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MANUAL ORGANIZATION

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

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

PART II is intended as a detailed reference manual for
those who need to know specific or extended information about
the XDOS commands, the system structure, and the resident
system functions.
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CHAPTER 1

1. INTRODUCTION

The EXORset is a single or double-sided, single-density
mini~diskette drive system. Two diskette drives and their
controller are included in the EXORset.

The EXORset Diskette Operating System (XDOS) ‘is a subset
of the EXORciser - Disk Operating System (MDOS). Used in
conjunction with the hardware environment of the EXORset
(micromodule compatible), it provides a powerful and
easy-to-use tool for software development. XDOS is 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 effort; and since XDOS 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 I/0 for supported and non-supported devices, as
well as many register, string, and other diskette-oriented
routines make XDOS a good basis for a wuser”s application
system.

1.1 Hardware Support Required
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The minimum hardware configuration required to support
XDOS consists of:

—— an EXORset with EXORbug firmware
-- 16K RAM

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

1.2 Additional Supported Hardware

XDOS also supports one or two external mass storage
units (either 5.25" or 8" media, if an additional floppy disk
controller card is installed (EXORdisk). This allows storage
expansion up to 2MB.

Output on 1line printer is supported by XDOS. The line
printer interfaces to -the ‘EXORset through the printer
interface which consists of one PIA located on the EXORset
main board.
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1.3 Software Support Regu ired

No additional software is required to run the operating
system as it comes shipped on the system diskette.

1.4 Program Compatibility

All of the XDOS commands and system files that are
shipped on the system diskette must be used with that
particular version of XDOS. XDOS commands and system files
from other versions should never be intermixed.

Most user-written assembly language programs that were
developed independently of XDOS can be executed on an XDOS
system without reassembly; however, such programs will have
to be converted into the memory-image file format before they
can be loaded from diskette into memory (see section 2.8.5).
Programs need only be changed when transferred to XDOS 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 1location
$20,

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

4. They utilize the diskette for input/output,

5. Theyv make assumptions about the contents of
the SWI and IRQ interrupt vectors.

If a user has software that he has developed using the
EXORciser and MDOS, then Appendix J should be consulted for a
list of differences between XDOS 4.00 and MDOS that may
affect programs running with XDOS 4.00.

1.5 Hardware Installation

The EXORset should be inspected upon receipt for broken,
damaged, or missing parts as well as for damage to the
printed circuit boards. The packing materials should be saved
in case reshipping is necessary.

8-inch disk drives connect to the EXORset via the MEX68SFDC
(EXORdisk III) controller board, while 5-inch disk drives
interface via the EXORset standard disk controller board. The
MEX68SFDC module can control up to 4 disk drives, while the
5-inch controller can control a maximum of two disk units.
Should the user need to use two controllers, they will have
to be located in the two separate maps of the EXORset. This
is the case when an EXORdisk III(E) mass storage peripheral
is used 1in conjunction with 5-inch minidisk wunits. Two
configurations are then possible which are described below.
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A. EXORdisk III Controller in Map 1.
Minidisk controller in Map 2.

———— v — 7 -~ " T - " - - " o - — "

- Install VXA jumper.
- Install disk driver firmware ROMC5009 in socket
Ul9.

A2. EXORset Minifloppy Controller

- Configure jumpers SWD as follows:

SWD-1 . ouT > Ready Signal From Drive
SWD-2 IN >

SWD-3 1IN |

SWD-4 OUT > FDC and Disk Driver in Map 2
SWD-7 © OUT > 16K Ram Block in Map 1

SWD-8 IN |

SWD-5 ' IN > R/W to FDC Chip

SWD-6 OUT >

NOTE : IN = Jumper Installed

mmmem ouT = Jumper Left Open

- In socket U22, install PROM FDC 9.A for double-sided and/or
single-sided minidisk drives, or PROM FDC 9.8 for
single-sided minidisk drives only.

B. Minidisk Controller in Map 1.
EXORdisk III Controller in Map 2.

IO I S s S S T T S S A T - e - - — — o o

- Install VMA jumper.
- Install disk driver firmware ROMC5009 in socket U1l9.

B2. EXORset Minidisk Controller

o - - . 1— > - _— - " - " — — o — o — -~ o

- Configure jumpers SWD as follows:
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SWD-1 OuUT > Ready Signal From Drive

SWD-2 IN >

SWD-3 OUT |

SWD~4 1IN > FDC, Disk Driver and
SWD-7 OUT > 16K Ram Block in Map 1
SWD-8 IN |

SWD-5 1IN > R/W to FDC Chip

SWb-6 OUT >

NOTE : IN = Jumper Installed

==== ouT = Jumper Left Open

- In socket U22, install PROM FDC 9.A for double-sided and/or

single-~sided minidisk drives, or PROM FDC 9.8
single~sided minidisk drives only.

As XDOS might be loaded from either controller, we will designate
as the "current" map the one in which XDOS is booted, the other map
being designated the "alternate" map. Conversely, the controller
accessed in the current map will be designated the "current
controller"”, and the controller in the alternate map, the "alternate
controller". The terms "current disk™ and "alternate disk”™ will also be
used to refer to the disks that interface to the current and alternate
controller, respectively.

Disk parameters switching technics are used when accessing an
alternate disk, that is, for a given operation on an alternate disk,
the following steps are taken:

a/.the parameters pertaining to the current controller are saved,

b/.the parameters associated with the alternate disk, that were
saved on completion of the last operation performed on the
alternate controller, are restored,

c/.the desired operation is performed on the alternate controller,
d/.the actual parameters of the alternate controller are saved,

e/.the parameters of the current controller that were saved 1in
step a/ are restored.

Obviously, the operations with an alternate disk will be slower
than those performed on a current disk. Therefore the user will benefit
from wusing the alternate disks as auxiliary devices rather than using
them to hold scratch files. As the operations with alternate disks
should be kept to a minimum, the user is recommended to install in the
current map the controller that drives the disks having the largest
speed and the largest storage capacity. This simply means that the
EXORdisk III controller will best fit in map 1.
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1.5.2 Logical Unit Numbers

As the EXORdisk III Controller can control up to 4 disk drives,
and may be used as main or alternate controller, XDOS 4 supports up to
8 logical units which are defined as follows:

.Logical unit numbers 0 thru 3 are assigned to the current
controller,
.Logical “unit numbers 4 thru 7 are assigned to the alternate
controller.

For instance, given an EXORset with an EXORdisk III as main
controller, and a minidisk controller as alternate one, the following
command will copy a file "MINI" from the minidisk responding to logical
unit number 5 (drive 1 of the alternate controller) to a file "MAXI" in
drive 0:

=COPY MINTI:5,MAXI:0

If XDOS is booted in map2 following the EXORbug "TMAP" command that
switches ~~the maps, the minidisks will then respond to logical units 0
and 1, while the EXORdisk drives will assume the numbers 4 to 7. As a
result, the same function as above will now be invoked in the following
manner :

=COPY MINI:1,MAXI:4
Note that drive 0 is always the one from which XDOS is booted.

1.5.3 Configuration Requirements

Upon initiation, XDOS tests if an alternate controller can be
accessed in the system. First, the diskette identification block is
checked for valid configuration parameters. If the check does not fail,
XDOS further checks if location E800-E801 in alternate map contain the
value S$10CE which 1is the machine code for the LDS immediate
instruction. If vyes, XDOS will allow further acesses to alternate
drives. If not, or if the first check failed, XDOS will 1limit the
operations to the m ain controller only.

When wusing an alternate controller, the first 300 hexadecimal
locations in the alternate map must consist of RAM. This is the case in
the standard EXORset as the first 32K bytes of RAM are common to both
maps.

WARNING

If XDOS is used in a system without an alternate controller, the user
must insure that locations E800-E801 of the alternate map do no contain
the value $10CE (no EROM here starting with a DS immediate
instruction!). Failure to doing so will prevent XDOS from recognizing
the absence of an alternate controller.
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1.5.4 Configuration Parameters

In XDOS 3, disk configuration parameters were defined as constants
in the equate file EQU.SA :

SCSTRK EQU 16 NUMBER OF SECTORS / TRACK (S.S DISK)
SCSTKD EQU 32 NUMBER OF SECTORS / CYLINDER (D.S DISK)
SCSMAX EQU 640 NUMBER OF USABLE SECTORS (S.S DISK)
SCSMXD EQU 1280 NUMBER OF USABLE SECTORS (D.S DISK)

Since XDOS 4 can support more than one type of drives, these
definitions have been replaced by system configuration parameters which
are kept in the system disk identification block (sector 0). When XDOS
is booted, the confiquration parameters are copied to RAM 1locations
where they may be read 1later on by the user-program or by the XDOS
commands and system calls. The symbolic definition of the configuration
parameters can be found in the XDOS 4 equate file EQU.SA, along with
their absolute addresses. Below are typical values for a system with an
EXORdisk III controller as main controller, and a minidisk controller
as alternate one.

name size dec hex description
byte wvalue value

SCTRKS 1 26 1A NUMBER OF SECTORS / TRACK
(S.S. MAIN CONTROLLER)
SCMAXS 2 2000 7D0 MAX NUMBER OF USABLE SECTORS
(5.S. MAIN CONTROLLER)
SCTKDS 1 52 34 NUMBER OF SECTORS / CYLINDER
(D.S. MAIN CONTROLLER)
SCMXDS 2 4004 FA4 MAX NUMBER OF USABLE SECTORS
(D.S. MAIN CONTROLLER)
SATRKS 1 16 10 NUMBER OF SECTORS / TRACK
(S.5. ALTERNATE CONTROLLER)
SAMAXS 2 640 280 MAX NUMBER OF USABLE SECTORS
{S.S5. ALTERNATE CONTROLLER)
SATKDS 1 32 20 NUMBER OF SECTORS / TRACK
(D.S. ALTERNATE CONTROLLER)
SAMXDS 2 1280 500 MAX NUMBER OF USABLE SECTORS

(D.S. ALTERNATE CONTROLLER)

In such a configuration, the configuration parameters of a minidisk
will have these values reversed, i.e, SCTRK$=16, SATRKS$=26,...etc.

The configuration parameters are found, in that order, in the disk
identification block, starting at offset DIDSCP ($70). The first 6
bytes there contain the parameters related to the current controller
while the last 6 bytes pertain to the alternate controller parameters.

The DOSGEN and BACKUP system commands take care of copying the
appropriate configuration parameters to the identification block of the
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destination diskette.

The configuration parameters of a system diskette are displayed in
the XDOS sign-on message; they can also be visualized by invoking the
FREE command with option "C".

1.5.5 Operating On The Alternate Controller
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Since complete status of the alternate controller is memorized by
XDOS, all operations where the alternate disks are involved must be
issued through system calls SCALL’s.

A .RESRV system call can be used to test 1if the access to the
alternate controller is allowed (IOCGDW="DK", IOCLUN="4).

If a physical sector I/0 function is attempted on a non-accessible
(not confiqured) alternate controller, a "NOT READY" indication will be
returned (E3 or **PROM I/0 ERROR-STATUS=33 AT XXXX DRIVE Y-PSN ZZZZ)

If an unrecoverable disk error occurs while an operation is being
performed with the alternate controller, or if during the same time the
BREAK key (ABORT function) is hit, control will then be given to
EXORbug with the alternate map being enabled (a colon is displayed as
the EXORbug prompt). Consequently, the user will have to type in the
EXORbug "TMAP" command prior to re-loading XDOS.

WARNING

The EXORbug stack is used when the alternate controller 1is accessed;
consequently, the user calling program must not use it.

1.5.6 Disk Diagnostics

- —— T -~ " " — N " W W e o S

The firmware driver for the double-sided minidisk controller (FDC
9.A) does not make provision for the interactive diagnostics program
which features automatic parameters initialization (see Appendix E).
This program, which originates at $EAD2, is only available with the
single-sided minidisk controller (firmware FDC 9.8). Note also that the
double-sided minidisk driver FDC 9.A can accomodate single-sided
minidisk drives.

So, when using driver FDC 9.A, the user will have to configure the
test disk parameters prior to initiating the disk diagnostics based at
SEB90.

The firmware driver for the EXORdisk III controller (ROMC5009)

does not include diagnostics routine. Refer to the EXORdisk III User’s
Guide for fault isolation.
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The table below summarizes the availability/unavailability of
diagnostics routines depending on the controller firmware in use.

| firmware | mini-diagnostics | Interactive test [
| Romcs009 | Nome | Nome |
| sc 9.8 | EBO0:G | FAD2;G6 |
| roCc 9.2 | mB90;G | None |

Note that the SELFTEST program delivered with the EXORset provides
another convenient means to exercise the disk drives, whatever their

type.

1.6 Software Installation

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

This chapter provides the user with the basic concepts
that- are necessary for the simplified and typical operation
of XDOS. 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 XDOS is wused 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 environment.

2.1 System Initialization

To initialize the operating system, power must first be
applied to the EXORset. Once the power is on, the following
steps must be followed:

1. The prompt "EXORBUG V.R" will be displayed by
EXORbug indicating it is waiting for operator
input. "V" indicates the version and "R" the
revision number of the EXORbug monitor in the
system. If the power was already on and XDOS
must be reloaded, press the restart button
located on the main board through the back
panel.

2. An XDOS diskette (one shipped ' from Motorola
or one that has been properly prepared by the
user (see section 2.8.9)) must be placed in
drive “zero. -The door on the drive unit must
then be closed in order for the diskette to
begin rotating. When shipped from Motorola,
the left side drive is configured as drive
zero, the right side drive as drive one, as
seen from the front.

The diskette must be oriented properly before

being inserted into the drive. When the
diskette is inserted properly, the 1label is

facing right, and the edge of the diskette

with the long narrow slot in the protective

covering is inserted first. The labelled edge
will be the last edge to be covered up as the

diskette is inserted into the drive.

3. The EXORbug "XDOS" command must then be
enterd. It will give control to the diskette
controller at address $E800. 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
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will then attempt to load into memory the
remainder of the resident operating system.

2.2 Sign-on Message

o o o~ o o 1t o S o S D S

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

XDOS VV.RR

TOP MEM. ADDR. : $BFFF

DRV. 0-3

S.5. MODE : 26 SCT/CYL, 2000 USABLE SCT.
D.S. MODE : 32 SCT/CYL, 4004 USABLE SCT.
DRV. 4-7

S.5. MODE : 16 SCT/CYL, 640 USABLE SCT.

D.S. MODE : 32 SCT/CYL, 1280 USABLE SCT.

meaning that XDOS has been successfully loaded from disk and
initialized. The "VV" and "RR" indicate the version and
revision numbers of the operating system, respectively.

In addition, the configuration parameters and the top address
of the portion of contiguous RAM available in the current map
are displayed This last indication is derived from a memory
sizing operation and provides a visual indication of possible
memory system failures. The above is an example display when
booting XDOS in a system configured with an EXORdisk III as
main drive unit, and minidisks as alternate drive units. The
current map includes 48K bytes of contiguous RAM starting at
0000. indicating that XDOS is ready to accept commands from
the operator. The equal sign prompt is subsequently displayed
each time the XDOS command interpreter gets control. The
sign-on message showing the version and revision numbers is
only displayed when XDOS 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 EXORbug monitor.

The following errors can be produced during
initialization. All two-character messages begin with the
letter "E".

Message Probable Cause
El A cyclical redundancy check (CRC)
' error was detected while reading the
resident operating system into
Memory.
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E2 The diskette has the write protection
tab punched out. During the
initialization process, certain
information - is written onto the
diskette.

The diskette ' is not damaged and can
still be used for a system diskette;
however, the write protection tab
must first be covered with a piece of
opadque - tape - to allow writing on the
diskette.

E3 The drive is not ready. The door is
open or the diskette .is 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.

Closing the door, waiting 'a 1little
bit longer before entering the "XDOS"
command, - or - turning - the diskette
around so it - is properly oriented
should eliminate this error.

E4 A deleted data mark was detected
while reading the resident operating
system into memory.

ES5 This error status: is. returned when
the - track address has not been found
after five attempts.

E6 The diskette controller has been
presented with a track-sector address
that is invalid.

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

E7 A seek error occurred while trying 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.
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The diskette controller errors El, E4, E8, and E9
indicate that the diskette cannot be used to 1load the
operating system; however, a new operating system can be
generated on that diskette, making it useful again. Chapter
8, DOSGEN command, and chapter 10, FORMAT command, describe
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
2.8.8).

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 using DUMP command to examine areas of
diskette), the FORMAT command may be used to rewrite the
addressing; however, information on the damaged diskette
cannot be recovered. Occasionally, after a system has Jjust
been unpacked, the read/write head may have been positioned
past its normal restore point on track zero. In 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 track zero;
however, this problem rarely occurs. The E7 errors can occur
if a user-written program accesses drive 1 without using one
of the system functions and without first restoring the
read/write head on that drive.

Even after the resident operating system has been
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 1in
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

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

The diskette probably is not an XDOS
system diskette, or the system files
have been moved from their original
places.

EM This error indicates that there was
insufficient memory to accommodate
the resident portion of the operating
system.
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The memory requirements described in
section 1.1 should -be reviewed. If
the minimum requirements are
satisfied, then the existing memory
should be carefully examined for bad
locations.

EI The version and revision of XDOS
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 initialization
procedure outlined - in section 2.1.
The error can also occur if the 1ID
sector has been damaged.

The error can be avoided if the
initialization procedure is. followed
correctly every time 'a new system
diskette is inserted into drive zero.

ER The addresses of the Retrieval
Information Blocks of the XDOS
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  initialization 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 2.8.8). This error may also
occur if the - door to drive zero is
opened while initialization is in
progress.

EN A NMI has occured and the XDOS NMI
vector (NMISVC) was not initialized.
This error may also occur after
completion of the initialization.

EQ An IRQ has occured and the XDOS 1IRQ
vector -~ (IRQ$SVC) was not initialized.
This error: may also occur after
completion of the initialization.
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EF A FIRQ has occured and the XDOS FIRQ
vector (FIRSVC) was not initialized.
This error may also occur after
completion of the initialization.

ES A SWI2 has occured and the XDOS SWI2
vector (SW2$VC) was not initialized.
This error may also occur after
completion of the initialization.

EW A SWI3 has occured and the XDOS SWI3
vector (SW3$SVC) was not initialized.
This error may also occur after
completion of the initialization.

2.4 Operator Command Format-

After the sign-on message is displayed, XDOS 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. The
operator—-entered command line must always indicate which
command is 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
which their functions are performed. These options are also
entered on the command 1line. Each command 1line must be
terminated with a carriage return. The command line has the
following format:

<name 1> <name 2>,<name 3>,....,<name n>;<options>

where each <name i> (i=1 to n) has the form of a complete
XDOS 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
command. The following lines:

DIR EDIT.CM:1;E
FREE
MERGE FILE1l:1,FILE2:0,FILE3:1,FILEl:1l

are valid examples of XDOS 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 XDOS
commands. In addition, Appendix H contains a summary of the
command line formats of all XDOS-Supported software products.

Most frequently a "space" is used to separate <name 1>,
the command name, from the other names which are typically
separated by "commas". The "semicolon" always separates the
options from the rest of the command line. The "space" and
"comma" are the recommended separators since they make the
command line the most readable; however, any character that
will not be mistaken for an XDOS file name character, a
suffix delimiter, a 1logical wunit number delimiter, or a
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device name delimiter (see section 2.7.1) can be used as a
separator. The use of special characters, although permitted,
is 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 system. XDOS messages
are displayed on the EXORset screen. XDOS commands, as well
as operator inputs prom pted 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
addltlon, 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
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The CARRIAGE RETURN key 1is wused to terminate any
operator response to an XDOS input prompt. This is true for
the command 1line as well as all other input that may be
required from the operator by the various commands. The
CARRIAGE RETURN will automatically perform both carriage
return and line feed functions.

2.5.2 Control-pP
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Control-P is actually a combination of two keys being
depressed simultaneously: the CONTROL or CTL key and the P
key. Depressing control-P 1is recognized as a special
controlled abort function key. Most XDOS commands that take a
long time to complete their function periodically <check to
see if the control-P has been depressed. If it has, the
command will come to a premature, but controlled, termination
point.

The control-P should be used, whenever possible, as an
alternative to using the EXORset RESTART pushbutton or the
keyboard BREAK key (The BREAK key is the equivalent of the
EXORciser ABORT pushbutton). The controlled abort that is
achieved with the contol-P ensures that all system tables are
intact. Since termination is delayed wuntil all ecritical
diskette accesses have been completed, no file space is lost
nor is any system table destroyed. Such precautions cannot be
guaranteed if the BREAK key or RESTART pushbutton are used,
since the operator has no way of knowing whether or not
diskette data transfers are in progress.
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2.5.3 Control-w

Control-W 1is actually a combination of two keys being:
depressed simultaneously: the CONTROL or CTL key and the W
key. This combination is wused to halt the display of
information on the system console or printer. All commands
that respond to the Control-P abort function will also be
"haltable" with the CTL-W key. Most XDOS commands that
display more than a few lines of information on the console
will occasionally check to see if the CTL-W 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 if the output rate is
too high to read the messages. In addition, if output is
being directed to the printer, the CTL-W can be used to
suspend printing until the paper is realigned.

2.5.4 Control-X

Control-X 1is 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 inputs from the console support CTL-X.
Any characters entered on the current input 1line 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.

2.5.5 DEL or RUBOUT
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The DEL or RUBOUT key serves as a backspace key during
console input. If the operator detects an error in the
current input line (before a carriage return is depressed),
the DEL key will cause the preceding character to be removed
from the input 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.

2.5.6 Control-D

Control-D 1is actually a combination of two keys being
depressed simultaneously: the CONTROL or CTL key and the D
key. This combination allows the operator to re-display the
current input line (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 line 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.
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2.6 Common Error Messages

Many ‘error messages are common to the XDOS commands. 1In
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 1II. A
summary of the standard error messages can ‘be found in
Chapter 21. The messages are listed there in order of their
two-digit reference numbers.

WHAT?

The first name entered on the command 1line 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.

** (01 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 line 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 is required by the
command.

*% 05 <name> DUPLICATE FILE NAME

The displayed file name already exists 1in 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.
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** 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 is 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 mutually
exclusive and cannot be specified at the same
time.

** 11 DEVICE NOT READY

Most frequently this indicates that a command is
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,
e.dg., a source file.

** 13 INVALID LOAD ADDRESS

An attempt was made to load a program into memory
that: 1) loads outside of the range of
contiguous memory established at initialization;
2) loads over the resident operating system; 3)
loads below hexadecimal location $20; or 4) loads
beyond hexadecimal location $FFFF.

**% 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, or that contains a
non-alphanumeric character.

** 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 I/0 ERROR--STATUS=nn AT h DRIVE i-PSN 3
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
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initialization process @ to give control to
EXORbug; " however, instead of beginning with the
letter "E", 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

31 is the same as E1l
32 is the same as E2

39 is the same as E9.

A memory address (only meaningful for system
diagnostics) is substituted for the letter "h";
the drive number is substituted for the letter
"i"; and the physical sector number (PSN) at
which the error occurred is substituted for the
letter "j".

2.7 Diskette File Concepts

In XDOS, 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 program. The information can also
be textual data, object program data, or any of the forms
described in Chapter 17. The following section describes how
files are named, created, deleted, and protected.

2.7.1 File name specifications
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An XDOS file name specification consists of three parts:
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 alphabetic. The alphabetic
characters must be upper case letters. Valid file names could
look like the following:

DIR
DATA1l1l5
BACKUP
so0
XDOSNEWS
Z

In most cases, all that need be specified when a file
name specification is called for is 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 wused to explicitly refer to a
particular entry in the directory. That is, there may be
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several entries with the same file name but with different
suffixes. In such cases, a file name reference alone would be
ambiguous. Thus, the suffix is 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 "LX", and its
executable version could have the same file name but with the
suffix "LO". XDOS 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 wusing both file name and
suffix:

XDOSNEWS .SA
BACKUP.CM
Z.SA
PROC1.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 1logical unit number is
required to uniquely specify a directory entry on a given
drive. Logical unit numbers consist of a single decimal digit
(0 or 1). In most cases, XDOS commands supply a default value
for the 1logical wunit 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 both are specified. The 1logical unit number must be
separated from the file name or from the suffix by a colon
(). The following are examples of wvalid file name
specifications using logical unit numbers.

BACKUP.CM:0
TEST.X:1
DIR:1

72456 .D3:0
ASM:1

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 (*) is used as a family
indicator. The family indicator represents all or part of a
file name or suffix. For example,

FILE.*
would be a file name specification that includes all

directory entries with the file name "FILE " but with any
suffix on the default drive. Similarly,

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

#LP
#CN

are valid device names used for the line 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 (:).
The individual command descriptions should be consulted to
see where device specifications are allowed.

2.7.2 File creation

XDOS files are never explicitly created by the operator.
All commands that write to output files will create them
automatically if they 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.

2.7.3 File deletion
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Unlike file creation, file deletion is controlled
explicitly by the operator via the DEL command which is
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.
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2.7.4 File protection

All XDOS files can be configured with delete protection,
with write protection, or with no protection. 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.
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2.8 Typical Command Usage Examples

The following sections give simple, but meaningful,
descriptions and examples of the most frequently used XDOS
commands in a typical software development environment. No
attempt - is < made in these sections to 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 XDOS 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 are also
described. New XDOS 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 XDOS 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". 1In the command examples that follow, it
will be seen that both suffix and logical unit number are not
specified for the command name.

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

Notation Meaning
$nnnn 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 ‘"or", e.g., [<tagl> or
<tag2>].
{1 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 "or".

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
[;<options>] requires the semicolon (;) to be typed whenever
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the <options> field is used.

2.8.1 DIR -~ Directory display
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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>] [;<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 of all
user—-generated files on drive 2zero. 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. To
display the system and the user-generated files, the "S"
option can be placed into the options field:

DIR ;S

If drive one”s directory is to be displayed, then a ":1"
must be typed in place of the file name specification:

DIR :1;S
To direct the output of the DIR command to the printer,
only one other option letter need be specified -~ "L". Thus,
DIR :1;LS

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 E.CM:1

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 7 contains a complete description of
the DIR command”s use.
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2.8.2 E.CM ~- Program editing
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The E.CM command 'is ~used to create and/or to change
user-written source program and data files 'on diskette. If
the E.CM - command resides - on the system diskette, it is
invoked with the following XDOS command 1li ne:

E <filenamel>[,<filename2>][;<options>]

If the E.CM command is not copied to the system diskette, it
can be invoked from the diskette in drive one with the
following command line:

E:l <filenamel>[,<filename2>] [;<options>]

A complete description of the E.CM command”’s format and
usage is found in the relevant manual.

2.8.3 RASM09~-- Program assembling
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The RASM09 command (hereafter called the assembler) is
used to assemble the source program files created with the
E.CM command. The assembler translates these source programs
into object programs. If the assembler resides on the system
diskette, it is invoked with the following XDOS .command line:

RASMO09 <name> [;<options>]

If the assembler is not copied to the system diskette in
drive zero, it can be invoked from the diskette in drive one
by using the following command line:

RASM09:1 <name> [;<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 E.CM
command. The assembler will automatically supply the default
suffix for both the source file that is read (SA) and for the
LX file that is created . If its name is not specified, the
memory image 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 assembler 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
TESTPROG with source listing output would appear as:

RASM09 TESTPROG;L
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 1listing can be
produced on the system console by using the following option:

RASM09 TESTPROG;L=#CN

XDOS 4.0 User”s Guide Page 02-17



GENERAL SYSTEM OPERATION 2.8 -- Typical Command Usage Examples

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 iterations of the editing and assembly
processes before an error—free object file is produced. The
assembler, however, requires 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/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

RASM09 TESTPROG;L-0O

for example, will assemble the source program as in the above
examples creating the listing on the line printer; 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 relevant manual should be consulted for a complete
description of the assembler”s function, usage, and command
format.

2.8.4 DEL -- File deletion
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The DEL command is used to delete file names from the
directory. The removal of a file”s name from the directory
makes the file unaccessible to any other process. The file
itself is 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 is:

DEL <name>

which will cause the specified file to be deleted. TIf the
object file from the assembly process example above is to be
deleted, for instance, the following command line 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 wvalue 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.g., E.CM, RASMQ9)
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 6 contains a complete description of the DEL
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command”s other capabilities.

2.8.5 LOAD -~ Program loading/execution
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The LOAD command 'is used 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 <can be
given control directly (for execution). The format of the
command line for program loading is:

LOAD <name> [;<options>]

The name of: the file whose contents are to be loaded is
given as <name>. The default suffix "LO" is automatically
supplied by = the LOAD command. Thus, in normal software
development, only a file”s original source program name is
required to take a wuser through the three processes of
editing, assembling 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
be 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 following command line:

LOAD TESTPROG;V

would be used to load the program. The "V" option is used to
specify that the program to be loaded 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 line:

LOAD TESTPROG;VG

would be used to load and execute the program. No op?erator
intervention 1is 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 user-written programs that have been
developed prior to receiving the XDOS system would be loaded
and tested in this fashion. Programs that are developed with
XDOS as a basis (i.e., programs that use the resident system
functions) are loaded without the "V" option. Chapter 13
describes - the details of the LOAD command and should be
consulted if more information is required.
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2.8.6 NAME -~ File name changing
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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 line requires the operator to enter two
names. The first name, <name 1>, 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 1>. Thus, if the file
from the above examples, TESTPROG, were to be given a more
descriptive name, such as BLAKJACK, the following command
would be used:

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 "SA" would remain unaffected. The
contents of the file that has its name changed are also
unaffected -- only the name in the directory is changed.

2.8.7 NAME -~ File protection changing

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>;<options>

The <name> entry is required to identify the file whose
attributes are to be changed. The <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:

D -- Set delete protection
W -- Set write protection
X —-- Set no protection (remove existing protection)

Thus, 1if the file TESTPROG (source £file) is to be
protected against deletion, the following command line would
be used:

NAME TESTPROG;D

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.LO;DW
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The protection on this file could later be removed with
the command line:

NAME TESTPROG.LO;X

Chapter 15 describes in more detail the other features
of the NAME:command.

2.8.8 COPY -~ File copying
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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 a peripheral
device and a diskette.

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

COPY <name 1>,<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 1> 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 a file called. TEMP, the following command 1line would be
used:

COPY TESTPROG, TEMP

The  file TEMP will  be  created . on the same drive as
TESTPROG, namely, drive zero. To copy TESTPROG to drive one,
one need only specify the logical unit: number (:1) after the
second name.

COPY E.CM:1,:0
COPY RASM(09.CM:1,:0

would be the commands that are entered 1if the  diskette in
drive one contained these files. The' suffixes "CM" are
explicitly specified since neither the E.CM or RASMO9
commands 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 XDOS, 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.
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If a user wants to transfer external data to a disk
file, he has to write his own driver, then invoke the COPY
command as follows:

COPY #UD,<name 2>;D=<name 3>

where <name 2> is the name of the diskette file into which
the data are to be written. The first parameter, #UD,
specifies the user driver as source device, and the "D=<name
3>" option specifies the memory image file name in which the
driver may be found (see 5.2 and 19).

The above process can be changed slightly so that a file
on diskette can be written to a user defined peripheral. For
example,

COPY <name 1>,#UD;D=<name 3>

will transfer the file named by <name 1> to the user device
through the output driver found in <name 3>. Chapter 5
describes in more detail the other features of the COPY
command.

2.8.9 BACKUP -- XDOS diskette creation
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New diskettes, or diskettes never before used on an XDOS
system, must £first be prepared for use with XDOS. The
quickest way to generate a new XDOS diskette is to use the
BACKUP command. Usually, a copy is retained of the original
system diskette that was shipped with the EXORset. This
diskette should be used to generate subsequent XDOS
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 formatted blank 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 ;U

The "U" option specifies that the entire surface of the
diskette in drive zero is 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 Q0 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
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following command line:
BACKUP ;UV

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 8 describes an alternative method of generating new
system diskettes.

2.9 0Other Available Commands

——— - — - " - vy St 7o — " . o - - o

Several other powerful commands are included with each
XDOS diskette. These commands are not needed initially in
becoming familiar with the system; 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
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The BACKUP command allows making copies of entire XDOS
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 MERGE =-- File concatenation
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The MERGE command allows one or more files to be
concatenated into a new file. This command is useful in
combining several smaller program modules. several smaller
program modules. Chapter 14 contains the complete description
of the MERGE command.

2.9.3 FREE -- Available file space display
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The FREE command displays how many unallocated sectors
and how many empty directory  entries are on  a diskette.
Chapter 11 contains the complete description of the FREE
command.

2.9.4 CHAIN -~ XDOS command chaining
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The CHAIN command allows predefined procedures to be
automatically executed. A procedure consists of any sequence
of XDOS command lines that have been put into a diskette
file. 1Instead of obtaining successive command lines from the
console, CHAIN will fetch commands from a file. Th is feature
allows complicated and lengthy operations to be defined once,
and then invoked any number of times, requiring no operator
intervention. The additional capability of conditional
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directives to the CHAIN command at execution time permits an
almost wunlimited number of applications to be handled by a
CHAIN file. Chapter 4 contains the complete description of
the CHAIN command.

2.9.5 DUMP -~ Diskette 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 9 contains the complete
description of the DUMP command.

2.9.6 FORMAT -- Diskette reformatting

The FORMAT command attempts to rewrite the sector
addressing information on damaged diskettes. Upon receipt
from supplier, diskettes may not be formatted. They then need
be formatted before they can be used. The FORMAT command must
be used to initialize them. Chapter 10 contains the complete
description of the FORMAT command.

2.9.7 DOSGEN -- XDOS diskette generation
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The DOSGEN command allows specialized XDOS diskettes to
be prepared. Diskettes that have bad sectors can have those
sectors locked out so that the diskette can be used in an
XDOS 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. Chapter
8 contains the complete description of the DOSGEN command.

2.9.8 ROLLOUT -~ Memory rollout to diskette
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The ROLLOUT command is used for writing the contents of
memory to diskette. The ROLLOUT command does support the
alternate map feature of the EXORset. Options exist for
writing memory directly into a diskette file or for writing
to a scratch diskette. Chapter 16 contains the complete
description of the ROLLOUT command.

2.10 XDOS-Supported Software Products
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Although the preceding 1list of commands provides the
user with many powerful tools for software development, there
are some other Motorola products which are capable of running
in an XDOS environment, even though they were developed
independently. These products are called XDOS-Supported
software products. No attempt will be made in this User’s

XDOS 4.0 User”s Guide Page 02-24



GENERAL SYSTEM OPERATION 2.10 -- XDOS-Supported Software Products

Guide to comprehensively describe any XDOS-Supported software

product. Appendix H contains a 1list (complete at time of
publication) of all products that can be invoked from an XDOS

diskette as a command. Each description will contain the

additional hardware requirements, if any, the command line

formats, and a brief discussion of the product”s

capabilities. XDOS-suppor ted software products may be

received on separate diskettes. Section 2.8.8 describes how

such: products can be copied onto the system diskette.

2.11 Paper Alignment

All XDOS commands that output to the line printer will
return the paper to its original position upon termination.
Thus, 1f the paper is correctly aligned at the time XDOS 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). XDOS commands use the standard format of 66
lines/page.

If an alternate ©paper size is desired the default
line-per-page can be changed by patching the following bytes
using the DUMP command.

Command Logical Sector Offset to first Current Value
byte in Sector {(Decimal)
(Hex)

DUMP .CM 0 4 66

DIR.CM 0 4 60

FREE .CM 0 4 66

LIST.CM 0 5 66

E.CM 0 6 66

BASICM.CM 0 9 66
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CHAPTER 3

3. BACKUP COMMAND
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The BACKUP command allows making copies of entire XDOS
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 XDOS-generated diskettes.

3.1 Use
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The BACKUP command is invoked with the following command
line:

BACKUP [:<sn>,:<dn>] [;<options>]

where <sn> is the logical drive number of the source drive
and <dn> is the number of the destination drive. The default
value for <sn> is 0. The default value for <dn> is 1.
<options> can be one or more of the option letters described
below.

If the command line is valid, the message:
BACKUP FROM DRIVE <sn> TO <dn>?

or
APPEND FROM DRIVE <sn> TO <dn>?

will be displayed. A response of "Y" is required if BACKUP is
to continue. Any other response will return control to XDOS.
Further BACKUP action depends on the specified options. The
options are divided into "Main Options" and "Other Options".
Main Options are mutually exclusive. That is, only one Main
Option can be specified on the command line at a time. The
Other Options can be included with the Main Options as
described in section 3.6.

Main Options Function
none Copy all allocated space to destination
diskette.
R Reorganize diskette so that files are
defragmented and free space is

consolidated on destination diskette.

A Append (copy) selective files to
destination diskette.

\Y Verify (compare) source and destination
diskettes.
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Other Options Function

C Continue if read/write errors occur.

D Continue if deleted data mark errors
occur.

I Change ID sector during copy.

L Use 1line printer for bulk of message

printing.

N Suppress printing of file names being
copied.

S Suppress printing of byte offsets during
comparisons.

U Include unallocated space in copy/verify
process.

Y If duplicate file name exists, delete

0ld, copy new.

Z If duplicate file name exists, suppress
copy .

3.2 Diskette Copying

Like the other system commands, BACKUP applies to
different drive types; therefore, it is possible to copy, for
instance, a 5-inch diskette to an 8-inch one. There are
situations however, where the disk space available on the
destination disk cannot accomodate all the data on the source
diskette. This situation is checked when invoking the BACKUP
command without a main option, or with main option "V". In
all the following cases, attempting to copy/verify disks will
cause the message

INSUFFICIENT DISK SPACE ON DESTINATION DRIVE

to be printed and BACKUP to abort.

5-inch D.S. 5-inch S.S.
8-inch S.5 5-inch S.S.
8-inch S.S 5-inch D.S.
8-inch D.S 5-inch S.S.
8-inch D.S 5-inch D.S.
8-inch D.S 8-inch S.S.
5-inch Single-Sided disks = 80 Kbytes

5-inch Double~Sided disks =160 Kbytes
8-inch Single-Sided disks =256 Kbytes
8-inch Double~Sided disks =512 Kbytes
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As entire diskette contents cannot be copied in the instances

above, the user has then to specify the main options "A" or "R"
for file appending and reorganization, respectively.
If no Main Options are specified, then the default BACKUP process
will produce a physical sector copy of the 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 17). Thus, only XDOS-generated diskettes can be
copied using the BACKUP command, since other diskettes will not
have an allocation table.

Since only the allocated space is copied, the minimum amount
of disk space is 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 look 1like the
following:

=BACKUP
BACKUP FROM DRIVE 0 TO 17
Y

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

3.3 File Reorganizat ion

- - - S—- U a1 T — -~ T~ V" (D o - St S o "

After an XDOS diskette has been used for a while, the file
structure may become fragmented and new files can become
scattered. The longer a diskette is wused 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 XDOS
diskettes, thereby improving the system”s efficiency.

File reorganization improves system efficiency by:

l. Consolidating file segments,

. Packing files more closely together,

« Clustering related files together,

. Operator selection to only copy desired files,

- Reducing marginal diskette errors by rewriting
files,

. Consolidating directory space.

N Ut WD

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

BACKUP ;R -

would invoke the BACKUP command to reorganize the files on
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the source diskette in drive zero during the copy to the
destination diskette in drive one. The source diskette must
be an XDOS diskette. It is unaffected by the reorganization.
The message

BACKUP FROM DRIVE 0 TO 17

is displayed before any copying takes place. Unlike the
complete copy process which will proceed immediately after
the "Y" response is given by the operator, the reorganization
process will perform the following initialization procedure:
First the ID sector is copied (and optionally modified if the
"I" option was specified). Second, the Lockout Cluster
Allocation Table (LCAT) and the Cluster Allocation 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)
S, D, P, Q, (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 indicates 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.

Command Letter Function

SAVE ] Include a certain file name or family
of file names from the sorted
directory 1in 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.
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QuUIT Q Terminate the < BACKUP —command and
return  to XDOS. No copying will take
place; 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 ~issued,  all files in
the sorted directory will be copied.
Begin the copy process.

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
letter:

[D or s} <name 1>[,<name 2>,...,<name n>]

The file names specified can contain the family indicator.
The default suffix "SA" will be supplied if none is
explicitly entered. For example, the SAVE command:

S *,CM,EQU,IOCB.*

will cause the family of files having the suffix "CM", the
file EQU.SA, and the family of files having the name IOCB 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
of files named TEST with suffixes beginning with the letter
"L" 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 ‘"saved" 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 prompt:

s, b, P, @, (CR):

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").
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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 XDOS.
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 basic 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
destination 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
its 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 is
displayed. Thus, the output from the PRINT command could look

like:
00 BACKUP .CM
01 Ccopy .CM
02 DEL .CM
03 DIR .CM
04 DOSGEN .CM
05 FREE .CM
1D LOAD .CM
1E FORLB .RO
1F EQU .SA
20 1I0CB .SA

The range of numbers $06-1C, inclusive, is missing,
indicating that they have been excluded from the sorted
directory via prior SAVE and/or DELETE commands. If 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 PRINT 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 entry:

01-03,1E,05

would cause the file names with numbers
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01, 02, 03, 05, and 1E

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
above; 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
message

COPYING XDOS .SY

will be displayed. This message will in turn be followed by
similar messages for each of the eight remaining system files
that must be copied to every diskette. The XDOS 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 in specific physical
locations required by the XDOS initialization process. After
the XDOS system files have been copied, the message:

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

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 look
like:

COPYING XDOS .S5Y
COPYING XDOSOVO0 : .SY
COPYING XDOSOV1 .S8Y
COPYING XDOSOV2 .SY
COPYING XDOSOV3 .SY
COPYING XDOSOV4 .SY
COPYING- XDOSOV5 .SY
COPYING XDOSOV6 .SY
COPYING XDOSER - .SY
STARTING TO COPY FILES
COPYING BACKUP .CM

COPYING DIR .CM
COPYING DOSGEN .CM
COPYING FREE .CM
COPYING LOAD .CM
COPYING EQU .SA

COPYING IOCB .SA

After all eligible files from the sorted directory have
been copied, BACKUP will return control to XDOS. The
destination diskette will contain all of the selected files

XDOS 4.0 User”s Guide Page 03-07



BACKUP COMMAND 3.3 -- File Reorganization

packed together as closely as possible, leaving as much free
space as possible.

3.4 File Appending

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 of the
BACKUP command is 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.
The diskette in the destination drive is assumed to be a
valid XDOS diskette. The file append process is invoked by
using the Main Option "A" on the BACKUP command line:

BACKUP ;A

Instead of the "BACKUP FROM DRIVE 0 TO 1?" message normally
displayed by BACKUP, the message:

APPEND FROM DRIVE 0 TO 17?

is shown. The operator must respond with a "¥" 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
be discussed again here. After all files have been selected,
they will be copied similar to the process described in
section 3.3; however, the XDOS 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 in the
destination directory, the following message will be
displayed:

<name> - DUPLICATION: 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 NAME:

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

The "Y" and "2" options can be used in conjunction with
the "A" option to indicate 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 is in 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 "Z"
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 res ponse 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 contiguous blocks. If
insufficient contiguous space should remain on 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 file; however, 'if the 'space 1is = not
contiguous, the above error occurs. To copy the file, the
destination diskette should be run through the file
reorganization process described in section 3.3, or the file
must be copied via the COPY command (Chapter 5). After the
last file has been copied to the destination diskette,
control will be returned to XDOS.

Contrary to XDOS 3, the XDOS 4 BACKUP command allows to
append files to the diskette in drive 0. The following
command would append selective files of drive 4 to drive 0.

=BACKUP :4,:0:A

APPEND FROM DRIVE 4 TO DRIVE 07
Y
ENTER FILE COPY SELECTION COMMANDS:
SAVE (S), DELETE (D), PRINT (P), QUIT (Q), NO MORE (CR)
S, b, P, Q, (CR):

3.5 Configuration parameters

When copying an ‘entire diskette (no main options) or

XDOS 4.0 User”s Guide Page 03-09




3.4 -- File Appending

reorganizing it (main option "R"), BACKUP takes care of writing
the appropriate configuration parameters to the destination
diskette disk identification block. If the source and destination
drives are in the same map, the parameters are merely duplicated
to the destination disk. If they are not, the parameters
associated with the current controller and those associated with
the alternate controller are first read from the source disk, and
then swapped prior to being written to the destination disk
identification block.

3.6 Diskette Verification

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 ;V

If any bytes in any sectors fail to compare, a sector messade and
a list of all offsets within the sector that d4id not compare is
printed:

SECTOR nnnn
OFFSET ii DRO-3j3j DR1l-kk

where "ii" is the hexadecimal offset into physical sector "nnnn",
"jj" 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 XDOS.

3.7 Other Options

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

Other valid with Function
Option Main Option
C any The "C" 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 1if a
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deleted data mark error is detected. This
option allows the verification of
diskettes that have had bad sectors
locked out during the DOSGEN 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.
Other Valid with Function
Option Main Option
I none, R The  "I" 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.

Prompt Operator Response
DISK NAME: Maximum of eight
characters for

diskette 1ID. Format
is similar to that of
a file name.

DATE (MMDDYY) : Six-digit numeric
date. No check is
made for valid months
or days of the month.

USER NAME: Maximum of twenty
characters,

L any The "L" option causes the output from the
copy process or from the verification
process to be directed to the 1line
printer instead of the system console.

N R, A The "N" 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.

S \Y The "S" option will suppress the printing

of the sector offset messages if sectors
do not compare.
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Other Valid with Function
Option Main Option

R pep— ot " " o > s — e o o oo

u none, V The "U" 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, will
be used.

Y A The "Y" 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 before the file is
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 message. This
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 0 TO 17

This indicates BACKUP will copy to - the
destination diskette in drive =zero from the
source diskette in drive one if a "Y" response is
given. Any other response will cause control to
be returned to XDOS.

APPEND FROM DRIVE 0 TO 17
This indicates that BACKUP will perform the file
append process if a "Y" response is given. Any
other response will cause control to be returned
to XDOS.

DISK NAME:
The "I" option has been specified. The operator

is expected to respond with a new disk ID or a
carriage return.
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DATE (MMDDYY) :

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

USER NAME:

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):

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):

This 1is 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).

NO FILES TO COPY

This indicates that there are no file names in
the source directory (other than the XDOS system
files) or that all of the file names £from the
sorted directory have been deleted. No files are
copied if the "A" option is used. Only the XDOS
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
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diskette.
<name> - DUPLICATION: IS IT TO BE COPIED?

This indicates 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 NAME:

This message 1is displayed if a "Y" is 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 indicates 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.

<name> - DUPLICATION: IS NOT COPIED

This 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.

OBJECT FILE CREATION COPY ERROR

This 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 of the
file”s Retrieval 1Information Block on the
destination diskette.

CANNOT DELETE DUPLICATE NAME

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

DELETE FILE NOS.:
The PRINT command displays this prompt to allow
deletion of file names by entering their

displayed numbers. The prompt will be redisplayed
until a null response (carriage return) is given.
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nn <name>

After. the PRINT command is chosen during the file
selection process, a list 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

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

SECTOR nnnn

This indicates that the physical sectors "nnnn"
did not compare during the verify process.

OFFSET ii DRO-jj DR1-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 . .indicates 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.

3.8 Precautions with BACKUP
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The following sections describe some of the precautions
that should be taken when using the BACKUP command . in . the
various environments that are supported by XDOS.

3.8.1 BACKUP and the CHAIN process
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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 4).
The BACKUP process is so important to the protection of
diskette files that the entire process should be supervised
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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
guaranteed to be different.

3.9 Examples
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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
changed during a diskette copy by using the "I" option.

=BACKUP ;I

BACKUP FROM DRIVE 0 TO 17
Y

DISK NAME :NEWNAME

DATE (MMDDYY) : 080679

USER NAME:

All information to the right of the colons is 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 11
and 7, respectively). The date of the disk copy that is
generated is August 6, 1979, 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
destination diskette (indicated by carriage return response
without any data).

The verification process using the two diskettes
generated above will cause an error when comparing the ID
sectors; however, the remainder of the diskettes are still
compared. The offset messages 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 interaction:
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=BACKUP :R

BACKUP FROM DRIVE 0 TO 17

Y

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

COPYING XDOS .5Y

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 XDOS 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".
The following shows the operator-system interactions:

=BACKUP ;A

APPEND FROM DRIVE 0 TO 1?

Y

ENTER FILE SELECTION COMMANDS:
SAVE (S), DELETE (D), PRINT (P), QUIT (Q), NO MORE (CR)
S, D, P, O, (CR):S FOR*, *

S, D, P, O, (CR):P

09 FORT .CM

0A FORTLIB .RO

0B FORTNEWS.SA

0C FORTESTL1.SA

0D FORTEST2.SA

OE FORTEST3.SA

OF FORTEST4.SA

10 FORTEST5.SA

DELETE FILE NOS.:

B-E, 10

DELETE FILE NOS.:

STARTING TO COPY FILES

COPYING FORT .CM

COPYING FORTLIB .RO

COPYING FORTEST4.SA

FORTEST4.SA - DUPLICATION: IS IT TO BE COPIED?
Y

NEW NAME:FTEST

The file selection command SAVE was used to flag all
file names beginning with FOR as eligible for copying. Then
the PRINT command was used to see the eligible list of file
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names. The PRINT command terminates the use of the DELETE and
SAVE commands. Thus, the PRINT command”s delete file feature
is used to remove any remaining file names from the eligible
list. 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. The 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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CHAPTER 4

4, CHAIN COMMAND

The CHAIN command allows predefined procedures to be
automatically executed. A procedure consists of any sequence
of XDOS 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 execution time permits an almost unlimited
number of applications to be handled by a CHAIN file.

The CHAIN command is initially invoked by the following
command line:

CHAIN <name 1>

The only required parameter is <name 1>, the file name
specification of the diskette file that contains the
procedure definition. The CHAIN file, <name 1>, is given the
default suffix "CF", permitting the file name to be
identified in the directory listing at a glance as being a
CHAIN file. The default logical unit number is zero.

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 4.6.

CHAIN N*
CHAIN *

CHAIN executes a copy phase and an execution phase. 1In
the . copy  phase, <name 1> is read from beginning to end and
copied into an intermediate file named CHAIN.SY:0. The source
records will then be read from this file during the execution
phase of the CHAIN process. This file will be automatically
deleted wupon the subsequent successful completion of the
CHAIN process.

During the execution phase, CHAIN basically intercepts
the system console input requests so that input 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 : input information from the
operator at the console.

The CHAIN command only intercepts console input via the
XDOS system function ".KEYIN" (see section 18.2). Therefore,
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only programs (commands or user-written programs) that use
this system function will receive their input from the
intermediate file. Programs which contain their own input
routines, or which use the device independent 1I/0 functions
(see section 18.3) 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 invoked from the 1last 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 wuntil the end of the file is
encountered. If, at that point, the next input request from
the console 1is by the XDOS command interpreter, the CHAIN
process will be properly terminated, XDOS 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 displayed,
and the currently active program will be stopped. Control
will then be given to the XDOS command interpreter.

The diskette in drive zero must remain in drive zero
throughout the execution of the CHAIN process, even if the
"CF" file is compiled from drive one.

4.2 Execution Operators

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

All CHAIN Execution Operators are denoted by the
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 1is not defined, the CHAIN process will be aborted. The
following Execution Operators are defined:

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

If the character following the at-sign is 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 displayed when they are encountered during the execution
of the CHAIN process. Execution Comments are used to relay
information to the operator during the actual execution of
the intermediate file. 1In 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 in drive one, etc.

4.4.2 Operator Breakpoints
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A variation of ‘the Execution Comment is the Operator
Breakpoint. If.a period (.) is used instead of ‘an asterisk
for the Execution Comment, then the normal Execution Comment
is displayed; 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
ASM TESTPROG;LXG

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

4.2.3 Error status word

———— o 20 D oS W o i oo W D S S S R VT N s e

Among the operating system”s resident wvariables is a
two-byte ‘error “status ‘word. Each XDOS 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 format:
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... Bits 0-7 describe
error

cessssssessssss Brror Mask Flag
Bit B (8-A unused)

licescsscensassessaassssssss Brror 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 XDOS 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. A mask feature is provided to isolate the Error
Status Word bits which are to be preserved.

4,.2.4 SET operator

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

@SET <mask> <value>

where <mask> is a hexadecimal number which is used to mask
the bits to be preserved, and <value> is a hexadecimal number
representing the bits which must be set in the error status
word. The error status word is logically "anded" with <mask>,
then logically "ored"™ with <value>. These two numbers may not
exceed S$FFFF. 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:

@SET FOFF 800

XDOS 4.0 User”’s Guide Page 04-04




CHAIN COMMAND 4,2 -- Execution Operators

This form will set bit B of the error status word; however,
the other parts of the error status word are not changed. The
following example sets the Error Mask Flag and clear the
remainder of the error status word.

@SET 0 800

4.2.5 TST operator

The TST operator is used to  examine the error status
word for a particular condition. This operator has the
following format:

@TST <mask> <value> <condition>

where <mask> is a hexadecimal number used to mask the bits to
be tested, <condition> 1is a hexadecimal value representing
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
test is true, . then the next sequential 1line . in 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.

The following test conditions .can be used in the
<condition> field of the TST operator:

<condition> Test performed on word part
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22 Higher than <value> (unsigned)

23 Less than or equal to <value> (unsigned)
24 Higher than or equal to <value> (unsigned)
25 Less than <value> (unsigned)

26 Not equal to <value>

27 Equal to <value>

2C Greater than or equal to <value> (signed)
2D Less than <value> (signed)

2E Greater than <value> (signed)

2F Less than or equal to <value> (signed)

The <condition> part of the TST operator must be one of
the hexadecimal values listed.
The <value> and <mask> parts of the TST operator are
hexadecimal numbers in the range O0-FFFF.
All tests are performed on 1l6-bit values. The error status
word content is first logically "anded"™ with the 16-bit
<mask> supplied, then compared to the given 1l6-bit <value>.
Finally, the appropriate test is performed.
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4.2.6 JMP operator

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

The JMP operator has the following format:
@IJMP <label>

where <label> is a hexadecimal value associated to a forward
LBL operator. Jumps can only be made in a forward direction.
That is, once a line has been executed from the intermediate
file, it 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.

4.2.7 LBL operator

The LBL operator is used to define a label within the
CHAIN file. All labels referenced by the JMP operator must be
defined with the LBL operator. The format of the LBL operator
is:

@LBL <label>

where <label> is a hexadecimal value used to identify the LBL
operator among the others. It must be unique within the LBL
operators, this means that no other LBL operator in the
intermediate file may define the same number. The <label>
part of the LBL operator must be comprised between 0 and FFFF
included.

4.2.8 CMD operator

Normally, during the execution phase, as commands are
processed from the intermediate file, each command 1line |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
format:

QCMD <value>
where value is an even hexadecimal number to enable the
print, or an odd hexadecimal number to disable it. Initially
during the execution phase, the print is enabled.

4.3 Messages

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

The following error messages can be displayed during the copy
phase:

ILLEGAL NESTING OF CHAIN COMMANDS

A CHAIN command was found 1in 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.

** 48 CHAIN OVERLAY DOES NOT EXIST

The XDOS system CHAIN overlay does not have an
entry in the directory. The diskette in drive
zero is unable to execute a CHAIN process. The
BACKUP command (Chapter 3) must be used to copy
the system overlays to that diskette.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>