that found at least one file
name. It gives the total number of directory
entries included in the display. %"ddd" gives the
decimal value of the total. Mhh"* gives the
hexadecimal value of the total.

NO DIRECTORY ENTRY FOUND

This message is displayed if the <name> specified
on the command 1line does not result in any
matches with directory entries on the diskette.
If <name> contains a family indicator, the
message means that no members of that family were
found on the diskette.
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*NO SDW/ Sk

This message will only be displayed if the #A"
option is in effect and if an invalid RIB is
found for a file. The message 1is displayed 1in
place of the segment descriptor information that
appears to the right of the entire directory
entry. nhen such a message is seen, it indicates
that the file has probably been damaged. Since
no segment descriptors are found in the RIB, the
file will not be accessible any longer. The
REPAIR command (Chapter 22) should be used to
check the remainder of the diskette, as well as
to remove the erroneous file.

NO TERMINATOR FOUND IN FILE’S R.I.B.

This message can only be displayed if the ¥A"
option was specified on the command line. Like
the previous message, this one indicates that a
file’s RIB has been damaged. It indicates that
the terminator was missing from the RIB. The
allocation information displayed for the file |is
meaningless since 56 segment descriptors have
been displayed. The file’s content is no longer
accessible. The REPAIR command (Chapter 22)
should be used to check the remainder of the
diskette, as well as to remove the erroneous
file.

2.3 Examples

—— S - > = ————

When the DIR command is invoked without any options on a
newly received system diskette, this is what will be seen on
the system console:?

=DIR
DRIVE ¢+ O DISK I.D. 3 MDOS0300
NO DIRECTORY ENTRY FOUND

A new system diskette has only file names with the "system"
attribute, Those file names will be excluded from the
directory search unless the "S" option is specified. Thus,
the default family *.*:0 (since no <name> was specified)
contains no members. Using the "S" option on the above
example would result in the following displays
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=DIR 1S
DRIVE ¢t O DISK I.D. ¢ MD0S0300
BINEX  .CM
LIST  .CM
MDOSOVO .SY
DIR .CM
MERGE  .CM
MDOSOV4 . SY
MDOS  .SY
MDOSOV6 .SY
FREE  .CM
EQU .SA
ROLLOUT .CM
DUMP .CM
EXBIN .CM
NAME ~ .CM
MDOSOV1 .SY
PATCH  .CM
BLOKEDIT.CM
LOAD  .CM

MDOSOV3 .SY
MDOSER .SY

DEL .CM
ECHO «CM
CHAIN -CM
BACKUP .CM
REPAIR .CM

MDOSOVS .SY
DOSGEN .CM
EMCOPY .CM
COPY .CM
FORMAT .CM
TOTAL NUMBER OF ENTRIES SHOAN : O30/S$I1E

No file attributes or file sizes are displayed since neither
the ®E" nor the ¥A* option was specified.

If a diskette 1is in drive one which contains
MDOS-Supported software products (see Appendix H), the
following shows how the directory entries with suffix "CM" on
that drive can be displayeds

=DIR *.CM313AS

DRIVE 3 | DISK I.D. ¢ EDITO300 _
ASM .CM .DSC.2 00BO 002C 70 00 0030 02C
EDIT «.CM .DSC.2 0230 0018 72 00 0230 018
TOTAL NUMBER OF SECTORS & 0068/$044

TOTAL DIRECTORY ENTRIES SHOAN & 002/$02

Both the EDIT and ASM commands reside on drive one. From
their attributes it can be seen that those files are not
write protected, are delete protected, are system files, are
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contigously allocated on diskette, and are of file format 2
(memory-image). The ASM command 1is located starting at
physical sector $BO and 1is $2C sectors long. The EDIT
command is located starting at sector $230 and is $18 sectors
long. Both files have only one segment descriptor. The ASM
command’s file name is the first directory entry in physical
sector $E (found by shifting its directory entry number to
the right three bit positions). The EDIT command’/s directory

entry is in the same sector, but is the third entry in that
sector,

In all of the above examples, the "L* option could have

been used in addition to any other options to direct the
output from the DIR command to the line printer.

It 1is recommended that a copy of the directory printout
containing the entire directory entry and the allocation
information be kept with each diskette. Since files can
dynamically expand and contract, their location on diskette
may change. If something happens to the diskette to damage
the directory, there is no way to recover any information
from it 1f a prior printout has not been saved. Normally,
the printout will never be needed, but as a precaution it |is
indispensable.
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The DOSGEN command allows specialized MDOS diskettes to
be prepared. Diskettes that have bad sectors can have those
sectors locked out so that the diskette can be used in an
MDOS environment. DOSGEN will also create all system tables
and files on the generated diskette. The DOSGEN command can
be used to generate system diskettes on either single-sided
or appropriately formatted double-sided diskettes.

10.1 Use

New single-sided diskettes, or single-sided diskettes
never before used on an MDOS system, must first be prepared
for use with MDOS, One way to generate a new MDOS diskette
is by invoking the BACKUP command (Chapter 3)3 however, the
BACKUP command does not perform the write/read test that can
be invoked via DOSGEN$ nor is there the guarantee that all
system files are copied to the destination diskette since the
operator can selectively prevent files from being copied.
Another way to generate a new MDOS diskette is by invoking
the DOSGEN command from an already up—and-running MDOS
system.

DOSGEN does not create the sector addressing

information. Single-sided diskettes usually come
pre-formatted in an IBM=3740-similar format with the
established sector addressing information. Double-sided

diskettes, however, must be formatted with the FORMAT command
(Chapter 15), since the double-sided format required by an
EXORdisk III 1is a non-standard single-density format. In
either case, whether single- or double-sided, other
information must be written on a new diskette in order to
make it recognizable by MDOS. DOSGEN creates the system
tables required by MDOS (see Chapter 24). These tables
include a skeleton directorys a bit map showing which sectors
of the diskette are available for space allocations a lockout
map showing which sectors of the diskette are bad or locked
out by the wuser$ and an identification sector containing a
name to identify the diskette, the generation date, and the
MDOS version number. The DOSGEN command also copies across
the required MDOS family of system files which must be
present on any diskette used in the MDOS environment. These
files and tables must not be moved or changed in any way
other than through the DOSGEN command and two other commands?
BACKUP (Chapter 3) and REPAIR (Chapter 22). Optionally, the
MDOS commands may be copied to the diskette.
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The DOSGEN command is invoked with the following command
lines

DOSGEN [:<unit>] [$<options>]

where <unit> is the logical unit number (1-3) of the drive
containing the diskette to be DOSGENed, and <options> can be
one or both of the option letters described below?

Option Function

—— - - ——— —— v —— = —

T Perform write/read test.
U Generate minimum system (user diskette).

If <unit> is not specified, logical unit one will be
used as a default. Logical unit zero cannot be DOSGENed.

The diskette to be DOSGENed ,must be placed in the

logical unit specified on the command line (logical unit one,
if no <unit> was specified). DOSGEN will respond with the
following question asking if <unit> contains a diskette that
can be written to?

DOSGEN DRIVE <unit> ?

The response should be the letter #Y", if the diskette in the
indicated <unit> is to be DOSGENed. Any other response will
terminate the DOSGEN command and return control to MDOS. In
this case, the diskette in <unit> is not affected.

If a #Y" i{s given as a response, certain information for
the diskette’s identification sector must be supplied by the
operator. This information is entered in response to the
following DOSGEN promptss

Prompt Operator Input

DISK NAMEs An alphanumeric name, a maximum of 8
characters in length, which will
appear on subsequent heading lines
from the DIR and FREE commands, The

name must begin with an alphabetic
character.

DATE (MMDDYY): The date of generation in six-digit,
numeric form as indicated by the
parenthetical inset.

USER NAME: A maximum of twenty displayable

characters used for descriptive
information only.
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The version and revision numbers of MDOS will be
automatically supplied by the DOSGEN command,

The operator is then given a chance to lock out an area
of the diskette. This area will not be accessed by any MDOS
command or function since it is an allocated block without a
RIBs This permits the operator to set aside a part of the
diskette for his own use. All MDOS information must be in
files in order to be accessed by MDOS. The message

LOCKOUT ADDITIONAL SECTORS?

is displayed to allow sector lockout. An YN" response will

~cause DOSGEN to continue with the next stepi no sectors will
be locked out, leaving as much diskette space as possible for
conventional file use. A "YW response will cause the
following messages to be showns

ENTER STARTING SECTOR (HHH):
ENTER ENDING SECTOR (HHH):

The operator can respond with only a carriage return, which
will casue the lockout reguest to be bypassed. Otherwise,
the response must be a valid hexadecimal sector number for
each prompt. The sector numbers entered must meet the
following criteria in order to cause the specified diskette
area to be locked out:

I. The sector numbers must be hexadecimal.

2. The starting sector number must be the
physical sector number of the first cluster
to be 1locked out. The ending sector number
must be the physical sector number of the
last cluster to be locked out.

3. The starting sector number must be less than
or equal to the ending sector number. If the
two numbers are equal, only one cluster will
be locked out.

4, Both sector numbers must be greater than $i8
and less than $7D0 if generating a
single-sided diskette, or greater than $18
and less than $FA4 if generating a
double-sided diskette. In either case, the
locked out area should be located such that
the largest block of free space resides in
sectors with numbers 1less than that of the
start of the locked out area.

DOSGEN will then write the ID sector, an initialized

allocation table, a lockout table, an empty directory, and a
Bootblock to the destination diskette. Normally, DOSGEN will
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then copy all files that have the "system" attribute from the
diskette in drive zero to the destination diskette. When
DOSGEN is finished, a complete MDOS system will have been
jenerated on the destination diskette.

——— e - — - -

If DOSGEN is invoked with the "I" option, a write/read
test will be performed to ensure that the sectors on the
destination drive are good. Any sectors which fail the
write/read test will be flagged with the deleted data mark.
If sectors cannot be flagged in this manner, the diskette
cannot be generated. Such diskettes may be made usable again
by using the FORMAT command (Chapter 15). If a sector can be
marked .as bad, then the <cluster to which the bad sector
belongs will be automatically locked out from MDOS usage.
This individual cluster lockout is independent of the area of
diskette that can be locked out by the operator. It will
allow diskettes with bad spots to be generated and made
usable as MDOS system diskettes.

Diskettes that have such bad sectors can be used as
normal diskettes with +the following exception. The BACKUP
command should not be invoked without a Main Option (unless
the WYD" option 1is used) to make a complete copy of the
allocated space. Without the “D" option, the complete copy
process will abort if a fatal read error occurs. Since the
complete copy 1is based on the allocation table, it is
inevitable that the bad sectors locked out via DOSGEN will be
read. Thus, the resultant copy of the diskette will always
be incomplete. Therefore, BACKUP should always be run with
the “R" option to force file reorganization. In this manner,
the bad sectors will never be read since they are not a part
of any allocated file.

Diskettes which have had bad sectors locked out should
not be used as the destination diskette with BACKUP,

If sectors get locked out into which the MDOS system
files normally are copied (in the first several cylinders)
the DOSGEN process will fail. Such diskettes cannot be used
as MDOS system diskettes unless the FORMAT command (Chapter
15) can be used to correctly rewrite the bad sectors.

10.3 Minimum System Generation

- - — - — - - ————— = o> -

If the DOSGEN command is invoked with the "U" option,
the resultant diskette will not contain any of the MDOS
commands from drive zero. Only the MDOS family of system
files that must reside on every diskette used in an MDOS
environment will be copied. The "U" option is useful in
generating user diskettes which are to contain only data
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files and will almost always be used in drives other than
Zero.

10.4 Messages

The following messages can be displayed by the DOSGEN
command. Not all messages are error messages, although error
messages are inciuded in the list. The standard error
messages that can be displayed by all commands are not listed
here.

DOSGEN DRIVE <unit» ?

This message permits the operator to exit the
DOSGEN command or allows him time to insert a
scratch diskette before continuing. A uyw
response Wwill <cause DOSGEN to continue. Any
other response will cause control to be returned
to MDOS.

DISK NAME:

This prompt is used to obtain the eight character
ID field that is subsequently displayed by all
DIR and FREE commands when used on the generated
diskette. The ID field has the same format as an
MDOS file name.

DATE (MMDDYY) s

Ihis prompt 1is used to obtain the date of
diskette generation. The date must be six
numeric characters.

USER NAMES

This prompt 1is used to obtain the descriptive
information for the ID sector. Up to twenty
displayable characters may be entered.

LOCKOUT ADDITIONAL SECTORS?

This message allows the user to specify whether
or not he wishes to reserve a block of the
diskette for his own use. The block will be
excluded from use by MDOS., A "Y" response will
cause the next two prompts to be issued. Any
other response will cause the lockout request to
be bypassed.
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ENTER STARTING SECTOR (HHH)$

This prompt is used to obtain the starting
hexadecimal sector number of the first cluster
that is to be locked out.

ENTER ENDING SECTOR (HHH)?

This prompt 1is used to obtain the starting
hexadecimal sector number of the 1last cluster
that is to be locked 