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PREFACE

Data General's Disk Operating System is complete,
economical, and versatile. Its software was derived
from the Real-Time Disk Operating System (RDOS),
and it interfaces perfectly with RDOS. DOS is a
capable system in its own right, however; it can
support some very sophisticated equipment, including

8 diskettes, 8 mag tape units, 2 line printers, a
plotter, and process I/O and communications hardware.

DOS originally ran from diskette only, hence the name
Diskette Operating System. Because the system can now
support dual-plotter 10 megabyte subsystems, we have
changed its name to Disk Operating System.

This manual covers all features of programming DOS
from files to multitasking, as they apply to microNOVA
and other NOVA computers.

Note that the DOS system -generation process which was
covered in Chapters 7 and 8 of the last revision of this
manual is now detailed in the manual How to Generate
Your DOS System (093-000222).

We have organized this, the DOS manual, as follows:

¢ Chapter | introduces the Disk Operating System
and outlines diskette and memory organization.

e Chapter 2 explains files and directories.

® Chapter 3 presents most of the system calls you
will need for I/O in a single-user environment.

093-000201-02

® Chapter 4 describes three tools for extending
memory: program swaps, chains, and user
overlays.

e Chapter 5 covers multitasking; it builds on the
topics covered in Chapters 2, 3, and 4.

® Chapter 6 explores user interrupts and power
fails.

Appendix A begins with a yellow page; it lists all
system and task commands and error messages;
Appendixes B and C contain Hollerith and ASCII
character tables, and Appendix D surveys overlay
directory structure.

Appendix E contains a listing of DOS user parameters -
file PARU.SR. Bootstrapping the disk-resident

system is covered in Appendix F, Exceptional System
Status in Appendix G, and RDOS interface considerations
in Appendix H. Appendix I covers maintaining your
diskettes and handling recoverable diskette errors.

Appendix ] discusses advanced multitask programming.
Appendix K presents two multitask programming
examples.

Within this manual, we use the term core generically,
to indicate either semiconductor or core memory.

NOTE: The term "disk" means either hard disk or
diskette; "'diskette'' means only diskette.

PREFACE
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The following Data General publications offer useful We welcome your suggestions for the improvement
related information. You received some of them with of this and other Data General publications. To
your system. communicate with us, either use the postpaid
remarks form at the end of this manual, or write
14-000065 Technical Reference, Model 6030 directly to:

Diskette Subsystem (NOVA DOS only).
Software Documentation

14-000073 Technical Reference, MicroNOVA Data General Corporation
Computer Systems (microNOVA DOS Westboro, Massachusetts 01581
only).

15-000050 Programmer's Reference Manual
microNOVA Computers (microNOVA READER, PLEASE NOTE:

DOS only). We use certain symbols in special ways:
093-000040 Extended Assembler User's Manual Symbol Means
093-000065 Extended BASIC User's Manual ) Press the RETURN key on your

terminal's keyboard.
093-000106 Software Catalog

O Be sure to put a space here. (We
093-000044 Symbolic Debugger User's Manual use this only when we must; normally,

you can see where to put spaces. )
093-000053 FORTRAN IV User's Manual

All numbers are decimal unless we indicate otherwise;

069-000022 Learning to Use Your RDOS/DOS e.g., 358.
System
Finally, we usually show all examples of entries and
093-000074 Library File Editor User's Manual system responses in CAPITAL LETTERS. But,
where we must clearly differentiate your entries from
093-000081 Macroassembler User's Manual system responses in a dialog, we will underline your
entry.

093-000084 Octal Editor User's Manual

093-000080 Extended Relocatable Loader User's
Manual

093-000041 Relocatable Math Library File User's
Manual

093-000105 RDOS/DOS User's Handbook

093-000109 RDOS/DOS Command Line Interpreter
User's Manual

093-000110 Software Summary and Bibliography
093-000111 SUPEREDIT User's Manual
093-000160 Symbolic Editor User's Manual
093-000018 Text Editor User's Manual

093-000222 How to Generate Your DOS System

v 093-000201-02
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CHAPTER 7 GENERATING A DOS SYSTEM ON A MICRONOVA

This information now appears in How to Generate Your DOS System (093-000222)

CHAPTER 8 GENERATING A DOS SYSTEM ON A NOVA

This information now appears in How to Generate Your DOS System (093-000222)
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CHAPTER 1
INTRODUCTION

Data General's Disk Operating System (DOS) com-

bines the advantages of a disk operating system, and the
low cost of a diskette system. DOS is real-time orient-
ed, since it can schedule and allocate program control
to many tasks within a program. DOS offers maximum
system efficiency, economically, to a wide variety of
installations.

Some major features of DOS are:

¢ Disk and Memory resident system

¢ Modular multitask monitor

» Multiple user overlays

* 256 software levels of task priority

« Buffered and nonbuffered 1/0

« Flexible file organization

 Real-time support for FORTRAN and BASIC.

At minimum, the Disk Operating System requires

a Data General computer with 16K words of memory,
a console teletypewriter or CRT video display, a
real-time clock, and a diskette drive or a dual-platter
hard-disk subsystem.

Larger versions of DOS include up to 32K of memory,
power fail/auto restart, 2.5 million bytes of diskette
storage, and/or 20 million bytes of hard-disk storage.
DOS can also handle ALM-driven multiplexor boards,
and up to two line printers, NOVA-based DOS can
support a card reader, a reader/punch, a plotter, and
up to 8 mag tape drives.

GENERATING A DOS SYSTEM

Each system installation is unique; it must perform
diverse tasks with one of many possible hardware
combinations. You can tailor DOS for your own
hardware environment with the system generation
procedure (SYSGEN), as described in How to Generate
Your DOS System.

SYSGEN, the builder of tailored operating systems,

is an executable system program which can operate

in any installation. A standardized starter (bootstrap)
system is delivered with DOS; this starter system and
SYSGEN enable you to generate one or more configured
systems, If future requirements are known, you can
generate other DOS systems to fulfill them.
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Generated systems must be bootstrapped into execution via
BOOT, the DOS disk bootstrap. Appendix F contains a
convenient summary of DOS disk bootstrap procedures.

COMMUNICATING WITH DOS

There are three principal ways to interface with DOS
and to make the system work for you. They are:

e through console Command Line Interpreter
commands

e via system calls in a program

e via task calls in a program

You issue and use the CLI as a dynamic interface to
DOS via the system console, and, system and task
calls as program instructions. System calls and
task calls activate logic within either system or task
modules.

The multitask monitor has a modular structure: at
load time, you tell the Relocatable Loader utility
the number of tasks and channels your program will
require. The loader automatically loads only those
task modules needed for execution. This conserves
memory space, and allows more of your program to
stay in memory at any given moment.

The Command Line Interpreter (CLI) is a system
utility program that accepts command lines from the
console and translates the input into commands to DOS.
Thus, the CLI is an interface between your console
and DOS. From your console, you use CLI to create,
organize, and maintain files, and access such system
utilities as the Library File Editor and the Extended
Relocatable Loader.

The system restores CLI to memory whenever the

system is idle--after initialization, after a disk
bootstrap, after a console break, after the execution
of a program, etc. CLI indicates that it is in control
by outputting a ready message prompt, "R", and a
carriage return.

You activate the CLI by entering a CLI command via
the system console. You can interrupt the action

of the CLI by depressing the keys CTRL and A, or
CTRL and C.

COMMUNICATING WITH DOS
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DOS ORGANIZATION

The DOS executive is the framework of the operating
system, and must be memory-resident before any
processing can occur. This resident portion of DOS
performs interrupt processing, overlay and buffer
management, system call processing, and file
maintenance operations like opening, closing, remaming
or deleting files.

In memory, the lowest 16g memory locations are used
for entry points (interrupt and program) into the
second area of DOS. This second area is located at
the top of memory. The highest portion of DOS is a
series of system buffers. These are used to receive
system overlays and disk files for buffered I/0
transfers.

The portion of page zero memory available for your
programs begins at physical address 16g (labelled USP,
for user stack pointer), and extends to location 377g.
Locations 40-47g are part of user address space but
they have special meanings to the hardware.

Associated with each user program is a User Status
Table, UST. This table starts at address 400g, and
describes, among other things, length, the number of
tasks required, and the number of I/O channels needed,
for the user program.

Above the UST is an area reserved for a pool of Task
Control Blocks (TCBs). TCBs store task state infor-
mation, such as the state of active accumulators and
carry. If you defined overlays in this program, an
overlay directory is found above the TCBs. Your
program follows the TCB pool.

To make a program executable, you use the relocatable
loader utility supplied with your system. After loading
your program onto diskette, this utility loads all

modules referenced by the program. (It extracts these

modules from libraries like the system library, SYS.LB).

The Task Scheduler and task processing modules are
also extracted from the system library.
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Following is a simplified map illustrating the positions
of tables and program elements in user address space.
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Figure 1-1. DOS Organization
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CHAPTER 2
FILES, DIRECTORIES, TAPES, AND MULTIPLEXORS

DEFINITION OF A FILE

A file is any collection of information or any device
receiving or providing the information. Typical
examples of both file types are:

¢ Source program file

v Relocatable binary file

e Core image file (Save file)

¢ Listing file

o Teletypewriter keyboard or CRT display
e Magnetic tape file

Each of the first four file types has certain qualities,
and represents a step in program development. You
input a source program file to a compiler or an
assembler which produces as output a relocatable
binary file. You input the relocatable binary file into
the relocatable loader, which produces a core-image
(save) file on disk for execution at absolute locations
in memory. A save file is stored word-for-word as it
will be executed in memory. You can designate a
listing file, to store and/or output the result of any
of these steps. DOS executes each step via your CLI
(Command Line Interpreter) command.

The teletypewriter or CRT display is the default input
and output file; these are discussed below.

Magnetic tape files are also discussed briefly below,
and extensively later in this chapter.

FILE OVERVIEW

All devices and disk files are accessible by device or
file name; all magnetic tape files are accessible by
file number.

A file must be opened (i.e., associated with a DOS
channel) before it can be accessed. You can fully
open a disk file, allowing several concurrent users to
access and modify the file's contents; or open it
exclusively, permitting only one user to modify the
file but permitting other users to read the file; or you
can open it for reading only, by one or more users.

093-000201-02

Reserved Device Filenames

I/0 devices have special filenames which often begin
with the character $. Within the limits of the device,
you can use each device name exactly as you would a
disk file name in a command. You enter each device
name as shown below.

$CDR Punched card reader; mark sense
card reader.

DPn Disk or diskette drive n, range 0-7.

Each microNOVA diskette controller
handles one or two drives (slots). The
first controller manages drives DP0O and
DP1; the second manages drives DP2 and
DP3; the third handles DP4 and DPS; and the
fourth controls DP6 and DP7.

Each NOVA controller handles one to
four drives. Each "drive" is either one
dual-platter hard-disk subsystem or one
diskette slot. The first controller
manages drives DPO, DP1, DP2, and

DP3; the second controller manages DP4,
DP5, DP6, and DP7. If any of these is a
hard-disk, "DPn" indicates the removable
cartridge. The fixed disk has the suffix
"F'" i.e., DPOF, DP1F, DP2F, or DP3F.

DHn, Model 6095 hard disk (microNOVA DOS

DHoF only). For the first controller, n is 0,
for the second controller, n is 1. The
top (removable) disk is DHn; the bottom
(fixed) disk is DHnF.

$LPT First 80- or 132-column line printer
$LPT1 Second 80- or 132-column line printer
MTn 9-track magnetic tape transport n

(n is in range 0-7).

$PLT Incremental plotter
$PTP High-speed paper tape punch
$PTR High -speed paper tape reader
FILE OVERVIEW
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QTY:n ALM or QTY multiplexed line. n is in the
range 0-7 for microNOVA, 0-63 for
NOVA.,

$TTI Teletypewriter or display terminal
keyboard* (see footnote next page)

$TTO Teletypewriter printer or CRT display
(80- or 132-columnd).

$TTP teletypewriter punch

$TTR teletypewriter reader

$TTI1 Second teletypewriter or display
terminal keyboard*

$TTO1 Second console printer or CRT

display (80- or 132-column).

*Input devices other than console keyboards and card
readers automatically provide end-of-file when input
ceases for a device-specified time. On TTI line input

' you must indicate an end-of-file by pressing the CTRL
and Z keys.

Disk File Names

A disk file name is a string of up to ten ASCII char-
acters, including upper and lowercase letters

(DOS converts lowercase letters to uppercase), numbers,
and $. The string is packed left to right, and terminated
by a carriage return, form feed, space, or null. You
can use any number of characters in a file name, but

the system recognizes only the first ten. Moreover,

you can use $ whenever you want in a disk file name, but
you must avoid using reserved file names of devices

on your system.

Each filename in a directory must be unique; if you try
to create a file that exists in the current directory,
DOS will return an error message. See User
Directories, later in this chapter.

You can append an extension to any disk file name.
An extension is a string of alphanumeric characters and
may include $. The extension can be any number of
characters, but the system recognizes only the first
two. A period (.) separates the extension from the
file name. An example of a file name with an extension
is:

FOO. PS
The CLI often appends an extension to a filename to
indicate the type of information the file contains and
to distinguish it from other types of files resulting
from the same source file. For example, assume that
your source file is named A. SR. The CLI would
append extensions to different versions of A, as follows:

A.RB relocatable binary file
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A.LS listing file
A.SV memory image (save file)
A.OL overlay file

Usually, when you specify a file name to a system
utility, you need not enter the extension; the command
will use a search algorithm to find the file with the
file with the correct extension. Occasionally, the
system will need extension information from you to
find the file you want.

When you choose to add your own extension to a file
name, either avoid a CLI extension or use it properly.
Never give a source file the extension .SV, .OL, or

. RB, because system utility programs may delete this
file when they produce an assembled or save version of it.

File Attributes and Characteristics

A file's attributes protect it; they permit or
restrict reading, writing, renaming, deleting, or
linking.

The attributes listed below apply primarily to disk
files. To protect non-disk files, DOS assigns

certain attributes which you cannot change. Of
course, you can write-protect a file on magnetic

tape by removing the write-enable ring or write-
protect a complete diskette by uncovering the write-
protect hole. You can protect a disk file with any of
the attributes below. Use either the DOS call . CHATR
(Chapter 3) or the CLI command CHATR to alter the
attributes of a file.

P permanent file, which cannot be deleted or
renamed.
S save file (memory image).

A write -protected file, which cannot be written.

R read protected file, which cannot be read.

A attribute -protected file. The attributes of
such a file cannot be changed. After the A

attribute has been set it cannot be removed.

N no resolution file permitted. This attribute
prevents a file from being linked to.

& first user-definable attribute.

? second user -definable attribute.

Note that you can assign your own attributes to a file
with the characters & and ?; these represent bits

9 and 10 of the attributes word. They are described
further under the . CHATR command, Chapter 3.

093-000201-02
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Disk file characteristics are determined when a file
is created, and cannot be changed thereafter. The
list of file characteristics is:

C contiguous file organization.
D random file organization.

L link entry. Properly speaking, the L
characteristic is given to directory
entries rather than to the files themselves.

Y directory. This characteristic defines
a file as being a directory.

The CLI LIST command allows you to obtain information
from a file directory about one or more files.

You should avoid giving a file more restrictive
attributes than it needs. Note, for example, that a
file with attributes AP cannot be deleted in any way
except by a full initialization.

DISK FILES

DOS supports up to 8 diskettes or two dual-platter
hard-disk subsystems; its minimum is one diskette or
one hard-disk drive. A system's diskette capacity
ranges between 157,696 and 1, 261,568 words; its
hard-disk capacity ranges from 5 to 10 million words.
DOS uses blocks 0 through 17g of each diskette or disk
for its own files - thus 16 blocks (or 4,096 words) are
not available for user storage.

DOS offers you four ways to access disk files for 1/0.
In all but the last mode (which is called Direct Block
1/0), files are transferred via system buffers. See
Chapter 3, . OPEN command, for the I/O modes.

When DOS writes data into its buffer area, it overwrites
the oldest available buffer block first. When all buffers
have been used, the least -recently-used is the first

to be overwritten.

After DOS has read a block into its buffers, you can
read or write the block’s records directly; no further
disk access is required. The system keeps track of
the blocks that are currently in its buffers, and allows
you to access each record within a buffer block.

When you use direct block 1/0 transfer, DOS transfers
by block from disk to the area you specify in memory.

By avoiding buffering for any specific file you save

time, but must manage records yourself; you lose the
automatic management of the system buffers for that file.

093-000201-02
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DOS File Organization

Disk files are organized randomly or contiguously. The
maximum length of either kind of file is the amount of
space remaining on the current disk.

Random Files

All save files employ random organization.

In random files, a File Index contains an entry for each
logical block address on diskette, Each entry in the

File Index is a word which addresses a disk block, This
disk block address may be as high as 608. Blocks in

the random file are assigned relative block numbers 0
through n, where each number is a sequential unsigned
integer. Each index entry has the same relative position
as its block has in the file. Thus the logical address of
the first block in a DOS file is found at entry number zero
in that file's index. All-zero entries in the File Index
indicate that the block has not been written.

Generally, no more than two disk accesses are
required to read or write a block: one for the File
Index and one for the block of data itself. If the

index is memory resident (having previously been read
into a system buffer), only one access need be made.
If the data block itself is resident, no disk accesses at
all are required.

Contiguously Organized Files

Contiguously organized files are files whose blocks

can be accessed randomly without a random File Index.
Contiguous files consist of a fixed number of disk
blocks which are located at an unbroken series of disk
block addresses. These files can be neither expanded
nor reduced in size. Since the data blocks are at
sequential logical block addresses, all that DOS needs
to access a block within a contiguous file is the address
of the first block (or the name of the file) and the
relative block number within the file.

All 1/0 operations permitted on random files can be
performed on contiguous files, but the size of the
contiguous file remains fixed. Block access is faster
in a contiguous file, since there is no need to read a
File Index.

DISK FILES
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DISK DIRECTORIES

Each disk contains its own file directory. This
file directory is a file which records all file names
on the disk; it is called SYS. DR.

Each disk also contains its own block allocation file,
called MAP. DR. MAP.DR records blocks which are in
use and which are free for data storage. MAP.DR is
aware of all disk space except blocks 0 through 5

which contain the bootstrap root, and other disk
information. Thus these blocks can never be destroyed,
since the system is unaware of the disk space where
they reside.

Initial Disk Block Assignments

On every disk, blocks 0 through 17g have fixed
assignments; the remaining blocks are free for

system use or user file storage. Blocks 0 and 1 are
reserved for the root portion of the disk bootstrap
program. Blocks 2 through 5 are used by the operating
system for recording disk status and marking bad disk
blocks. Block 6 is the first index block of SYS, DR, the
system directory. Block 7 is reserved for an index of
file index blocks used whenever a program swap occurs.
Blocks 10 through 178 are reserved for swap file indexes.
Block 17g is reserved for the first block of the MAP. DR
file.

Disk Block Number (octal)
root portion of BOOT

unavailable for DOS file space

6 first index block of SYS.DR
7 index of file index blocks used for
swap storage

: } swap storage index blocks

'17 first MAP, DR block

: } free blocks for DOS or user files
11508

(maximum)

As mentioned earlier, the MAP, DR file indicates which
disk blocks are currently in use and which are free for
assignment. Each bit of each word in MAP. DR indicates
whether or not a specific block is in use. Block assign-
ments are from left to right, in ascending block order
starting with block 6. MAP.DR is a contiguous file.

2-4
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Word Contents

0 block allocation map, 1 bit per block,
from left to right in ascending block
order

. starting with block number 6.

. 0 means that block is available,

. 1 means that block is in use.

n-1 nis the size of the disk in blocks/16 (and

integer division is used).

System Directory (SYS.DR)

You can create many directories within your DOS
system, and create files in each directory. Each disk
or diskette has a system file directory, SYS.DR, which
maintains information on these directories and files.
Each directory also has a SYS.DR, to keep track of the
files within it. Each SYS.DR is a random file.

The system directory employs a hashing algorithm to
speed up access of directory entries. An initial

system directory area is allocated at the time the

system is fully initialized. This area (called a frame) is a
contiguous set of disk blocks; the set is contiguous to
minimize head travel time.

The first word in each block of SYS.DR is the number

of files listed in the block. Following this word is a
series of 22g -word entries, called user file descriptions
or UFDs, which describe each file. Each block in
SYS.DR looks like this:

Word Contents
0 Number of UFDs in this block of the
directory (168 maximum)
1
. User file description (UFD)
22
23
. User file description (UFD)
4

The UFD describes the file's name, its two-character
name extension, its size, its attributes and characteristics,
the address of the first block, other qualities, and a

logical device code describing the device associated with
this file. A UFD template appears next.

093-000201-02
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Word (octal) Contents

0-4 Filename

5 Extension

6 Attributes and characteristics

7 Link access attributes

10 Block count -1

11 Byte count in last block

12 First address (i.e., logical address
of first block in the file.)

13 Year and day last accessed

14 Year and day created or most
recently modified

15 Hour and minute created or
most recently modified

16 UFD variable info

17 UFD variable info

20 Use count

21 Device code (DCT link)

The link access attribute in word 7 permits or restricts
links to the file. See Link Entries, below.

A nonzero file use count indicates that one or more users
have opened the file. If the system fails when a file is
open, its count will often be wrong; you must clear it to
zero (via the CLI command CLEAR) before you can
rename or delete the file.

User Directories

You can create a user directory with the CLI command
CDIR, or the system command .CDIR. Each directory
name on diskette must be unique, as must each file
name within a directory. DOS will return an error
message if you attempt to create a directory that
already exists, or create a file that already exists in

a given directory.

User directories are mutually exclusive subsets of the
SYS.DR file space. A directory has no defined amount
of file space; it takes file space from the diskette as
required and releases the space when it is no longer
needed.

A newly-created directory consists of three blocks:
SYS.DR's initial index block and data blocks for the
SYS.DR and MAP.DR entries. The map directory
entry in each subdirectory's SYS.DR points to the
parent's MAP,DR.

093-000201-02
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Accessing Directories

You must initialize a directory before you can access its
files. Initialization opens a directory, introduces it to
the system, and prepares it for use.

You can use either of two commands to partially
initialize a directory. These are the CLI commands
INIT or DIR (or systems commands . INIT or . DIR).
Use the first command to initialize any directory:

INIT directory)

While many directories can be initialized at any
moment, you can have only one current default
directory. The DIR command changes the current
default directory and initializes it at the same time.
(As mentioned earlier, the default directory is the
one to which all file references without directory
specifiers are directed.) For example:

DIR directory)

During system generation, you specify the maximum
number of directories which can be initialized at any
moment. The current maximum is 32.

To release a directory, issue the CLI command:
RELEASE directory)

When you release a directory, you remove its
initialization and close all its files. If you release

the current default directory, the master directory
becomes the current default directory until you specify
another current directory. The master directory
holds the operating system and the system will shut
down if you release it.

At shutdown, of course, you release the master

diskette (and with it the master directory). You must
release each diskette before physically removing it
from its device. For example:

RELEASE DPO )

Releasing the master directory releases all active
directories and initialized devices in the system.

See Learning to Use Your RDOS/DOS System or the CLI
manual for more on directory access. :

DISK DIRECTORIES
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Master Disk

The master disk is the one which contains the current
system. If you bootstrap another disk, it becomes the
master. The master disk has the following uses:

le It becomes the current directory after the

release of a current default directory.
2. It contains the system save and overlay files.

It contains push space for program swaps.
Thus if a user program swaps (Chapter 4),
DOS writes its current core image to the
master directory. This temporarily requires
extra space in the master directory.

Bootstrap Disk

A bootstrap disk can start up a DOS system. Such a
disk must have both the bootstrap root (on blocks 0 and
1),. and a copy of the bootstrap program, BOOT.SV. You
can copy BOOT. SV to any diskette with the CLI MOVE
command; and you can use BOOT. SV to install the root.

A bootstrap disk can start up a DOS system that exists
on any disk in the system; it need not contain a DOS
system itself.

Link Entries

The link entry permits DOS users to access any disk file or
magnetic tape file, by its name or by many different

names (called aliases). Moreover, users can access files
outside their own directories, and on other diskettes,

with link entries.
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Link entries save disk file space by allowing users in
different directories to access a single copy of a commonly-
used disk file; this is their most popular application.

Link entries may point to other link entries, with a

depth of resolution of up to 10. The entry which is finally
linked to is called the resolution entry. You can create a
link entry with the CLI LINK command or the system
command . LINK.

Creating a link entry is easy - the resolution entry need
not even exist when you do it. Your only requirement
is that the link entry name be unique within its directory.

To use a link, you must initialize the diskette and
directory containing the resolution entry and all inter-
vening directories. (You do this with the call .INIT
(Chapter 3), or the CLI command INIT.) The
attributes of the resolution entry must allow linking.

The section "Managing Diskette Space", in Chapters 7
and 8, shows some practical uses of the CLI LINK
command. For other examples, see Leaming to Use
Your RDOS/DOS System or the CLI manual.

Directory Command Summary

Following is a list of CLI and .SYSTM commands
used to manage disk file directories; see Chapter 3
and the CLI manual for more information about these
commands.

093-000201-02
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CLI Command

System Command

Meaning

CCONT

CDIR

CHATR

CHLAT

CLEAR

CCONT

CRAND

CREATE

DELETE

DIR

INIT

LINK

RELEASE

RENAME

UNLINK

.CCONT

.CDIR

.CHATR

.CHLAT

not available

.CONN

.CRAND

.CREA

.DELE

.DIR

.INIT

. LINK

«.RLSE

.RENAM

. ULNK

Create a contiguously organized file with
all data words zeroed.

Create a directory.

Change file attributes.

Change a file's link access entry attributes.
Set a file's use count to zero.

Create a contiguously organized file with
no zeroing of data words.

Create a random file.
Create a random file.
Delete a file.

Specify a default directory, initializing
it if necessary.

Initialize a directory or device.

Create link entry to a file in any directory.
Release a directory from the system, and
make the default or master directory the
current directory; or release a diskette unit
from the system.

Rename a file.

Delete a link entry.

093-000201-02
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MAGNETIC TAPE FILES
(NOVA SYSTEMS ONLY)

You can access data on magnetic tape by both tape file
1/0 and direct 1/O. DOS permits file access on 9-
track magnetic tape, and supports up to 8 magnetic

tape drives. For direct block I/0, the tape controller
supports reading and writing at any density; other forms
of 1/0 require high density if on a dual-density drive.

The following are the I/O modes generated by the
operating system:
Tape File 1/0: 9-track NRZI800BPI, ODD Parity
9-track PE 1600BPI, ODD Parity
Free Form 1/0: Parity in any hardware combin-
ation except WRITE EOF ODD
for 9-track.

If a controller detects a parity error during reading,
the system will attempt to reread the data 10 times
before issuing error code ERFIL, "file data error."
If a file data error is detected and returned to the CLI,
the message will be output: PARITY ERROR: FILE
MTB:d_d, where n is the unit number and E represents
the file number.

If an error is detected after writing, the system will
attempt, up to 10 times, to backspace, erase, and
rewrite. If the rewrite fails the tenth time, then an
error will be signaled.

If an error is received from a magnetic tape unit
which does not conform to any predefined system error
conditions, the tape status word will be returned as
the error code. If this code is returned to the CLI, it
will be reported as an unknown error code: UNKNOWN
ERROR CODE n. (n is the tape status word.)

Nine Track Data Words

Each data word output to 9-track units, under both
file 1/0 and free format I/0, is written as two
successive eight-bit bytes. Data is encoded as in
Figure 2-1.

Each tape has a physical end-of-tape (EOT) marker.
Whenever access is made beyond this marker, error

ERSPC will be returned after the operation is completed.

A new file cannot be started beyond the physical end of
tape marker.

Upon reaching the physical EOT while writing, you
should terminate the tape file to avoid running the
tape from its reel.
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original data word
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Figure 2-1. Data Encoding (9-track tapes)

Magnetic Tape File Organization

In magnetic tape file format, data is written and read

in fixed-length blocks of 257 16 bit words. Data files
are variable in length, each one containing as many
fixed-length blocks as is required. The first 255 words
of each block are user data, and the last two words

each contain the file number. The following illustration
shows the structure of a data block:

Data words 255 words
File number 1 word
File number 1 word

After the first file, a double end-of-file (EOF) mark
is written. The system begins writing at the first
double EOF it finds, overwrites the second EOF in
the pair, writes the file, and signifies the end by
writing another double EOF. Files are written in
consecutive order, starting with file number 0 and
extending through file number 99.
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Initializing and Releasing a Tape Drive

To initialize a tape drive, use the CLI INIT command;

e.g., INIT MTO). INIT automatically rewinds the tape
on that drive to BOT. Full initialization (INIT/F) writes

two EOFs, the logical end-of-tape indication, on the
beginning of the tape, and rewinds the tape.
always perform an INIT /F on all new mag tapes before
using them, Note that INIT /F effectively erases the
tape by permitting DOS to overwrite all files on it.

The CLI RELEASE command rewinds a tape to BOT:
and releases its drive from the system.

Referencing Files on Magnetic Tapes

Files are placed on tape in numeric order, beginning
with file number 0. Up to 100 files may be placed on
any given tape, with the last file having number 99.

To access a tape file in a command line, enter the
command and the tape specifier, followed by a colon
and a file number. For example:

PRINT MTO0:6 )

MT is the specifier for magnetic tape, 0 is the drive
unit number, and 6 is the file number. The format and
definitions of all magnetic tape specifiers are:

MTn:m

Magnetic tape unit n, where n is
from 0-7 and has no leading zero,
with file number m from 0-99.

Either a one-digit or a two-digit number may be used
to reference the first ten file numbers. Thus to
reference file number 8 on magnetic tape unit 2,

you would use the following global specifiers:

MT2:08 or MT2:8

Both the tape global specifier and the file number
must be given. Violation of this rule will cause the
system to respond: ILLEGAL FILE NAME,

Some examples of references to files on tape and
disk are:
DUMP MTO0:0) Dump all nonpermanent files
onto tape from disk (this
provides a magnetic tape
backup). The files become
file number O of the tape
mounted on unit O.
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LOAD MTO0:0 ) Reload the files onto disk

from tape.

ASM MYFILE MTO0:4/L) Assemble MYFILE, and send
assembly listing to tape
file 4 of tape on MTO.

You must write a file on magnetic tape in numeric
order. For example, assume that you transfer a
disk file to tape unit 0. Tape unit 0 contains a new
tape, which has just been fully initialized.

XFER SOURCEFILE MT0:0)

SOURCEFILE becomes the first file on the new tape,
which contains the following:

First file (0) con-
taining the con-
tents of SOURCE-
FILE.

eof
eof

Once a file is
written, the num-
ber of the next
file is assigned.
File 1 is a null
(unwritten) file,

The system recognizes only files number 0 and 1 on
the tape; because numbers are assigned incrementally,
only these numbers exist.

If you try to reference any other file on the tape:

XFER MYFILE MTO0:2)

The system will be unable to find file 2, because file 1
is the last file, An error message will result:

FILE DOES NOT EXIST, FILE: MT0:2

MAGNETIC TAPE FILES
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