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DNOS Software Mahuals Summary

Concepts and Facilities
Presents an overview of DNOS with topics grouped by operating system functions. All new users (or
evaluators) of _DNOS should read this manual.

DNOS Operations Guide
Explains fundamental operations for a DNOS system. Includes detailed instructions on how to use each
device supported by DNOS.

System Command Interpreter (SCI) Reference Manual
Describes how to use SCI in both interactive and batch jobs. Describes command procedures and gives
adetailed presentation of all SCl commands in alphabetical order for easy reference.

Text Editor Reference Manual
Explains how to use the Text Editor on DNOS and describes each of the editing commands.

Messages and Codes Reference Manual
Lists the error messages, informative messages. and error codes reported by DNOS.

DNOS Reference Handbook
Provides a summary of commonly used information for quick reference.

Master Index to Operating System Manuals
Contains a composite index to topics in the DNOS operating system manuals.

Programmer’s Guides and Reference Manuals for Languages
Contain information about the languages supported by DNOS. Each programmer’s guide covers oper-
ating system information relevant to the use of that language on DNOS. Each reference manual covers
details of the language itself, including language syntax and programming considerations.

Performance Package Documentation
Describes the enhanced capabilities that the DNOS Performance Package provides on the Model 990/12
Computer and Business System 800.

Link Editor Reference Manual
Describes how to use the Link Editor on DNOS to combine separately generated object modules to
form a single linked output.

1

Supervisor Call (SVC) Reference Manual
Presents detailed information about each DNOS supervisor call and DNOS services.

DNOS System Generation Reference Manual
Explains how to generate a DNOS system for your particular configuration and environment.

User’s Guides for Productivity Tools
Describe the features, functions, and use of each productivity tool supported by DNOS.

User’s Guides for Communications Software
Describe the features, functions, and use of the communications software available for execution
under DNOS.

Systems Programmer’s Guide
Discusses the DNOS subsystems and how to.modify the system for specific application environments.

Online Diagnostics and System Log Analysis Tasks User’s Guide
Explains how to execute the online diagnostic tasks and the system log analysis task and how to inter-
pret the results.

ROM Loader User’s Guide
Explains how to load the operating system using the ROM loader and describes the error conditions.

DNOS Design Documents '
Contain design information about the DNOS system SCI, and the utilities.

DNOS Security Manager’s Guide
Describes the file access security features available with DNOS.
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Preface

This manual provides the information necessary to perform daily tasks at a Texas Instruments
Computer installation that is using the Distributed Network Operating System (DNOS). The
manual assumes that the system has been properly installed, configured, and generated. The
functional operations are described in a step-by-step, how-to manner. These operations include
handling peripherals, performing an initial program load, handling crashes, performing system
backup, and manipulating disk files. '

Each section in this manual discusses System Command Interpreter (SCl) commands that
perform a particular function. Concepts central to the command are discussed, including
information on how to use the commands in daily operations. Some commands are discussed in
more than one section. The DNOS System Command Interpreter (SCI) Reference Manual presents
a complete description of all commands discussed in this manual.

This manual is divided into 16 sections and 22 appendixes. Each section describes a major DNOS
operation. Each appendix covers the operation of a device on a DNOS system.

Section

1 Introduction — Contains an overview of DNOS. The discussion includes basic concepts
such as jobs, job priorities, background and foreground tasks, files, directories, and
pathnames.

2 Powering Up and Powering Down — Describes how to power up and power down the
system, and includes using the front panel controls and indicators, performing an initial
program load, initializing the system, and recognizing system activity from the front
panel lights. ' :

3 Beginning and Ending a Session at a Terminal — Describes how to activate the System
Command Interpreter (SC), as well as how to log on and log off the system. This section
also discusses the DNOS command families (the command groups listed in the DNOS
SCI Main Menu).

4 Using Files and Directories — Describes file security and how to use the SCl commands
that operate on files and directories.

5 Using Disk Volumes — Describes how to use disk volumes, including initializing,
installing, and unloading disk volumes, showing volume status, and handling problems.

6 Backing Up Files, Directories, and Disks — Describes how to back up files and
directories,and how to back up the system and data disks.

7 Using Logical Names, Synonyms, and LUNOs — Discusses the differences between
logical names, synonyms, and Logical Unit Numbers (LUNOs), and the use of each.

2270502-9701 ’ v
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Appendix

vi

10

11

12

13

14

15

16

A

Using the Output Spooler — Describes how to assign devices to the spooler, use the
spooler to print files, and control output using the spooler.

Using the Operator Interface — Describes how to enable the operator interface for
single-operator and multiple-operator systems and how to send and receive operator
messages.

Executing and Controlling Jobs and Programs — Describes how to execute jobs and
programs, including killing, halting, and resuming job and program execution, how to
change job priorities, and how to show job and program status.

Handling a System Crash — Describes how to recognize a system crash, dump the
contents of the crash file, perform an initial program load, and force a system crash.

Recovering from Power Failure — Describes how to recover from power failure.

Using the System Log — Describes how to enable the log device and dump the system
log files.

Interpreting Error Messages — Describes how to interpret error messages, including
the format of messages and some example messages.

Running Online Diagnostics — Contains general information about online diagnostics,
including when online diagnostics should be run.

Status Commands — Discusses the status commands and their uses.

Keycap Cross-Reference — Gives the generic key names in a chart that relates the
generic name to the key on a specific terminal.

733 ASR/KSR Terminal — Describes how to operate the 733 ASR/KSR Terminal,
including using the terminal controls and indicators, loading paper, and using
cassettes.

743 KSR Data Terminal — Describes how to operate the 743 Data Terminal, including
using the controls and indicators, cleaning the printhead, and loading paper.

820 KSR Data Terminal — Describes how to operate the 820 KSR Data Terminal,
including using the controls and indicators, loading paper, installing ribbons, and
powering the terminal up and down.

840 RO Terminal — Describes how to use the 840 Receive Only printer, including using
the controls and indicators and programming the printer to match system needs.

911 Video Display Terminal — Describes how to use the 911 Video Display Terminal.
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G 931 Video Display Terminal — Describes how to use the 931 Video Display Terminal,
including various key groups and status messages.

H 940 Video Display Terminal — Describes how to use the 940 Video Display Terminal
operating under DNOS.

| CD1400/32 and CD1400/96 Disk Drives — Describes how to operate the CD1400 Disk
System, including using the controls and indicators, powering up and down, fault
operation, and cartridge handling, installation, and replacement.

J DS10 Disk Drive — Describes how to use the DS10 Disk Drive and disk packs, including
information on controls and indicators, and procedures for installing and unloading
disk volumes.

K DS50, DS80, DS200 and DS300 Disk Drives — Deééribes how to use the DS50, DS80,
DS200, and DS300 disk drives and disk packs, including information on controls and
indicators and procedures for using, handling, and storing disk packs.

L  FD1000 Flexible Diskette Drive — Describes how to operate the FD1000 diskette drive,
including using the controls and indicators, loading and removing diskettes, formatting
diskettes, and handling diskettes.

M WD500 Disk Unit — Describes how to use the WD500 Disk Unit, including initializing
and installing diskettes, controls and indicators.

N  WDB800 Disk System — Describes how to use the WD800 Disk System, including using
the controls and indicators, powering up and down, and using the backup cartridge tape
system.

O MT979A Magnetic Tape Drive — Describes how to operate the 979A>Magnetic Tape
Drive, including using the controls and indicators, loading a tape, reloading during a
mid-reel operation, and rewinding and unloading.

P MT1600 Magnetic Tape System — Describes how to operate the MT1600, including
using the controls, powering up, and powering down.

Q LP300 and LP600 Printers — Describes how to operate the LP300 and LP600 Printers,
including using the controls and indicators, loading paper, changing ribbons, and
powering on and off.

R  LQ45 Printer — Describes how to operate the LQ45 Printer, including using the controls
and indicators, loading paper, changing ribbons, and powering on and off.

S 810 Printer — Describes how to use the 810 Printer, including controls and indicators,

loading paper, changing ribbons, setting top-of-form, setting switches, and powering
the printer up and down.

2270502-9701 vii
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\

804 Card Reader — Describes how to operate the 804 Card Reader.

850 Printer — Describes the 850 printer, including controls and indicators, loading
paper, and operator adjustments.

855 Printer — Describes the 855 printer, including controls and indicators, loading
paper, and operator adjustments.

In addition to the DNOS family of manuals shown on the frontispiece, this manual refers to the
following documents:

viii

Title

Model 733 ASR/KSR Data
Terminal Installation and Operation

Model 820 KSR Data
Terminal Installation and Operation

Model DS10 Cartridge
Disk Systems Installation and Operation

Model DS25/DS50 Disk
System Installation and Operation

Model DS200 Disk System Installation and
Operation

Model 810 Printer Installation and Operation
Model 990/12 Computer Hardware User’s Manual

Model FD1000 Flexible Disk System
Installation and Operation

Model 743 KSR Data Terminal
Installation and Operation

Model 804 Card Reader Installation and Operation

OMNI 800 Electronic Data Terminals
Maintenance Manual for Model 810 Printer

Model 979A Magnetic Tape System
Installation and Operation

Model 979A Tape Transport Installation
and Operation

Part Number

945259-9701

2250454-9701

946261-9701

946231-9701

949615-9701
939460-9701

2264446-9701

2261886-9701

943462-9701

945262-9701

994386-9701

946229-9701

949612-9701

2270502-9701
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Title

Model LP300 and LP600 Line Printers
Installation and Operation Manual

Model CD1400 Disk System Installation
and Operation Manual

Model LQ45 Letter Quality Printer System
Installation and Operation Manual

DNOS Online Diagnostics
and System Log Analysis Task User’s Guide

Model LQ45 Letter Quality Printer Field
Maintenance Manual

Model 911 Video Display Terminal Installation
and Operation

Model 940 Electronic Video Terminal (EVT)
Installation and Operation Manual

Model 840 RO Printer Installation and
Operation Manual

Model DS80 Disk System Installation and
Operation Manual

Model DS300 Disk System Installation and
Operation Manual

WDB800 Mass Storage Subsystem Installation and
Operation Manual

Model 931 Video Display Terminal General
Description

Model MT1600 Magnetic Tape System Installation
and Operation

WD500 Mass Storage System
Model 990A 13 Chassis

Business Systems 600/800 Product Instruction
Manual

Model 850 Printer User’s Manual

Part Number

2250364-9701

2272081-9701

2268695-9701

2270532-9701
945419-9705
945423-9701

2250368-9701

2302695-9701

2302629-9701

2302631-9701

2306140-9701

2229228-0001

2302642-9701
2302688-9701

2308774-9701

2311343-9701

2219890-0001
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Title
Model 855 Printer User’s Manual
Model 850/851 Printer Maintenance Manual

Model 855/856 Printer Maintenance Manual

‘"Model 855/856 Printer Technical Reference Manual

Part Number
2225911-0001
2219896-9701
2225914-0001

2225914-0001
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Introduction

1.1 GENERAL INFORMATION

This section gives a brief introduction to the Distributed Network Operating System (DNOS). The
subjects discussed in this section are an overview of DNOS, the difference between a user and a
system operator, jobs and execution priorities, interacting with the operating system, disk volume
attributes and contents, and DNOS-supported devices.

All sections in this manual that reference a terminal use generic key nhames. To determine the
generic key name for a key on your terminal, see the table in the Keycap Cross-Reference
appendix to this manual. The appendixes on specific terminals do not use generic key names.

1.2 DNOS OVERVIEW

An operating system is software that manages tasks (programs), data, and resources for a com-
puter. DNOS is a general-purpose operating system for the Texas Instruments Business Systems
and Model 990 Computers developed to meet a wide variety of needs in the computing community.
DNOS is a configurable operating system that allows users to generate small systems with mini-
mal software development capability, medium range systems with a small variety of options, and
large systems with a wide variety of options.

The system supports a wide range of user environments. DNOS can support as few as one or two
terminals, thus allowing the user to perform tasks efficiently and yet inexpensively. Larger config-
urations with a wide variety of peripherals are also supported. The maximum configuration size
varies with the user’s environment.

1.3 TYPES OF OPERATORS

Two types of operators use DNOS through terminais, the user and the system operator. A user is
anyone who makes use of a DNOS-based system. A system operator is someone who controls
system start and restart functions, places information media into the input devices, removes the
output, and performs other related functions. The terminal used by the system operator is called
the system console.

2270502-9701 11
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The system operator can perform functions not available to the user, including the following:
. Terminating the execution of any job running on the system.
. Suspending any job currently executing on the system.
. Resuming the execution of any job that has been previously halted.
o Viewing the status of all jobs currently executing on the system.
o Modifying the priority of a job while it is executing.

Each DNOS-based system has only one system console receiving messages (one system opera-
tor) at any given time. The section on using the operator interface describes the procedure for
identifying the system operator and console.

1.4 JOBS AND EXECUTION PRIORITIES

A job consists of tasks, which are programs running under the control of the operating system.
Each job has one or more tasks running in an environment with a set of resources, such as files
and devices.

Jobs can be interactive or batch. A terminal session is an interactive job. A job that runs indepen-
dently of a terminal is a batch job. The user creates a batch job during a terminal session. This
batch job can have job characteristics that are different from those assigned to the interactive
session that created it. During a terminal session, the user can also create an interactive job for
another terminal.

Task execution priority determines the order in which tasks are granted use of the central process-
ing unit (CPU). The task starts with an initial priority based on how it was installed in a program
file. While executing, it has a run-time priority to schedule its use of the CPU, determined by the
initial priority and the job priority. Other factors, such as whether the task is real-time or time-
sharing, and whether the installed priority is static or dynamic, determine how much the run-time
priority can vary from the initial priority.

1.5 INTERACTING WITH THE OPERATING SYSTEM

The DNOS System Command Interpreter (SCI) provides a conversational interface between the
user and the operating system. SCI commands issued in batch and interactive modes allow the
user to control DNOS.

1.5.1 Interactive Operation

SCl is supported on DNOS interactive devices, including hard-copy terminals and video display
terminals (VDTs). When using a hard-copy terminal, SCI prompts for information one line at a time.
At a VDT, it presents prompts on the screen in menu form with the cursor positioned in the first
position of the first user-response field. Command menus provide the names of the commands in
logical groupings. For example, all device commands are listed in one menu.
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When operating the system interactively, one foreground and one background program may be
active concurrently at each terminal. Foreground programs interact with the user via the terminal.
Background programs never interact directly with the user at the terminal, so that the foreground
can stay available for use.

The following example shows how the user at a VDT enters an SCl command, in this case the List
Terminal Status (LTS) command. SCI displays [ ] to tell the user to enter a command and the user
responds with LTS. .

1 LTS
Then SCl displays the LTS menu, as follows:

LIST TERMINAL STATUS
TERMINAL NAME:
OUTPUT ACCESS NAME:

The user responds STO01 (station one) to the TERMINAL NAME prompt and accepts the default
value (user’s terminal) for OUTPUT ACCESS NAME, as follows:

LIST TERMINAL STATUS :
TERMINAL NAME: STO1
OUTPUT ACCESS NAME:

Once SCI has all the information it needs, it calls on DNOS to execute the command. DNOS
checks the status of STO1 and replies as follows:

TERMINAL USER ID LOGON REQ'D MODE DEFAULT
STO01 USERO1 Y voT vbT
11:07:58 FRIDAY, MAR 27, 1981.

After reading the display, the user presses the Command key to ask SCI to perform another com-
mand. ‘

1.5.2 Batch Operation

SCI also runs in the background, doing batch processing. During batch operations, SCI com-
mands can access files and devices controlied by DNOS, but not users’ terminals. The user sub-
mits a task for batch processing in an interactive job with the Execute Batch (XB) command and
checks its status with the Show Background Status (SBS) command. When the task finishes, SCI
informs the user by displaying a message on the originating terminal between commands. As an
alternative, the user can issue the WAIT command to have interactive execution pause until the
batch processing finishes.

For batch operations the user prepares a batch stream, a sequence of commands, complete with
prompts and responses. The DNOS System Command Interpreter (SCI) Reference Manual
describes the format of batch stream commands.

A batch stream can also run in a separate job, independent of the interactive job. The Execute

Batch Job (XBJ) command submits the batch stream. SCI passes it to DNOS to run as a separate
job.
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1.6 DISK VOLUME CONTENT AND ATTRIBUTES

DNOS uses disk volumes for system functions and user data. The disk drive known as the system
disk is used to load the operating system; the system disk contains both system files and space
for user files. DNOS also uses the system disk when it performs internal, disk-based functions.
DNOS keeps pointers to all subdirectories on a disk volume in a directory named VCATALOG.
Other than tracks 0 and 1, the area on a disk volume is allocated dynamically.

DNOS requires certain files on the system disk to support internal, disk-based functions. System
files follow a strict naming convention to minimize conflict with user-assigned file names. When
the system is delivered, all system file names begin with S$. User files can be data files or directo-
ries using names that are meaningful to the user. The Files and Directories section in this manual
discusses creating and using files.

1.7 DNOS-SUPPORTED DEVICES

DNOS operates with the Business System and Model 990 minicomputers that offer a memory
mapping feature. These systems have memory addressing capacities of up to two million bytes.
DNOS requires a minimum hardware configuration that includes:

. The Business System or Model 990 minicomputer with the mapping option and a mini-
mum random access memory of 256K (K equals 1024 8-bit bytes)

o A video display terminal
. A system disk drive and disk with a minimum size of approximately five megabytes
e Adisk backup — either magnetic tape or a second disk drive

Appendixes to this manual discuss the operation of DNOS-supported devices. DNOS supports
these peripheral devices:

¢  Models DS10 and DS50/DS200 Disk Drives

e  Models DS80 and DS300 Disk Drives

o Model CD1400 Disk Drive

. Model FD1000 Flexible Diskette Drive

] Model WD800 and WD800A Winchester Disk Storage System
] Model WD500 Winchester Disk Storage System

] Model 911 Video Display Terminal

U Model 931 Video Display Terminal

o Model 940 Electronic Video Terminal
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Model 733 ASR/KSR Hard Copy Data Terminals
Silent 700 family of portable KSR data terminals
Model 820 KSR Data Terminal

Model 840 RO Data Terminal

Models 810 and 2230/2260 Printers

Model 979A and MT1600 Magnetic Tape Drive
Model 804 Card Reader

LQ45 Letter Quality Printer

Model LP300 and LP600 Printers

Model 850 and 855 Printers

Introduction

Before reading the rest of the manual, determine what hardware you are using. The rest of the
manual discusses operational concepts. To understand this, you must know how to use disk
drives, terminals, printers and tape drives. Find out exactly what hardware you have, then study

the appropriate appendixes to learn how to operate that hardware.

2270502-9701
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Powering Up and Powering Down

2.1 GENERAL INFORMATION

This section tells how to power up and power down a computer running DNOS. It explains the con-
trols and indicators on the programmer panels of the Model 990 and Business Systems Comput-
ers. Next, it provides instructions for starting the computer and loading DNOS from a variety of
media. The section concludes with instructions for powering down the system.

The operator may need to take the following steps to maintain operation of DNOS:
1. Reinitialize the system date and time.
2. Save the system log files.

3. Reinitialize the system log.

2.2 FRONT PANEL CONTROLS AND INDICATORS

The Model 990 and Business Systems minicomputers have different front panels. The following
paragraphs discuss the controls and indicators on the front panels of these computers.

2.2.1 Model 990 Computers

The programmer (front) panels shown in Figure 2-1 and Figure 2-2 enable the user to load software
initially and to load and examine memory locations and internal registers. The programmer panel
consists of an array of controls and lamps used to enter and display information and status condi-
tions in the CPU.

2.2.1.1 POWER IIndicator. The POWER indicator lights when AC power is supplied.

2.2.1.2 FAULT Indicator. The FAULT indicator lights when a diagnostic test fails, a system
crash occurs, or a loader crash occurs.

2.2.1.3 IDLE Indicator. The IDLE indicator lights when the 990 carries out an IDLE instruction
and execution is suspended.
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Figure 2-1. Models 990/10 and 990/12 Computer Programmer Panel
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2.2.1.4 RUN Indicator. The RUN indicator lights during CPU activity. It goes off while the pro-
cessor executes the programmer panel software.

2.2.1.5 Key-Switch. Turning the key-switch fully counterclockwise turns off ac power to the
990. Turning the switch to the center position connects the ac power, but leaves the programmer
panel locked out. Turning it fully clockwise connects the ac power and unlocks the programmer
panel.

2.21.6 HALT/SIE Switch. Pressing the Halt/Single Instruction Execution (HALT/SIE) switch
halts the processor. Each subsequent time it is pressed, a single instruction is executed and the
program counter is incremented.

2.2.1.7 RUN Switch. Pressing the RUN switch changes the processor state from single instruc-
tion mode to the normal run state.

2.2.1.8 RESET Switch. When the RESET switch is pressed, the processor issues a reset signal
to all of the I/O devices in the system.

2.2.1.9 LOAD Switch. The LOAD switch causes the processor to execute a bootstrap loader
program.

2.2.1.10 WP DISPLAY Switch. When the Workspace Pointer Display (WP DISPLAY) switch is
pressed, the current value of the workspace pointer is displayed by the data lights.

2.2.1.11 PC DISPLAY Switch. When the Program Counter Display (PC DISPLAY) switch is
pressed, the current value indicated by the program counter is displayed by the data lights.

2.2.1.12 ST DISPLAY Switch. When the Status Register Display (ST DISPLAY) switch is
pressed, the current value indicated by the status register is displayed by the data lights.

2.2.1.13 MA DISPLAY Switch. A memory address is always maintained in a register called the
memory address register. Pressing the Memory Address Display (MA DISPLAY) switch displays
the current address on the data lights of the programmer panel.

2.2.1.14 WP ENTER Switch. Pressing the Workspace Pointer Enter (WP ENTER) switch loads
the current value indicated by the data lights into register 13 of the programmer panel workspace.
Then pressing the RUN or HALT/SIE switch places the altered values into the workspace registers.

2.21.15 PC ENTER Switch. Pressing the Program Counter Enter (PC ENTER) switch loads the
current value indicated by the data lights into register 14 of the programmer panel workspace.
Then pressing the RUN or HALT/SIE switch places the altered values into the workspace registers.

2.21.16 ST ENTER Switch. Pressing the Status Register Enter (ST ENTER) switch loads the
current value indicated by the data lights into register 15 of the programmer panel workspace.
Then pressing the RUN or HALT/SIE switch places the altered values into the workspace registers.

22117 MA ENTER Switch. Pressing the Memory Address Enter (MA ENTER) switch loads the
address indicated by the data lights into the memory address register.

2270502-9701 2-3



Powering Up and Powering Down

2.2.1.18 MDD DISPLAY Switch. Pressing the Memory Data Display (MDD) switch displays the
data at the currently maintained memory address on the programmer panel.

2.2.1.19 MAI Switch. Pressing the Memory Address Increment (MAI) switch causes the memory
address registers to be stepped incrementally.

2.2.1.20 MDE Switch. Pressing the Memory Data Entry (MDE) switch enters the data displayed
on the programmer panel into the current memory address.

2.2.1.21 CLR Switch. The Clear(CLR) switch turns off all of the data lights.

2.2.2 Business Systems Computers

Figure 2-2 shows the front panel of the Business Systems computer. The user can load the oper-

ating system and force system crashes from this panel. The following paragraphs discuss the
switches and indicators found on the front panel.

2.2.21 1-8-2 Control. This switch, hidden by the upper trim panel during normal operation, is
the local-secure-remote control. It also controls the numeric display on the front panel.

In the local (1) position, controls and indicators on the front panel are enabled. If a remote panel is
connected, the remote panel displays operate but the controls do not.

In the secure (S) position, the computer is secure from any operator control. The displays continue
to operate.

In the remote (2) position, all front panel controis and indicators are inoperative. If a remote panel
is connected at the test connector, the remote panel is active.

2.2.2.2 Numeric Display. This is a four-digit hexadecimal display; the numbers displayed are
determined by the central processing unit and the software being executed. The display is on
unless the panel is in the remote (2) position.

2.2.2.3 POWER Indicator. Thes is a green light emitting diode (LED) that lights when operating
powerison.

2.2.2.4 RUN Indicator. This is a green LED that lights when the central processor is executing
instructions.

2.2.2.5 IDLEIndicator. Thisis agreen LED that lights each time the central processor executes
an idile instruction. The IDLE indicator may stay on, flicker, or appear to remain on; this depends
on the activity in progress.

2.2.2.6 FAULT Indicator. This is a red LED that indicates a failure. Diagnostic self-tests buiit
into the central processor turn the FAULT indicator on when they start and off when they success-
fully complete. It is normal for the FAULT indicator to remain on for a few seconds as part of the
load operation. If the FAULT indicator remains on for more than a few seconds, a failure has
occurred.
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Figure 2-2. Business Systems Front Panel
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2.2.2.7 HALT Control. Pushing the HALT control stops the operation of the processor at the
next instruction and enables the RUN, LOAD, and ALT LOAD controls. The computer program
counter (PC) is displayed while the computer is halted.

Pressing HALT repeatedly steps the computer through its instructions, one instruction each time
HALT is pressed.

NOTE

Although pressing the HALT control steps the computer through its
instructions one at a time, pressing the HALT control 11 consecu-
tive times forces a system crash.

If the system has already crashed, pressing the HALT control, then
pressing the RUN control copies the system memory into a special
crash file, S$CRASH. See the section Handling a System Crash.

2.2.2.8 RUN Control. Pressing RUN starts the computer operating at normal speed. Pressing
the HALT and RUN controls ih combination can be used to force a system crash or recover from a
system crash — see the previous note.

2.2.2.9 LOAD Control. Pressing LOAD after HALT clears hardware errors, resets the TILINE?*,
and starts the normal system software load sequence from the designated system disk.

2.2.2.10 ALT LOAD Control. Pressing ALT LOAD after HALT performs the same operations as
pressing LOAD after HALT except that the system software is not loaded from the designated sys-
tem disk. ALT LOAD loads the system software from a TILINE tape or disk that is not designated
as the system disk.

The following paragraphs discuss loading DNOS from both the system disk and devices that are
not designated as the system disk.
2.3 STARTING AND LOADING THE COMPUTER

The following paragraphs discuss starting and loading Model 990 and Business Systems
computers.

2.3.1 Model 990 Computers

DNOS is loaded into computer memory by a loader program. The procedure for starting the com-
puter and loading DNOS depends on the medium of the loader program.

The following paragraphs describe procedures for loading DNOS from various disks. All switches

mentioned in the procedures are switches on the programmer panel of the Model 990 Computer
shown in Figure 2-2.

* TILINE is a trademark of Texas Instruments Incorporated.
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In multiple-disk DNOS systems, the system disk is normally used for loading and executing the
loader program from Read Only Memory (ROM). This is drive unit 0 at TILINE address > F800. Alter-
natively, the user can have the loader program in ROM load DNOS from some other disk unit. The
following directions give the steps needed to load and execute the loader program from ROM in
order to load DNOS from the system disk drive.

2.3.1.1

Loading DNOS from the System Disk. To load DNOS from the system disk drive unit 0,

_Ioad and execute the disk bootstrap loader program as follows:

1.

Place the disk cartridge containing the DNOS operating system in the system disk drive
unit 0 and ready the unit for operation with the write-protect feature disabled.

Press the HALT/SIE switch.

Press the LOAD switch. This executes the bootstrap loader. DNOS is loaded into mem-
ory and the FAULT light goes on for about seven seconds as initialization takes place
and online disks are automatically instalied, then a number of system structures are
created.

The system displays a banner line at each terminal.

Now the System Command Interpreter (SCI) can be activated. The Beginning and Ending
a Session at a DNOS Terminal section discusses how to activate SCI.

2.3.1.2 Loading DNOS from a Disk Other than the System Disk. To load DNOS from a disk unit
other than the system disk unit, load and execute the disk bootstrap/loader program as follows:

1.

Place the disk cartridge containing DNOS in the desired disk drive unit and ready the
unit for operation with the write-protect feature disabled. The address and interrupt
level of the unit must be included on the system generation for the DNOS system being
loaded.

Press the HALT/SIE switch.

Press the CLR switch.

Set the data switches to hexadecimal value > 0082.

Press the MA switch under ENTER.

Press the CLR switch.

On the data switches, enter the TILINE address of the controller of the disk unit from
which DNOS is being loaded. (The TILINE address should be provided by your hardware
support personnel.)

Press the MDE switch.

Press the MAI switch.
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10.

11.

12.
13.

14.

15.

Press the MDD switch. (The panel displays the present disk unit selection code, which is
usually 0800.)

Set the data switches to enter the unit selection code for the disk unit on the controlier
specified in step 7 — the one with the system disk cartridge. Disk unit selection codes

are as follows:

Unit 0 — 0800
Unit 1 — 0400
Unit 2 — 0200
Unit 3 — 0100
Press the MDE switch.
Press the LOAD switch.

The bootstrap loader program executes. DNOS is loaded into memory and the FAULT
light goes on for about seven seconds as inltialization takes place and online disks are
automatically installed, then a number of system structures are created. The banner line
appears at each terminal.

The system is ready for activation of SCI. The Beginning and Ending a Session at a
DNOS Terminal section discusses how to activate SCI. '

2.3.2 Business Systems Computers
The following paragraphs discuss loading DNOS first from the system disk, then from an alternate
device. These procedures apply to hard disks, double-sided double-density diskettes, and tapes.

2.3.2.1

Loading DNOS From the System Disk. The system disk is disk unit 0 at TILINE address

> F800. To load DNOS from the system disk perform the following steps:

1.

2-8

Mount the disk containing DNOS in the designated system disk drive and ready the unit
for operation with the write-protect feature disabled.

Press the HALT switch on the front panel.

Press the LOAD switch. This executes the bootstrap loader. The FAULT indicator will
light for about seven seconds.

When the FAULT indicator goes out and the system banner is displayed on each ter-

minal, 8SCI can be activated. Refer to the section Beginning and Ending a Session at a
DNOS Terminal for a description of how to activate SCI.

2270502-9701
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oading DNOS from Other than the System Disk. The ALT LOAD (alternate load) switch
s the processor to load from the lowest-numbered and ready TILINE device found.

DNOS cannot be loaded from a magnetic tape; it can be built by a system provided on magnetic
tape as an initial build system. This special build system is shipped as the first tape of a DNOS
tape object kit. The DNOS system resides on the tapes restored by the special build tape. To load
DNOS from a device that is not the designated system disk perform the following sequence:

1.

2270502-9701

Ensure that the load device (hard disk, diskette, or tape) is ready and connected to the
appropriate TILINE address. The appropriate TILINE address is the lowest-numbered
address where a disk, diskette, or tape drive is connected and ready.

Depending on the type of media DNOS is on, mount the media in a TILINE disk or tape
drive. o

Press the HALT switch on the computer front panel

Press the ALT LOAD switch. This tells the system loader that you are loading the operat-
ing system from a device that is not the system disk. The FAULT indicator will light for
about seven seconds. The processor attempts to load from a maintenance diagnostic
unit (MDU) cassette. When an MDU is not found, the processor performs the following
sequence to find the TILINE device to load from, and it loads from the first device found
that meets the correct criteria:

a. It searches for a magnetic tape unit at address > F880, units 0 through 3.

b. It searches for a disk unit that is not write protected at address > F800, units 0
through 3.

c. It searches for a disk unit that is not write protected at address > F810, units 0
through 3.

d. It searches for a disk unit that is not write protected at address > F820, units 0
through 3.

e. Ifitfails to find a unit that Is ready and not write protected, it returns to step b and
begins a search for a ready and write-protected disk. If it finds a ready and write-
protected disk, it loads from the disk.

f. If it fails to find a ready and write-protected disk unit, it returns to step a and
restarts the search for a ready load device.

When the FAULT indicator goes out and the system banner is displayed on each ter-
minal, SCI can be activated. Refer to the section Beginning and Ending a Session at a
DNOS Terminal for a description of how to activate SCI.
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2.4 POWERING DOWN THE SYSTEM

Shutting down DNOS while retaining system data integrity requires processes currently active in
the system to be brought to an orderly end. To safely shut down DNOS, perform the following

steps:

1.

2.

2-10

Terminate all application programs running at all terminals.

Terminate SCI by entering a Quit (Q) command at each terminal where SCI is active,
except the one being used to bring down the system. If the Text Editor or Debugger is
active at a terminal, the Q command automatically prompts for the Quit Edit (QE) or Quit
Debug (QD) command responses. When it receives the proper response, it displays the
following message:

QUIT PROCESSING INCOMPLETE: RE~-ENTER Q@ COMMAND

Press the Return key and reenter the Quit (Q) command to terminate SCI at the terminal.

It the terminal has pending foreground operations when the Q command is entered, SCI
displays the following message:

U SCI--0048 QUIT OPERATION NOT VALID WITH YYY PENDING

YYY is the name of the operation, such as SCU (System Configuration Utility).

To erase the message, press the Return key. The operation must be completed or termi-
nated with the appropriate command (for example, Quit System Configuration Utility
(QSCU)). The Q command must then be reentered to terminate SCI at the terminal.

If the terminal has a background task active when the Q command is entered, SCI dis-
plays the following message:

U SCI--0029 CANNOT QUIT WITH BACKGROUND TASK PENDING
The background task may be allowed to complete or it may be terminated using the Kill

Background Task (KBT) command. The Q command must then be reentered to terminate
SCI at the terminal.

Users other than the system operator enter the Execute Operator Interface (XOI) com-
mand to obtain the operator interface for the next steps. For details on XOI, see the
paragraph Single Operator Systems in the section Using the Operator Interface.
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4., Terminate or complete all output queued to devices. The Show Output Status (SOS)
command with the default for USER ID and DEVICE NAME shows whether any file is
being output or is queued for output. The user may wait for all queued output to termi-
nate or may enter the Kill Output at Device (KO) command for each device shown in the
SOS command output. In addition to DEVICE NAME, the KO command issues the fol-
lowing prompt:

SPOOL ID?

Use the response ALL to kill all files queued to an output device. For details on SOS and
KO, see the DNOS System Command Interpreter (SCI) Reference Manual.

5. Enter the List Jobs (LJ) command to determine that only the system job, spooler job,
and one user job are left. If there are any other tasks running, they must be allowed to
compiete or be terminated with the Kill Task (KT) command. For details on LJ and KT,
see the DNOS System Command Interpreter (SCI) Reference Manual.

6. Enter the Unload Volume (UV) command for all disk volumes currently installed. The
Show Volume Status (SVS) command may be used to determine the volume name and
whether currently installed. It is not necessary to enter the UV command for the system
disk. DNOS displays a message indicating which disk unit has been unloaded. The UV
command format is as follows:

uv
UNLOAD VOLUME
VOLUME NAME: name

For a discussion on UV and SVS, see the paragraphs Unloading a Disk Volume and
Showing the Status of a Disk Volume in the section on Using Disk Volumes. Complete
details about these commands can be found in the DNOS System Command Interpreter
(SCI) Reference Manual.

7. Pressthe HALT control to stop the computer.

8. Switch all disk units off. Dismount disk packs if the system is to be off for more than a
few minutes.

9. Optionally, you can take other peripheral devices offline.

10. After all peripherals are powered down (off) and all disks have stopped rotating, you can
power down the computer. If a standby power supply is installed and the computer will
be turned off for more than 45 minutes, the standby power supply must also be turned
off. Repeated deep-discharge cycles shorten battery life.

CAUTION

If a standby power supply is installed, turning off the computer
does not remove all voltages from the chassis interior.
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Beginning and Ending
a Session at a Terminal

3.1 GENERAL INFORMATION

This section discusses the activation of the System Command Interpreter (SCl), which starts a
session, and the deactivation of SCI, which completes the session. It discusses logging onto the
system, logging off the system, and identifying a system console.

Before a user can operate DNOS at a terminal, SCl must be activated. In addition to activating SCI,
a log-on procedure may optionally be required at the terminal.

Requiring a log-on controls the use of the computer. Those wanting to use the computer must
enter a valid user identification code recognized by the system before any commands can be
executed.

User identification codes consist of user IDs and passcodes which are assigned by means of the
Assign User ID (AUl) command. The Modify Terminal Status (MTS) command is used to specify
whether log-on is required at a terminal. Refer to the DNOS System Command Interpreter (SCI)
Reference Manual for a description of the AUl and MTS commands.

Since all configurations of the Model 990 and Business Systems minicomputers may not use the
same terminals, Texas Instruments manuals use a generic key name when referring to terminal
keys. Those keys for letters, numbers, punctuation, and special characters (for example, @, $, and
+ ) common to all terminals are not assigned generic names. Keys such as editing, cursor control,
and special function keys may not have the same label on each terminal; for this reason these
keys have been given generic names. Except for the appendixes, which are device specific, this
manual will refer to a key on a terminal by its generic name. The Keycap Cross-Reference appen-
dix to this manual describes this in more detail. Refer to the appendix to identify the name of the
key on your terminal that corresponds to the generic keyname.

The video display terminal (VDT) can operate in either the VDT mode or the TTY (Teletype) mode.
The hard-copy terminals operate only in the TTY mode. The main difference between the two
modes is in how the prompts for the commands are written to the terminal. In the VDT mode, all
the prompts are displayed at once and the cursor is positioned at the start of the first field. In the
TTY mode, one prompt is shown at a time. The system waits for the user to respond before show-
ing the next prompt.
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3.2 ACTIVATING SCI AT ATERMINAL

The following procedure shows the steps to activate SCI at a VDT. Some of the following prompts
do not appear if they have been preset for the terminal in use.

1.

2.

10.

Turn on the terminal, if it is not already on.
Press the Attention key.
Press an exclamation point (!).

If this is the first terminal to log on after loading DNOS, enter the year, month, day, hour,
and minute as requested.

DNOS responds by displaying or printing the following message:
DNOS 1.2.00
where:
1.2.00 is the release version of DNOS.
If user identification is required, DNOS displays the following two prompts:

USER ID:
PASSCODE:

Type in the assigned user ID and press the Return key to signal DNOS that an entry has
been made. Next, type in the assigned passcode and press the Return key to signal
DNOS that an entry has been made. To preserve passcode security, the characters of the
pass code are not displayed.

DNOS may respond by displaying the following prompt (unless it is preset or not
required):

ACCOUNT 1ID:

Type the assigned account ID and press the Return key to signal that an entry has been
made.

DNOS may respond by displaying the following prompt (unless it is already displayed or
not required):

JOB NAME:

Type a job name and press the Return key to signal DNOS that an entry has been made.
A job name can be any eight-character, uppercase alphanumeric string that starts with
an alphabetic character or a dollar sign ($).
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11. DNOS may respond by displaying the following message:
SYNONYM FILE PATHNAME:

12. Type in the pathname of the file that contains the synonyms and logical names to be
used, or press the Return key to use the default pathname.

13. If the job name entered is already in use with the same user ID, DNOS may respond with
the following prompt:

RECONNECT?:

An ACCOUNT ID validation is not performed with a RECONNECT prompt.

14. Type in YES or NO and press the Return key to signal that an entry has been made. YES
specifies that the terminal is also to be associated with the job name in use. NO speci-
fies that this terminal is to be associated with a new job.

15. If the log-on is successful, DNOS may respond with the default main menu and SCI
prompt ([ ), or it displays the news file, if one exists. If a news file is displayed, SCI then
waits for the Command key to be pressed. After the Command key is pressed, SCI dis-
plays the default main menu and SCI prompt ([ ]) as shown in Figure 3-1. The default
main menu may be changed at the option of the systems programmer.

16. Enter the SCl commands that are available to the associated ID privilege level to begin
operating the terminal. If you enter a command that is not authorized, SCI displays an
appropriate error message.

17. When executing SCl commands, do not turn off the terminal. if the terminal is turned off,
device errors are written to the system log and the system may loop in an attempt to
complete the command.

NOTE

The default symbols displayed as the SCI prompt depend on the
country code installed by the user during system generation. The
prompt default symbols are as follows:

Country Prompt
Germany/Austria A U
Norway/Denmark 13 R
Sweden/Finland A R
All Others [ 1
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Command Groups:

/DEBUG - Interactive Debugger /OPER - Operator Interface
/DEVICE - I/0 Devices /PREXEC - Program Execution
/DIR - Directories /PRFILE - Program Files

/EDIT - Text Editor /SECURE - File Security

/FILE - File Management /SPOOL - Spooler

/J0B - Job Management /STATUS - Status Reports
/LANG - Language Support /SYSCON - System Configuration
/LUNO - Logical Unit Numbers /SYSGEN - System Generation
/MSG - Message Facilities /SYSMGT - System Management
/NAME - Synonyms and Logical Names /TPD - Teleprinter Devices
/NET - Networking Support /VOLUME - Disk Volumes

[l

Figure 3-1. SCICommand Group Mailn Menu

With activation completed, the user can begin using SCI at the terminal. Though a comprehensive
account of the use of SCI exceeds the scope of this document, the following list can help orient
the user to the most common SCI activities:

3-4

Using Menus — Each item on the DNOS main menu is the name of another menu. The
other menus either list groups of command or more menus. Menu names begin with a
slash. To view a menu, the user enters the menu name in response to the SCI prompt.
This way the user can find a needed command by looking through lists of related com-
mands instead of consulting a manual. The main menu reappears when the user
presses Command or a command comptetes. For more information on SCl command
groups and menus, see the appropriate section in the DNOS System Command Inter-
preter (SCI) Reference Manual.

Entering SCl Commands — To enter an SCl command, hold down the Shift key (or press
the Upper Case Lock key), press the keys for the letters in the command, and then press
the Return key. (Everywhere this manual says to enter a command, key in the command,
then press the Return key.) Setting the .OPTION LOWERCASE = YES allows the user to
enter upper and/or lowercase characters.

Privilege Level — The set of commands available to the user depends on the privilege
level assigned to the user ID supplied when logging on. Certain commands discussed in
the section Using the Operator Interface are reserved for the system operator. The
DNOS System Command Interpreter (SCI) Reference Manual contains a more detailed
discussion of privileged commands and a table of the privilege levels for all commands.
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Responding to SCI Prompts — Most SClI commands ask the user for more information
after the command is entered. The user responds to a list of prompts that identify the
information needed to carry out the command. After each response, the cursor moves
into position for the next response. The user can respond to a prompt in the following
ways:

— Accept the initial value by pressing the Return key.

— Enter a new value in one of two ways: press Erase Field to erase the initial value,
key in the new value, and press Return; or, enter the new value over the initial value
and press Skip to erase the remainder of the line.

— Accept a system default by pressing Skip to erase the initial value. For prompts
without defaults, the cursor stays in the field until the user supplies a valid
response.

— Abort the command by pressing Command to regain the DNOS main menu and the
SCI prompt. '

Using the Text Editor — To use the DNOS Text Editor, the user issues the Execute Edi-
tor (XE) command. The DNOS Text Editor Reference Manual gives complete details on
the Text Editor commands.

Viewing the Terminal Local File — Each terminal where SCI is active has a terminal
local file to receive the output of various commands. Since the amount of output
returned frequently exceeds the capacity of the screen, DNOS enables the user to page
through the output by using the function keys described in the DNOS System Command
Interpreter (SCI) Reference Manual.

Handling Errors — When errors occur in the processing of a command, DNOS informs
the user with a message displayed on the screen. The types of DNOS error messages
and explanations are discussed in the section Interpretating Error Messages. For a
complete account of the individual messages, consult the DNOS Messages and Codes
Reference Manual.

Aborting a Command in Progress — Sometimes the user enters an incorrect command

_response and needs to abort the command in progress. For this reason, DNOS provides

a hard break sequence for aborting potentially destructive commands such as Delete
Directory (DD). The sequence requires the user to first press the Attention key and then,
while holding down the Control key, press the X key. One task is killed each time the
hard break sequence is used. If only SCI is active, SCl is killed, the job terminates, and
the terminal is available again for use. Tasks are killed in the following order: fore-
ground tasks, background tasks, and SCI.
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3.3 SCICOMMAND GROUP PURPOSE

The following paragraphs discuss the purpose of each SCl command group. Refer to the SCI main
menu in Figure 3-1 for the list of command groups. The DNOS System Command Interpreter (SCI)
Reference Manual discusses each command in each group in detail in the Commands of SCI
Groups table. Additionally, the following paragraphs contain general discussions of each com-
mand group and tell which DNOS manual explains the commands in detail.

3.3.1 Interactive Debugger Group

The interactive debugger commands provide support for correcting a program. This command
group includes commands which execute and terminate the debug mode, display the debug panel
for specific tasks, and evaluate expressions for debugging purposes. Additional commands in
this group enable you to modify and manipulate breakpoints, tasks, system memory and registers,
and search for specific values in memory areas. Discussions on this command group can be
found in DNOS Assembly Language Programmer’s Guide.

3.3.2 1/0 Devices Group

The 1/0 device commands pertain to the use and operation of online input and output devices.
These commands allow you to perform operations on mounted media, manipulate 1/0 devices,
and display and modify system device information. Discussions on this command group can be
- found in the DNOS System Command Interpreter (SCI) Reference Manual.

3.3.3 Directories Group

The directory commands enable you to perform copy, verify, and restore functions at the directory
level. This command group also allows you to manipulate directories and list information con-
tained on the disk volume or within specific directories. Discussions on this command group can
be found in this manual.

3.3.4 Text Editor Group

The Text Editor commands allow you to modify the contents of source files and manipulate the
terminal display with horizontal and vertical rolls of the screen. These commands are accessible
only after activating the Text Editor. Discussions on this command group can be found in DNOS
Text Editor Reference Manual.

3.3.5 File Management Group

The file management commands maintain user data with the ability to create relative record files,
image files, key indexed files, and sequential files. Files and filenames can be copied, modified
and manipulated to meet your needs. This command group also contains SCl commands which
enable you to display and print files and list the file information in a disk map. Discussions on this
command group can be found in this manual.

3.3.6 Job Management Group

The job management commands control jobs executing on the DNOS system. These commands
allow you to list and manipulate job priority and job execution. Discussions on this command
group can be found in this manual.
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3.3.7 Language Support Group

The language support commands enable you to perform assemble, compile, and link operations,
to execute programs and tasks, and to perform various language operations supported by Texas
Instruments. Several languages have command menus which can be displayed in place of the
DNOS main menu while using the language commands. Refer to the programmer’s guide of each
DNOS language for details of commands in specific language command groups.

3.3.8 Logical Unit Numbers Group

The logical unit numbers commands allow DNOS to perform input and output to logical units
(LUNOs) rather than directly to the resources the LUNOs represent. These commands assign,
release, and manipulate the resources to which the LUNOs are assigned. Discussions on this
command group can be found in this manual.

3.3.9 Message Facilities Group

Message facilities include user interfaces to the system operator, other users, and the error
handling facilities. Discussions on this command group can be found in this manual, DNOS Sys-
tem Command Interpreter (SCl) Reference Manual, and DNOS Messages and Codes Reference
Manual.

3.3.10 Networking Support Group
The networking support group lists commands and submenus of commands for networking prod-
ucts of DNOS. See the specific networking product manual for further information.

3.3.11 Synonyms and Logical Names Group

The DNOS system enables the use of synonyms and logical names which access 1/0 resources.
This command group assigns and lists synonyms and logical names. Synonyms can also be modi-
fied and deleted; logical names can be released. Discussions on this command group can be
found in this manual. '

3.3.12 Operator Interface Group

The operator interface commands send messages to the system operator when operator interven-
tion is necessary. The responsibility for responding to the operator messages can be the responsi-
bility of a designated system operator or shared between the system users. Discussions on this
command group can be found in this manual.

3.3.13 Program Files Group

Program file commands create and maintain DNOS program files. These file commands can
modify, delete, and install procedures, program segments, tasks, and overlays within a program
file. Discussions on this command group can be found in DNOS Assembly Language
Programmer’s Guide.

3.3.14 Program Execution Group

The program execution group contains commands associated with batch streams during crea-
tion, execution, and termination. Other commands display and control program activity and errors
encountered during activation. Discussions on this command group can be found in this manual.
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3.3.15 File Security Group

Three general groups of commands are available. A set of user commands allow any user to ex-
amine access rightsand set up his own security environment. Commands for access group lead-
ers allow those users to create and manage access groups. Commands in the security manager
group allow the security manager to control the system’s overall security. Discussions on this
command group can be found in this manual and in the DNOS Security Manager’s Guide.

3.3.16 Spooler Group

The spooler commands pertain to the use and operation of online output devices. These com-
mands allow you to print files, manipulate output devices, and examine output status. Discus-
sions on this command group can be found in this manual.

3.3.17 Status Reports Group

Status report commands enable you to obtain the status of programs executing on a DNOS sys-
tem, the status of the whole operating system, and the status of devices attached to the system.
Discussions on this command group ¢an be found in this manual.

3.3.18 System Configuration Group
System configuration commands allow you to examine and modify a system configuration. Dis-
cussions on this command group can be found in DNOS System Generation Manual.

3.3.19 System Generation Group
System Generation commands allow you to generate a new system. Discussions on this com-
mand group can be found in DNOS System Generation Manual.

3.3.20 System Management Group

System management commands allow you to perform required functions prior to system opera-
tion, to analyze a system crash, to maintain user |Ds, and to recover data. Discussions on this
command group can be found in this manual and DNOS Systems Programmer’s Guide.

3.3.21 Teleprinter Devices Group

The teleprinter device utilities commands establish connections, monitor completion of connec-
tions, and terminate connections between terminals. Other commands list the port characteristics
of the hard-copy terminal ports and allow modifications to those characteristics. Discussions on
this command group can be found in DNOS System Command Interpreter (SCI/) Reference Manual.

3.3.22 Disk Volumes Group

Disk volume commands inspect and modify the contents of a disk medium, prepare a disk
medium for storing data, and copy the contents of one disk to another disk of the same type. Dis-
cussions on this command group can be found in this manual.
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3.4 LOGGING OFF

SCl is deactivated (logged off) at a terminal by entering the Quit (Q) command and pressing the
Return key.

SCI cannot be deactivated at a terminal if the Text Editor, Debugger, or a background task is
active. If this is attempted, DNOS displays one of the following error messages:

QUIT PROCESSING INCOMPLETE: RE-ENTER Q@ COMMAND
U SCI-0029 CANNOT QUIT WITH BACKGROUND TASK PENDING

Refer to the QUIT (Q) command in the DNOS' System Command Interpreter (SCI) Reference Manual
for the correct procedures to deactivate SCl under these conditions.
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Using Files and Directories

4.1 GENERAL INFORMATION

This section discusses file security and the commands for creating directories and files, deleting
directories and files, and viewing directories and files. For complete directions on using each
command, refer to the appropriate command description in the DNOS System Command Inter-
preter (SCI) Reference Manual.

4.2 FILESECURITY

DNOS provides file security with two mechanisms: access groups and access rights. Access to a
secure file is granted to a user only if he is a member of an access group that has appropriate
access rights to the file.

4.2.1 Access Groups ,
An access group is a group of users that have similar requirements for system resources or per-
form similar tasks. Anyone having access to the Create Access Group (CAG) command can create
an access group; the person creating the access group becomes the group leader until the leader-
ship is changed with the Modify Access Group (MAG) command. Only the group leader can exe-
cute some commands related to access groups.

DNOS defines two special access groups: PUBLIC and SYSMGR. Anyone having access to the
system is a member of PUBLIC; files available to this group are not secure. The SYSMGR access
group contains only those users who are responsible for managing system security.

4.2.2 Creation Access Group

Each user can specify which of his access groups should be the access group used when creating
afile. When afile is created, the file has the access rights of the user’s creation access group. The
file access rights can be changed by the user who created the file or any member of his creation
access group. If the creation access group is PUBLIC, the access rights can be changed by
anyone.

4.2.3 File Access Rights

DNOS systems using file security have two general types of files, public and secure. Public files
are accessable to anyone able to log on to the system. Access to secure files is restricted to users
who are members of an access group having access rights to a specific file. Up to nine groups can
be given access rights to any one secure file.

Access rights are verified when a logical unit number (LUNO) is assigned to the file. If a global
LUNO is assigned to a secure file, that file’s security is compromised, since anyone can use that
LUNO. Once a global LUNO is assigned, it remains assigned until removed with a Release Global
LUNO (RGL) command.

2270502-9701 4-1



Using Files and Directories

Access groups can be given any combination of five access rights to a file:

. Read Access — Read access is more than just the right to read a file. If the file is an SCI
batch stream or procedure file, read access provides the right to execute the batch
stream or procedure. Read access on a program file also allows the user to map the file
with the map program file (MPF) command.

o Write Access — Write access is the right to write data to a file; this includes writing new
data as well as writing over existing data. Write access to a program file is the right to
install or delete tasks, segments, procedures, and overlays. Write access to a key
indexed file (KIF) includes the right to insert and delete records from that file.

o Delete Access — Delete access is the right to delete a file. Delete access is required for
text editing and replacing the input file.

o Execute Access — Execute access is the right to execute tasks, segments, procedures,
and overlays within a program file.

o Control Access — Control access is the right to change the security associated with a
file. This includes providing access to an access group as well as changing the rights
held by an access group.

4.2.4 Security Manager Responsibilities

The security manager is responsible for the orderly setup of the system environment and handling
security problems during normal operations. The system can be as restricted or as relaxed as
needed. The system manager must secure the system resources when a DNOS system is built by
establishing access groups and file access rights for system files, SCl commands, user data files,
and application programs.

As a member of the SYSMGR access group, the security manager can access any file; therefore he
can modify access rights to any file, delete any file, access any SCl command, assign new user
IDs, and help in recovery of data.

4.2.5 User Commands

Anyone having proper privileges and access can use commands affecting file security. DNOS has
the following commands for establishing and modifying security access groups and their access
rights:

. Create Access Group (CAG) Command — CAG creates access groups if they do not
exist or adds new members to an existing group. When an access group is created with
CAG, the person creating the group becomes the group leader.

. Delete Access Group (DAG) Command — DAG deletes an access group. The access
group cannot be deleted until all members of the group except the group leader have
been removed from the group.

. List Access Groups (LAG) Command — For a given user ID, LAG lists all access groups
for that ID, indicates for which access group the user is the leader, and the current crea-
tion access group for that ID. For members of the SYSMGR group, LAG shows all
access groups in the system.
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List Access Group Members (LAGM) Command — Only an access group leader can use
LAGM. LAGM lists all the members of an access group. Members of the SYSMGR group
can list the members of any access group on the system.

List Security Access Rights (LSAR)‘ Command — LSAR can only be used by the group
having control access rights to a file. LSAR lists all access groups and their access
rights for a particular file.

Modify Access Group (MAG) Command — MAG adds and deletes members of an
access group; it also changes the group leader. Any user ID entered as a response to the
MAG prompts is validated before action is taken.

Modify Passcode (MPC) Command — MPC modifies the current log-on passcode. The
current passcode is validated before replacing it with the new passcode.

Modify Security Access Rights (MSAR) Command — MSAR can only be used by the per-
son having control rights to the file. MSAR adds and deletes groups to the list of groups
having access to a file. MSAR also modifies a group’s access rights to a file. Security
can be removed from a file by responding with PUBLIC to the ACCESS GROUP NAME:
prompt.

Set Creation Access Group (SCAG) Command — SCAG designates the access group
having fuil access rights to a file being created by the user. The group is effective the
next time the user logs on.

List Access Group File Rights (LAGFR) — LAGFR lists all files in a specified directory
and the access rights to each listed file that a named access group has access to. ‘

To provide file security, the person having control access to a file can use the following steps to
limit file access to a set of users:

1.

2.

Determine which user IDs should be in the access group(s).
Create the access groups and add the user 1Ds to the appropriate group.
Create the files if they do not already exist.

Define the file access rights for each group with the MSAR command.
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4.3 FILE AND DIRECTORY FORMAT

DNOS references files by pathname. The pathname leads DNOS through the hierarchy of direc-
tories, starting with the disk volume and ending with the identifier of the file within its directory.
Periods serve as separators between elements of the pathname. Each element corresponds to
one of the levels shown in Figure 4-1 so that the first element indicates the volume or drive, the
second element indicates the level-one directory belonging to the volume or drive, the third ele-
ment identifies the level-two subdirectory of the level-one directory, and so on. The final element
identifies the file within the directory hierarchy specified by the other elements.

VOLONE.AGENCY.RECORDS
VOLTWO.JOE
EMPLOYO1.USRB.PAYROLL
MYDIRECT.MYDIRCTA.MYFILE
EMPLOYO01.USRA.PAYROLL
EMPLOYO01.USRB.CATALOGX.PAYROLL
DS02.DIR1.FILE

-DIR2.FILE

In the examples, JOE is the only file directly cataloged in the VCATALOG directory for the volume
named VOLTWO. Absence of a volume or drive name implies the system volume as shown in the
last example. If either the drive or volume name is absent, the pathname must begin with a period.

When the system is part of a network, pathnames can also include site names. A site name must
be included as the first part of the pathname when accessing a file on a remote system. If the file
DSO02.DIRIL.FILE is at a site named DALLAS, the pathname is DALLAS:DS02.DIRI.FILE. The colon
separates the the site name from the rest of the pathname. The restriction of 48 characters applies
to any pathname and includes the site name characters.

4.4 CREATING A DIRECTORY

The CFDIR (Create File Directory) command creates special files, called directories, that contain
pointers to other files and to subdirectories.

. Each directory and subdirectory in a hierarchy must be created by a separate CFDIR command.
For example, a file may be identified by the pathname VOL1.DIR.SUBDIR.FILE1. The directory and
the subdirectory in that hierarchy are created by entering separate CFDIR commands — one to
create VOL1.DIR, and another to create VOL1.DIR.SUBDIR.

Files are created under directories or subdirectories by separate Create File commands.

4.5 CREATING FILES

Files may be created by the Text Editor or the Create File (CF) command. The Text Editor can
create sequential files interactively.
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Figure 4-1. Files and Directory Structure

4.5.1 Creating a File Using the Text Editor
Files can be created using the Text Editor by entering the Text Editor with the Execute Text Editor
(XE) command using an existing file pathname, modifying or entering information in the file, then
quiting the edit session with the Quit Edit (QE) command. Answer NO — the default value — to the
ABORT?: prompt and enter the new file pathname for the OUTPUT FILE ACCESS NAME: prompt.

For a complete description of the use of the Text Editor, refer to the DNOS Text Editor Reference

Manual.
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4.5.2 Creating a File Using the Create File Command

The Create File (CF) command creates directories, image files, key indexed files, program files,
relative record files, and sequential files. The directories to contain the directories and files must
already exist.

When the CF command is executed, SC| prompts ask for the type of file to be created. These are
the response options:

. DIR — Directories and subdirectories. Directory files are relative record files whose con-
tents are file names and pointers.

. IMG — Image files. Image files are relative record files whose record sizes are related to
physical divisions on the disk. These are special-purpose files used primarily by DNOS
for memory images, swapping, and dlagnostic dumps.

o KEY — Key indexed files. Key indexed files have variable length records that are ran-
domly or sequentially accessed by key values for each of up to 14 separate keys. Only
even-length records are allowed.

e PRO — Program files. Program files are relative record files that contain executable
programs including tasks, procedures, and overlays.

o REL — Relative record files. Relative record files have fixed, even-length records that
are randomly accessed by record number. Physical records (units of disk access) may
contain several logical records.

U] SEQ — Sequential files. Sequential files have variable length records that are only
accessed sequentially. They may have odd, even, or zero-length records.

This prompt can be combined with the CF command; for example, CFSEQ creates a sequential
file.

4.6 DELETING FILES

The Delete File (DF) command deletes files. If the file is a directory, it must be empty or the com-
mand will abort. Directories that are not empty can only be deleted by the Delete Directory com-
mand. If the file to be deleted is delete-protected, the DF command fails and reports an error. Use
the Modify File Protection (MFP) command to remove the delete protection.

4.7 DELETING A DIRECTORY

The Delete Directory (DD) command deletes directories. Deleting a directory removes the directory
and all files and subdirectories it contains. No delete-protected file in the directory or in its sub-
directories will be deleted. Upon completion of the DD command SCI sends a listing of all deleted
subdirectories and files in the named directory to the device named by the LISTING ACCESS
NAME: prompt. If any files are delete-protected, the listing marks those files in the listing with
DELETE-PROTECTED. Any files marked DELETE-PROTECTED are not deleted, nor are the sub-
directories containing these files.
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The listing in Figure 4-2 was produced when a user attempted to delete the .DNOS$DIR directory.
The directory .DNOS$DIR.I02 has™ delete-protected files; therefore neither .DNOS$DIR,
.DNOS$DIR.102, nor the protected files were deleted. However, the directory .DNOS$DIR.I03 did
not have any delete-protected files; .DNOS$I03 and all the files it contained were deleted. All files
not delete-protected in .DNOS$DIR and .DNOS$DIR.I02 were also deleted.

DELETED ODNOS$DIR.JOBS

DELETED DNOS$DIR.I03.SI1S5%0

DELETED DNOS$DIR.I03.MD$0

DELETED DNOS$DIR.IO3.SMM$0

DELETED DNOS$DIR.IO03

DELETED DNOS$DIR.SC1
U SVC-0319 DNOS$DIR.I02.S3$1 IS DELETE-PROTECTED
DELETED DNOS$DIR.I02.SMS$0

DELETED DNOS$DIR.I02.SDT$0
U SVC-0319 DNOS$DIR.I02.LD$0 IS DELETE-PROTECTED
DELETED DNOS$DIR.I02.LDC$0

DELETED DNOS$DIR.I02.APPENDS

DELETED DNOS$DIR.I02.PROMPT$0

DELETED DNOS$DIR.I02.LSC$0

DELETED DNOS$DIR.I02.STI$O

DELETED DNOS$DIR.I02.LTS$0

U SVC-0319 DNOS$DIR.I02.C IS DELETE-PROTECTED
U SVC-0319 DNOS$DIR.I02.DNOSMENU IS DELETE-PROTECTED
U SVC-0325 DNOS$DIR.I02 IS A DIRECTORY CONTAINING FILES
U SvVC-0325 DNOS$DIR IS A DIRECTORY CONTAINING FILES

Figure 4-2. Delete Directory Output Listing

48 VIEWING AND LISTING FILES AND DIRECTORIES

Directories and files can be viewed using the List Directory, Map Disk, and Show File commands.
These commands display information on eithef a VDT or a hard-copy terminal. The hard-copy ter-
minal prints the entire file. The number of lines and columns that can be displayed on a VDT limit

the amount of the file that can be seen at one time; the file can be scrolled forward, backward, left,
and right to view all of it.
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4.81

Listing the Contents of a Directory

The List Directory (LD) command lists the names of all files and subdirectories in a directory. It
does not list files within the subdirectories. The LD command does not process directories with
3000 or more entries. Figure 4-3 shows an example of the output from the LD command.

DIRECTORY LISTING OF:
MAX # OF ENTRIES: 347

DS07.
# OF ENTRIES AVAILABLE: 334

VCATALOG

DIRECTORY ALIAS OF ENTRIES LAST UPDATE CREATION
S$SYSLIB * 29 02/02/83 17:49:45 02/02/83 17:49:42
SESYSTEM * 23 02/02/83 17:50:03 02/02/83 17:49:46
VCATALOG * 347 02/11/83 14:30:83 01/24/82 15:21:40
FILE ALIAS OF RECORDS LAST UPDATE FMT TYPE BLK PROTECT
CDATA * 200 01/24/82 11:25:52 BS N KEY YES
FDATA * 65 02/04/83 15:25:52 BS N SEQ VYES
S$DIAG * 40 01/24/82 15:21:40 NBS C REL NO  WRT DEL
SSIPL * 29 02/09/83 11:03:12 N8BS C ING NO
S$SHIP * 595 02/09/83 11:08:12 NBS N PRO NO
SSUTIL * 4321 02/04/83 10:13:49 NBS N PRO NO  DEL
CHANNEL PRG FILE ID TYPE SCOPE RESOURCE ASSIGNS SHARED MAX
S$DSTCHN SSUTIL 4D  M/S GL DEV NO YES 362
SSMAIL SSUTIL 7 M/S GL DEV NO YES 348
S$SPOOL  SSUTIL 5B M/S TL DEV YES NO 510
11:50:32 WEDNESDAY, MAR 09, 1983.

Figure 4-3. List Directory Output Listing

4.8.2 Mapping the Contents of a Disk, Directory, or File
The Map Disk (MD) command generates a map showing the structure and size of the files in a disk
volume, directory, or file. The MD command cannot process directories with 3000 or more entries.
The amount of information generated depends on the options selected. The options available are

short form, top level only, and directory nodes only.
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4.8.2.1 Short Form. This option produces a list containing each directory level, each directory
name, type of file, number of records per file, number of allocatable disk units (ADUs) needed to
contain the file, total ADUs allocated to the directory or file, last update date and time, number of
subdirectories and files in the directory, remaining spaces for subdirectories and files, and the
total number of ADUs allocated for the directory. Figure 4-4 shows an example of the short form.

DISK MAP OF SYS1.GVB.MENU
TODAY IS 17:05:21 WEDNESDAY, AUG 03, 1983.

NUMBER CURRENT TOTAL

FILE OF EOM  ALLOC
LV NAME TYPE RECORDS ADU ADU LAST UPDATE
MENU D 30 4 4 8/ 5/83 21:43:29
2 MENU: ' FILES=11 AVAILABLE=18
APPAX S 245 3 3 2/18/83 10:39:30
BATCH s 322 5 5 2/13/83  9: 0:28
CMDHDR . s 30 1 1 2/15/83 9: 7: 0
CMDLST s 230 8 8 2/15/83 9: 7:23
DUMMY s 26 1 1 2/13/83 9: 3:26
DUMMY1 S 560 9 9 2/13/83 16:48:20
MSDEVICE s 25 1 1 2/13/83  8:59:45
MS$EDIT s 18 1 1 2/13/83  9: 0:32
M$J0B s N 1 1 2/13/83  8:59:31
M$LC s 23 1 1 2/13/83  8:59:33
PROC s 35 1 1 2/13/83 9: 0:16
**SYS1.GVB.MENU TOTAL SIZE = 32 ADUS

Figure 4-4. Map Disk of a Directory Short Form

Not selecting the short form produces a list containing everything in the short form plus the pri-
mary allocation size in ADUs of the directory, the secondary allocation size of the directory, num-
ber of secondary allocations that have been made, logical record length, number of physical
records per ADU, write-protected, delete-protected, blocked, permanent, forced write, format of
the data in the file, and the date and time of creation. Figure 4-5 shows an example of the long
form.
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DISK MAP OF SYS2.KAC.LIST
TODAY IS 10:52:48 MONDAY, FEB 23, 1981.

NUMBER CURRENT TOTAL
FILE OF EOM  ALLOC

LAST UPDATE

12/ 8/81

2:46: 2

LV NAME TYPE RECORDS ADU ADU
LIST D 12 4 4
ALLOC: PRI=4 SEC=0 HSECS=0  LRECL=134 PRECL=134 BLK/ADU=3

WPT/DPT/BLK/PERM/FORCED/=NNNYN DATA-FMT=BINARY

7/28/81

CREATED 10/ 9/81 19: 7:33

FILES=8 AVAILABLE=3
11/ 2/81 17:16:10

PRECL=864 BLK/ADU=1

8:23:37

PRECL=864 BLK/ADU=1

8:23:36

8/22/81 14:19:53

PRECL=864 BLK/ADU=1

8/22/81 15:30:28

2 LIST:
BCT s 8 1 1
ALLOC: PRI=1 SEC=1 #SECS=0 LRECL=80
WPT/DPT/BLK/PERM/FORCED/=NNYYN DATA-FMT=B SUPPRS CREATED 11/ 2/81 17:16: 9
BET s 13 1 1
ALLOC: PRI=1 SEC=1 #SECS=0 LRECL=80
WPT/DPT/BLK/PERM/FORCED/=NNYYN DATA-FMT=B SUPPRS CREATED 7/28/81
CLEAN s 7 1 1
ALLOC: PRI=1 SEC=1 HSECS=0 LRECL=80
WPT/DPT/BLK/PERM/FORCED/=NNYYN DATA-FMT=B SUPPRS CREATED 8/22/81 14:19:52
COMPARE s 7 1 1
ALLOC: PRI=1 SEC=1 #SECS=0 LRECL=80

PRECL=864 BLK/ADU=1

WPT/DPT/BLK/PERM/FORCED/=NNYYN DATA-FMT=B SUPPRS CREATED 8/22/81 15:30:27

MASTER s 8 1 1

**SYS2.KAC.LIST

Figure 4-5. Map Disk of a Directory Long Form

7/29/81 10:31:10

TOTAL SIZE = 13 ADUS

4.8.2.2 Top Level Only. This option produces a listing of only the contents of the directory
given by the pathname. Not selecting this option produces a fisting of the contents of the direc-

tory given in the pathname and the contents of all the subdirectories.

4.8.2.3 Directory Nodes Only. This option produces a listing of information on the directories
only. This listing contains the number of subdirectories and files in the directory, the amount of
space remaining for new files or subdirectories, and the total size of the directories and subdirec-
tories. Not selecting this option lists all the subdirectories, files, amount of space remaining in
the directory and subdirectories, file type, number of records per file, size of the files in allocated

disk units (ADUs), and date and time of the last update.

410
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4.8.3 Viewing the Contents of a File _

The Show File (SF) command displays the contents of a file at a VDT or data terminal. The entire
contents of the file is printed on a data terminal while a VDT can show only the portion that the
screen will contain. Users of VDTs can scroll through the file; when scrolling left or right, a scaling
line appears on the bottom line of the screen to show which columns are being displayed.
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Using Disk Volumes

5.1 GENERAL INFORMATION

This section discusses SCl commands that initialize, install, unload, and show the status of disk
volumes:

e Initialize Disk Surface (IDS)

. Initialize New Volume (INV)

° Install Volume (IV)

U Show Volume Status (SVS)

. Check and Reset Volume (CRV)
This section also discusses volume commands that delete and correct data errors on volumes:

o Check Disk for Consistency (CKD)

o Recover Volume Information (RVI)

o Scan Disk (SD)
These commands are used for all of the disk types that are supported by DNOS. Detailed informa-
tion and specific directions for the use of each command can be found in the DNOS System
Command Interpreter (SCI) Reference Manual.
Information on copying entire volumes can be found in the Backing Up Files, Directories, and
Disks section in this manual.
5.2 INITIALIZING THE DISK SURFACE
The Initialize Disk Surface (IDS) command prepares a new disk for use by DNOS. IDS checks the
surface of the disk, searching for flaws in the medium and noting any bad tracks found. Several
IDS commands can be executed simultaneously as long as each command specifies a different
disk unit.
The Initialize Disk Surface command might not locate all the bad tracks on a disk. If the manufac-

turer supplies a list of bad tracks, this list must be entered by answering ME to the BAD TRACK
ACCESS NAME: prompt. SCI responds with prompts for the list of bad tracks.
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A new disk can also be initialized using IDS by answering YES to the INITIALIZE NEW VOLUME:
YES/NO prompt. SCI displays prompts for the information necessary to initialize a new volume.
After all prompts have been answered, the IDS task is performed and then the INV task is per-
formed. Using IDS to initialize a new volume eliminates the necessity of executing two separate
SCIl commands and entering much of the information twice.

5.3 INITIALIZING NEW VOLUMES

The Initialize New Volume (INV) command prepares a disk for use by DNOS. Before a new disk can
be initialized, the disk surface must be prepared with the IDS command. INV formats the disk into
tracks and sectors, creates the .VCATALOG directory which is the primary directory for the disk,
assigns the disk a volume name, and installs the volume for use. Once the INV command com-
pletes, the disk is ready for use; there is no need to execute the Install Volume (IV) command
unless the disk is unloaded from the drive physlically or unloaded with the Unload Volume (UV)
command. SCl automatically executes the IV command when the INV task completes.

5.4 INSTALLING VOLUMES

The Install Volume (IV) command logically installs a disk on a drive. None of the files on a disk can
be accessed until the disk is installed with the IV command. A new disk must be initialized before
it can be installed. :

Some disk drives hold two volumes, one on a fixed drive and the other on a removable drive.
Installing a new volume on the removable drive requires unloading both volumes, installing the
new volume on the removable drive, and reinstalling the old volume on the fixed drive. When one
of the disks is the system disk, the system must be halted before the removable disk can be
changed. See the Backing Up Files, Directories, and Disks section in this manual for more details.

5.5 UNLOADING A DISK VOLUME

The Unload Volume (UV) command logically removes a volume from a disk drive. Although a disk
can be physically removed from a drive without using this command, executing the UV command
before removing the disk prevents loss of data and system errors. If a a LUNO is assigned to the
disk or a file on the disk, the UV command will not execute and an error message will be displayed
on the terminal where the attempt to execute the UV command was made. The UV command must
precede the IV command that installs the next volume. If a disk has been removed without execut-
ing the UV command, another disk cannot be installed until the previous disk has been logically
unloaded with the UV command. See the Backing Up Files, Directories, and Disks section in this
manual for more details.

Volumes on a disk drive that holds two volumes must be unloaded together. When one of the two
disks is the system disk, the system must be halted before the removable disk is changed.
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5.6 CHECKING THE STATUS OF A DISK VOLUME

The Check and Reset Volume (CRV) command resets a media change condition on the disk drive.
The system registers a media change condition if the disk drive power has been turned off and on
or if the disk has been replaced without a UV gommand followed by an IV command. If the CRV
command is not performed, the disk can be read but any attempt to write to the disk results in an
error. This prevents dual allocation problems on a disk.

The CRV command compares the volume information of the disk currently mounted in a specified
drive with the volume information of the disk mounted in that drive by the last IV command. If the
volume information matches, the CRV command resets the media change condition. if the volume
information does not match, the CRV command executes a UV command on the installed disk
name and resets the media change condition. A message informs the user of the results of the
CRV command. It may be necessary to execute an IV command on the currently-mounted disk if
that disk was not installed with an IV command.

5.7 SHOWING THE STATUS OF A DISK VOLUME
The Show Volume Status (SVS) command displays the status of a disk volume.

Accepting the default value for the OUTPUT ACCESS NAME: prompt causes the output from the
SVS command to be displayed on the terminal were the SVS command was executed. Responding
to the OUTPUT ACCESS NAME: prompt with a file pathname causes the output to be written to the
file. Figure 5-1 shows a sample output from the SVS command.

5.8 HANDLING PROBLEMS WITH DISK VOLUMES

The SCI commands Check Disk for Consistency (CKD), Recover Volume Information (RVI), and
Scan Disk (SD) help recover from error conditions on disks. The DNOS System Command Inter-
preter (SCI) Reference Manual has detailed instructions for using these commands. The following
paragraphs summarize the CKD, RVI, and SD commands.

5.8.1 Check Disk for Consistency (CKD)

The CKD command examines the named disk unit for dual allocation and errors in the directory
overhead. For instance, if the size of the directory, the number of files allocated, and the number
of available entries in the directory do not agree, the directory is flagged. Use this command if you
have reason to believe disk or directory structures have been destroyed.

VOLUME NAME: DISKé6 ADUS: 4004 # BAD: O BYTES/ADU: 288
AVAILABLE: 1638 LARGEST AVAILABLE BLOCK: 1624 CONTROLLER ERRORS: 0
PRIMARY SYSTEM IMAGE: SECONDARY SYSTEM IMAGE:

NAME INSTALLED: DISKé6 DEVICE NAME: DS03

Figure 5-1. Show Volume Status Output Listing
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5.8.2 Recover Volume Information (RVI)

If the volume information on track 0 was destroyed, the disk cannot be instalied. The RVI com-
mand recovers the volume information normally stored on track 0 sector 0 of the disk by using the
copy stored on track 1 when the disk was initialized.

Execute the RVI command if either of these two situations occur:

. A flashing crash code of > 1, > 6, or > B occurs during an IPL

) An error code of > 10, > 11,> 12, > 17, > 1B, or > 1C when executing the IV command
The RVI command flags all ADUs as allocated. Copy the disk to another device using one of the
commands for copying directories (see the Backing Up Files, Directories, and Disks section in this
manual), then reinitialize the disk with the INV command. After the disk has been reinitialized,
restore the directories and files to the disk.
5.8.3 Scan Disk (SD)
The SD command scans a disk for hard and soft errors. Hard errors are physical flaws in the disk
surface; soft errors are logical data flaws. The SD command produces a report that can contain
none, some or all of the following:

. Locations where the errors were found — Locations are in terms of tracks, sectors, and
ADUs.

. File names — The file pathname of any file using the disk area in error is listed.

The bad track information on the disk is not changed, however the report may show which files
must be reconstructed.

The SD command scans disks whether or not the disks are installed with the IV command. Use

this command if you suspect your disk has physical flaws and you want to know which files are
affected and need to be recovered.
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Backing Up Files, Directories, and Disks

‘6.1 GENERAL INFORMATION

This section describes how to copy the contents of files, directories, and disks, how to verify the
copies made, and how to back up a DNOS system. The (SCI) discusses the commands for backing
up files, directories, and disks in detail.

Backihg up files provides a method of recovering data should files or storage media be damaged.
Any of the following could cause loss of data:

] Accidental deletion (erasure)

U] Power failure

. Fire that damages equipment and/or media

o Other hardware failure such as a defective disk controller

. System software failure

. Application software failure
Loss of DNOS disk files is uncommon. However, when it does occur, the user faces a difficult or
impossible task of recovering lost data unless backup copies of files, directories, and disks are on
hand. When backup copies are available, lost files, directories, and disks can be recovered using

the procedures outlined in this section.

The following guidelines are offered to help you understand how to protect your data. If your
backup system does not meet these guidelines, you run the risk of data loss.

1. Always keep a log of what is done to the system and when. Such a log can help trace
problems and devise methods to prevent the problem from recurring. The log should
contain entries for these items:

a. Backups
b. Hardware maintenance
c. Both system and applications changes to the software
2. Use a rotation system that uses at least three backup copies. Never back up your cur-

rent data over your most recent backup. If something fails, both the current data and the
backup could be lost. This could leave you with an outdated backup or nothing.
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3. Back up data as frequently as necessary to ensure data integrity. The more volatile the
data, the more often it should be backed up. Once a week may be sufficient for data that
changes rarely, but data that is constantly changing may need to be backed up more
than once aday.

4. Always keep two system disks. One disk can be used to troubleshoot your system. if
some type of failure occurs that erases the data on the system disk, the same problem
may recur and destroy the backup disk.

5. Always verify a copy operation. Hardware failures can cause data to be copied incor-
rectly but no errors are reported by the copy utility.

6. Consider transaction logging. If done properly, this can reduce the frequency with
which backup operations are required without compromising recovery capabilities.
Transaction logging is not difficult to implement and makes data recovery easier.

6.1.1 Some Suggested Procedures

The following paragraphs suggest methods for implementing a backup program and the reasons
for each step. You may want to use these procedures as is or modify them to meet your needs. You
should plan to be able to recover from total loss of the disk pack in the drive at the time of a fail-
ure. This plan will enable you to recover data lost because of accidental deletion as well as power
failure, severe head crash, and controller failure. You should also consider planning for recovering
from worst case situations. ‘

6.1.1.1 Offsite Archive and Computing Capacilty. Your data is valuable. If a fire, explosion, or
some similar catastrophic event destroyed your computer installation and the media, your busi-
ness could experience difficulty depending on how critical the data center is to its operation. You
may want to consider archiving backup packs offsite. Based on the cost of recovery, the cost of
maintaining extra backups, and the risk of such a loss, you may decide that you need total offsite
backup. In many cases, maintaining offsite backup capable of restoring your data base com-
pletely is not worth the cost. You may only want to keep your oldest backup offsite, along with old
archived transaction logs capable of bringing your data back to the status it had at the beginning
of the day. Other methods of handling larger risks (such as insurance) may be appropriate for you.

If you lose your computer and have to replace it, you may need computing capacity to perform the
minimum amount of work needed to keep your business going until your new computer arrives.
Sometimes you can make arrangements with another firm that has a computer similar to yours so
that you have access to such capacity. You must make sure that you save your data and programs
in a form that is usable by this alternate system.

6.1.1.2 A Rotation Backup System. System and data disks can be backed up on magnetic tape
or disks. Regardiess of the media you use for backup, a minimum rotation backup system requires
two extra volumes for each online volume that you want to back up. Put labels on each volume to
identify its position in the rotation cycle and to identify which online volume it backs up. Develop a
well-documented system of keeping a written log of which volumes were backed up, which vol-
umes they were copied to, who did the copy, when the copy was made (date and time), and any
other information you may need to identify any problems with the backup cycle. Some common
mistakes are to back up to the wrong volume in the cycle, or to a volume meant for a different
online volume. Figure 6-1 shows a suggested disk pack rotation in a weekly backup procedure.
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BACKUP BACKUP
DAY 1 A B
BACKUP
BACKUP
1 .
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DISK IN USE ONE~WEEK=OLD TWO-WEEK—-OLD
BACKUP BACKUP
2283046

Figure 6-1. Suggested Disk Pack Rotation in a Weekly Backup Procedure

2270502-9701 6-3



Backing Up Files, Directories, and Disks

If you are using magnetic tape, label each reel in sequence. Disk Copy/Restore (DCOPY), Backup
Directory (BD) and Backup Directory to Device (BDD) maintain headers and trailers to identify the
reels and can detect out-of-sequence reels on restore, but your procedure should not depend on
that alone to ensure correct backups.

In addition, check the integrity of the backup media periodically. Magnetic tape wears out and
needs to be replaced. Disks can develop soft spots that hold data long enough for verification but
lose the data over a span of time. Plan to check the media periodically to ensure smooth function-
ing of your backup procedures and to ensure availability of the data if you need it.

Develop and document contingency plans to use in case any step of the backup procedure does
not work correctly. Such a plan might include copying the disk with Copy Directory (CD) rather
than Copy Volume (CV) or Copy and Verify Disk (CVD). The backup operator can flag any file in
error, and you can recover from the previous backup prior to beginning the next day’s business.
Your plans should also include keeping extra tapes (and possibly disks too) for archiving extra
logs and making extra backups. Any point of the procedure is subject to failure, and you should
analyze what you need for recovery at any point.

Develop and document plans for recovery in case of failure during system operation between
backups. Such a plan may include extra tapes to archive partial transaction logs, and procedures
for when to use them.

6.2 BACKING UP FILES

DNOS provides the Copy/Concatenate (CC) and Append File (AF) commands for copying files. The
two commands are slightly different. The CC command copies a file or concatenates two or more
files and copies them to another file destroying the contents in the destination file. The AF com-
mand copies one or more files and appends them to the end of another file. Both the CC and AF
commands have these things in common:

. The number of files that can be copied with one execution of the command is limited
only by the space allowed to enter input pathnames — a total of 50 characters.
Synonyms can be used to shorten the file pathnames.

. The CC and AF commands copy only sequential and relative record files.

o If the output file does not exist, an expandable, blank-suppressed, sequential file with
an 80-character logical record length is created.

o The output can be directed to a file, printer, or magnetic tape.
U] input appended to a file goes immediately after the last record of the file. This writes

over and destroys the end-of-file mark in the file; a new end-of-file mark is added after
the appended information.
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6.3 BACKING UP DIRECTORIES

The data managed by DNOS is in disk files organized into hierarchies of directories. Maintaining
backup copies of the directories provides easy retrieval in case of loss. Backup copies can be cre-
ated on disk files, or sequential files on disk or magnetic tape. The following DNOS commands
can be used for backing up and restoring both system and user directories:

. Copy Directory (CD) — Copies a directory from one location to another.
o Backup Directory (BD) — Copies a directory to a sequential file
. Backup Directory to Device (BDD) — Copies a directory to a sequential file.

o Restore Directory (RD) — Builds a directory from a sequential file created with the BD or
BDD command.

. Verify Copy (VC) — Compares two directories to determine whether the copy matches
the original

] Verify Backup (VB) — Compares a directory with a backup file to determine whether the
copy matches the original -

The type of media used to hold the backup (disk or tape) determines the command used to perform
the copy. On tape media, the directory has to be stored sequentially using BD or BDD. On disk, a
backup can be stored in either a directory using CD or a sequential file using BD or BDD. When
direct access to a file in the backup copy is required, the better choice is a directory. A sequential
backup file is better when the backup is to be copied back to the original disk or other media, or is
to be transmitted over a communications link. When using the DATE option while producing
backup directories, it may be necessary to retain several backup volumes to ensure that the latest
copies of all directories and files are kept. In this case, retaining backup copies on magnetic tape
may be more desirable than using disks.

6.3.1 Copying a Directory from Disk to Disk

The Copy Directory (CD) command copies a set of files from one disk directory to another disk
directory. The contents of the source directory do not change as a result of the copy operation.
Files and directories that do not exist in the destination directory are automatically created by CD.
The CD command creates a directory with the same maximum number of entries as the one
copied. :

When the CD command completes, a listing is displayed of all directories and files that were
copied. If the CD command is executed in the background mode or the listing must be preserved,
the listing can be written to file by responding to the LISTING ACCESS NAME: prompt with a file
pathname. Figure 6-2 shows an example of such a listing.
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COPY DIRECTORY

ORIGINAL SOURCE:
ORIGINAL DESTINATION: VOL1.SAVEMY

ORIGINAL OPTIONS:
CONTROL FILE:

ADD,ALAISES
VOL1.CONTROL

LIST FILE:

OPTION REPL
MOVE VOL1.MYFILES
EX LIST,CONTROL

*%

* %
% %
%%k

*%k
* %k
*k

X

DIRECTORY VOL1.SAVEMY.OBJECT
PROGA
END OF DIRECTORY VOL1.SAVEMY.OBJECT

DIRECTORY VOL1.SAVEMY.SOURCE
PROGA
END OF DIRECTORY VOL1.SAVEMY.SOURCE

** PROG - PROGRAM FILE
** TASK ID
** PROGA >01
** PROGB >02
dek END OF PROGRAM FILE
*% C
0 ADD
MOVE VOL1.HISFILES
IN A
IN B
IN c
INCL X
I PROG
*% X NOT REPLACED
*k A
** PROG -PROGRAM FILE
**  TASK 1D
** PROGB >01 NOT REPLACED
*k END OF PROGRAM FILE
**x C TYPE/USAGE CONFLICT
*%* B WAS NOT IN THE SOURCE
END

***x%x*% COPY DIRECTORY COMPLETED

Figure 6-2. Copy Directory (CD) Output Listing
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6.3.2 Verifying a Directory Copy

The Verify Copy (VC) command verifies a copy made by Copy Directory. The VC command com-
pares a set of files in a master (source) directory to a set of files in a copy directory to determine
whether the files match. The VC command detects matches by comparing the file type, file use,
file name, and file contents of files at corresponding levels of each set. When the VC command
completes, a listing of all directories and files that were verified is displayed. If discrepancies are
found, error messages are included in the listing. If the VC command is executed in the back-
ground mode or the listing must be preserved, the listing can be written to file by responding to
the LISTING ACCESS NAME: prompt with a file pathname. Figure 6-3 shows an example of such a
listing.

VERIFY COPY 14:28:17 TUESDAY, OCTOBER 26, 1982.
ORIGINAL SOURCE: VOL2.DIR1
ORIGINAL DESTINATION: VOL2.DIR2
ORIGINAL OPTIONS: ALIASES, NODATE, ADD, NOSPRL, NORPRL, SYSFILE
CONTROL FILE:
LIST FILE: LP

*k DIRECTORY VOL2.DIR1.

*% FILE2

**x FILE3

** PROGRAMS - PROGRAM FILE

**x  TASK ID

** PROGA >03

**x PROGB >0E

*% PROCEDURE 1D

*% OVERLAY ID
*k END OF PROGRAM FILE

** FILE1

ELAPSED TIME = 0 MINUTES 58 SECONDS
SIZE OF INPUT = 439 ADU'S

*x%xx%x VERIFY COPY COMPLETED

Figure 6-3. Verify Copy Output Listing

{f a control file is specified with the VC command, it limits the files in the master directory that are
compared against files in the copy directory in the same manner as it limits the copy operation of a
Copy Directory (CD) command. For more information, refer to the DNOS System Command Inter-
preter (SCl) Reference Manual.

6.3.3 Backup Directory (BD)

To copy a directory to magnetic tape or any sequential file, the directory must be changed from a
hierarchy of directories and files to a single sequential file. The Backup Directory (BD) command
copies a set of directories and files in a directory to a sequential file or to a magnetic tape.
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6.3.4 Backup Directory to a Device (BDD)

The Backup Directory to Device (BDD) command copies directories to either disk or tape and veri-
fies the copy. The BDD command creates a backup file as the BD command does, then makes a
sequential copy to the specified device. The directory can be restored to a disk using the Restore
Directory (RD) command. -

The BDD command does not require the system disk to be mounted unless you are copying from
the system disk, therefore, the system disk can bé replaced with a data disk. If the system disk is
involved in the copy process, no other tasks or terminals can be active while the copy is in prog-
ress. In all cases, when BDD is copying to a disk, that disk cannot be installed and used by another
task.

BDD is generally faster than the BD command, but does not offer all the options available for the
BD command. For specific instructions for using the BDD command see the DNOS System
Command Interpreter (SCl) Reference Manual.

6.3.5 Restore Directory (RD)
The Restore Directory (RD) command builds a directory from a sequential file created with the BD
or BDD command.

6.3.6 Verifying a Backup or Restored Copy

The Verify Backup (VB) command verifies the output of a BD or RD command. The VB command
the compares the sequential file created with the BD command to the directory used as input to
the BD command. The VB command also compares a directory created with an RD command to
the sequential file used as input to the RD command. The Verify Backup operation detects
matches by comparing the file type, file use, filename, and file contents. The results of the verify
operation can be listed at a device or sent to a file by giving the proper response to the LISTING
ACCESS NAME: prompt. Figure 6-4 shows a sample output listing from the VB command.
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VERIFY BACKUP 13:57:48 TUESDAY, OCTOBER 26, 1982.
ORIGINAL SOURCE: BACKUP82.0CTOBER
ORIGINAL DESTINATION: VOL2.DIR%
ORIGINAL OPTIONS: ALIASES, DATE, NOREWIND, NOUNLOAD, SYSFILE, NOFAST
CONTROL FILE: :
LIST FILE: LP
*k DIRECTORY VOL2.DIR1
*% FILE3
** FILE2

** PROGRAMS — PROGRAM FILE

** TASK 1D
*%* PROGA >03
*% PROGB >0E
L END OF PROGRAM FILE

*k END OF DIRECTORY VOLZ2.DIR1

ELAPSED TIME = 0 MINUTES 24 SECONDS
SIZE OF INPUT = 1782 ADU'S

*kkk*xx VERIFY BACKUP COMPLETED

Figure 6-4. Verify Backup Output Listing

6.4 BACKING UP ENTIRE DISK VOLUMES

Since the .VCATALOG directory contains the entire contents of a volume, the directory backup
commands can copy entire disk volumes, however, entire disk volumes can be copied faster using
the Disk Copy/Restore (DCOPY), Copy and Verify Disk (CVD), and Copy Volume (CV) commands.
However, these commands do not have the variety of options offered by the directory commands.

6.4.1 Backing Up Using the DCOPY Command

The Disk Copy/Restore (DCOPY) command copies and optionally verifies volumes used with
DNOS. The copy process can be performed from disk to magnetic tape, magnetic tape to disk, or
disk to disk. The copy operation is processed track by track without disk compression. A disk-to-
disk copy requires that the copy disk be the same type as the master disk, for example, two DS80s
or two DS300s. When a magnetic tape copy is made, the destination disk (when restoring the disk
from the tape) must be the same type as the original source disk even when tape is the inter-
mediate medium.

When a magnetic tape unit is used as an output device, the first and last records are identification
records. Each identification record contains a volume name, the date of creation, a reel number,
and data describing the type of disk from which the tape was created. The reel number contained
in the identification records at the beginning and end of the tape provides the means for copying
disks to or from muitiple tapes.
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The system disk does not have to be mounted to perform a copy operation using DCOPY; this
allows systems having only two disk drives to perform a disk-to-disk copy operation on data-only
disks.

DCOPY does not transmit disk errors; if it encounters a disk error it will render the output disk
unusable and terminate the copy process. DCOPY is inflexible with disk allocation and cannot
handle a condition where the input disk has data on a track and the output disk has a bad track at
the same track number location.

CAUTION

We recommend you only use error-free disk packs when using the
DCOPY utility; you should not use flag-free packs. Error-free disk
packs are higher quality than flag-free disk packs. However, you can
use DCOPY on disks that are not error-free by Initializing each disk
of a backup set with the union of the bad track sets from alil the
disks.

The DCOPY command executes line by line as in TTY mode. That is, the command appears from
the bottom of the VDT screen and presents the next prompt only after satisfactory response to the
prompt currently on the bottom of the screen. For specific instructions on using the DCOPY com-
mand, see the DNOS System Command Interpreter (SCl) Reference Manual.

6.4.2 Backing Up Using the CVD Command

The Copy and Verify Disk (CVD) command copies from disk to disk with an optional verify opera-
tion. The copy disk and the master disk must be the same type of disk. The copy procedure is per-
formed file by file with disk compression on all files except key indexed files. Program files are
partially compressed by releasing the unused space at the end of the file. Space available in pro-
gram files as a resuit of deleting tasks cannot be released with the CVD command. A copy direc-
tory (CD) is required to release this additional space in program files.

CVD can tolerate imperfect media; that is, if the output disk has a bad track at the same track
number location where the input disk has data, CVD copies the data to a different track on the
output disk rather than terminate the copy process. As with DCOPY, the system disk does not
have to be mounted. CVD runs somewhat slower than DCOPY, but CVD’s more flexible allocation
“may be preferable. CVD rebuilds directory structures and performs disk compression. (Disk com-
pression includes merging all secondary allocations of a file together.) CVD recovers unused
space from the end of all files except key indexed files. It does not perform compression within a
file, which means it does not recover disk space released by deleting records from a key indexed
file or deleting tasks, procedures, or overlays from a program file. If CVD encounters an unrecover-
able disk error, it renders the copy unusable and terminates the copy process.

The CVD command executes line by line as in TTY mode. That is, the command appears from the
bottom of the VDT screen and presents the next prompt only after satisfactory response to the
prompt currently on the bottom of the screen. For specific instructions on using the CVD com-
mand, see the DNOS System Command Interpreter (SCl) Reference Manual.
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6.4.3 Backing Up Using the Copy Volume (CV) Command

The Copy Volume (CV) command copies and verifies an entire disk volume regardless of the disk
type. The destination volume must be large enough to copy the entire source volume. GV performs
a limited amount of disk compression. CV will not compress key indexed files, nonexpandable
files, and some program files.

CV is flexible with disk allocation and can toIAerate media errors. That is, if the output disk has a
bad track at the same track number location where the input disk has data, CV copies the datato a
different track on the output disk rather than terminate the copy process.

CV does not require the system disk to be mounted unless you are copying the system disk. When
using CV, the system disk in a two disk drive system can be repiaced with a data disk. If you are
copying the system disk, no other terminals or tasks can be active. For specific instructions for
using the CV command, see the DNOS System Command Interpreter (SCl) Reference Manual.

6.5 BACKING UP THE SYSTEM AND DATA DISKS

The directory backup commands discussed in this section back up the system disk and data files
to disk or magnetic tape. The procedures in the following paragraphs also refer to other com-
mands described in the DNOS System Command Interpreter (SCI) Reference Manual.

Decisions concerning which procedure to use for a given backup should be based on the charac-
teristics of the available options. The directory backup commands are flexible. Partial volumes
can be selected from the disk as desired. Using the DATE option, you can select only those files
that have changed since the last backup. These commands compress unneeded space in files and
directories, thus saving disk resources.

The volume backup commands copy the whole disk faster than the directory commands. The
DCOPY command creates a physical, track for track copy, thus allowing ready backup to other
media. The CVD command is a fast way of copying an entire disk to a disk of the same type with
space compression. The CV command is a fast way of copying to a disk of any type.

Data disks can be backed up to one or more volumes and later restored to operation. Disk frag-
mentation is eliminated when the copy is made with CD, BD, and RD commands. While these
commands make the copy, other activities can go on. Table 6-1 shows the other distinguishing
features of the volume and directory backup commands.
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Table 6-1. Volume and Directory Backup Utilities

Features BD BDD CD CVD DCOPY cv
Sequential backup Yes Yes Yes Yes Yes Yes
or copy of entire
disk 7
Sequential backup Yes Yes Yes No No No
or copy of sub-

directory or file

Backup or copy to Yes Yes No No Yes No
tape

Backup or copy Yes Yes Yes No No Yes
between different

disk types

Self-verification No Option No Option Option Option
Other tasks Yes Varies Yes Varies Varies Varies

allowed on system

Requires system Yes No Yes No No No
disk to remain

mounted

Tolerates media Yes Yes Yes Yes No Yes
errors

Limit backup to Option No Option No No No

files created or
updated on or
after a specified

date

Destroys existing No No No Yes Yes Yes
data on target

disk

Performs limited Yes Yes Yes Yes No Yes

disk compression

Recover space Option Option Option No No No
from the end of

aKIF

Recover unused Option Yes Yes Yes No Yes

space from the
end of a program
file
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Table 6-1. Volume and Directory Backup Utilities (Continued)

Features BD BOD  CD CVD DCOPY cv

Recover space Varies No Varies No No Yes
within a program

file released by

deleting tasks,

procedures, or

overlays

Security rights No Yes No Yes Yes Yes
preserved with
backup/restore

The following procedures assume the operator has already prepared all backup disks required.

. Each new disk must have its surface initialized by the Initialize Disk Surface (IDS)
command.

. Each backup disk must be prepared for use by DNOS with the Initialize New Volume
(INV).

o The user must insure the backup volume has enough storage space to hold the informa-
tion to be backed up. In particular, when backing up a large file on a removable disk to a
fixed disk, the user needs to insure the fixed disk has a block of storage large enough
for the entire file. Otherwise, the procedures in the following paragraphs could fail.

. Rotate backup volumes, retaining the old backup copy until the new one is completed.
This guards against system failure during backup. When using the DATE option, be
careful to retain the latest copy of all directories and files; this may required several
backup volumes be retained.

] If the spooler file is going to be copied, the directory .S$SDTQUE must be specifically
included in the backup directory step.

On systems that have two or more disk drives of the same type, the simplest backup procedures
involve using the volume copy commands. The DNOS System Command Interpreter (SCI) Refer-
ence Manual gives complete instructions for using these commands to back up system or data
disks. More complex procedures are needed to back up system and data disks when the system
has only one disk drive. The following paragraphs discuss copying system and data disks for sys-
tems with various types of media.
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6.5.1 Backup/Recovery Plan for Computer Systems with Fixed Disk Storage

In those computer systems equipped with a single disk drive with fixed disk storage such as the
DS10, the disk drive accommodates two magnetic disks. One of the disks is a fixed (nonremov-
able) disk and the other is a removable disk. When the fixed disk contains the computer’s operat-
ing system and other system files (as is the usual case), your data files are on the replaceable
disk. In most instances, the disk containing the current data files is mounted on the disk drive.
Additional data files (including backup files) are kept on other disks that can be mounted on the
disk drive at your option.

Using the CV command is usually the best way to back up either the fixed disk or the removable
disk when both disks are the same size. You can use CVD or DCOPY in the same way. If the fixed
disk is larger than the removable disk (such as the C1400/96), more than one backup disk is
required to copy the entire fixed disk. In that case use BD or BDD to allow you to change the
removable disk during the backup process.

6.5.1.1 Single-Drive Fixed Disk Backup Using CV. Use CV to copy from the fixed disk to the
removable disk when the disks are the same size (or when all the data on the fixed disk can be
copied to the removable disk.) The following procedure illustrates the CV command:

1. Before removing the removable disk from the drive, release any LUNOs assigned to the
removable disk by terminating applications using it and/or using the appropriate release
LUNO command. Unload the removable disk by entering the Unload Volume (UV) com-
mand. After unloading the volume, the operating system displays a message indicating
the disk unit has been unloaded.

2. Procedures for installation and removal of the disk cartridge are given in the DS10,
CD1400/32, and CD1400/96 Disk Drives appendix to this manual. Stop the disk drive by
pressing the START/STOP button on the drive. When the START/STOP indicator light
goes out, remove the installed removable disk and install the disk that will be used to
make the backup of the fixed disk.

3. Pressthe START/STOP switch to start the drive.

4. When the READY indicator on the disk drive lights, enter the CV command.

5. Have CV perform the copy from the fixed disk to the removable disk. Refer to the DNOS
System Command Interpreter (SCI) Reference Manual for detailed instructions on the
CV command.

6. Remove the removable disk. Identify the disk properly and store as the backup copy of
the system files.

7. Replace the disk that was removed in step 2.
8. Perform an initial program load (IPL).

All the data on the backup removable disk is now exactly the same, file for file, as that on the fixed
disk. The files have been consolidated and the volume information has been updated.
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6.5.1.2 Single-Drive Fixed Disk Backup Using BDD or BD. When the fixed disk is larger than the
removable disk you must use either BDD or BD to back up the entire fixed disk. These utilities
allow you to change the removable disk during the backup operation. The following procedure
uses BDD; if you use BD, substitute it in the procedure.

1.

8.
9.

Before removing the removable disk from the disk drive, release any LUNOs assigned to
the removable disk by terminating applications using it and/or using the appropriate
release LUNO command. Unload the removable disk by entering the Unload Volume (UV)
command. After you unload the volume, the operating system displays a message
indicating that the disk unit has been unioaded.

Procedures for installation and removal of the disk cartridge are given in the DS10,
CD1400/32, and CD1400/96 Disk Drives appendix to this manual. Stop the disk drive by
pressing the START/STOP button on the drive. When the START/STOP indicator light
goes out, remove the installed removable disk and replace it with the disk cartridge
upon which the backup of the fixed disk is to be made.

Press the START/STOP switch to start the drive.

When the READY indicator on the disk drive lights, enter the BDD command.

Back up the fixed disk to the removable disk. The operating procedure for the BDD

command is detailed in the BDD command description in the DNOS System Command
Interpreter (SCl) Reference Manual.

When the space on the backup disk is filled, you must remove the removable disk and
replace it with another. Each time this is necessary the following message appears:

Mount Volume <VOLUME NAME> #N in DSxx

Are you ready? (Y/N)

Change the disks using the appropriate procedures, check to see if the device is ready,
then enter Y to continue.

When the entire fixed disk is backed up, remove the final backup disk, identify the
backup disks properly, and store as the backup copy of the system files.

Replace the disk that was removed in step 2.

Perform an initial program load (IPL).

Backup copies produced by BDD and BD cannot be used to load the system. The Restore Direc-
tory (RD) command must be used to produce a copy which can be used to load the system.
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6.5.1.3 Single-Drive Removable Disk Backup. The CV and CVD commands can back up data on
a removable disk. These procedures are more inyolved than the backup of the fixed disk because
you must make four disk-to-disk copies. Two extra disks are required. One disk is a backup to hold
the system data while the fixed disk is being used in the CV or CVD process; the other will contain
the backup copy of the removable disk. The disk used to back up the fixed disk can be used once
its contents are copied back to the fixed disk at the end of the process, or you can elect to use it as
the archived backup of the fixed disk. In this case, part of this procedure serves as the fixed disk
backup.

Backup Procedure Using CV. In the following procedure, the CV command is executed only
once. The responses specify the information for all four copy sequences. Refer to the DNOS Sys-
tem Command Interpreter (SCI) Reference Manual for complete details on the CV command.

CAUTION

Once you execute the CV command, you must enter the information
for all four copy sequences In the correct order. In this backup pro-
cess you cannot enter the CV command to perform just one copy,
then re-enter the CV command for the next copy. Since the system
disk will be unloaded, all four copies must be specified In a single
execution of CV. CV allows you to perform muitiple coples of differ-
ent disks, but all information must be entered before the first copy
begins.

In the following procedure, the fixed disk is called FIXED, the removable disk containing data that
is to be backed up is called CART, the disk used for backup of the fixed disk is called FIXEDBCK,
and the disk used to backup the removable disk is called CARTBACK. To make a backup copy of
data on the removable disk (CART) using CV, proceed as follows:

1. Enter the CV command.

2. Respond to the first set of prompts to initiate a copy of FIXED to FIXEDBCK. Respond
YES to the MORE COPIES prompt.

3. Respond to the second set of prompts to initiate a copy of CART to FIXED. Respond
YES to the MORE COPIES prompt.

4. Respond to the third set of prompts to initiate a copy of FIXED to CARTBCK. Respond
YES to the MORE COPIES prompt.

5. Respond to the fourth set of prompts to initiate a copy of FIXEDBCK to FIXED. Respond
NO to the MORE COPIES prompt.

6. CV prompts you to mount FIXEDBCK in the proper drive for the first copy, then begins
the copy.
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7. Each time a copy completes, CV prompts you to mount the proper disk.

8. When all four copies are complete, CV prompts you to perform an IPL from the fixed
disk.

9. Properly identify and store CARTBCK as the backup copy of CART.

Backup Procedure Using CVD. The CVD procedure for backing up the data on the removable
disk is similar to the CV procedure except CVD prompts you for each copy sequence individually,
performs the copy, then asks whether you want to quit. You must respond NO to this prompt each
time until you have completed all four copies.

CAUTION

In the following procedure, do not leave or terminate the CVD pro-
gram until data on the system backup disk is restored to the fixed
disk. Once CVD begins, the entire program Is in computer memory
and can be used repeatedly until all coples are complete. If this re-
storing of data to the fixed disk is not completed properly, you must
perform an IPL using an installed system backup disk as the remov-
able disk. Then you can use CVD to restore the system backup disk
data to the fixed disk.

In the following procedure, the fixed disk is called FIXED, the removable disk containing data to
be backed up is called CART, the disk used for backup of the fixed disk is called FIXEDBCK, and
the disk used to backup the removable disk is called CARTBACK. Follow these steps to back up
the data on the removable disk:
1. Remove CART and install FIXEDBCK. Copy FIXED to FIXEDBCK. Refer to the DNOS
System Command Interpreter (SCIl) Reference Manual for a complete description of the
CVD command.
2. Replace FIXEDBCK with CART.
3. Use CVDto copy CART to FIXED.
4. Replace CART with CARTBACK.
5. Use CVD to copy FIXED to CARTBACK.

6. Replace CARTBACK with FIXEDBCK. Properly identify and store CARTBACK as the
backup copy of CART.

7. Use CVD torestore FIXEDBCK to FIXED.

8. Terminate the CVD process and perform an IPL from the fixed disk.
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6.5.1.4 Single Disk Drive Data Recovery. On systems having only a single disk drive, damage
that causes loss of data can occur to either the fixed disk or to the removable disk. If the damage
occurs through some malfunction of the system’s hardware or software, take corrective action to
restore the computer system to normal operation before attempting any data recovery proce-
dures. Do not try to use backup disk packs to recover until the hardware has been repaired and ver-
ified operational with diagnostic procedures. Data recovery procedures can begin once the
system is restored to normal operation, or can begin immediately if the data loss on the disk
occurred through improper use of the computer system that is not likely to recur.

If damage causing data loss occurs to the removabie disk, remove the damaged disk and replace
it with the latest version of the backup copy of that disk. Reenter any data entries made to the
damaged disk since the previous backup cycle occurred. Make a backup of the newly restored
disk. You may elect to do this before or after reentering the data entries.

Data recovery is more involved if the damage occurs to the fixed disk causing data loss of operat-
ing system files. The following general procedure recovers data on the fixed disk:

1. Remove the undamaged removable disk.
2. Retrieve a valid backup copy of the system disk (FIXEDBCK) from storage and install it.
3. Perform an IPL from FIXEDBCK.

4. Enter the CV command. Respond to the prompts to copy FIXEDBK to the fixed disk.
Answer NO to the MORE COPIES prompt.

5. CV prompts you to mount FIXEDBK in the proper drive, then begins the copy.

6. When the copy is complete CV prompts you to perform an IPL from the system disk.

7. Reinstall the disk removed in step 1 and resume normal operation.
6.5.2 Backup Using Two Disk Drives
The following steps backup disk volumes on a system having two or more disk drives, where at
least two of the drives have removable disks. In this procedure, DS01 is the system disk and DS02
is the data disk.

1.  Remove the disk from DS02 and install the disk pack to be used for backub.

2. Use CV to copy DS01 to DS02. Refer to the (SCI) for complete details on using the CV
command.

3. Remove the backup copy of the system disk from DS02, identify, and store it. Reinstall
the data files disk pack at DS02.

4. Terminate the CV process.
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The following steps back up the data files on DS02:
1. Enter the CV command.
2. Remove the system disk from DS01 and install the disk to be used for backup.

3. Use CV to copy DS02 to DS01. Refer to the DNOS System Command Interpreter (SCI)
Reference Manual for complete details on using the CV command.

4. Remove the backup copy of your data files from DS01, identify, and store it. Reinstall
the system disk at DS01.

5. Terminate the CV process.

Damage that causes loss of stored data may occur to either of the two disk drives. If a system soft-
ware or hardware malfunction causes damage, take corrective action to restore the computer sys-
tem to normal operation before attempting any data recovery procedures. Begin data recovery
procedures once the system is restored to normal operation, or begin immediately if the data loss
on the disk occurred through improper use of the computer system that is not likely to recur.

If damage causing data loss occurs to the system disk, remove the disk and replace it with the
system backup disk. If the damage causing data loss occurs to the data disk, remove the disk and
replace it with the latest version of the backup copy of that disk. Reenter any data entries made to
the damaged disk since the previous backup cycle occurred. Make a backup of the newly restored
disk. You may decide to do this before or after reentering the data entries.

6.5.3 Backing up a Single Fixed Disk to Flexible Diskettes

On computer systems having a single fixed disk and a removable flexible diskette, the operating
system resides on the fixed disk and cannot be contained on a single flexible diskette. When you
first received your operating system it was on several flexible diskettes (an Initial Build diskette
and two or more Backup Disks). These were used in the Disk Build procedure to build your base
operating system on the large fixed disk. You may have then modified the base system to match
your system’s configuration. You should store the original set of diskettes in case it is necessary
to go through the entire procedure again.

Restoring your system from the initial system can be avoided by copying the entire fixed disk to
flexible diskettes using the BD or BDD command. When making this backup set, name the backup
file DX.SYSTEM so you can later accept the default values during a Disk Build. Label and store
this backup set and do not use it in your regular backup rotation. During your regularly scheduled
backups, you need only to back up your data files.
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If your fixed disk is destroyed, use this procedure to rebuild your operating system. Your system
must contain the standard ROM loader. For a Model 990 and Business System minicomputers, the
system must include a disk drive, a diskette drive, and at least one VDT in the following configura-
tion for the build process to execute correctly:

Type
Disk (4 possible)

FD1000 Diskette
(4 possible)

911 VDT

931 0r940 VDT

931 0r 940 VDT
(channel 0)

Address
TILINE >F800

TILINE > F820

CRU > 0100

CRU >1700
S300, Cl402
or Cl403

TILINE >F980
Cl403 or Cl1404

Interrupt

13

10

8 9600 Baud

11 9600 Baud

Use the initial build diskette (DNOS12DB) shipped with your system and a set of backup diskettes
that contain your saved operating system and files.

The build procedure initiates and executes the Disk Build utility. If you need to terminate Disk
Build prematurely, enter a dollar sign ($) in response to any of the prompts.

Perform the following steps to build the DNOS system disk from diskette:

1. Insert the DNOS12DB diskette in an available diskette drive. Do not write-protect the
diskette.

2. Insert the disk that will contain your restored system in an available drive with the write-
protection enabled. (This disk will be referred to as the target disk.)

3. Toload the Disk Build utility from the diskette to system memory, perform the steps that

apply to your hardware.

If you have a 990/10 or 990/12 system, perform the following steps on the programmer

Enter > 0082 on the programmer panel

panel:

a. Press HALT/SIE
b. Press RESET

c. PressCLR

d.

e. Press ENTERMA
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f. Press MDD
g. Enter> F820on the programmer panel
h. Press MDE
i. Press LOAD
If you have a Business System computer, perform the follov;/ing steps on the front panel:
a. Press HALT/SIE
b. Press ALTERNATE LOAD
4. The Disk Build utility is read from the diskette and sent to memory. When Disk Build
begins execution, the following message and prompt are displayed on one or all the

terminals:

*%*DISK BUILD UTILITY#%x*
DO YOU WANT TO CHANGE ANY DEFAULT VALUES? (Y/N):

If you answer Y, you will have three opportunities to change default values during the
execution of Disk Build:

a. Before Disk Build is copied from the initial build diskette to the target disk, you can
change the default volume characteristics of the target disk.

b. When Disk Build is being Ioaded, you can specify the location of the target disk.

c. Before Disk Build restores the first backup diskette to the target disk, you can
name your backup file.

At this point, turn off the write protection on the target disk drive. If you need to change
any of the default values, enter Y in response to the prompt. Otherwise, enter N.

After your response to the prompt, only your terminal remains active; all others become
blank. A digital clock display appears in the lower right corner of your screen and moni-
tors the execution time of the Disk Build utility.

5. If you answered N to change the default values, skip this step. If you answered Y to
change the default values, the following message and prompt will appear on the screen.
The contents of this message vary with each system, depending on the drives that are
configured and online. The following is an example of a typical message and prompt:

SYSTEM WILL BE BUILT ON ONE OF THE FOLLOWING DISKS:

1D ADDRESS UNIT INTERRUPT TYPE

1 F800 01 13 DS50 - 50M
2 F800 - 00 : 13 DS50 - 50M
3 F820 00 9 FD1000 - 1M

INPUT ID NUMBER OF DESIRED DISK UNIT:
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The table listed in the message represents all of the disks that are online in the com-
puter system. Choose the disk unit you want to be the system disk and inspect the
leftmost column to determine the ID number of that disk unit. Enter the ID number in
response to the prompt. For example, if you choose unit 01 located at > F800 for your
target disk, its associated ID number is 1. Therefore, you enter 1 in response to the
INPUT ID NUMBER OF DESIRED DISK UNIT prompt.

The system built to the disk you specify will support only those devices generated in the
system being restored. If the system being built is the system shipped from Texas
Instruments, it supports only the base S$SHIP configuration. If the system being
restored is a system you backed up, it supports your configuration.

Disk Build now inspects the target disk and evaluates its condition. It will find the disk
to be in one of three states. Your actions are outlined as Case 1, Case 2, and Case 3
below. Follow the set of instructions for the case that begins with the message you see
next.

a. CASE 1. If Disk Build does not find a bad track map on the target disk, the disk
must have its surface analyzed for defects. The following message appears:

DISK REQUIRES SURFACE ANALYSIS

(1) If you answered N to the prompt to change defaults, the following message
now appears as Disk Build begins the work of analyzing and formatting the
disk.

BEGIN STEP 1.

Disk Build automatically issues an Initialize Disk Surface (IDS) command,
which analyzes the target disk for physical flaws and lists the location of any
flaw on abad track map.

When IDS completes, Disk Build performs an initialize New Volume (INV)
command, which creates VCATALOG, assigns a volume name, and installs
the volume on the target disk. In this case Disk Build uses default values for
the INV parameters.

(2) If you answered Y to the prompt to change defaults, the following prompts
appear:

VOLUME NAME: SYSTEM
NUMBER OF VCATALOG ENTRIES:
DEFAULT PHYSICAL RECORD SIZE:
INTERLEAVING FACTOR:
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When you have answered this set of prompts, the following messages appear:
BEGIN STEP 1.

ENTER BAD TRACKS IN THE FORMAT:
HEAD, CYLINDER;

OR .
HEAD, CYLINDER; HEAD, CYLINDER; ETC.
TO END LIST, ENTER AN EMPTY LINE

Enter the list of known bad tracks in the requested format using decimal
numbers for the values (for example, 2, 235; 0,15;). All entries, including the
last, must end with a semicolon. Improper positioning or absence of the punc-
tuation marks returns an error.

CASE 2. |f Disk Build determines that no surface analysis is needed, only the INV
process is required. The following message appears:

o)

@)

DISK REQUIRES INITIALIZATION.

If you answered N to the prompt to change defaults, the following message
appears:

BEGIN STEP 1.

If you answered Y to the prompt to change defaults, the following message
appears:

PERFORM INV?

If you want to reformat the disk (the equivalent of the INV command with
FORCED CLEARING OF DISK set to YES), answer Y to this prompt. Otherwise
answer N. If you answer Y, you are given the option to force surface anaiysis of
the disk. The following prompt appears:

PERFORM IDS?

If you want to have the surface analyzed, answer Y. Otherwise answer N. The
following prompts appear next: :

VOLUME NAME: SYSTEM
NUMBER OF VCATALOG ENTRIES:
DEFAULT PHYSICAL RECORD SIZE:
INTERLEAVING FACTOR:
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When you have answered this set of prompts, the following message appears:
BEGIN STEP 1.

ENTER BAD TRACKS IN THE FORMAT:
'HEAD, CYLINDER;
OR
HEAD, CYLINDER; HEAD, CYLINDER; ETC.
TO END LIST, ENTER AN EMPTY LINE

Enter the list of known bad tracks in the requested format using decimal
numbers for the values (for example, 2, 235; 0,15;). All entries, including the
last, must end with a semicolon. Improper positioning or absence of the punc-
tuation marks returns an error.

c. CASE 3. |If Disk Buiid determines that the disk does not have to be initialized and
VCATALOG exists on the target disk, the following message and prompt appears:

VOLUME NAME: <your volume name>

THE SPECIFIED DISK COULD CONTAIN SOME INFORMATION

ABOUT YOUR BUSINESS. IF N IS ENTERED, THE DISK

WILL BE ERASED. IF Y IS ENTERED, ONLY SYSTEM INFORMATION
WILL BE ERASED. 1IF THERE IS INFORMATION THAT MUST

BE SAVED, ENTER Y. IF THE INFORMATION CAN BE

REPLACED, ENTER N.

SHOULD THE USER INFORMATION ON THE
SYSTEM DISK BE SAVED? (Y/N):

The preceding message indicates that software or data may exist on the target
disk. If you want to keep this information, enter Y. Disk Build will issue the Install
Volume (IV) command. If you do not want to keep this information, enter N and Disk
Build will issue the INV command with FORCED CLEARING set to NO.

EnteraY orN.

(1) Ifyou enter an N and you previously responded Y to change the default values,
the following message appears:

PERFORM INV?
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(2) If you want to reformat the disk (the equivalent of the INV command with
FORCED CLEARING OF DISK set to YES), answer Y to this prompt. Otherwise
answer N. If you answer Y, you are given the option to force surface analysis of
the disk. The following prompt appears:

PERFORM IDS?

(3) If you want to have the surface analyzed, answer Y. Otherwise answer N. The
following prompts appear next:

VOLUME NAME: <volume name>
NUMBER OF VCATALOG ENTRIES:
DEFAULT PHYSICAL RECORD SIZE:
INTERLEAVING FACTOR:

where:
<volume name > is the current name of the target disk.
When you have answered this set of prompts, the following message appears:
BEGIN STEP 1.

ENTER BAD TRACKS IN THE FORMAT:
HEAD, CYLINDER;
OR
HEAD, CYLINDER; HEAD, CYLINDER; ETC.
TO END LIST, ENTER AN EMPTY LINE

Enter the list of known bad tracks in the requested format using decimal
numbers for the values (for example, 2, 235; 0,15;). All entries, including the
last, must end with a semicolon. Improper positioning or absence of the punc-
tuation marks causes an error to be returned.

7. When the target diskis logically installed, the Disk Build utility copies the remainder of
the Disk Build operating system software from DNOS12DB to the target disk using the
Copy Directory (CD) command. During this process, the following message appears on
the terminal:

BEGIN STEP 2.

While the CD command is executing, Disk Build creates a listing file named .B$LISTCD
on the target disk. It also creates the Disk Build system files that are used to build
DNOS. The following message appears on the terminal:

REMOVE INITIAL BUILD MEDIA.
THEN TYPE Y TO CONTINUE:

8. Remove DNOS12DB from the diskette drive.
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9.

10.

11.

12.

Disk Build automatically loads the system from the newly created files on the target
disk. The following message appears:

SYSTEM LOAD INITIATED - WAIT ONE MINUTE.
IF NO MESSAGES APPEAR, START OVER AT STEP 1.

a. Iftheloadis successful, this message appears on the screen:

MOUNT BACKUP DATA VOLUME 1.
THEN TYPE Y TO CONTINUE:

b. If amessage does not appear on the screen after one minute, the load process was
not successful and the data lights on the front panel will display a crash code.
Refer to the DNOS Messages and Codes Reference Manual for an explanation of
the crash code. Correct the cause of the crash, and repeat the Disk Build procedure
from the beginning.

If you are preserving data on your target disk, you may receive a > 120 crash code as a
result of temporary files that needed to be deleted. Start over from the beginning; the
build process should work the second time.

Insert the first diskette with your backup system in the diskette drive. Type Y to continue
the build process. A response other than Y causes the message MOUNT BACKUP DATA
VOLUME 1 to reappeatr. (Typing the dollar ($) sign aborts the Disk Build process.)

Disk Build is now ready to restore the backup data from the diskettes to the target disk.
If you answered Y to change the default values, the following message appears on the
screen:

ENTER THE PATHNAME OF SEQUENTIAL BACKUP FILE: DX.SYSTEM
Press the RETURN key.

Disk Build issues the Restore Directory (RD) command and copies the DNOS operéting
system from the diskette to the target disk. The following message appears on your
screen;

BEGIN STEP 3.

During STEP 3, Disk Build deletes the .S$USER directory and the following files; they
could cause a conflict with the new system if left in the drive:

.SS$UTIL

.S$SHIP

.S$SHARED

S$LANG

.S$CLF

.S$SCA

.S$SDTQUE (file or directory)
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14.

15.

16.

17.
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Disk Build issues prompts at the appropriate times to insert the remaining diskettes.
The following message will appear:

MOUNT VOLUME <x> -
; TYPE $ TO QUIT, Y TO CONTINUE:

where:
<x> is the number of the next volume that you need to instalil.
Remove the current diskette and mount volume < x> as requested.

After Disk Build copies your entire set of backup dlskettes to the target disk, the fol-
lowing message appears on the screen:

BUILD PROCESS COMPLETED.
REMOVE BACKUP MEDIA.
THEN TYPE Y TO CONTINUE:

Remove the diskette. Then type Y. The following message appears:

SYSTEM LOAD INITIATED - WAIT 1 MINUTE.
THEN LOG ON.

After four seconds, the system executes an IPL and the screen becomes blank. When
the IPL is complete, the screen displays the following message:

* TEXAS INSTRUMENTS * DNOS name SYSTEM IPL * STyy *
where:

STyy is the station number of your terminal.
name is the name of generated system.

Wait for all system activity to cease; that is, wait until all of the data lights on the pro-
grammer panel are off. If you are using a Business System computer, wait until the
lights show 0000 on the front panel. This takes some time; the first IPL of the system
must create several structures. These structures include a user ID defined for the first
log-on, system swap files, and a number of interprocess communications (IPC)
channels.

Log on at a terminal. Press the Attention key, then press the exclamation mark (!).

If no other terminal has logged on, the following message and prompts appear in the
teletype (TTY) mode:

INITIALIZE DATE AND TIME
YEAR: <year>

MONTH: <month>

DAY: <day>

HOUR: <hour>

MINUTE: <minute>
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Where you respond as follows:
< year> is a two- or four-digit integer representing the current year.
< month> is a one- or two-digit integer representing the éurrent month.
< day> is a one- or two-digit in‘teger representing the current day.

< hour> is a one- or two-digit integer representing the current hour according
to the 24-hour clock.

< minute> is aone- or two-digit integer representing the current minute.

18. The JOB NAME prompt appears next. Enter a one- to eight-character alphanumeric
string (for example, your name).

SCl is now active and the SCI prompt ([ ]) appears in the lower left corner.

19. The Disk Build process created the following files. They are deleted during IPL, there-
fore you should not use these file names for your own files.

.BSPROGA
.BSLOADER
.B$PASS
.BSCONFIG
.BSOVLYA
S$PRINT
.S$ROLLA
.S$SLG1
S$SLG2
.S$TCALIB
S$BGTCA
S$FGTCA

The .B$LISTRD file is a restore directory (RD) listing of the system just built; the file can
be deleted with the Delete File (DF) command.

6.5.4 Backup/Recovery Plan for Disk Drive/Tape Drive Computer Systems

If your computer system includes a single disk drive and a tape drive, your operating system
resides on the disk. Your method of backing up this disk depends on whether the disk is remov-
able or fixed. The following procedures cover these two cases.
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6.5.4.1 Removable Disk. In a single disk drive/magnetic tape drive computer system with a
removable disk, you should retain a backup copy of the system disk on disk media rather than
tape media. This saves you from having to do a Tape Build if the system disk is destroyed. To copy
your system disk onto another disk, use the following procedure:

1.  Copy the system disk to magnetic tape using the DCOPY utility.

2. If you are performing this step immediately after step 1, and DCOPY is still in memory,
remove the system disk. If this procedure was interrupted, and DCOPY is no longer in
memory, reenter the command DCOPY and then remove the system disk.

3. Install a disk for backup, and copy the tape to disk using DCOPY. Since this disk is now
an exact copy of the removed system disk, you can retain it in the system for operation.
Label the disk previously removed as your backup copy, and store it properly.

The procedure for recovering lost data for the disk drive/tape drive computer system with a remov-
able disk, assuming that any system malfunctions have been corrected, is to remove the damaged
disk or tape and replace it with the latest version of the backup copy of the disk or tape. If you
replace data files, reenter any data entries made since the previous backup cycle occurred. Make
a backup of the newly restored disk. You may decide to do this before or after reentering the data
entries.

6.5.4.2 Fixed Disk. In a single disk drive/tape drive system with a nonremovable disk, you
should back up your system disk to magnetic tape using either the BDD or BD utility. Label these
tapes as your system backup, store them properly, and do not use them in your regular backup
rotation. During the regularly scheduled backups, you then need only to back up your data files.

If your system disk is destroyed, you must rebuild your operating system using the Tape Build
procedure. The Tape Build procedure does not preserve file access security. If you must restore a
system with file security using Tape Build, you will have to redefine the security of each file.

To build a DNOS system disk from tape, Your system must be a standard configuration. It may be
a Model 990 or Business System minicomputer with a standard ROM loader, at least one disk
drive, one magnetic tape drive, and one VDT in the following configuration:

2270502-9701

Type Address Interrupt

Disk TILINE >F800 13

Magnetic tape TILINE >F880 9

911 VDT CRU >0100 10

931 0r 940 VDT CRU >1700 8 9600 Baud
8300, C1402
or 990/10A

931 0r 940 VDT TILINE >F980 11 9600 Baud

(channel 0)

C1403 or Cl404
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Your hardware can contain more than one magnetic tape drive at the specified location.

Perform these steps to build the DNOS system disk from tape:

1.

6-30

Mount the tape labeled Build Tape on the tape drive with the write-prot'ectvion enabled.
Prepare the drive for use.

Enable write-protection on the disk to be used as the system disk. (This disk will be
referred to as the target disk.)

To start the Tape Build process, perform the steps that apply to your hardware.

If you have a 990/10 or 990/12 system, perform these steps on the programmer panel:

Press HALT/SIE

Press CLR

Enter >0082 on the programmer panel
Press ENTER MA

Press CLR
‘ Enter > F880 on the programmer panel
Press MDE

Press MAI

Press CLR

Enter >8000 on the programmer panel
k. Press MDE
I Press LOAD

-~ 0 o 0 TP

= @

—

If you have a Business System 600 or 800, perform these steps on the front panel: -

a. PressHALT
b. Press ALTERNATE LOAD

If you have an S300 system:

a. Turn off the power to the computer.
b. Turnon the power to the computer.
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4. The disk that you are building will be initialized during the build process. The effect will
be the same as if you had issued an Initialize New Volume (INV) command with the
FORCED CLEARING OF DISK response of NO. As the build is done, a Tape Build pro-
gram is read into memory from the tape. When the Tape Build program begins execu-
tion, this message and prompt are displayed on one or all of the terminals:

***DISK BUILD UTILITY**x
DO YOU WANT TO CHANGE ANY DEFAULT VALUES? (Y/N):

If you respond N and accept the default values, the Tape Build program will use its own
values for the following items:

a. Volume name of the disk being buiit, using the current volume name of thedisk if it
has one. The name SYSTEM is used if the volume currently has no name.

b. IDS defaults for testing level.

c. INV defaults for the physical record size, the number of VCATALOG (volume direc-

tory) entries, and the hardware interleaving factor while initializing the disk being
built.

d. Bad track map, allowing you to enter none as the disk is initialized.

At this point, remove the write protection from the target drive. Answer N to this ques-
tion if you want to make no changes. Answer Y if you want to make any changes to
these items as the build proceeds.

Whether you enter Y or N, the terminal you are using remains active. All other terminal
screens that displayed the introductory message become clear. A digital clock display

appears in the bottom right corner of your screen and monitors the execution time of the
Tape Build utility.

Tape Build now inspects the target disk and evaluates its condition. 1t will find the disk
to be in one of two states. Your actions are outlined as Case 1 and Case 2 below. Follow
the set of instructions for the case that begins with the message you see next.

a. CASE 1. |f Tape Build does not find a bad track map on the target disk, the disk
must have its surface analyzed for defects. The following message appears:

DISK REQUIRES SURFACE ANALYSIS
(1) If you answered N to the prompt to change defaults, the following message
now appears as Tape Build begins the work of analyzing and formatting the
disk.
BEGIN STEP 1.
Tape Build automatically issues an Initialize Disk Surface (IDS) command,

which analyzes the target disk for physical flaws and lists the location of any
flaw on a bad track map.
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When the IDS is complete, Tape Build performs an Initialize New Volume (INV)
command, which creates VCATALOG, assigns a volume name, and installs
the volume on the target disk. In this case Tape Build uses default values for
the INV parameters.

If you answered Y to the prompt to change defaults, the following prompts
appear:

VOLUME NAME: SYSTEM
NUMBER OF VCATALOG ENTRIES:
DEFAULT PHYSICAL RECORD SIZE:
INTERLEAVING FACTOR:

When you have answered this set of prompts, the following messages appear:

BEGIN STEP 1.

ENTER HEAD AND CYLINDER ADDRESS OF KNOWN BAD TRACKS.
ENTER THE ADDRESSES ONE PER LINE.

END THE LIST BY ENTERING RETURN ONLY FOR THE NEXT HEAD.
HEAD #

Enter the addresses of any known bad tracks on this volume. Enter the deci-
mal number for the head on the line prompting HEAD #, then press the Return
key. Do not use any special characters such as commas or semicolons. Tape
Build will then prompt with CYLINDER #. Enter the decimal value of the cylin-
der number immediately after this prompt. Then press the Return key. Do not
use any special characters such as commas or semicolons. Tape Build will
then prompt you for the next head and cylinder number in the same manner.
When the list of head and cylinder pairs is complete, press only the Return key
in response to the HEAD # prompt to terminate your input.

CASE 2. If Tape Build determines that no surface analysis is needed, only the INV
process is required. The following message appears:

M

DISK REQUIRES INITIALIZATION.

If you answered N to the prompt to change defaults, the following message
appears:

BEGIN STEP 1.

If you answered Y to the prompt to change defaults, the following message
appears:

PERFORM INV?
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If you want to reformat the disk (the equivalent of the INV command with
FORCED CLEARING OF DISK set to YES), answer Y to this prompt. Otherwise
answer N. If you answer Y, you are given the option to force surface analysis
of the disk. The following prompt appears:

PERFORM 1DS?

If you want to have the surface analyzed, answer Y, Otherwuse answer N. The
following prompts appear next:

VOLUME NAME: SYSTEM
NUMBER OF VCATALOG ENTRIES:
DEFAULT PHYSICAL RECORD SIZE:
INTERLEAVING FACTOR:

When you have answered this set of prompts, the following messages appear:

BEGIN STEP 1.

ENTER HEAD AND CYLINDER ADDRESS OF KNOWN BAD TRACKS.
ENTER THE ADDRESSES ONE PER LINE.

END THE LIST BY ENTERING RETURN ONLY FOR THE NEXT HEAD.
HEAD #

Enter the addresses of any known bad tracks on this volume. Enter the deci-
mal number for the head on the line prompting HEAD #, then press the Return
key. Do not use any special characters such as commas or semicolons. Tape
Build will then prompt with CYLINDER #. Enter the decimal value of the cylin-
der number immediately after this prompt. Then press the Return key. Do not
use any special characters such as commas or semicolons. Tape Build will
then prompt you for the next head and cylinder number in the same manner.
When the list of head and cylinder pairs is complete, press only the Return key
in response to the HEAD # prompt to terminate your input.

5. If Tape Build is performing the IDS command, a graph is displayed to show progress and
a list of any bad tracks is displayed on the screen when the IDS is complete.

6. When the target disk is logically installed, the Tape Build program copies the remainder
of the Tape Build operating system software from the tape to the target disk. During this
process, the following message appears on the terminai:

2270502-9701
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The system files are being recreated for the system that-builds DNOS. As directories
and files are created, their names appear on the screen:

*%xVCATALOG**
**SEDIAG **
**SSROLLA **
**BSLOADER**
**SEPROC  **
**BSOVLYA **
**SEIMAGES*x*
**BEPROGA **
**BEPASS

Tape Build automatically loads the system using the newly created files on the target
disk. The following message appears:

REMOVE INITIAL BUILD MEDIA.
THEN TYPE Y TO CONTINUE:

Unload and remove the tape. With no tape available, respond Y and press the Return
key. The following message appears:

SYSTEM LOAD INITIATED - WAIT ONE MINUTE.
IF NO MESSAGES APPEAR, START OVER AT STEP 1.

If the tape remains mounted, the system might not load from the disk. In this case, to
load the system you need to remove the tape, press HALT, and then press LOAD.

a. Iftheload is successful, the following message appears on the terminal:

MOUNT BACKUP DATA VOLUME 1.
THEN TYPE Y TO CONTINUE:

BACKUP DATA VOLUME 1 refers to your first backup tape.

b. If amessage does not appear on the screen after one minute, the load process was
not successful and the data lights on the front panel will display a crash code.
Refer to the DNOS Messages and Codes Reference Manual for an explanation of
the crash code. Correct the cause of the crash, rewind the Build Tape, and repeat
the Tape Build procedure from the beginning.

Mount your backup tape on the tape drive. When the tape is ready, type Y to continue
the build process. A response other than Y causes the message MOUNT BACKUP DATA
VOLUME 1 to reappear. (Typing the dollar ($) sign aborts the Tape Build process.)

Tape Build issues the Restore Directory (RD) command and copies the DNOS operating
system from tape to the target disk. The following message appears on your screen:

BEGIN STEP 3.
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11.
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14.
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During STEP 3, Tape Build deletes the .S$USER directory and the following files since
they could cause a conflict with the new system:

.SSUTIL

.S$SHIP

.S$LANG

.S$SHARED

.S$CLF

.S$SCA

.S$SDTQUE (file or directory)

If you have several tapes for your backup, when one tape finishes and Tape Build is
ready for the next, the following message appears:

MOUNT VOLUME <X>; TYPE $ TO QUIT, Y TO CONTINUE
where:
< X> is the number of the next volume to be installed.
Remove the current tape and install volume < X> as requested.
After Tape Build copies your backup tape(s), the following message appears:
BUILD PROCESS COMPLETED.
REMOVE BACKUP MEDIA.

THEN TYPE Y TO CONTINUE:

Unload and remove the tape. With no tape available, respond Y and press the Return
key. The following message appears:

SYSTEM LOAD INITIATED - WAIT 1 MINUTE.
THEN LOG ON.

After four séconds, the system executes an IPL and the screen becomes blank. When
the IPL is complete, the following banner is displayed:

* TEXAS INSTRUMENTS * DNOS name SYSTEM IPL * STyy *
where:

STyy is the station number of your terminal.
name is the name of your generated system.

Wait for all system activity to cease. If you are using a 990/10 or 990/12, wait until all of
the data lights on the front panel are off. If you are using a Business System computer,
wait until all the lights show 0000 on the front panel. This may take some time; the first
IPL of the system must create several structures. These structures include a user ID
defined for the first log-on, system swap files, and a number of interprocess communi-
cation (IPC) channels.

Log on at a terminal. Press the Attention key and the press then exclamation mark (!).
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15. If no other terminal has logged on, the screen displays the following message and
prompts:

INITIALIZE DATE AND TIME
YEAR: <year>

MONTH: <month>

DAY: <day>

HOUR: <hour>

MINUTE: <minute>

Where you supply the following responses:
< year> is a two- or four-digit integer representing the current year.
< month> is a one- or two-digit integer representing the current month.
< day> is a one- or two-digit integer representing the current day.

< hour> is a one- or two-digit integer representing the current hour according
to the 24-hour clock.

<minute> is aone-ortwo-digit integer representing the current minute.

16. The JOB NAME prompt appears next. Enter a one- to eight-character alphanumeric
string (for example, your name).

SClis now active and the SCI prompt ([ ]) appears in the lower left corner.

17. The following file and directory names are reserved; they are created during the Tape
Build process. They are deleted during an IPL of DNOS, therefore you should not use
these names for your own files.

.B$PROGA
.B$LOADER
.B$PASS
.BSOVLYA
.S$BGTCA
.S$FGTCA
.S$ROLLA
.S$SLGH
.S$SLG2
.S$TCALIB

The .BSLISTRD file is a restore directory (RD) listing of the system just built. The build

process also creates the .S$PROC directory. Delete these with the Delete File (DF) and
Delete Directory (DD) commands.
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Using Logical Names,
Synonyms, and LUNOs

7.1 GENERAL INFORMATION

Logical names, synonyms, and logical unit numbers (LUNOSs) are alternate names for input/output
(1/0) resources. They differ in where they are used and how DNOS resolves them to access the
intended /O resource.

A logical name is a variable used by DNOS which can have an I/O resource and various parameters
associated with it. A logical name provides more flexibility for the user than synonyms or LUNOs.

A synonym is a variable used by SCI to name a file, channel, or device.

A LUNO is an operating system variable that must be allocated before any 1/O resource can be
accessed. The operating system or applications programs usually allocate LUNOs.

7.2 LOGICAL NAMES

Logical names are user-specified character strings used to name a resource; the character strings
can be from one to eight characters in length. Logical names can be used in place of a device
name or pathname or the first part of a pathname when issuing commands to SCI or in user pro-
grams. Using logical names that are the same as real device names on the system causes unpre-
dictable resulits.

Logical names can be global or job-local in nature. Global logical names are those available to all
users, jobs, and tasks. Job-local logical names, on the other hand, are available only to the job
that creates them and tasks associated with that job.

DNOS uses a number of logical names; the logical name S$UTIL is the pathname of the current
utility program file. Most language packages offered on DNOS define a global logical name for the
program file or directory that they use. This practice minimizes the number of global LUNOs
defined and it avoids defining the same logical name in every user’s set of logical names.

Logical names can have associated user-defined parameters; these parameters pass values
which are associated with the named resource to the job or task using the resource. The param-
eters associated with a logical name depend on the resource being accessed.

Logical names can logically concatenate several files together. These files must be of the same

type but can be on different volumes. There are restrictions on concatenating files; these
restrictions are discussed in the DNOS Systems Programmer’s Guide.
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7.2.1 Assigning, Saving, and Releasing Logical Names

DNOS uses four SCl commands to assign and release logical names; these commands are Assign
Logical Name (ALN), Release Logical Name (RLN), Snapshot Name Definitions (SND), and Snap-
shop Global Name Definitions (SGND). ALN assigns a logical name and the associated param-
eters to an 1/0 resource. RLN deletes a specified logical name from the file containing all logical
names. SND takes a snapshot of user-defined synonyms and logical names and writes them to a
file. SGND saves the current set of global logical names that are in memory in a permanent file;
this command should be used to save global logical names after they have been altered with an

ALN command.

The List Logical Names (LLN) command displays all the logical names defined for the current job
and all the global logical names.

When someone logs on at a terminal, that terminal has access to all global logical names and to
all local logical names associated with the user ID used when logging on to the system. When the
user logs off the system, all logical names created and not released are saved.

DNOS puts no limit on the number of terminals that can be logged on with the same ID. When
more than one terminal logs on with the same ID, the logical names associated with that ID are
saved to disk at the time the last terminal using the ID logs off. When a user logs on at a terminal,
the terminal receives a copy of the logical names associated with the user ID used to log on; the
next terminal logged on using the same user ID receives the same copy of the logical names asso-
ciated with the user ID. Each terminal then has a separate set of logical hames, each associated
with the same user ID. When the last terminal using that user ID is logged off, the copy of the logi-
cal names is saved. This means all changes made at the other terminals are lost; only the changes
made at the last terminal logged off using that user ID are retained.

7.2.2 Example of Logical Name Use

The user might assign the spooler logical name PRINTER1, and the logical name OUTFILE to a
combination of files. For this example, assume the user has sequential files, without ANSI control
characters, some files are on the system disk, some files are on a floppy disk, sometimes the user
wants to print all the files together, and sometimes view the files on a VDT without changing from
one file to another.

When you assign the logical name PRINTER1 to the spooler, prompts appear for all the spooler
parameters and you respond with the desired values as shown below:

First:
[JALN
ASSIGN LOGICAL NAME
LOGICAL NAME: PRINTER1
RESOURCE TYPE: SPOOLER
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Then respond to these prompts as shown:

ASSIGN SPOOLER PARAMETERS
ANSI FORMAT?: NO
LISTING DEVICE OR CLASS: LPO1
NUMBER OF LINES/PAGE: 55
FORM: STANDARD
NUMBER OF COPIES: 5
BANNER SHEET?: NO
GLOBAL NAME?: NO

Assign the logical name OUTFILE with the desired values such as shown below:
First assign the logical name OUTFILE like this:

CIALN
ASSIGN LOGICAL NAME
LOGICAL NAME: OUTFILE
RESOURCE TYPE:. NONE

Next respond to these prompts as shown:

ASSIGN LOGICAL NAME
ACCESS NAME(S): VOL1.FILEA,VOL2.FILEB
GLOBAL NAME?: NO

After assigning these logical names, you might use the Copy/Concatenate (CC) command like
this: '

COPY/CONCATENATE
INPUT ACCESS NAME(S): OUTFILE
OUTPUT ACCESS NAME: PRINTER1
REPLACE?: Y
MAXIMUM RECORD LENGTH:

DNOS then logically concatenates all the files associated with the logical name OUTFILE and
sends the files to the output file. In the case where PRINTER1 is the output file, the result is the
same as if you copied all the files to a temporary file and then printed the temporary file using the
spooler. A

7.3 SYNONYMS
Synonyms are variables in the System Command Interpreter (SCl) language that represent a string
of characters or a null value. Both SCI and the user can assign values to synonyms. When user

defined, synonyms are often used in place of a pathname or the first part of a pathname; this
allows the user to equate a short character string to a long pathname.
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Synonyms are associated with user IDs. When a user logs on the system, the job started receives
a copy of all the synonyms associated with that user ID. When one or more batch jobs are exe-
cuted from a terminal, each batch job inherits a complete copy of all synonyms from the job at the
terminal. The batch job may create its own synonyms or modify the synonyms it inherited; these
actions have no effect on the copy of the synonyms being used at the terminal or any other batch
job already executing.

Since DNOS does not restrict the number of terminals that can be logged on at the same time with
the same user ID, each terminal receives a copy of the synonyms associated with that user ID.
Synonyms can be modified and changed at each terminal without affecting the synonyms the
other terminals are using.

Synonyms are saved when the terminal is logged off. Since several terminals can be logged on
using the same user ID, the copy of the synonyms being used by the last terminal to log off is the
copy that is saved. When a user logs on at a terminal, the terminal receives a copy of the syn-
onyms associated with the user ID used to log on; the next terminal logged on using the same user
ID receives the same copy of the synonyms associated with the user ID. Each terminal then has a
separate set of synonyms, each associated with the same user ID. When the last terminal using
that user ID is logged off, the copy of the synonyms is saved. This means all changes made at the
other terminals are lost; only the changes made at the last terminal logged off using that user ID
are retained.

7.3.1 Assigning, Listing, and Modifying Synonyms
DNOS has three SCl commands that manipulate synonyms:

o Assign Synonym Value (AS) — AS allows the user to define a synonym (an alphanumeric
character string of one to eight characters) and assign a value to that synonym. The
synonym must begin with an alphabetic character.

. List Synonyms (LS) — LS lists all of the synonyms currently defined for the job and the
values for those synonyms.

. Modify Synonym (MS) — MS allows a user to modify the value of a synonym or delete a
synonym. Synonyms are deleted by changing the current value to a null value.

7.4 LOGICAL UNIT NUMBER (LUNO)

A LUNO is a number assigned to an I/O resource. I/O resources are devices, files, and interprocess
communication channels. Where logical names and synonyms are character strings that name
pathnames or devices, LUNOs are hexadecimal numbers in the range from > 00 through > FF that
point to specific /O resources; that is, each LUNO points to one and only one I/O resource at a
time. The LUNO must be opened by the task that uses it. The task opening a LUNO requests cer-
tain access privileges; these privileges can be read only, shared, exclusive write, or exclusive all.
Both SCI and users can assign LUNOs. Whether a logical name or synonym is used to name an 1/0
resource, the resource cannot be accessed unless a LUNO is assigned to it. LUNO assignments
are usually made by the operating system and applications programs. In some very special in-
stances a user may want to assign a LUNO. Refer to the DNOS System Command Interpreter (SCI)
Reference Manual and the DNOS Supervisor Call (SVC) Reference Manual for complete details
and instructions on using LUNOs.
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DNOS uses four types of LUNOs:

Task-Local — A task-local LUNO is one created by a task through an SVC; this type of
LUNO can only be accessed by the task creating it.

Job-Local-Shared LUNOs — Job-local-shared LUNOs are job-local LUNOs that can be

shared by tasks within a job. More than one task can access this type LUNO at the same
time.

Job-Local LUNOs — Any task within a ]Ob can access this LUNO, but only when no
other task is using the LUNO.

Global LUNOs — Global LUNOSs are available to any job or task in the system. Depend-
ing on the access privilege requested when this LUNO is opened, tasks may or may not
be able to access the same global LUNO at the same time.

CAUTION

Global LUNOs are not automatically released when a job or task
completes; they must be released with the Release Global LUNO
(RGL) command. If a global LUNO Is assigned to a secure file, that
file Is accessible through the global LUNO to any user on the sys-
tem. See the Security section in this manual for details.

LUNOSs can be assigned and released using SVCs or SCl commands, as follows:

Supervisor Calls (SVC) — DNOS and applications programs assign and release LUNOs
through the use of SVC blocks. For further details see the DNOS Supervisor Call (SVC)
Reference Manual.

Assign Global LUNO (AGL) — AGL assigns a global LUNO to a device or file. Since this
is aglobal LUNO, it is available to all jobs and tasks.

Assign LUNO (AL) — AL assigns a job-local LUNO to a device or file.

Release Global LUNO (RGL) — RGL releases a global LUNO assignment. Global LUNOs
actively performing 1/0O operations cannot be released; an error is returned if the attempt
is made.

Release LUNO (RL) — RL releases a job-local LUNO. If the LUNO is in use, it cannot be
released.

Show I/O Status (SIS) — SIS displays the currently assigned LUNOs. For further details
on this command see the Status Commands section in this manual and the SIS com-
mand in the DNOS System Command Interpreter (SCl) Reference Manual.
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8
Using the Output Spooler

8.1 GENERAL INFORMATION

The DNOS output spooler queues the output sent to a printer until the printer becomes free for
use. Users can send output to a specific printer or to a predefined class of printers. Output sent to
a device waits until the device is free. Output sent to a class of devices waits only until one of the
devices in the class becomes free.

8.1.1 . Enabling Devices for the Spooler

Initially, the spooler does not know of any devices available to it, and this causes all Print File (PF)
commands to fail. The user must issue Modify Spooler Device (MSD) commands indicating device
names, class names, and forms for each printer'available for spooling. The MSD command also
removes printers from use by the spooler.

Each type of device has its own writer task. LPWRITER is the writer task for line printers. For print-
ers with device names such as LPO1 and LP12, the task LPWRITER reads the spooled files and
prints the contents on the selected printer. DNOS supplies LPWRITER as part of the standard sys-
tem. For other types of devices, users must write their own spooler programs. These user-written
tasks must have names beginning with the first two letters of the names of their devices, ending
with WRITER. For instance, a user may wish to write task PUWRITER to serve as a spooler for
punched output.

8.1.2 Changing the Spooler Device
The Modify Spooler Device (MSD) command allows the user to alter a device’s availability to a
spooler, its form type, or its class membership.

8.1.2.1 Availability to the Spooler. A device can be in one of four states with respect to the
spooler:

. Exclusive mode — Available exclusively for output from the spooler
o Shared mode — Available for output from the spooler and any program

o Queue only mode — Available to have output queued for the spooler, but not printed
until the device is placed in the exclusive or shared mode

o Not available to the spooler
When a device is available only to the spooler, STATUS = EXCLUSIVE appears on the Show QOut-

put Status (SOS) display. Responding EXCLUSIVE to the MSD prompt SPOOLER MODE reserves
the device for the exclusive use of the spooler.

2270502-9701 8-1



Using the Output Spooler

When a device is available to both the spooler and other programs, STATUS = SHARED appears
in the SOS display. Responding SHARED to the SPOOLER MODE prompt puts the device in
SHARED state. The spooler can use a device in the SHARED status just as when the device is in
the SPOOLER state. When the device is in SHARED state, it can also be used for output by any SCI
command or any /O supervisor call. As with any other shared device, each user contends for
access to the device and each attempt to use the device could result in an error if the device is
being used by another command. In the SHARED state, output sent to the spooler remains queued
until the spooler can access the device.

When the Spooler is not currently using a device but spooling to that device can take place (actual
output will be allowed later), the SVS display shows STATUS = QUEUE ONLY. Responding
QUEUE ONLY to the SPOOLER MODE prompt puts the device in QUEUE ONLY status. In this
state, the Spooler spools files to the device, but does not actually output any files to the device
until the mode is changed to EXCLUSIVE or SHARED.

Responding DELETE to the MSD prompt SPOOLER MODE makes the device unavailable to the
spooler. In this state the Spooler cannot spool output to the device.

8.1.2.2 Form Type. This is the type of form currently mounted on the device. The default form
type is STANDARD; other types are user defined. A form name can be any character string of up to
eight characters. The SOS display shows the form type currently in use. DNOS uses the form
name to tell the user when to mount a new form type.

8.1.2.3 Class Membership. Printers can be organized into a collection of similar devices
according to any desired scheme. The names of these collections are class names. The MSD
command assigns class names; enter the name(s) in response to the CLASS NAME(S) prompt.

For example, a system has two letter quality printers named LPO1 and LP02 and three high-speed
printers named LP03, LP04, and LP05. LPO1 and LP02 are assigned to the class name LETTER.
LP03, LP04, and LPO5 are assigned the class name FAST. Letter quality output can be sent to
either LPO1 or LP02 by responding to the LISTING DEVICE OR CLASS prompt with LETTER. Simi-
larly, other output can be sent to LP03, LP04, or LP05 by answering FAST to the LISTING DEVICE
OR CLASS prompt. Output sent to either LETTER or FAST is queued and printed on the first avail-
able printer in that class.

8.2 PRINTING FILES USING THE SPOOLER

When a printer is available to the spooler, two methods use the spooler to print information. One
method uses the Print File (PF) command to specify a file to print. When used with the spooler, PF
places file names in an output queue file until the files can be printed. The other method uses the
Assign Logical Name (ALN) command to assign a spooler logical name to a device available to the
spooler and employs the logical name as an output device name. With the latter method, the out-
put file is a temporary file that the spooler queues until a device becomes available.

The Assign Logical Name (ALN) command assigns a logical name to the spooler; the scope of the

name can be either global or job local. Once defined, the logical name can be used as a response
to the output access prompt for all SCl commands.
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Using a spooler logical name can be a convenient way to redirect output when devices are fre-
quently removed or exchanged. For example, if the spooler logical name PRINTER is assigned to
LPO1 and LPO1 breaks, PRINTER can be reassigned to another working printer. If PRINTER is a
global logical name, all output sent to PRINTER can be redirected from the broken printer to the
working printer without having to inform everyone of the broken printer..

8.3 CONTROLLING OUTPUT

The following commands control output and enable the user to view the status of devices and
output queues. The user can control only the output from his job, while the system operator can
control the output from any job.

. Halt Output (HO) command — The HO command temporarily halts output queued to a
given device or a given class. When a class is halted, files in the process of being
printed continue to print, but no other files queued to the device can be printed until a
Resume Output (RO) command is executed for the class.

o Resume Output (RO) command — The RO command resumes queued output that has
been temporarily halted at a device or class by the HO command. After entry of an RO
command, output continues from where it was halted.

. Show Output Status (SOS) command — The SOS command shows the status of queued
output.

o Kill Output (KO) command — The KO command terminates queued output.

o Modify Output (MO) command — The MO command allows the user to change the out-
put device or priority of a file on the print queue. In the event that a listing device fails
while printing a file, a user cah employ this command to continue printing the file at
another device. An HO command followed by an MO command specifying the new
device accomplishes this.

8.4 CHANGING FORMS

When the spooler selects the next file to be printed to a particular device, it will select one which
needs the currently mounted form, if such a file is waiting to be printed on the device. If no such
file is waiting for the device, the spooler then selects the file with the highest priority and sends a
forms mount request to the operator interface. There are three ways to respond to the request:

o Change the form — Mount the requested form and use the Respond to Operator Inter-
face Request (ROR) command to notify the spooler that the form has been mounted. The
spooler then prints the file.

] Modify the print request — Use the Modify Output (MO) command when you do not want
to mount the requested form, or do not want the selected file to print on that form and/or
device. The MO command lets you specify the device or class, form, and/or priority for
the selected file. The spooler then puts the selected file back on the waiting queue and
selects the next file to be printed.
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Suspend the print request — Use the Kill Operator Interface Request (KOR) command
when you do not want the selected file to be printed next, but you do not want to change
the device or class, form, and or priority for the file. The spooler then puts the selected
file back in the queue from which the file was selected and selects the next file to print.

Both the MO and KOR commands cause the spooler to put the selected file back in the queue to
be printed, however if that file still has the highest priority and no other files are queued to be
printed on the currently mounted form, the spooler will again select that file as the next file to be

printed.

NOTE

Both the Respond to Operator Interface Request (ROR) and Modify
Spooler Device (MSD) commands tell the spooler a new form has
been mounted, but only the ROR command causes the spooler to
start printing the file.

8.5 HANDLING SPOOLER PROBLEMS

An unusual series of events could cause the spooler to stop functioning without any way to be
restarted. In such a case the operator must reinitialize the spooler environment, taking the fol-
lowing steps:

1.

84

Use the Show Output Status (SOS) command to see which files need to be printed. Write
this down, since the spooler does not work. Note the class hames associated with each
device.

Use the List Jobs (LJ) command from the operator console to find the ID of the spooler -
job.

Use the Kill Job (KJ) command with the job ID of spooler job.

Use the Delete File (DF) command to delete the spooler. Specify the global logical name
S$SDTQUE for the PATHNAME prompt.

Use the Execute Job (XJ) command to restart the spooler, giving the following
responses to the prompts, unless your system uses different parameters for PARM1 and
PARM2. See the discussion on spooling in the DNOS System Programmers Guide for
details about other options.
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EXECUTE JOB
SITE NAME: .
JOB NAME: SPOOLER
PROGRAM FILE PATHNAME: SS$SUTIL
TASK ID OR NAME: SP$DST
PARM1: 1
PARM2: 1
STATION 10D:
SYNONYM TABLE PATHNAME: .S$USER.SPOOLER.SYN
PRIORITY: 10
JCA SIZE: MEDIUM

EXECUTE JOB
USE CURRENT USER ID: NO

EXECUTE JoOB
USER ID: SPOOLER
PASSCODE:
ACCOUNT 1ID:

6. Use the Modify Spool Device (MSD) command and the list made in step 1 to reassign all
devices and classes to the spooler.

7. Use the Print File (PF) command and the list made in step 1 tohput the pending output
files back on the printer spool.
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Using the Operator Interface

9.1 GENERAL INFORMATION
The DNOS operator interface provides commands to allow one or more users to serve as system
operators. The operator interface receives messages from users requesting services and then
routes those messages to the system operator. When the system operator answers the messages,
the operator interface modifies its data structures as necessary and sends acknowledgements to
the senders.
In addition to the ability to exchange messages with users, the system operator receives a number
of privileges. Where the users manage only their own jobs, the system operator can manage the
execution of all jobs in the system. The following commands enable the operator to control the
execution, modify the priority, and examine the status of any or all jobs on the system:

. Halt Job (HJ) suspends the execution of jobs running on the system.

o Resume Job (RJ) resumes the execution of halted jobs.

. Kill Job (KJ) terminates the execution of jobs on the system.

] Modify Job Priority (MJP) changes the priorities of jobs.

. Show Job Status (SJS) shows the status of jobs running under a specified user ID.

] List Jobs (LJ) displays the status of all jobs in execution.

o Show Task Status (STS) shows the status of each task in a specified job or under a spec-
ified user ID.

o Execute Job Monitor (XJM) shows a dynamic display of the tasks in the job.
When a user issues one of these commands, it applies only to jobs running under that user’s ID.
The system operator may employ these commands on any job running on the system. The section
Executing and Controlling Jobs explains each of these commands, as well as the commands used
to execute jobs and control tasks.

Complete documentation of each of these operator commands appears in the DNOS System
Command Interpreter (SCI) Reference Manual.
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9.2 SINGLE OPERATOR SYSTEMS

Some sites have one person identified as the system operator. That person receives all messages
sent to the operator, performs any functions requested, and replies to the messages. In such
cases, the operator and terminal are identified to the system by the Execute Operator Interface
(XOl) command.

Provided there is not already a system operator identified, the XOl command starts the operator
task and identifies the user who entered it as the system operator. Messages to the system opera-
tor appear on that user’s terminal in the following format: ‘

OR Request-ID* FROM User-ID AT hh:mm -- Message
where:
OR is the message identifier indicating an operator request.

Request-ID is the number of the request, counting requests from when the system operator
issues XOIl. The asterisk appears whenever the requesting task has been suspended,
awaiting a response from the operator.

User-ID is the ID of the user who made the request.
hh:mm is the hour and minute the request was made.
Message is the request sent by the user

The operator has two ways to respond to the request:

1.  Ifthe request can be honored, the operator does what is asked and lets the user know by
issuing a Respond to Operator Interface Request (ROR) command.

The system operator executes the ROR command and responds to the REQUEST ID:
prompt with the request-ID following the OR in the operator request message. If the OR
request-ID is followed by an asterisk, prompts are displayed and when the system
enters the information, the suspended task resumes execution.

If SCI is not active in the foreground, pressing the F4 key performs the same function as
entering ROR and pressing the Return key.

2. If the request cannot be honored, the operator issues a Kill Operator Interface Request
(KOR) command.

The KOR command specifies the system operator cannot fulfill the request. The system
operator executes the KOR command and responds to the REQUEST ID: prompt with
the ID number following OR in the request message.

If SCI is not active in the foreground, pressing the F5 key performs the same function as
entering KOR and pressing the Return key.
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Pressing the F4 and F5 keys to respond to operator request messages dedicates the operator’s
terminal to serve as the system console until the operator uses the CMD key to resume SCI
execution.

The operator’s terminal can be kept free for other uses while retaining the privileges (and obliga-
tions) of the system operator. The operator issues the Receive Operator Messages (ROM) com-
mand to have messages routed through the maiibox facility. When a message arrives, it waits in
the mailbox until the operator presses the RETURN key. The message appears in mallbox format

as follows:

I MAIL--0001 RECEIVED time date message

The time and date tell when the message arrived. The message itself follows the same format as
other DNOS messages.

To quit being the system operator or to change terminals, the operator issues the Quit Operator
Interface (QOl) command.

(] qoI

9.3 MULTIPLE OPERATOR SYSTEMS

At sites with distributed resources or where no one can act as a full-time system operator, the
DNOS operator interface can be shared among several users. In this arrangement, no single per-
son uses the XOl command. Instead, they each use the Receive Operator Message (ROM) com-
mand to have the interface send them the message. The ROM command allows an operator to
receive messages either from all users or from just those users with a specified user ID.

o In environments where equipment is clustered in several areas, all users in an area log
on with the same user ID. Whoever issues the ROM command indicates the user ID for
the area and becomes the area operator.

o Iin environments where users must share the system operator function, each one retains
a personal user ID. They take turns serving as the system operator by issuing ROM
commands specifying all user IDs.

In both environments the requests go to the operator via the mail facility. Pressing the Return key
or issuing the List Operator Messages (LOM) command has the interface display any pending
messages. Next, the operator decides whether to honor each request and issues either a Respond
to Operator Interface Request (ROR) comr{and or a Kill Operator Interface Request (KOR) com-
mand as appropriate. To surrender the system operator function, the user issues the Kill Operator
Message (KOM) command. )

Multiple operator systems do not provide privileged commands for the system operator or
operators.
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9.4 MESSAGES SENT TO THE SYSTEM OPERATOR
Messages to the system operator come from the following sources:

e The Create Operator Message (COM) command aliows the user to enter a message text
and sends it to the operator.

) The output spooler generates messages to the system operator whenever it needs to
have forms mounted.

U] User programs can generate messages using operator interface routines. These rou-
tines are described in the DNOS System Programmer’s Guide.
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Executing and
Controlling Jobs and Programs

101 GENERAL INFORMATION

A job consists of one or more programs running under DNOS. Once activated, a program is called
a task. Each job has its own set of resources, such as files and devices. The following commands
allow the user to execute jobs and to perform various operations on jobs currently executing
under a user ID:

U Execute Batch (XB)

Execute Batch SCI Job (XBJ)
] Execute Job (XJ)

. Show Job Status (SJS)

. Halt Job (HJ)

¢  Resume Job (RJ)

. Kill Job (KJ)

] List Jobs (LJ)

. Modify Job Priority (MJP)

. Execute Job Monitor (XJM)

10.2 EXECUTING AND CONTROLLING JOBS

Two types of jobs exist in DNOS, interactive jobs and batch jobs. An interactive job is one that
executes at a terminal and allows a user to request actions and receive responses interactively. A
batch job executes independent of a terminal, getting its inputs from a file of commands and
sending its outputs to a listing file.

In an interactive job, you always have a foreground task executing. Usually SCl is requesting and
executing a command. You can also have one background task executing at the same time. SCI
starts the background task from your terminal, but the background task continues to run without
any need for input from your terminal.
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A batch job executes without any exchange of information with a user. Usually batch jobs execute
long streams of commands to perform standard operations that need no attention. Some exam-
ples include system log analysis, daily accounts billing, data base reorganization, and similar
standard maintenance activities.

10.2.1 Executing an Interactive SCl Job
Interactive SCI jobs are started in two ways, logging on to SCI and using the Execute Job (XJ)
command.

The XJ command can start an interactive job at another terminal. XJ could start a special applica-
tion program running at one or more terminals, with your terminal as a central control point for a
number of other jobs.

While in your interactive job, you can execute several of the SCl commands as background tasks.
For example, the Copy Directory (CD) has an option allowing you to execute the program in either
foreground or background. You can also start a background activity with the Execute Batch (XB)
command.

10.2.2 Executing SCI in Background

The Execute Batch (XB) command activates SCI to run in the background mode. SCI runs without
interacting with the terminal until finished, then SCI sends a message that the background task
has been completed to the terminal that initiated the XB command. A batch command stream can
be created by a text editor or with the Create Batch Stream (CB) command. ‘

When executing a background task, press the Return key from time to time or enter the WAIT
command. The background task termination message is displayed when the background task
completes and the Return key is pressed. If the WAIT command was used, the background task
termination message will be displayed automatically when the background task completes.

10.2.3 Executing Batch Jobs

The Execute Batch Job (XBJ) command creates a batch SCI job with operating parameters that
may be different from those of the creating job. As with the XB command, jobs executed by the
XBJ command use a batch stream input, but they run independently of a terminal. Since batch
jobs are independent of a terminal, there is no limit on the number of batch jobs that can be
started from a terminal.

10.2.4 Viewing Job and Task Status

The Show Job Status (SJS) and Show Task Status (STS) commands show the status of any or all
jobs and tasks executing under a user ID. Both commands produce similar listings; the difference
is SJS shows the status of jobs, while STS shows the status of tasks. Figure 10-1 shows an exam-
ple of the SJS output listing. Figure 10-2 shows an example of the STS output listing.

USER-ID  JOB-NAME ID PRI STATE JCASIZE CURRENT MAXIMUM
KC0017 PRINT 0022 3 2 4000 2548 3477

Figure 10-1. Show Job Status Output Listing
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USER-ID JOB-NAME ID PRI STATE JCASIZE CURRENT MAXIMUM

SYSTEMOO PRINT 0001 20 2 . 2048 828 1042
TASK ID RUN-ID STN PRI R-PRI STATE WP PC FLAG1 FLAG2 CPU SECS
FILMGR 05 02 0 o0 24 590E CO6E F100 0000 0.6
SCI990 01 01 2 4 164 17 8796 3pD8 7000 0000 3.2
SJSSTS 30 08 2 4 150 00 E0BC DCF6 F000 0800 0.2

Figure 10-2. Show Task Status Output Listing

Tables in the Show Task Status (STS) paragraph in the DNOS System Command Interpreter (SCl)
Reference Manual give detailed explanations for the columns in the SJS an STS output listings.

10.2.5 Stopping and Restarting Jobs in Execution

The Halt Job (HJ) command suspends the specified job currently executing under a specified user
ID. The job is halted but not killed; this allows the user to stop and start his jobs as necessary. The
system operator can stop and start any user’s job in the system.

The Resume Job (RJ) command resumes execution of a job previously haited.

10.2.6 Terminating Jobs In Execution

The Kill Job (KJ) command terminates the execution of a specified job currently executing under a
specific user ID. The user can kill any job running under his user ID. The system operator can kill
any job in the system. A job stopped with the KJ command cannot be restarted with the RJ
command. '

10.2.7 Llisting Jobs in Execution '

For the system operator, the List Jobs (LJ) command displays the status of all jobs executing in
the system. Other users canonly list the status of jobs executing under their user IDs. Figure 10-3
shows an example of a listing produced by the LJ command when you answer YES to the TASK
INFORMATION prompt. Since these are batch jobs, no station ID appears under the STN header.
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USER-1ID JOB-NAME ID PRI STATE JCASIZE CURRENT MAXIMUM

STRESS SORT 0000 20 2 6144 2394 2844
TASK ID RUN-ID STN PRI R-PRI STATE WP PC FLAG1 FLAG2 CPU SECS
SORTMG 2A 1A 3 197 09 0006 26DC 3000 0000 0.0
FILEMGR 05 02 0 o0 24 906C c05C D100 0000 7.1
SCI990 01 01 B4 192 17 89EE 4040 1000 0000 3.9
SCI9%0 01 14 B4 202 17 89EE 4040 1000 0800 1.5
TIME1 03 18 B4 241 09 5DA0 5B26 1000 0800 11.7
SORTMG 2A 19 3 224 09 0006 041C 3000 0000 11.7

USER-ID JOB-NAME ID PRI STATE JCASIZE CURRENT MAXIMUM

STRESS COMPARE 000D 20 2 6144 2394 2844
TASK ID RUN-ID STN PRI R-PRI STATE WP PC FLAG1 FLAG2Z CPU SECS
FILEMGR 05 02 0 0 02 75CA 0264 D101 0000 403.5
SCI990 01 01 B4 194 17 B89EE 4040 1000 0000 2.5
SCI990 01 0A B4 201 17 89EE 4040 1000 0800 2.4
SCI9%0 01 2D B4 199 17 89EE 4040 1000 0800 8.2
Xxcp 8A 40 B4 228 09 70BC 3684 1000 0400 5.6

Figure 10-3. List Jobs Output Listing

10.2.8 Modifying Job Priority

The Modify Job Priority (MJP) command, available only to the system operator, modifies the pri-
ority of a job during its execution. Job priorities can range from 1 through 31 with 1 being the high-
est priority.

10.2.9 Monitoring a Job
The Execute Job Monitor (XJM) command shows the user a dynamic display of the tasks running
in his job. The system operator can see the display for each job in the system.

10.3 EXECUTING AND CONTROLLING PROGRAMS

Most programs are activated by SCI commands. Since different languages have different execu-
tion commands, users should consult the appropriate language guides for instructions on how to
execute their programs.

Once activated, programs running under control of DNOS are called tasks. When activated, each
receives a run-time ID from DNOS which can be used to reference the task during execution.

The user can view the status of a task by issuing the Show Task Status (STS) command, terminate
the task by issuing the Kill Task (KT) command, suspend it by issuing the Halt Task (HT) com-
mand, and resume it by issuing the Resume Task (RT) command. The HT and RT commands are
most useful when debugging a task. For additional details and detailed descriptions of the HT and
RT commands, refer to the DNOS System Command Interpreter (SCI) Reference Manual.
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Executing and Controlling Jobs and Programs

10.3.1 Showing Task Status
The Show Task Status (STS) command lists the status of all tasks in a specified job or all jobs run-
ning under a user ID. Figure 10-4 shows an example of the output from the STS command.

Tables in the paragraph on the STS command in the DNOS System Command Interpreter (SCl)
Reference Manual give specific details about the information in the STS output listing.

10.3.2 Kiiling Tasks
The Kill Task (KT) command terminates an active task within a user’s job. Tasks that perform end

action do so prior to termination. When the KT command completes, DNOS displays the state of
the task when the task was terminated.

The operator cannot kill tasks in another user’s job; he has to kill the entire job.

USER-ID  JOB-NAME ID PRI STATE JCASIZE CURRENT MAXIMUM

SYSTEMOO PRINT 0001 20 2 2048 828 1042
TASK ID RUN-ID STN PRI R-PRI STATE WP PC FLAG1 FLAG2 CPU SECS
FILMGR 05 02 0 o 24 S90E CO6E F100 0000 0.6
SCI990 01 01 2 4 164 17 8796 3pD8 7000 0000 3.2
SJSSTS 30 08 2 4 -150 00 £0BC DCF6 FO000 0800 0.2

Figure 10-4. Show Task Status Output Listing
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Handling a System Crash

11.1 GENERAL INFORMATION

This section describes the procedures to be followed in the event of a system crash or lockup.
DNOS contains internal consistency checks. If DNOS detects an error in the system during one of
the checks, the system crashes.

The system operator knows a system crash has occurred when both of the following occurs:

1. Noterminal in the system responds to keyboard input.

2. The POWER, FAULT, IDLE, and RUN indicator lights on the front panel of the
minicomputer (Figures 2-1 and 2-2) are lit.

When the FAULT light is|off and no terminal responds to keyboard input, the system is hung in a
loop. A system crash can/be forced to allow diagnosis of the problem.

The pattern in the data lights on the front panel of a Model 990 minicomputer and in the numeric
display of a Business System computer after a system crash represents a hexadecimal crash
code. The system crash ¢odes and a description of their causes are listed in the DNOS Messages
and Codes Reference Manual.
System crashes usually occur as the result of critical hardware errors or failures in system
software.
11.2 DUMPING THE CONTENTS OF MEMORY TO .S$CRASH
When a system crash occurs, the system idles, waiting for action to be taken. To analyze the
cause of the system crash, dump the system memory to the .S$CRASH file. Use the following
procedure:
1. Halt the minicomputer:
a. On Mode] 990 minicomputers, press HALT/SIE on the programmer panel.

b. On Business Systems minicomputers, press HALT on the front panel.

2. Press RUN on|the panel.
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Handling a System Crash

This causes the contents of memory to be written to the file named .S$CRASH on the system disk.
When the dump is completed, the IDLE light is turned on again. The dump takes about a second.
After the dump is completed, an initial program load can be performed. The crash dump can be
examined with the XANAL command described in the DNOS System Command Interpreter (SCl)
Reference Manual and the DNOS Systems Programmer’s Guide.

On a Business System 300, DNOS automatically writes the crash dump to the .S$CRASH file. Wait
a minute for this to happen, then turn the power off and back on to perform an IPL.

If immediate analysis of the crash dump is impossible, the contents of the file named .S$CRASH
can be copied to a file in another directory with the Copy Directory (CD) command. Since
.S$CRASH is an image file, only CD can copy it. This copy should be made as soon as possible
after the initial program load is performed on the system. This allows another dump, if necessary,
without destroying the earlier one.

If the problem occurs again, contact your customer representative. Send a copy of the crash file,
system link map, and a description of what was happening at the time of the crash. Be sure the
crash file contains the entire system memory image at the time of the crash. Use the Show Mem-
ory Status (SMS) command to see how much memory your system has. The Create System Files
(CSF) command can be used to recreate the crash file if necessary.

11.3 FORCING A SYSTEM CRASH

A problem can occur in the system that does not result in a system crash, but prevents useful
work on the system (the system malfunctions, but the FAULT lamp is not lit). For example, a sys-
tem routine can hang in a loop or a deadlock condition may arise. In such cases, it is desirable to

force a system crash in order to obtain the crash dump for analysis.

Model 990 and Business System minicomputers have slightly different procedures for forcing a
system crash.

11.3.1 Model 990 Minicomputers
The following procedure forces a system crash on Model 990 minicomputers:

1.  Press HALT twice.
2. Press the following in sequence:

a. PCDISPLAY

b. MAENTER
c. CLR
d. MDE
e. RUN

3. The system crashes with a crash code of > 62.
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In some cases, you cannot

Handling a System Crash

Dump the contepts of memory to the .S$CRASH file by pressing HALT and then RUN.
See the paragraph in this section titled Dumping The Contents of Memory to .S$CRASH.

Perform an initiaV program load.

force a crash dump with this procedure. DNOS may be in a hang condi-

tion, the front panel may be locked out, or some other unusual condition may prevent the normal
crash procedure from working. If this is the case, try the following set of steps to force the crash,
with the crash code that you choose in step 4.

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

2270502-9701

Press HALT, the

n press RESET.

Enter the value > 00A6 in the front panel.

Press ENTER MA.

Enter the crash code of your choice into the front panel. (Use something unique, such as

>FACE.)

Press MDE, then

press MAI.

Enter the value » 032C.

Press MDE, ther,
Enter the value
Press MDE, thet
Enter the value
Press MDE, the

Enter the value

1 press MAL
>020C.
N presé MAI.

> 1FAO.

n press MAL.

> 1D03.

Press MDE, theh press MAI.

Enter the value

> 10F8.

Press MDE, then press MAL

Enter the value

>00B4.

Press MDE, then MAI, then CLR.

Do the following 6 times: press MDE, then press MAI.
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19. Press ENTERST.

20. Enterthe value >009A.
21. Press ENTERWP.

22, Enter the value >00A8.
23. Press ENTERPC.

24. Press RUN.

The crash code you chose in step 4 will soon appear on the front panel, signalling the crash has
occurred. Proceed with the following steps:

1. Dump the contents of memory to the .S$CRASH file by pressing HALT and then RUN.
See the paragraph in this section titled Dumping The Contents of Memory to .S$CRASH.

2. Perform an initial program load.

If the crash code you chose does not appear, this procedure will not force a crash. Call your cus-
tomer representative.

11.3.2 Business Systems Minicomputers
The following procedure forces a crash on Business Systems minicomputers:

1. Press HALT 11 times.
2. Press RUN.

3. Dump the contents of memory to the .S$CRASH file by pressing HALT and then RUN.
See the paragraph in this section titled Dumping the Contents of Memory to .S$CRASH.

4. Perform an initial program load.

11.4 PERFORMING AN INITIAL PROGRAM LOAD

After the contents of memory have been dumped following a system crash, an initial program load
(IPL) must be performed to reactivate the system. Use the following procedure:

1. Halt the minicomputer:

a. On Model 990 minicomputers, press HALT/SIE on the programmer panel of the
minicomputer.

b. On Business Systems minicomputers, press HALT on the front panel.
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2. Press LOADont
The FAULT indic
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he front panel of the minicomputer. DNOS is now loaded into memory.

~ator lights for several seconds. and then the terminal banner is dis-

played on all terminals.

3. Logontoaterm

nal.

4. Optionally, use the CD command to copy the system log files (.S$LOG1 and .S$LOG2) to
other files to save log information concerning the crash.

5. Optionally, copy
mand. See the
section.
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the system crash file (S$CRASH) to another file using the CD com-
paragraph Dumping the Contents of Memory to .S$CRASH in this
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Recovering From Power Failure

12.1 GENERAL INFORMATION
The power failure recovery feature of DNOS provides for recovery on TILINE* disks and video dis-

play terminals (VDTs) after the occurrence of a short-term power loss. This feature makes it possi-
ble for long-running or one-time jobs to survive poor or unstable power generation environments.

Recovery from a power failure may not always be possible. Sometimes power fluctuations cause
unpredictable results. Sometimes hardware-related problems prevent recovery from the power
loss. In such cases, an initial program load must be performed on the system.

Power failure recovery occurs automatically when the following requirements are met before the
power loss:

1. Battery support hardware is instalied on the target system.
2. The power faiILﬂre recovery option is selected during system generation.

3. Memory boards and disk controllers are in their correct locations.

12,2 VDT RECOVERY
The battery hardware supports main memary only and maintains that memory for about 15 min-
utes. Only the memory boards in the first six slots of the chassis receive standby power. Every
VDT has a memory bufﬂer associated with it and DNOS maintains a complete image of each
screen within the buffer.|The screen images of all VDT screens in use at the time of a power loss
are rebuilt when power is restored.

12.3 TILINE DISK RECOVERY

Power failure recovery is supported for all TILINE disks. All DNOS disks shipped by Texas
Instruments are TILINE disks.

* Trademark of Texas Instruments Incorporated.

2270502-9701 121




Recovering from Power Failure

When power is restored after a power failure, DNOS allows all TILINE disks installed at the time of
power loss to spin back up to normal speed and become ready. Each type of computer that sup-
ports the power fail option has a maximum wait time for the disk drives to become ready before
reporting an error. The Business System 300 does not support the power fail option. These are the
maximum times for each type of computer:

] Model 990/10 — six minutes
. Model 990/10A and Business System 600 — five minutes
. Model 990/12 and Business System 800 — three minutes

If a disk drive does not come up after power is restored, error code > 0004 (record lost due to power
failure) is returned to any task attempting input/output operations to that device.

When power is restored after a power loss, any task performing input/output operations to a
device other than TILINE disks and VDTs receives error code > 0004 (record lost due to power fail-
ure). The power failure recovery feature does not work for TILINE disks connected in the expan-
sion chassis.

12-2 2270502-9701




13

Using the System Log

13.1 GENERAL INFOR

ATION

DNOS logs information about system operation, using two system files and optional devices.

These devices are speci
mand. This section desc
tents of the system log

ied during system generation or by the Initialize System Log (ISL) com-
ibes how to enable the system logging device and how to dump the con-

files. Refer to the DNOS Messages and Codes Reference Manual for a

description of how to int%rpret the contents of the system log.

13.2 SYSTEM LOG FILES

DNOS automatically records the following information about system operation on a pair of man-

datory disk files:

e Device hérdw@re errors

o Input/output errors

o Task errors

. Cache memory errors

. Memory parity

errors

o Messages generated by DNOS utilities

] Messages gerlerated by user programs or system tasks

The system log files are maintained on the system disk under the names .S$LOG1 and .S$LOG2.
The system begins recording the log messages on either .S$LOG1 or .S$LOG2. When one file is

full, the system records
device specified as the at

*kkkkkkx LOG FIL
where:

n is the file number

22705029701

messages on the other file and displays the following message at the
tention device:

E n FULL
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"Using the System Log

The system log full message tells the user that the contents of the log file (identified by number)
should be copied to another file or device, or it will be overwritten when the other log file fills up.
The Print File (PF) command, the Copy/Concatenate (CC) command, or the Copy Directory (CD)
command can be used to copy the file, as follows:

o Print File writes a copy of the file to an output device.

¢  Copy/Concatenate copies the file to another file or sequential medium.

e  Copy Directory with the INCLUDE option can copy the log file into a file created by the
command. This allows the user to save the log file without having already created the

destination file.

See the DNOS System Command Interpreter (SCl) Reference Manual details on these commands.

13.3 INITIALIZING THE SYSTEM LOG

The Initial System Log (ISL) command allows DNOS users to change the logging device or atten-
tion device from the ones specified when the system was generated. ISL can aiso be used to
recreate the system log files after an error in logging occurs. For complete detalls and instruc-
tions on the ISL command, see the DNOS System Command Interpreter (SCI) Reference Manual.
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Interpreting Error Messages

14.1 GENERALIN FORM{\TION

This section tells how to it
ing classes of errors:

L Utility errors
Compiler and ru
SCl errors

SVC errors

System log erro

. System crash et

These errors generally res
ters, procedures, program

The DNOS Messages and
and run-time errors. The p
ler and run-time errors.

14.2 ERROR REPORTIN

All DNOS error messages
the condition, and a des
follows:

1. Internal error c¢

2. Short, descript
user to further ¢
3. Expanded onlin

The selection of a reporti

2270502-9701

terpret the DNOS error messages and codes. DNOS reports the follow-

n-time errors

Is

rors

ult from device malfunctions or from the use of invalid or illegal parame-
logic, or system logic.

Codes Reference Manual describes all these errors except the compiler
rogrammers guide for the language you are using discusses the compi-

G

include the source of the error, the category of the subsystem reporting

cription of the problem. DNOS offers three levels of error reporting, as

pdes.

ve messages with message categories and identifiers. These guide the

axplanations in the DNOS Messages and Codes Reference Manual.

e explanations.

ng level depends on how much disk space can be devoted to messages.
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Interpreting Error Messages

14.2.1 Internal Error Codes
With the first level of error reporting available, DNOS formats its error messages as follows:

CCCCCCCC-INTERNAL CODE >MMMM VVVVVVVYV

CCCCCCCC is one of the following 1- to 8-character message categories:

Category Message Type
ASSEMBLR Macroassembler messages
CRASH System crash codes and description
DEBUGGER Task Debugger messages
EDITOR Text Editor messages
LINKER Link Editor messages
LOADER Loader crash codes and description
SCI SClI messages (
STATUS Task status messages
SVC Supervisor Call (SVC) messages
UTILITY Utility messages

MMMM is a 4-digit, hexadecimal, internal error code.

VVVVVVVV is an optional, variable-length text string. Semicolons separate logically unrelated
portions of the string.

14.2.2 Short Messages
With the second level of error reporting available, DNOS formats its error messages as follows:

S8S CCCCCCCC NNNN message message message message message
message message message message message
(up to five Lines)

SSS is an error source code of up to three of the following characters:

Code Source of Error
U User
S System
H Hardware
i Informative
w Warning

CCCCCCCC is a 1- to 8-character message category. Additional categories support various pro-
gramming languages, generally in pairs (one for the compiler messages and one for the run-time
messages). The codes for each language are described in its reference manual.

NNNN is the message number, used to locate an explanation of the message in the section for its
category (CCCCCCCC) in the DNOS Messages and Codes Reference Manual or appropriate lan-
guage reference manual. Another category, MAIL, may appear. This category is used for mes-
sages created by users via the CM command or by system functions that use the mailbox facility
to send messages to users.
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14.2.3 Expanded Explanations Online _
For systems supporting expanded message files, DNOS supplies the following information on
request:

Explanation: text that explains the probabile cause of the error and what the system has
: done :

User Action: text that explains what the user can do to recover from the condition

On receiving an error message from the system, the user enters a question mark (?) to request the
expanded error message. Also, the user can issue the Show Expanded Message (SEM) command
to request expanded error messages. The SEM command prompts for a message category and an
identifier or external error code, then displays a full explanation of a system message. On systems
that do not support expanded message files, users must refer to the DNOS Messages and Codes
Reference Manual for detailed descriptions of error-messages. Messages produced by language
processors are found In their own reference manuals, not in the DNOS Messages and Codes Ref-
erence Manual. R '

See the DNOS System Command Interprétér (SCI) Reference Manual for complete instructions on
using the SEM command.
14.3 EXAMPLE OF MESSAGE DESCRIPTION -

The following is an example of a message d'escfiption as reported to the user at the terminal and
inthe DNOS Messages and Codes Reference Manual:.

U UTILITY—0080 sSYS1 IS NOT 'I"HE NAME OF AN INSTALLED VOLUME

Explanation: The specified volume name is not the name of any volume presently
installed on the system.

User Action: If the correct volume name was used, use the Install Volume (IV) com-

mand to install the volume and then try the operation again. Otherwise,
try the operation using th_e correct volume name.
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Running Online Diagnostics

15.1 GENERAL INFORMATION
DNOS online diagnostics provide a means of testing or exercising devices to determine whether
the devices are operating properly. Running online diagnostics does not impact existing opera-
tions or data bases.
Online diagnostics are a powerful tool for provoking' system errors, because they can run for long
periods as low priority tasks. Adequate logging of errors can provide patterns of errors with mini-
mal impact on system performance.
Online diagnostics are run as follows:

o Periodically — perhaps daily — to confirm that each device operates properly.

e  Selectively, when a particular device is reported faulty.

Refer to the DNOS Online Diagnostics and System Log Analysis Task User’s Guide for procedures
to run the online diagnostics.
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Status Commands

16.1 GENERAL INFORMATION

DNOS provides commands that display the system status of 1/0 devices, tasks and jobs, general
system environment, and the software packages installed on the system.

16.2 INPUT OUTPUT STATUS

The following paragraphs discuss status commands that display information on terminals, disk
volumes, printers, and Interprocess Communication Channels.

16.2.1 Show Terminal Information (STl) Command
The STl command shows the status of a terminal and the most recent operations performed at the
terminal. Figure 16-1 shows an example of an output from the STI command.

16.2.2 List Terminal Status (LTS) Command

The LTS command lists the attributes of any one or of all terminals on the system. It also shows
the ID of the user who logged on at that terminal. Figure 16-2 shows an output from the LTS com-
mand. See the description of the LTS command in the DNOS System Command Interpreter (SCI)
Reference Manual for an explanation of the information in the output.

(1 STI
TERMINAL INFORMATION...SITE: SO5...TERMINAL: STO01...USER: JIM
MOST RECENT TASK RUN ID: >86
MOST RECENT LUNO ASSIGNMENT:
TEXT EDIT IN PROGRESS: N
MOST RECENT EDIT FILE:
TASK BEING DEBUGGED:
SCU SESSION IN PROGRESS:

Figure 16-1. Show Terminal Information Output Listing

TERMINAL USER ID LOGON REQUIRED MODE DEFAULT
STO07 DAISY Y VDT VDT
09:29:12 THURSDAY, NOVEMBER 03, 1983.

Figure 16-2. List Terminal Status Output Listing
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16.2.3 Show I/O Status (SIS) Command

The SIS command displays the status of one or all global, job-local, and task-local LUNOs (LUNOs
are displayed according to type). The system operator can execute the SIS command for jobs with
any associated user ID and for all LUNOs in the system. Figure 16-3 shows an example of an out-
put from the SIS command. See the description of the SIS command in the DNOS System Com-
mand Interpreter (SCI) Reference Manual for an explanation of the information in the output.

16.2.4 Show Volume Status (SVS) Command

The SVS command displays the status of a disk volume or of all volumes on the system. SVS
shows which disk drives have volumes in them and provides information about the capacity of the
volume. SVS also displays the number of controller errors encountered while using the volume.
Figure 16-4 shows an example of the output from the SVS command. See the description of the
SVS command in the DNOS System Command Interpreter (SCI) Reference Manual for an expla-
nation of the information in the output.

16.2.5 Show Output Status (SOS) Command
The SOS command displays these types of status for one or more printers in your system:

o Files of one user identified by user ID
. All users’ files
. Output queued for a particular device

U Output queued for all devices

SCOPE OPN TASK JOB RESOURCE

& LUNO ACC NAME NAME TYPE & ACCESS NAME
J 2D JC LP:S LPO1

J 38 JC SEQ. .KCO017.MYFILE
J 3F JC 911 STO1

Figure 16-3. Show I/O Status Output Listing

VOLUME NAME: DISKé6 ADUS: 4004 # BAD: O BYTES/ADU: 288
AVAILABLE: 1638 LARGEST AVAILABLE BLOCK: 1624 CONTROLLER ERRORS: 0
PRIMARY SYSTEM IMAGE: SECONDARY SYSTEM IMAGE:

NAME INSTALLED: DISKé6 DEVICE NAME: DS03

Figure 16-4. Show Volume Status Cutput Listing

16-2 ' 2270502-9701




Status Commands

Figure 16-5 shows an example of an output listing for the SOS command. See the description of
the SOS command in the DNOS System Command Interpreter (SCI) Reference Manual for an
explanation of the information in the output.

NOTE

If the output status of more than one device is listed, the class
names are displayed after all devices are displayed.

16.2.6 Show Channel Status (SCS) Command

DNOS channels are paths through which data flows between two or more tasks. A single owner
task controls each channel. One or more other tasks.can exchange information with the owner
task. Channels can be either symmetric or master/slave. The channel can have any one of the fol-
lowing scopes:

. Global — A channel potentially accessible to any task in the system
. Job-local — A channel accessible only to tasks within the job

. Task-local — A channel accessible only by a single requestor task and the channel

owner task
DEVICE= LPO1 STATUS: EXCLUSIVE FORM: STANDARD
CLASS NAMES= (LP SLP )
ST/ USER FORM SPOOL LOGICAL NAME OR
PRI 1D ID FILE NAME
A/4 GEORGE STANDARD S00004 .FILMGR.LIST.MYFILE
W/4 GEORGE STANDARD $00005 .FILMGR.SRC.MYFILE
w/4 GEORGE STANDARD " 800006 .FILMGR.OBJ.MYFILE

Figure 16-5. Show Output Status Output Listing
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The SCS command displays the following information on the user’s terminal about the channel in
use and available to the current job:

L Channel owner

e  Type of channel

] Scope of channel

o Maximum message length

. Access shared or not shared

e  Number of current Assigns

e Number of current Opens
Only global channels and the channels used by the current job can be displayed.
If the SCS does not complete successfully, an error message describing the error appears on the
user’s terminal. See the DNOS System Command Interpreter (SCI) Reference Manual for instruc-
tions on using this command and the DNOS Systems Programmer’s Guide for a complete discus-
sion of DNOS channels. '
16.3 TASKANDJOB STATUS
You can see what jobs are running with your user ID by using the Show Job Status (SJS) com-
mand, examine the dynamic execution of tasks in your job with the Execute Job Monitor (XJM)
command, display the current state of tasks with the Show Task Status (STS) command, and use
the Show Background Status (SBS) command to check the progress of background activity in your
interactive job. The system operator can use the SJS and XJM commands to examine any one or
all of the jobs in the system.
16.3.1 Show Job Status (SJS) Command
The SJS command shows the status of any or all jobs executing under a user ID. Figure 16-6
shows an example of the output from the SUS command and The DNOS System Command

interpreter (SCI) Reference Manual paragraph on the SJS command explains the SJS display
headings. :

USER-ID  JOB-NAME ID PRI STATE JCASIZE CURRENT MAXIMUM
KC0017 PRINT 0022 3 2 4000 2548 3477

Figure 16-6. Show Job Status Output Listing
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16.3.2 Execute Job Monitor (XJM) Command - '

XJM displays information about jobs executing in the system. Initially, XJM displays the informa-
tion about the job running at the station where the command is issued. For the system operator,
pressing the F1 key steps through the jobs on the system, one job at a time. When all the jobs have
been displayed, pressing the F1 key again displays the first job again. For any other user, the F1
key steps through the jobs running under that person’s user ID. Figure 16-7 shows an example of
the display produced by the XJM command. The first and third lines in the display are headings;
the other lines are information about the job. The Print key can be used to copy the current screen
to the file associated with the logical name SCREEN. See the description of the XJM command in
the DNOS System Command Interpreter (SCI) Reference Manual for an explanation of the infor-
mation in the output.

16.3.3 Show Task Status (STS) Command

The STS command produces a list of any or all jobs and tasks running under a user ID. Figure 16-8
shows an example of the output from the STS command. See the description of the STS command
in the DNOS System Command Interpreter (SCI) Reference Manual for an explanation of the infor-
mation in the output.

USER-ID JOBNAME JOB-ID ACCOUNT 1ID JCA JPRI PRIV CPU-SECS SYNONYM CPU-LOAD
LNO52 SALES1 0011 2048 0Cc 7 193.6 8704 4%
TASKNAME ID RID PR ST WP PC CPU-SECS IO-TRANSFER  SVC-COUNT MEMORY CPU-LOAD
SCI990 01 -7F 7C 17 7A86 7892 6.3 66142 1933 40032 .0%
XJM 74 CB 8C 00 C006 CF4E .1 11200 67 7264 4%
FILEMGR 05 02 00 24 90A4 CO04cC 26.9 2947990 5514 2080 .0%
SCI990 01 01 7C 09 9960 0BFA 47.4 545633 13848 40032 .0%

Figure 16-7. Execute Job Monitor Output Listing

USER—ID JOB-NAME ID PRI STATE JCASIZE CURRENT MAXIMUM

SYSTEMOO PRINT 0001 20 2 2048 828 1042
TASK ID RUN-ID STN PRI R-PRI STATE WP PC FLAG1 FLAG2 CPU SECS
FILMGR 05 02 0o 0 24 S90E CO6E F100 0000 0.6
SC1990 01 01 2 4 164 17 8796 3008 7000 0000 3.2
SJssTs 30 08 2 4 150 00 EOBC DCF6 F000 0800 0.2

Figure 16-8. Show Task Status Output Listing
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16.3.4 Show Background Status (SBS) Command

The SBS command views the status of a program which you activated from your terminal and is
currently executing in background mode. Status messages, which reflect task state codes, are
produced by the SBS command when the background task is active. The SBS display appears in
this format:

1 STATUS - XXXX message text

where:

| indicates an informative message and XXXX is a message number associated with the
message text.

The Status Messages and Codes section of the DNOS Status Messages and Codes Manual
explains the status message in detail.

SCI writes messages to a terminal local file (TLF); there are separate TL.Fs for both foreground and
background activities. Use the SBS command to display the background TLF. The TLF is dis-
played by SBS when the background task has terminated and the TLF has been written in by the
background task. When SCl is in batch mode, the background TLF is written to the listing file or
device when each background command completes.

The background TLF is opened with an open extend opcode so that output written to the TLF is
not lost if you forget to do an SBS between two background task executions. The WAIT command
automatically displays the background TLF if it exists when the background task completes.

16.4 SYSTEM ENVIRONMENT AND PERFORMANCE STATUS

You can use the Show Date and Time (SDT) command to display the current date and time, exam-
ine the system memory and table sizes with the Show Memory Status (SMS) command, display a
chart of the current memory allocation with the Show Memory Map (SMM) command, and examine
the system performance with the Execute Performance Display (XPD) command. The SMM and
XPD commands produce dynamic displays and will not generate output on hardcopy terminals.

16.4.1 Show Date and Time (SDT) Command

The SDT command displays the current date and time at the terminal where the SDT command is
executed. In the batch mode, SDT writes the date and time to the batch listing file. The time is
given according to the 24-hour clock in this manner:

13:34:10 TUESDAY, FEBRUARY 05, 1980.
16.4.2 Show Memory Status (SMS) Command

The SMS command shows the memory size, system size, and system table area sizes. Figure 16-9
shows an example of the output from the SMS command.
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SHOW MEMORY STATUS

SYSTEM TABLE AREA = 6154 BYTES
2880 BYTES . LARGEST AREA USED =3664 BYTES

CURRENT USAGE

USER JCA AREA = 2048 BYTES
1042 BYTES LARGEST AREA USED =1304 BYTES

CURRENT USAGE

SYSTEM JCA AREA = 4096 BYTES
1042 BYTES LARGEST AREA USED =1472 BYTES

CURRENT USAGE

SEGMENT MANAGER AREA 1 = 2048 BYTES

CURRENT USAGE = 818 BYTES 'LARGEST AREA USED = 868 BYTES
FILE MANAGEMENT AREA ~ 1 = 4096 BYTES
CURRENT USAGE = 518 BYTES LARGEST AREA USED = 518 BYTES

Figure 16-9. Show Memory Status Output Listing

16.4.3 Show Memory Map (SMM) Command

The SMM command displays memory usage by system and user tasks. This information is dis-
played on the terminal, and is updated every two seconds. If any portion of the memory display is
blank, that memory is currently not in use.

The F1, F2, and F3 function keys are used to show which blocks of memory are being used for sys-
tem and user tasks. The use of these keys is defined as follows:

F1 Use the F1 function key to display the memory being used by the system. When you
press the F1 key, the blocks of system memory in the display are replaced by the S
character. Press the F1 key again to remove the S character(s) from the display.

F2 Use the F2 function key to display the memory being used by user tasks. When you
press the F2 key, the blocks of user memory in the display are replaced by the U
character. Press the F2 key again to remove the U character(s) from the display.

F3 Use the F3 function key to display the memory currently cached by DNOS in mem-
ory. This software cache holds blocks of memory that are not currently executing. It
allows faster access time than retrieving the segments from disk the next time they
are needed. When you press the F3 function key, the blocks of cached memory in
the display are replaced by the C character. Press the F3 key again to remove the C
character(s) from the display.
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Figure 16-10 shows the initial display from the SMM command. See the description of the SMM
command in the DNOS System Command Interpreter (SCI) Reference Manual for an explanation

of the information in the output.

DNOS DYNAMIC MEMORY MAP

MEMORY SIZE = 576.0 K MEMORY RESIDENT 0S = 162.3 K
# OF SEGMENTS IN SOFTWARE CACHE = 70 TOTAL SIZE = 78.5 K
# OF SEGMENTS SWAPPED OUT = 35 TOTAL SIZE = 194.0 K

# OF AVAILABLE MEMORY BLOCKS = 28 TOTAL SIZE = 145.0 K LARGEST = 37.3 K

0.0K
72.0K
144,0K
216.0K
288.0K
360.0K
432.0K
504.0K

K = 1024 BYTES X = 1152

2285321 F1-STATIC MEMORY F2-USED SEGMENT MEMORY F3~-CACHE MEMORY

Figure 16-10. Initial Show Memory Map Display
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Press the F1 function key and the S character appears in the display representing the static sys-
tem use within the memory map. Press the F2 key and the U character appears, representing the
areas occupied by used user memory segments. Press the F3 key and cache memory area is filled
with C characters. Figure 16-11 shows the memory map display after pressing the F1, F2, and F3
keys.

16.4.4 Execute Performance Display (XPD) Command

The XPD command displays system performance statistics; these statistics include task counts,
job counts, and memory usage. Because the counters are sampled at specific intervals, not con-
stantly, the percentages are estimates.

During execution, pressing the F1 key reinitializes the display. Pressing the Command key termi-

nates the display and returns to the SCl command mode. By assigning the logical name SCREEN
to afile, the Print key can copy the current screen to the file.

DNOS DYNAMIC MEMORY MAP

MEMORY SIZE = 576.0 K MEMORY RESIDENT 0S = 162.3 K
# OF SEGMENTS IN SOFTWARE CACHE = 70 TOTAL SIZE = 78.5 K
# OF SEGMENTS SWAPPED OUT = 35 TOTAL SIZE = 194.0 K

# OF AVAILABLE MEMORY BLOCKS = 28  TOTAL SIZE = 145.0 K LARGEST = 37.3 K

0.0K ] SSS555555555555555555555555555555555555555555555SS5SSS
72.0K | 5555555555555555555555555355555555555555S5555S555SSSSS
144.0K ] SSS555555555555555555555555555555555555555555555S5S5SSS
216.0K | SSS555555555555555555555555555555555555555S5555SS5SSSS
288.0K ] SS5555555555555555555555555555555SSSSSSSSS
360.0K
432.0K ] UuUUUUUUUUUUUYUUU ccccccccccuuuuuvulullyuuuluLyyUuUY
504.0K 1 UUUUUUUUUULUUUULY cccceccecccuuvuuyubyuuuuug uuuuu

K = 1024 BYTES X = 1152

2285322 F1-STATIC MEMORY F2-USED SEGMENT MEMORY F3-CACHE MEMORY

Figure 16-11. Complete Show Memory Map Display
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Figure 16-12 shows an example of the output from an XPD command. See the description of the
XPD command in the DNOS System Command Interpreter (SCI) Reference Manual for an expla-
nation of the information in the output.

16.5 SOFTWARE STATUS

The most recent modifications and updates to each unique software product are documented in a
history file named .S$SYSTEM.S$HSTRY. Software package installations and patch batch
streams supplied by your software representative follow a convention of updating the history file
on the running system disk or, if specified, on a target system disk. If the history file is not modi-
fied by the user, it functions as a valuable modification record to assist the system manager and
customer support representative in isolating system software problems.

DNOS PERFORMANTCE

Number of Clock Ticks: 6685 Count Active Wom

Number Ticks % Spot % Counters: Tasks: 36 1 0
DS01 U: 43 0 7 Jobs Cmp: 0 Jobs : 10 1 0
cCPU U: 229 3 24 Tasks Cmp: 0 Memory: Use Max Avail
Schd U: 6460 96 76 Seg Mgr: 0 Sys Table: 5688 6772 18834
FM T U: 15 0 1 File Mgr: 177 JCA Table: 2082 2524 12288
Ldr U: 1 0 0 IPC Calls: 0 SM Table: 4832 5038 12288
Mp 1 U: 75 1 9 Roll Outs: 0 FM Table: 5660 6032 12288
FM X U: 41 0 S5 FM Queues: 15 Buf Area: 2848 4096
DS02 U: 0 0 0 Ovly Lds: 7 User Mem: 355680 956384
DS03 U: 0 0 0 Name Mgr: 1 Rolled Out: Segments - 0
DS04 U: 0 0 0 10U Calls: 1 Disk Records - 0
DS05 U: 0 0 0 WOT Calls: 0 Disk Res Tasks in Mem: 31
DS06 U: 0 0 0 JCA Expds: 0 Cache List: Buf - 61 Prg - 16

Figure 16-12. Execute Performance Display Output Listing
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The List Software Configuration (LSC) command lists the most recent updates for each software
package with entries in the history file. Figure 16-13 shows a sample listing from the LSC com-
mand. See the DNOS System Command Interpreter (SCI) Reference Manual for further instruc-

tions in using this command.

SOFTWARE UPDATE
RELEASE

SOFTWARE PACKAGE REVISION DATE
DNOS DBMS-990 2.2.0 07/09/82
DNOS TIFORM 2.1.0 09/20/81
DNOS (SEP23 KERNEL) 1.1.1 01/13/83
DNOS (SEP23 UTILITY) 1.1.1 01/13/83

11:06:10 THURSDAY, MAY 19, 1983.

PROFILE

INSTALL
DATE

05/20/82
01/15/83

PATCH
DATE

05/20/82
05/20/82
02/16/83
02/10/83

Figure 16-13. List Software Configuration Output Listing
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Appendix A

_Keycap Cross-Reference

Generic keycap names that apply to all terminals are used for keys on keyboards throughout this
manual. This appendix contains specific keyboard information to help you identify individual keys
on any supported terminal. For instance, every terminal has an Attention key, but not all Attention
keys look alike or have the same position on the keyboard. You can use the terminal information in
this appendix to find the Attention key on any terminal.

The terminals supported are the 931 VDT, 911 VDT, 915 VDT, 940 EVT, the Business System
terminal, and hard-copy terminals (including teleprinter devices). The 820 KSR has been used as a
typical hard-copy terminal. The 915 VDT keyboard information is the same as that for the 911 VDT
except where noted in the tables.

~ Appendix A contains three tables and keyboard drawings of the supported terminals.

Table A-1 lists the generic keycap names alphabetically and provides illustrations of the
corresponding keycaps on each of the currently supported keyboards. When you need to press
two keys to obtain a function, both keys are shown in the table. For example, on the 940 EVT the
Attention key function is activated by pressing and holding down the Shift key while pressing the
key labeled PREV FORM NEXT. Table A-1 shows the generic keycap name as Attention, and a
corresponding illustration shows a key labeled SHIFT above a key named PREV FORM NEXT.

Function keys, such as F1, F2, and so on, are considered to be already generic and do not need
further definition. However, a function key becomes generic when it does not appear on a certain
keyboard but has an alternate key sequence. For that reason, the function keys are included in the
table.

Multiple key sequences and simultaneous keystrokes can also be described in generic keycap
names that are applicable to all terminals. For example, you use a muitiple key sequence and
simultaneous keystrokes with the log-on function. You log on by pressing the Attention key, then
holding down the Shift key while you press the exclamation (!) key. The same information in a table
appears as Attention/(Shift)!.

Table A-2 shows some frequently used multiple key sequences.

Table A-3 lists the generic names for 911 keycap designations used in previous manuals. You can
use this table to translate existing documentation into generic keycap documentation.

Figures A-1 through A-5 show diagrams of the 911 VDT, 915 VDT, 940 EVT, 931 VDT, and Business
System terminal, respectively. Figure A-6 shows a diagram of the 820 KSR.

2274834 (1/14)
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Keycap Cross-Reference

Table A-1. Generic Keycap Names

Business
. 911 940 . 931 820"
Generic Name System
VDT EVT vDT Terminal KSR
Alternate
MOde None None
Attention?
Back Tab None None
Command? FORM
NEXT |
Control CONTROL
Delete
Character None
Enter
Erase Field

Notes:

'The 820 KSR terminal has been used as a typical hard-copy terminal with the TPD Device Service
Routine (DSR). Keys on other TPD devices may be missing or have different functions.

0On a915 VDT the Command Key has the label F9 and the Attention Key has the label F10.

2284734 (2/14)
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Keycap Cross-Reference

Table A-1. Generic Keycap Names (Continued)

: Business
" 911 940 931 820
Generic Name System
; VDT EVT VDT Terminal KSR
Erase Input
Exit DAY
Forward Tab
F1i
F2
F3
: | [
Notes:

‘The 820 KSR terminal has been used as a typical hard-copy terminal with the TPD Device Service
Routine (DSR). Keys on other TPD devices may be missing or have different functions.

2284734 (3/14)
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Table A-1. Generic Keycap Names (Continued)

Generic Name

911
VDT

940
EVT

931
vDT

Business
System
Terminal

F5

Fé

F7

F8

F9

CONTROL

F10

Notes:

'The 820 KSR terminal has been used as a typical hard-copy terminal with the TPD Device Service

Routine (DSR). Keys on other TPD devices may be missing or have different functions.

2284734 (4714)
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Table A-1. Generic Keycap Names (Continued)
Business

. 911 940 931 820
Generic Name VDT CEVT VDT '?gr?rt\?:; | KSR

F11 SONTROL e

F12

F13 CONTROL smpr{}

F14 CONTROL

Home

Initialize Input .E . CTRLE

Notes:

"The 820 KSR terminal has been used as a typical hard-copy terminal with the TPD Device Service
Routine (DSRY). Keys on other TPD devices may be missing or have different functions

2284734 (5/14)

22705029701



Keycap Cross-Reference

Table A-1. Generic Keycap Names (Continued)

911 940 931 Business 820"
Generic Name System
vor EVT vor Terminal KSR
Insert o -
Character (,vHAR .
Next None
Character
Next Field
Next Line
Previous -
Character
Previous Field None

Notes: .
'The 820 KSR terminal has been used as a typical hard-copy terminal with the TPD Device Service
Routine (DSR). Keys on other TPD devices may be missing or have different functians.

2284734 (6/14)
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Table A-1. Generic Keycap Names (Continued)
, 911 940 931 Business 820"
Generic Name . System
VDT EVT VDT Terminal KSR

Previous Line

Print None
See See’ See
Repeat Note 3 Note 3 Note 3 None
Return |
Shift SHIFT E
Sklp None
Uppercase uPPER
Lock CASE

Notes:

"The 820 KSR terminal has been used as a typical hard-copy terminal with the TPD Device Service
Routine (DSR). Keys on other TPD devices may be missing or have different functions.

3The keyboard is typamatic. and no repeat key is needed.

2284734 (7/14)
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Table A-2. Frequently Used Key Sequences

Function Key Sequence
Log-on Attention/(Shift)!
Hard-break Attention/(Control)x
Hold Attention
Resume Any key

Table A-3. 911 Keycap Name Equivalents

911 Phrase Generic Name
Blank gray Initialize Input
Blank orange Attention
Down arrow Next Line
Escape Exit
Left arrow Previous Character
Right arrow Next Character
Up arrow Previous Line

2284734 (8/14)
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Appendix B
Model 733 ASR/KSR Terminal

B.1 GENERAL INFORMATION

This appendix describes the operation of Texas Instruments Model 733 ASR/KSR Data Terminals.
For detailed information on installing and programming these terminals, refer to the Mode/ 733
ASR/KSR Data Terminal Installation and Operation manual.

The Model 733 KSR (Keyboard Send/Receive), shown in the lower view of Figure B-1, consists of a
keyboard/printer assembly. The Model 733 ASR (Automatic Send/Receive), shown in the upper
view of Figure B-1, consists of an identical keyboard/printer plus a cassette tape transport
assembly.

The Model 733 ASR Data Terminal is an automatic send-receive terminal that has a keyboard for
manual input, a printer for hard copy output, and two magnetic tape cassette units for the auto-
matic input and output of data. The data terminal also serves as a console for the Model 990
Computer.

The printer produces hard-copy output<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>