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Chapter 1

O v e r v i e w

R e l e a s e
The information in this System Administration book applies
to Release 3.01 of the 16-bi t and Release 1.02 of the 32-bi t
operating systems based on UNIX.

A u d i e n c e
The audience for this book is the System Administrator, the
person charged with the day to day maintenance and
operation of the system. As asystem administrator, you
should be knowledgeable in the business and office
procedures of your company or department. Computer
experience and programming knowledge are not required.

As asystem administrator, you are responsible for the
following jobs; the operating system provides menu screens
and help screens to lead you through these jobs. The
System Administration help screens are contained in the
System Documentation module. Note that the system
administration menus can not be performed on an uppercase
only terminal.

Install and update the system software
The system software, often referred to as the operating
system, is delivered to you on either floppy disk,
streaming tape, or already installed on the hard disk.

Installing and updating the system software is
accomplished by inserting the media so that the
software can be copied to the hard disks in your Main
Unit, Mass Storage Expansion Unit, or Small Computer
System Inter face (SCSI) Uni t . Your terminal screen
displays the instructions to follow to do the copy and
questions you must answer about your system.

Install and update the application packages
The application packages are also delivered to you on
floppy disks or streaming tape. Instruct ions for
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installing and updating these application packages are
displayed on your terminal screen. Application packages
which personnel in your organization have created and
which reside on the hard disk can also be installed using
the menus and help screens. Application packages that
you have purchased from another source can be created
so that they are installed using these same instructions
or installation instructions should be delivered to you
with the application packages.

Configure and reconfigure the system
Configuring the system requires answering questions
displayed on the screen about the devices, terminals,
and printers you have. Initial configuration of the
system is done during the "Completing Installation"
step of the system software installation process.

Start up and shut down the system
Starting up the system permits you to set the date and
time in the system and prepare messages for users.
Setting the date and time is only necessary after the
system is tinned off. After the date and time are set,
the system automatically keeps track of the date/time
and outputs them in various displays and reports.
Preparing messages for users permits you to notify
users of any information you want them to know. When
any user logs on the system, your message is
automat ical ly d isplayed on the user 's terminal .
Messages can advise users of scheduled shut downs,
new system features, etc.

Shutting down the system brings all operations to
an orderly halt.

Control the system printers
The system automatically schedules print jobs on a
continuous basis. Controlling the system printers
permits you to start, stop, and delete printing jobs. It
also permits you to control the print job where aspecial
form is needed to be installed in aprinter (for example,
payroll checks).

Assign the user accesses to the system
Each person who is to use the system must be added as
auser. Depending on the job requirements of the user,
you can assign the user permissions to only those
programs and files needed.
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Back up system files periodically
Backing up system files means to copy the files from
the hard disks to removable media, either floppy disk or
streaming tape. You must periodically do aback up and
store the floppy disks or streaming tape in asafe place.
If aproblem occurs, you use these back up copies to
restore files on the hard disks.

Recover and repair files
Recovering Rles means to copy the back up files to the
hard disks. Repairing files may be possible if the
problem is not serious. You can run the repair program
at any time; the program can automatically repair a
variety of file problems. The check and repair program
runs automatically when you go multi-user on the
system to check the integrity of all files.

Operate system diagnostics
Diagnostics are programs you can run to check parts of
the system; for example, acommimication line. You may
be asked by the system support person to run
diagnostic programs and report the results.

C o n t e n t
This book provides you with general information about the
operating system and adescription of each job. This book is
to be used in conjunction with the System Administrator
help screens.

The chapters behind the General Information tab
explain the basics of the system and of the operating
system; general information about the system, file system,
and printer spooler system. Read these chapters before you
install your operating system software. The information is
essential in understanding many of your jobs.

The chapter behind the Software Installation tab
describes how to install your system software.

After the system software is installed, you perform
your system administration jobs for completing installation
and maintaining the system using an interactive menu
selection process. The rest of this book describes how to run
the menus and perform your jobs. The individual job
descriptions are found in the appropriate chapter that
corresponds to the placement of the job in the System
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Administrator Selections menu. The System Administration
Quick Reference card lists the descriptive name of each job
and its item entry selection numbers. The item entry
selection numbers are the numbers entered to select ajob.
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Chapter 2

System Information

O v e r v i e w
This chapter describes several different topics with the same
theme; how to effectively perform your job as system
a d m i n i s t r a t o r .

In order to effectively perform your job as system
administrator you must be able to identify and locate
different featiu*es concerning your system. Knowing where
to locate these features and knowing what you are looking
for speeds up the process of performing your jobs. The
following is alist of these features:

●System Control Panels
●System Back Panels
●System Configuration Sticker
●System Media Report
●System Logs and Reports

System Control Panels
Your operator interface for the TOWER, TOWER 32, or
MiniTOWER Main Unit and the optional TOWER Mass
Storage Expansion Unit (Figures 1, 2, and 3) consists of a
single On/Off switch and status indicators. All of the
operator interface elements are conveniently located on the
front of each unit. The On/Off switch is typically used for
daily start up procedures and to remove operating voltages
from the units when they are not in use. The status
indicators provide hardware integrity information and
hardware activity information. Keep in mind that the
primary interaction with the system is through aterminal.

Main Uni t
The following information identifies the functions of the
Main Unit control panel elements.
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O n / O f f S w i t c h
●On —Enables the operation of the Main Unit and

the optional Mass Storage Expansion Unit by
putting the power system in each unit in an on
state. In addition, moving the switch from Off to On
causes the Main Unit logic elements to perform a
predefined start up sequence consisting of basic
integrity testing, loading system software into
memory if it is installed and has not previously been
loaded, and enabling system software.

●’ Off —Disables the operation of the Main Unit and
the optional Mass Storage Expansion Unit by
putting the power system in each unit in an off
state. With the switch in the off position, the
memory suppor t sys tem remains enab led wh ich
preserves the contents of system memory and keeps
the system time-of-day clock cmrent.

On/Off Indicator (Two color indicator —red and green)
●Green —Identifies that the power system logic

operating voltages, including the memory support
system voltages, are enabled and operating within
their specified range. This is the normal operating
m o d e .

● R e d Ident ifies that apower system logic
operating voltage, including the memory support
system voltage, is not within its specified operating
range. The system is not operational if this condition
e x i s t s .

●Off —Identifies the off condition for the unit power
system excluding the memory support system.

D i s k I n d i c a t o r
● O n A M a i n U n i t W i n c h e s t e r d i s k i s s e l e c t e d a n d

performing an operation. Depending on the duration
of the disk activity, the indication may appear as
only afl icker.

● O f f I d e n t i fi e s t h e a b s e n c e o f M a i n U n i t
r ^ .Winchester disk activity.

C o m m u n i c a t i o n I n d i c a t o r
● O n O n e o r m o r e o f t h e u n i t ' s r e m o t e

communicat ion channels is request ing a l ine
c o n n e c t i o n .
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●Off —Aremote communicat ion channel in the uni t
removed its request for aline connection.

F a u l t I n d i c a t o r
●On —Acritical system failure exists. The system is

not operational when this indicator is turned on.
●Off —The system is operational.

Battery Indicator
●On —Afault exists in the memory support system.

The fault conditions can either be ablown fuse, a
disconnected battery, abad battery or aful ly
discharged battery. Afully discharged good battery
is charged as long as AC power is present; however,
the battery indicator remains on until the system is
r e s e t .

●Flashing —The battery is being charged. The
battery may or may not preserve the contents of
memory if AC power is lost.

●Off —The battery is fully charged and capable of
preserving the contents of memory during an AC
power failure. The battery trickle charges after the
indicator goes off.

Floppy Disk Indicator
If your system has two floppy disk drives, each drive
has an ind icator.
●On —The floppy disk drive is selected and ready for

disk activity; or the drive is selected and adisk
operation is in progress.

●Off —Identifies the absence of floppy disk activity.
Streaming Tape Indicator

If your system has one or more streaming tape drives,
each dr ive has an indicator
●On —The streaming tape drive is selected and ready

for tape activity; or the drive is selected and atape
operation is in progress.

●Off —Identifies the absence of streaming tape
act iv i t y.
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Mass Storage Expansion Unit
The single indicator on the Mass Storage Expansion Unit
provides the following information.

Power Indicator (Two color indicator —red and green)
●Green —The power system logic operating voltages

are enabled and operating within their specified
range. This is the normal operating mode.

●Red —Alogic operating voltage is not within its
specified range. The unit is not operational.

●Off —The unit power system is in an off condition.

System Back Panels
The back panel (Figures 4, 5, and 6) is where the ports
available for adding terminals, parallel and serial printers,
and the memory power switch for the Main Unit are located.
This information is needed when configuring the system.

2 - 7



ttyOO

> c C " >
'C

> ° c k ° r ~

c	 o C . . / s _ j i

r ^) "

’C
Processor Channel B■>(

P r o c e s s o r C h a n n e l A

T 7 ^ ; ; > « c i 3 r o
> o Q o

3 0

0 0

oo

)o ●’i	 _/!>	 0|

- L J “ <
- » ■ » ● i t t

o

o 0

> A
I

!U ’r -O
>

*v i, r >o

. r

o ● o

Memory
^Power Switch

( f
Figure 4Rear view of TOWER

2 - 8



TJo0 * 0
O O ' O '

) - 0 ’ 0
o - o » o *

D - C I : ^ 0 ^
O O ° c z i L ^

ttyOO

2
r

P r o c e s s o r
C h a n n e l Af

P r o c e s s o r
C h a n n e l B

= C > d Z I
o o o
O c J 01 Z

00

O O o
» o

n
o

r - 1

° l / »

>
- C D -

O

Dc

o o

Memory
P o w e r
S w i t c h/

Figure 5Rear view of TOWER 32

2 - 9



. 0

- ^ P d d
M d d

.-■d [i ■■

ttyOO

P r o c e s s o r

C h a n n e l A

0

0
Processor
Channel B^

dd
0

i

Memory
P o w e r

S w i t c h

U X

Figure 6Rear view of MiniTOWER

2 - r o



System Configuration Sticker
The system configuration sticker (Figure 7) has the special
information of how your system was configured at the
factory. All of the following information is given:

●T3rpe(s) of hard disk(s)
●T^e(s) of I/O Controllers and where they are located
●If afloppy disk drive(s) is present
●Maximum number of terminals and printers that can be

a d d e d
●If any communication line interface module(s) (LIM) are

present
●If an Expansion Unit is present

●How many 8inch hard disks are present in the
Expansion Unit

●If any tape drives are present

This information is valuable when configuring your
system after the in i t ia l operat ing system software
installation. There is space available to include any devices
that have been added to the system by aField Service
Representative. It is recommended to keep the information
on th is s t i cker cur ren t .
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System Media Report and System Error Log
The information listed on the system media report and the
system error log are needed when you format ahard disk.

System Media Report
The system media report (Figure 8) is shipped with the unit
from the factory. This report contains the bad block
i n f o r m a t i o n f o r t h e u n i t ' s h a r d d i s k . T h i s i n f o r m a t i o n i s
needed when formatting the hard disk. Note that the hard
disk is formatted when it is shipped, so if the operating

2 - 1 2



system software is being installed for the first time, you do
not need to format. Keep this system media report in asafe
place; its information is needed if the hard disk ever needs
to be re format ted.
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System Error Log
The system error log (Figure 9) is areport of all system
errors that have occurred during the operation of the
system. Refer to the "Inspect the System Error Log
section in the System Reconfiguration chapter in this book
for information on obtaining acopy of the log.

Unrecovered read errors are one type of error that is
listed in this report. When unrecovered read errors have
occurred, the block numbers of the bad blocks are listed on
this report. Unrecovered read errors mean that the data on
the specified block of the disk is unreadable, therefore new

I t
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data should not be written to this block.
If several unrecovered read errors have occurred; you

should reformat the disk. You must enter the bad block
numbers from this system error log report and the
information from the system media report when requested.
Alternate blocks are assigned by the system. It is
recommended to perform afull system backup before
reformatting, then restore the system to its original state.

System Error Report -Selected Items Prepared on Jan 23 16:23 Page 1

DateH’lme of 51/4 Hard or Flex Disk Incident: Mon Jan 23 13:41:12 1984
Incident Sequence Number

Subsystem/Module
F u n c t i o n

H a r d w a r e S t a t u s

Sense Status Bytes
Logical Block
Cylinder =95, Header =3. Sector =9
Retry Count
Error Diagnosis
Transfer Size in Bytes
Simultaneous Bus Activity
Statistics on Device to date:

No. of R/W Operations
No. of Other Operations
N o . o f U n r e c o r d e d E r r o r s

0 0 0 0

h n n n

04, Read Blocks Command
Od, Data Address Mark Not Found Error
0 1 5 1

0 0 0 0 0 0 8 6 1 3

0

R e c o v e r e d

5 1 2

N o n e

3 6 9 7 8 3

0

0

Figure 9 Example of aSystem Error Log report

System Logs and Reports
The system generates anumber of different logs and reports
which are useful in managing and maintaining the integrity
and control of your system. It is recommended that you
become familiar with the contents of each log and report.
For example, if aprint job has not started to print after
being placed on the spool queue, you can determine the
status of the job by looking at the spooler status log. For a
second example, if your system performance is degrading,
you can look at the system error log to determine if an error
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is continuously occmring.

System Logs
The system logs that are generated are:

●application log
●application control log
●application hierarchy log
●spooler status log
●system error log
●system software log
●user login accounting log
●system console log

Application Log
The application log contains arecord of all the progress
messages and the system activity during the performance of
any one of the following application jobs.

●Create an Application Menu Level
●Install Application Manually
●Install Applications (from Floppy Disk or Streaming

Tape Media)
●Move an Application Menu
●Move an Application Package
●Remove an Application
●Remove an Application Menu Level

The application log is created separately for each job
when it is performed; however, you must specify that the
log is to be saved.

For further information on aspecific application log,
refer to the corresponding section in the System
Reconfiguration chapter in this book.

Application Control Log
The application control log provides asummary report of all
operations that have been performed which effects the
status of any application contained in the application
hierarchy. This log provides the following information:

●type of operation performed
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●time and date when the operation was performed
●name of the application

The application control log file grows dynamically and
must be periodically cleared.

For further information on the application control log,
refer to the "List Application Control Log" section in the
System Reconfiguration chapter in this book.

Application Hierarchy Log
The application hierarchy log describes each type of
application category and the application installed under
each category. The log also provides the parent directory
name and the directory name of the application. Each
directory name is encloŝ  within parentheses.

For further information on the application hierarchy
log, refer to the "List All Installed Applications" section in
the System Reconfiguration chapter in this book.

Spooler Status Log
The spooler status log contains information necessary to
control the files on the spool queue. The following
information is displayed for each spool queue file.

●internal spool file id
●spool queue file name
●terminal number where spool queue file was created
●user or login name of who created spool queue file
●destination print device name
●number of copies of spool queue file to be printed
●number of pages contained in the spool queue file
●number of lines per vertical inch
●special forms name
●priority spool queue number
●current status of spool queue file

For further information on the spool status log, refer to
the "Display Spooler Status" section in the System Services
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●time and date when the operation was performed
●name of the application

The application control log file grows dynamically and
must be periodically cleared.

For further information on the application control log,
refer to the "List Application Control Log" section in the
System Reconfiguration chapter in this book.

Application Hierarchy Log
The application hierarchy log describes each t3rpe of
application category and the application installed under
each category. The log also provides the parent directory
name and the directory name of the application. Each
directory name is endoŝ  within parentheses.

For further information on the application hierarchy
log, refer to the "List All Installed Applications" section in
the System Reconfiguration chapter in this book.

Spooler Status Log
The spooler status log contains information necessary to
control the files on the spool queue. The following
information is displayed for each spool queue file.

●internal spool file id
●spool queue file name
●terminal number where spool queue file was created
●user or login name of who created spool queue file
●destination print device name
●number of copies of spool queue file to be printed
●number of pages contained in the spool queue file
●number of lines per vertical inch
●spedal forms name
●priority spool queue number
●current status of spool queue file

For further information on the spool status log, refer to
the "Display Spooler Status" section in the System Services
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chapter in this book.

System Error Log
The system error log collects errors logged by the operating
system. The system error log may record the following
act iv i ty :

●time of the earliest and latest errors
●total number of errors of one or more types
●total number of recovered errors
● t o t a l n u m b e r o f u n r e c o v e r e d e r r o r s
●I/O operations on the system devices
●miscellaneous software type errors
●miscellaneous hardware type errors

The system error log file grows dynamically and must
be periodically cleared.

For further information on the system error log, refer to
the "Inspect the System Error Log" section in the Start-of-
Day chapter or the System Reconfiguration chapter in this
b o o k .

System Software Log
The system software log contains arecord of each step, the
data entries, and any error condition that may occur during
either the initial system software installation process or the
operating system update process.

For further information on the system software log,
refer to the "Inspect the System Software Log" section in
the System Reconfiguration chapter in this book.

User Login Accounting Log
The user login accounting log provides asystem logic
accoimting report of the following information:

●who has logged on the system
●what terminals are being used
●how long auser stays logged on the system
●when the system was booted
●when asystem crash occurs and other system activity

2 - 1 7



From the above information, three separate reports may
be generated specifying the system login accounting of all
users that have logged on the system, the login activity of a
specific terminal, and the login activity of aspecific user.
On each of these reports it specifies the user name, the
terminal name, the login date and time, and the total time
on the system.

The user login accounting log must be enabled before
any system login activity is generated. Once the log is
enabled, it grows dynamically and must be periodically
c leared.

For further information on the user login accounting
log, refer to the "Perform User Login Accounting" section
in the User Accounts chapter in this book.

System Console Log
The system console log is only on systems which have been
updated to include the optional unattended operating
system feature. The log contains arecord of messages
produced while the system is entering multi-user mode.

For further information on the system software log,
refer to the "Inspect the System Console Log" section in the
System Reconfiguration chapter in this book.

System Reports
The system reports that are generated are as follows:

●active processes report
●active users report
●file system size report
●system log sizes report
●user accounts report

Active Processes Report
The active processes report lists all the processes which are
currently being performed on the system. Each process in
the report contains the following information:

●process identification number
● t e r m i n a l n a m e

●central processing unit (CPU) time
● p r o g r a m n a m e
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This report may be displayed to the terminal or listed
on the printer.

For further information on the active processes report,
refer to the "Display All Active Processes" section in the
System Services chapter in this book.

Active Users Report
The active users report lists all the users who are currently
logged on the system. Each user in the report contains the
following information:

● u s e r n a m e

● t e r m i n a l n a m e
●date and time logged on

This report may be displayed to the terminal or listed
on the printer.

For further information on the active users report, refer
to the "Display All Active Users" section in the System
Services chapter in this book.

File System Layout Report
The file system layout report lists the configuration of your
system as d ist r ibuted dur ing the system sof tware
installation or the operating system update. The following
information may be displayed to the terminal, listed on the
printer, or displayed and listed at the same time.

● d i s k
W i n c h e s t e r d i s k

●slice —specifies how the file systems are set up
according to your system disk capacity

●size —specifies the munber of sectors of each slice
●directory —specifies the directory name of the file

system
●disk description —specifies the type of disk

specifies the logical device name of the

For further information on the file system layout report,
refer to the "Display File System Layout" section in the
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System Reconfiguration chapter in this book.

File System Size Report
The file system size report lists the number of disk blocks
being used by aspecific directory. Also, afree space check
report may be requested to list the parent directory name,
the system name, the number of free disk blocks, and the
free entries for adirectory.

The in fo rmat ion in bo th repor ts i s he lp fu l i n
determining if auser area or directory is growing too large
and needs to be stored off line or removed, and to determine
if afile or directory fits on afloppy disk or another media
device. Both of these reports may be displayed to the
terminal or listed on the printer.

For further information on either the file system size
report or the free space check report, refer to the "Display
File System Size" section in the Maintenance and
Diagnostics chapter in this book.

User Accounts Report
The user accounts report lists each accoimt in the system
by the user name, the user identification number, the group
identification number, and the user directory. Also, auser
group report may be requested to list the group name and
the group identification number. These reports may be
either displayed to the terminal or listed on the printer.

F o r f u r t h e r i n f o r m a t i o n o n e i t h e r t h e u s e r a c c o u n t s
report or the user group report, refer to the "List All User
Accoimts" section in the User Accounts chapter in this
b o o k .

2 - 2 0



Chapter 3

File System

D e fi n i t i o n
The system is called an electronic filing cabinet because
many of the papers you formally filed in cabinets are filed
electronically on disks.

F i l e R o o m
The electronic file system is analogous to abusiness file
room. Typically abusiness file room contains avariety of
different filing cabinets. Some filing cabinets contain
hanging folders, some contain manila folders, some contain
both, and some contain neither. Atray labeled "To Be
Filed" is usually overflowing. The electronic filing system
has the same characteristics, except eveiything is always
filed. There is no "To Be Filed" tray.

C o n s i d e r a fi l e r o o m w h i c h h a s a n u m b e r o f fi l i n g
cabinets. Labels on the filing cabinet drawers specify the
contents of the drawers.
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Anumber of hanging folders may be in adrawer, and
each hanging folder may contain several manila file folders.
In each manila folder are several records.
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To describe the location of aparticular report, you
might say, "In the ffle room, look in the second file cabinet
in the drawer labeled Personnel, in the hanging folder
labeled Casual Labor, in the manila folder labeled East Lake
to find the Status report." Adiagram of the location of the
Status report might look like this where the path to the
Status report is shown by adark line.

fi l e r o o m

1
T T T

fi r s t s e c o n d t h i r d f o u r t h
fi l e fi l e fi l e fi l e
c a b i n e t c a b i n e t c a b i n e t c a b i n e t

Tr T 1
fi r s t s e c o n d

d r a w e r
t h i r d
d r a w e r

f o u r t h
d r a w e r

(Personnel)

fi f t h
d r a w e r d r a w e r

I T 1	
C a s u a l

L a b o r
f o l d e r

f o l d e r f o l d e r f o l d e r

1
T Tr

E a s t S o u t h
S t r e e t
f o l d e r

N o r t h

Bypass
f o l d e r

G r e e n
P o n d
f o l d e r

L a k e
f o l d e r

T	
T i m e
S h e e t

Emergency Status

In the electronic file system, the path to the Status
report is similar. However, expressions l ike "the second
filing cabinet" are long. To make it easier, each component
of the file system is given ameaningful name. The file room
itself, which is the complete file system, is called root
because the path diagram resembles an inverted tree with
root as the beginning. You can assign any name to the other
components of your file system. Assume that the assigned
n a m e s a r e :

root —the name of the fi le room
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employee —the name of the second filing cabinet
personnel —the name of the fourth drawer
casual —the name of the hanging folder
east lake —the name of the mani la fo lder
status —the name of the report

In specifying the path to the Status report, aslash
symbol (/) specifies root. Asleish symbol is also used to
separate the file system component names. The Status
report location is specified as:

/employee/personnel/casual/eastlake/status

This specification is called the full pathname of the
Status report. Sometimes full pathnames are required; often
they are not. More information about the pathname
requirements is given later in this chapter.

The file room, cabinet drawers, and folders function as
separators and holders of information. In themselves, they
do not provide information. They may even be empty. The
papers in these holders, however, do provide information.
The Status report, for example, contains status information
about the casual labor employed at East Lake.

In the electronic file system, because the Status report
contains information, the Status report is afile. The file
contains all the characters, numbers, and spaces which
make up the report. This file is assigned the file name of
status. (A file may also be empty which is like filing ablank
sheet of paper.) The holders of information are directories,
and each directory has adirectory name. For example, root,
employee, personnel, casual, and eastlake are directory
n a m e s . S o m e t i m e s d i r e c t o r i e s a r e r e f e r r e d t o a s
subdirectories. For example, the eastlake directory is a
subdirectory of the casual directory. Because all directories
are subdirectories of the root directory, generally holders of
information are referred to simply as directories.

Adiagram of the file system may look like this.
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r o o t

I
I T I

i n v e n t o r y e m p l o y e e b i d s e s t i m a t e s

TT
pending app l ica t ions resumes p e r s o n n e l p a y r o l l

T
f u l l t i m e c a s u a l parttime c o n t r a c t

I
southstreet northbypass greenponde a s t l a k e

t i m e s h e e t e m e r g e n c y s t a t u s

The full pathname of the emergency file for East Lake
is :

/employee/personnel/casual/eastlake/emergency

The full pathname of the contract directory is:

/employee/personnel/contract

In afiling cabinet, all reports do not need to be in
folders, and manila folders do not need to be in hanging
folders. This is also true for your electronic file system.
Consider aStatus report which is asummary of the Status
reports for East Lake, South Street, North Bypass, Green
Pond, etc. This summary report, named casualsum, may be
filed in the casual directory. The diagram is:
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r o o t

1
TI

e s t i m a t e si n v e n t o r y e m p l o y e e b i d s

T
p e r s o n n e l p a y r o l lpending app l ica t ions resumes

Ir
c a s u a l parttimef u l l t i m e c o n t r a c t

TIr T
s o u t h s t r e e t n o r t h b y p a s s g r e e n p o n dc a s u a l s u m e a s t l a k e

I
t i m e s h e e t e m e r g e n c y s t a t u s

The full pathname of the summary report is:

/empioyee/personnel/casuai/casualsum

The casual directory contains one file (casualsum) and
several directories (eastlake, southstreet, northbypass,
greenpond, etc.). Any directory in your file system may
c o n t a i n :

● fi l e s
● d i r e c t o r i e s
● fi l e s a n d d i r e c t o r i e s

●nothing (the directory is empty)

In afiling cabinet, you can:

●put reports in adrawer
●put reports in amanila folder in adrawer
●put reports in ahanging folder in adrawer
●put reports in amanila folder in ahanging folder in a

d r a w e r

Further divisions of the holders of information require
techniques such as tabs or color coded labels. In your file
system, you can have as many levels of directories as you
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need. The number of directory levels and the number of files
which can be in your file system are limited only by the
amount of disk space. Consider, for example, the need to
divide the East Lake reports into work shifts. You might
put three directories in the eastlake directory —firstshift,
secondshift, and thirdshift —and file reports in these
directories. The East Lake part of your file system then
looks l ike this:

e a s t l a k e

s e c o n d s h i f t

1
t imesheet emergency status

fi r s t s h i f t t h i r d s h i f t

1r
t imesheet emergency status t imesheet emergency status

The full pathnames to the Status reports are:

/employee/personnel/casual/eastlake/firstshift/status
/employee/personnel/casuai/eastlake/secondshift/status
/employee/personnel/casual/eastlake/thirdshift/status

Remember, you do not usually need to specify full
pathnames to find areport (file) in your electronic filing
cabinet. You do need to know exactly how your file room
(root) is organized to effectively use all of your electronic
filing cabinet features. Two of these features are transfer
files and locked files.

T r a n s f e r F i l e s
When abus iness fi le room or apar t icu lar fi l ing cab inet
drawer is full, or the information is not current enough for
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frequent reference, files are discarded or moved to transfer
files in astorage area.

Files can be discarded from your file system by
removing them. Removing afile deletes the file from the
file system. Aremoved file cannot be recovered.

Files can be transferred from your file system by first
copying the files to afloppy disk or streaming tape, and
then removing the files. The floppy disks or streaming tapes
which conta in the t ransfer red fi les should be s tored in asafe
place. If any transferred file is needed again, the file can be
copied back to your file system.

L o c k e d F i l e s
In abusiness file room, some filing cabinets have locks.
When the filing cabinet is locked, all drawers are locked.
Files within the locked cabinet are accessible only to
persons who have keys or combinations.

In your file system, you may lock any drawer, folder, or
report. You can then issue keys to only authorized persons.
The keys in your file system not only restrict access, they
restrict the types of access.

The access permission to any directory or file may be
set to permit access by the owner, agroup, or everyone.

●owner —The owner of adirectory or file is the user who
created the directory or file. After adirectory or file is
created, the ownership may be changed only by the
current owner or the system administrator.

●group —The group of adirectory or file is agroup name
of anumber of users who can access the directory or
file. Any directory or file can have one group name
associated with it. Any number of users may be
assigned to the group. Any user may be assigned to a
number of groups.

●everyone —Everyone is all users on the system.

The owner, group, or everyone may be restricted to
certain types of directory or file access: read, write, and
e x e c u t e a c c e s s .

●read —Read access permits the owner, group, or
everyone to read the directory or files. Read access
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permits auser to display, print, and copy adirectory or
file. The user may also run programs which read the
directory or file.

●write —Write access permits the owner, group, or
everyone to write the directory or file. Write access for a
file is different from write access for adirectory. Write
access for afile permits auser to copy to the file and to
run programs which write to the file. Write access to a
directory permits auser to copy files into the directory,
create ffles in the directory, and remove (delete) files
from the directory.

●execute —Execute access for afile which is aprogram
is different than execute access for atext file (report,
letter, etc.) or directory. Execute access for aprogram
file permits auser to run the program. Execute access
for atext file or directory permits auser to search for a
specific item in the ^e or directory. The search
p e r m i s s i o n i s
m e t a c h a r a c t e r s

l i m i t e d t o
a r e a l l o w e d i n t h e

s p e c i fi c i t e m s . N o
search .

Metacharacters, commonly called wildcards, are defined
later in this chapter.

Root File System
Your root file system is astructure of directories and files
which permits you to access the files and devices in the
system. When your system is installed, the root file system
is created. The root file system looks like this:

r o o t

(operating system -■-
directories)

appi l o s t - i - f o u n d m n tu s r

/appl —application directory
/usr —user accounts directory
Aost+found —lost and found directory
/mnt —mount directory
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The operating system directories contain the directories,
files, and programs of the operating system itself. You see
some of these listed in reports produced on the system.
Never remove these directories or any files in these
directories; they are required to run the system. The
following list provides adescription of these operating
system directories,

/bin, /kernel, /unix, /sys, /etc
These directories and files contain the basic operating
system files.

Inarm {NCR maintenance) provides the system support
and maintenance personnel access to the system and
diagnostic programs,

/menu provides you access to the menu screens and help
screens which lead you through your job.

/ n c r m

/ m e n u

I h h
/lib (library) contains library files for your system
p r o g r a m m e r s ,

/tmp (temporary) is adirectory used to store temporary
files. The operating system automatically creates and
removes temporary files as it runs.

/ t m p

/ d e v
/dev (device) contains the access to the system devices:
terminals, printers, disks, tapes, and communication
l ines.

/appi —Application Directory
The application directory, /appl, is for the applications you
install in the system.
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root (/)

appi

e n d u s e r appdev suppani

m e n u s

applications compilers
help

m e n u s m e n u s

support
helphelp

Applications are installed according to the type of user.
The installation process automatically creates the menu
screens and help screens. The correct pathname for
installation is included with the application software.

end user

End user applications such as Multiplan, pa3rroU,
inventory, etc. should create the menus and help screens
used to run the applications. The end user who runs
these programs uses interactive menu selection to run a
job.

appdev (application developer)
Applications for developers such as COBOL, BASIC,
and Care installed in the /appl/appdev directory. The C
language compiler is included in the base system.
Additional languages, such as COBOL and BASIC, are
optional,

suppani (support analyst)
Applications for system support analysts are installed in
the /appl/suppanl directory,

/usr —User Directory
The user directory, /usr, is for the users you permit to
access the system.
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root (/)

u s r

●●●(work files)(user libraries) ●●●

a c c t

thompson s t o n e c a r t e r

Each user you add to the system has adirectory for
files. The name of the directory is the user name. The above
diagram shows three user accoimt directories.

/usr/acct/thompson
/usr /acc t / s tone
/ u s r / a c c t / c a r t e r

/lost +found —Lost and Found Directory
The lost and found directory, dost+found, is used by the
operating system if problems occiu:. The operating system
automatically checks the file system when the system goes
multi-user. If any problem is found, afile system repair
program can be run. The repair program resolves many file
system problems. If the repair program finds afile or
directory which is not linked into adirectory in the file
system, the repair program puts the file or directory in the
Aost+found directory.

You should periodically display the entries in the
/lost-l-foimd directory. If any files or directories are there,
you need to copy them to the correct directory and remove
them f rom / l os t - b found .

/mnt —Mount Directory
The mount directory, /mnt, is used to mount file systems.
Mounting afile system permits you to extend your root file
system to floppy disks and unused Winchester disks which
are not automatically mounted at system start up.
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NOTE: Astreaming tape cannot contain afile system and
cannot be mounted.

In the operating system, floppy disks or streaming tape
are used to distribute and install, operating system software
and application software. During the installation process,
the software is copied from the system media to the root file
system on the Winchester disks in the Main Unit and, if
you have one, the Mass Storage Expansion Unit. As users
run programs and perform jobs, files are created on the
Winchester d isks increas ing the root fi le system.
Periodically, files are copied to system media for transfer
file storage or as abackup copy of the root file system. Files
are copied between the system media and the root hie
system as needed to maintain the file system. However,
when afile is copied to the system media, the hie on the
hoppy disk cannot be accessed directly through the hie
system. The hie can only be accessed by copying it back to
the root hie system.

Assume that auser, thompson, creates afile named
payreport.

root (/)

u s r

a c c t

thompson

payreport

The full pathname of the pa3rreport file is:

/usr/acct/thompson/payreport
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If the payreport file is copied to afloppy disk,
thompson can access the payreport file in the root hie
system by its pathname:

/usr/acct/thompson/payreport

The copy of payreport on the floppy disk, however,
cannot be accessed directly. If payreport is removed
(deleted) from the root file system, payreport cannot be
accessed. To access pa}n*eport, it must be copied back to the
root file system.

Making afile system on afloppy disk and mounting the
floppy disk file system permits files in the floppy disk file
system to be accessed directly. Moimted file systems are
discussed later in this chapter.

P a t h n a m e s
The pathnames in your system specify the locations of
directories and files. The name of adirectory or file is a
string of 14 or less characters. The string can contain any
characters except aspace character. For example,
pa3rreport, Payreport, PayReport, and PAYREPORT are
valid names. Pay Report is not avalid name because a
space character is contained in the name between Pay and
Report. Topically, names are in lowercase letters, digits, and
symbols. Uppercase letters are valid, but using uppercase
letters requires more keystrokes.

The names should describe the contents of the directory
or file. Names like fOel, file2, etc. are not very helpful.
Names like payreportl, payreport2, etc. might be used for
the payreport files for January, February, etc. Sometimes
using symbols helps readability. For example, the January
and June pa3n:eport file names might be any of the
following:

pa3r repor t . l pa3n:epor t .6
pa j repor t . l payrepor t_6
p a y r e p o r t - 1 p a y r e p o r t - 6
pajrreport.j apayreport.j n
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Director ies and F i ies
The full pathname given to adirectory or file depends on
how the directory or file is created. Each user given access
to the system has adirectory which has the same name as
the user name. When auser logs in to the system, this
directory is the user's current working directory. For
example, thompson is the current working directory when
the user name thompson is used to log in.

rool (/)

u s r

a c c t

thompson

Assume that the thompson directory contains the
following directories and files. Aname beginning with the
letter dis adirectory. Aname beginning with the letter fis
a fi l e .
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root (/)

u s r

a c c t

thompson

1
d s t a t u s ftestprog

I
r I

f s ta tus .1 f s t a t u s . 2

When thompson is the current working directory, any
subdirectory or file can be accessed without the full
pathname. For example, the full pathname of the ftestprog
file is:

/usr/acct/thompson/ftestprog

The file can be accessed by:

ftestprog

The fstatus.1 file can be accessed by:

dstatus/ fs tatus.1

If anew directory or file is created by specifying only a
name, the directory or file is automatically put in the
thompson directory. Creating anew file specified as

f tes tda ta

puts ftestdata in the thompson directory.
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thompson

d s t a t u s ftestprog f t e s t d a t a

1

fs ta tus .1 f s t a t u s . 2

Creating anew directory specified as

dprogrpts

puts dprogrpts in the thompson directory.

thompson

I I
d s t a t u s ftestprog f t e s t d a t a dprogrpts

fs ta tus .1 f s t a t u s . 2

Creating anew file named ffile in anew directory
named ddirectory by:

ddirectory/ffiies

cannot be done in one step. First, ddirectory must be
created; then, ffile can be put in ddirectory.

The current working directory can be changed. Assume
anumber of files need to be created in the dprogrpts
directory: fprogrpt.1, fprogrpt.2, etc. These files can be
created by specifying:

dprogrpts/fprogrpt.1
dprogrpts/fprogrpt.2

If the current working directory is changed to dprogrpt,
then these files can be created by specifying:
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fprogrpt.1
fprogrpt.2

While dprogrpts is the current working directory, other
directories and files in the thompson directory may be
accessed by full pathnames. For example, the fstatus. 1file
is accessed by:

/usr/acct/thompson/dstatus/fstatus.1

If the current working directory is changed back to
thompson, fstatus.l is accessed by:

dstatus/ fs tatus.1

Anumber of directories or files can be accessed by one
entry by using metacharacters which are commonly called
wildcards. The metacharacters are asterisks (*), question
marks (?) and brackets (I\|ll).

♦—An *specifies any number of characters.
?—A?specifies asingle character.
[1—Brackets enclose alist of characters.

The entry of

f t e s t *

specifies ftestprog and ftestdata. The *specifies any
number of characters which follow the ftest characters.

The entry of

dsta tus / fs ta tus .?

specifies dstatus/fstatus. 1and dstatus/fstatus.2. The ?
s p e c i fi e s a s i n g l e c h a r a c t e r
d s t a t u s / f s t a t u s . c h a r a c t e r s .

The entry of

w h i c h f o l l o w s t h e

Id-fl*

specifies all files whose names begin with the letter d, e, or
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f.

The entry of

f[a-bl*

specifies all files whose names begin with fa and fb.
The entry of

[dfl*

specifies all files whose names being with dor f. Files whose
names begin with eare not included.

The entry of

f [ac]*

specifies all files whose names begin with fa or fc.

D e v i c e s
The pathnames of the system devices permit access to the
devices just as pathnames permit access to files. The
devices are accessed through the /dev directory. The
following chart lists the operating system device names.
The device names in this release of the operating system are
linked to the device names used in Release 2.00 and Release
2.01. Either device name can be used when specifying a
dev i ce .
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M a i n U n i t

Operat ing system NamesDevice Description Diagnostic
N a m eB l o c k

M o d e A c c e s s
C h a r a c t e r

M o d e A c c e s s

fpOOFast Floating Point
T e r m i n a l s
Processor Memory Controller

ports
F i rs t 8 *Channe l I /O Cont ro l le r

N A

N A ttya-ttyb ptOa-ptOb

N A tty00-tty07 t t 0 0 - t t 0 7ports
S e c o n d S ^ h a n n e l I / O

Controller ports N A tty08-tty15 t t 0 8 - t t 1 5
S e r i a l P r i n t e r s
Any 8^hannel I/O Control ler
ports (Numbered 0through 15)
P a r a l l e l P r i n t e r

Any High Performance 8-Channel
I/O Controller Parallel Printer port
(Numbered 0through 1)
Floppy Disks
Left, top, or only drive

Physical disk
File system

Right or bottom drive
Physical disk
File system

H a r d D i s k s

First through second 5.25 inch
Physical disk
File system

Streaming Tapes
First through second tape drive

See Note 1
See No te 2
See No te 3
See No te 4

Note 1Rewind on open; rewind on close
Note 2Rewind on open; no rewind on close
Note 3No Rewind on open; rewind on close
Note 4No rewind on open; no rewind on close
C o m m u n i c a t i o n L i n e s
Binary synchronous ports
HDLC Common Carrier port
B S C 3 2 7 0

N A Ip00-lp15 t t 0 0 - t t 1 5

N A Ip00-lp15 IpOO-lpOl

fdsk /OsO
f d s k / O s I

r fdsk /OsO
r f d s k / O s I

f 5 0 1
N A

f d s k / l s O
f d s k / l s l

r f d s k / l s O
r f d s k / l s l

f 5 0 2
N A

d s k / O s O - l s O
d s k / O s l - l s l

r d s k / O s O - l s O
r d s k / 0 s 1 - 1 s 1

h 5 0 1 - h S 0 2
N A

N A rstp/Oyy-lyy
rstp/Oyn-lyn
rstp/Ony-lny
rstp/Onn-Inn

st01,st02
N A N A
N A N A
N A N A

N A b t 0 0 - b t 0 3
h d 0 0 - h d 0 3

b m l O - b m i w
b m 2 0 - b m 2 w
b m 3 0 - b m 3 w

b t 0 0 - b t 0 3
h d 0 0 - h d 0 3

b m l O - b m i w
b m 2 0 - b m 2 w
b m 3 0 - b m 3 w

N A
N A
N A
N A

E T H E R N E T C o n t r o l l e r
F i r s t C o n t r o l l e r
S e c o n d C o n t r o l l e r
O M N I N E T C o n t r o l l e r
R r s t C o n t r o l l e r
S e c o n d C o n t r o l l e r

N A etOO etOO
N A e t I O e t I O

N A omOO
o m i O

omOO
o m I ON A
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Expansion Unit
operating system NamesDevice Description D iagnos t i c

N a m eB i o c k
M o d e A c c e s s

C h a r a c t e r
M o d e A c c e s s

First through Fourth 8inch
Physical disk
File system

d s k / 2 s 0 - 5 s 0
d s k / 2 s 1 - 5 s 1

r d s k / 2 s 0 - 5 s 0
r d s l d 2 s 1 - 5 s 1

h 8 0 l - h 8 0 5
N A

S C S I U n i t

Operat ing system NamesDevice Descript ion Diagnostic
N a m eB l o c k

M o d e A c c e s s
C h a r a c t e r

M o d e A c c e s s
f t a r d D i s k s

First through sixteenth drive
Physical disk
File system

d s k / 6 s 0 - 2 1 s 6
d s k / 6 s 0 * 2 1 s 6

r d s k / 6 s 0 - 2 1 s 6
r d s k / 6 s 0 * 2 1 s 6

s d 0 1 - s d 3 4 *
N A

*First number identifies SCSI unit (0-3),
second number identifies drive (1-4)

Magnetic Tapes
First through third drive

See Note 1
See No te 2
See No te 3
See No te 4

Note 1Rewind on open; rewind on close
Note 2Rewind on open; no rewind on close
Note 3No Rewind on open; rewind on close
Note 4No rewind on open; no rewind on close
Note 5The xin the character mode field represents either m, which
specifies low density, or h, which specifies high density.	

See Note 5

rmt/0xyy-2xyy
rmt/0xyn-2xyn
rmt/0xny-2xny
r m t / 0 x n n - 2 x n n

N A ss61,ss51,ss41
N A N A
N A N A
N A N A

The pathname for any device is /dev/devicename. For
example, the pathname of the left, top, or only floppy disk
device is one of the following.

/dev / fdsk /Os I —b lock mode name
/dev/ r fdsk/0s1 —character mode name

Mounted File Systems
Generally, directories and files created by auser or a
program are put on the hard disks which are automatically
mounted by the operating system at system start up and
unmoimted at system shut down. Files may be put on other
unused hard disks and on afloppy disk by making afile
system on adisk and mounting the disk. In making the file
system and mounting it, the device name of the disk is
specified as the block mode name, for example:
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/dev/ fdsk/0s1

The floppy disk file system may be mounted at any
directory node. For example, assume the thompson
directory looks like this.

thompson

d s t a t u s dprogrpts

f s t a t u s . 1 f s t a t u s . 2

Afloppy disk file system may be mounted at the
dprogrpts directory node. Any directories and files created
in the dprogrpts directory while the file system is mounted
are put in the floppy disk file system. Assume the following
directories and files are created in dprogrpts.

thompson

d s t a t u s dprogrpts

1 r floppy disin
file system I! I

Iftestdatafs ta tus .1 f s t a t u s . 2 dtestprog
I 1

1f I
f tes t .1 f t e s t . 2L J

These directories and files have pathnames just like any
other pathnames. For example, the pathname of ftest.1
from the current working directory thompson is:
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dprogrpts/dtestprog/ftest. 1

When the floppy disk file system is unmounted, the
directories and files in the file system cannot be accessed.

The file system on the floppy disk can be mounted
again, and it may be mounted at any directory node. If a
directory contains files and directories, and afile system is
mounted at that directory node, the files and directories
cannot be accessed until the file system is unmounted. For
example, usually fstatus. 1can be accessed fi*om the
thompson current working directory by entering:

dstatus/ fs tatus.1

If afile system is mounted at the dstatus directory
n o d e , f s t a t u s . 1 ( a n d f s t a t u s . 2 ) c a n n o t b e a c c e s s e d .
Directories and files in the mounted file system can be
accessed.

thompson

d s t a t u s dprogrpts
m o u n t

i t h

f s t a t u s . 1 f s t a t u s . 2 “ I
floppy disk
file systemf

f t e s t d a t a dtestprog
1

f tes t .1 f t e s t . 2
J

For example, ftest.1 is accessed from the thompson
current working directory by entering:

dstatus/dtestprog/ftest. 1
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When the floppy disk file system is unmounted,
fstatus.1 and fstatus.2 may be accessed again.

The file system has two standard directories provided
to mount fUe systems. Using these standard mount
directories eliminates the possibility of inadvertently
making directories and files inaccessible. The full pathnames
of the standard mount d i rector ies are:

/mnt/fd70 —top, left, or only floppy disk device
mnt/fd71 —bottom or right floppy disk device

Summary
In describing your file system, jobs such as copying files,
adding users, and moimting file systems are discussed. How
to perform these jobs is described in later chapters in this
book .
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Chapter 4

Printer Spooler System

Aprinter in the multi-user system is aresource which must
be managed to prevent several users from attempting to
print their reports at the same time. The obvious result of
printing several reports simultaneously would be asingle
report which is essentially useless.

The Printer Spooler System is used to control when a
report is presented to aprinter and to permit only one
report to be printed at atime on any printer. In addition,
the spooler permits auser to specify aspecial type of report
to be printed by giving the report aspecial name. This
report name is commonly referred to as the forms name and
is used to prevent aspecial report, paychecks for example,
from being printed on the wrong type of paper.

Typically, auser would print areport and specify a
forms name if the report required aspecial print form. This
report would be spooled, that is, copied into aspooler file,
and stored until the user changed the forms name
associated with the destination printer. The user would then
issue aprinter start command to begin printing the special
forms report. The printer forms name would have to be
changed back to the standard forms name before normal
reports could be printed.

In addition, the printer user can specify that multiple
copies of areport are to be printed and that the report is to
be sent to an alternate printer rather than use the standard
default printer routing. Normally, the printer routing is
specified for agiven terminal by the system administrator
and is not modified except under system administrator
c o n t r o l .

After areport is entered into the spooling system, the
user may wish to place the report on hold to prevent it fi*om
being printed untU some undetermined later time. The hold
function is invoked by specifying the spool identification,
the owner of the spooled files user name, the printer device,
or the terminal name. Except for the currently printing file,
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all files that meet any of one of the above options are placed
on hold.

NOTE: Multiple files may be placed on hold by using any
one of these options; the owner of the spooled files user
name, the printer device, or the terminal name.

Also, functions exist to permit the user to delete afile
from the spooler system (purge), release afile which has
previously been placed on hold, change the copies, forms
name, and the routing of afile which is already in the
spooler system, query the contents of the spooler system,
look at the contents of aspooled file, start printing on a
selected printer, stop printing on aselected printer, and
restart printing of areport at the beginning of the report or
any specified page in the report.

The Printer Spooler System is controlled through your
interactive lead-through menu operations.
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Chapter 5

System Software Installation
O v e r v i e w

Installing the system software for your computer is a
menu-driven procedure with successive self-explanatory
lead-through prompts. The system software installation
process is performed in the following steps:

●defining the system disk
●installing the install file system
●installing the root file system
●installing the base system files
●installing the optional system files
●installing the system files
●defining the terminal used in installation

The system software installation package is the
Business Base Module (bbase). This module contains the
basic operating system utilities and the facilities needed to
perform the system administration jobs. It does not contain
the help screens for the system administration menus, they
are contained in the System Documentation Module (man)
and should be instal led.

The optional system files on the Business Base Module
contains the Release Definition of the system. The Release
Definition contains alisting of al l the individual modules.
After printing the Release Definition it is recommended that
you remove the release difinition files from the system.

Immediately after the installation of the system
software you must configure your system, adding users,
devices, peripherals, etc. to the system to make it fully
functional. You may also wish to update the operating
system to include otW Operating System Modules:
●Ex ten t i ons Modu le (ex ten ) —con ta ins non -essen t i a l

operating system utilities such as vi, spell, and csh that
may be useful to some users.

●Miscellaneous Module (misc) —contains games and
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other non-essential operating system utilities such as
the UNIX line printer spooler facility.

●Communications Module (comm) —system to system
tty communications facilities and the utilities required
to configure and maintain the facility.

●System Documentation Module (man) —includes all the
on-line manual pages, related utilites, and the system
administration help files.

●System Accounting Module (acct) —provides the
complete system accounting facility: methods to collect
per-process resource utilization data, record connect
sessions, monitor disk utilization, and charge fees to
specific logins.

●Software Development Module (devel) —includes the
facilities for software development. This includes cc, as.
Id, f77, and the Source Code Control System (SCCS)
facility.

●68010 Compiler Module (compile) —includes the 16-bit C
compiler and its associated libraries and routines. This
module is only on 32-bit systems; on 16-bit systems, this
software is in the devel module.

●System Encryption Module (crypt) —includes the
encryption program. This module is available only in
the Un i t ed S ta tes .

●Graphics Module (graph) —includes all UNIX graphics
facilities as unsupported software.

I t is assumed that the system sof tware insta l la t ion
process is being performed by the system administrator.
During the system software installation process, five users
are automatically added to the system:	 s y s t e m
administrator (sa), automat ic mul t i -user mode (star tup),
system shutdown operator (shutdown), superuser (root), and
maintenance support person (ncrm). No passwords are
assigned during system software installation. To assure the
security of your system, it is recommended that you set
these passwords or have the users set their own passwords
immediately after system software installation.

During the installation process, it is very important to
answer the user response messages correctly to assure that
the system software is installed properly. After each entry
for auser response message, press the newline key (NEW
LINE) or return key (RETURN) to terminate the entry.
When the entry is terminated the cursor is automatically
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positioned at the next user response message or the next
step in the software installation process is performed. If you
enter an incorrect entry and wish to backspace and re-enter
the entry; use the control h(while pressing the control key,
press the hkey) as the backspace key.

When an error occurs at any time during the system
software installation, refer to the Diagnostic Error Codes
chapter in the Hardware Service book.

The file system maintenance function is included with
the INSTALL tape and with the floppy disk installation
package. File system maintenance is used for the check and
repair of the root file system. File system maintenance and
its use is discussed in the Superuser Guide book.

The system software media is also used in the Restore
Selected Files process, when doing arestore of afull system
backup. Refer to the "Restore Selected Files" section in the
Maintenance and Diagnostics chapter in this book for
f u r t h e r i n f o r m a t i o n .

It is extremely important to store this media in asecure
and safe place.

W h e r e t o S t a r t I n s t a l l a t i o n
If your system was delivered with the operating system
(bbase) already installed on the hard disk, when the system
is first brought up, alogin prompt is displayed prompting
you to login as setterm. Refer to the "Turning on the
System" section in this chapter for information on how to
bring up the system. Continue the system software
installation by defining the system console terminal. Note
that the system console must be connected to Processor
C h a n n e l B o n t h e b a c k o f t h e M a i n U n i t i n o r d e r t o
complete the system software installation and must not be
an uppercase only terminal.

If you have anew system which does not display the
setterm login message because the system does not have
any software installed on it, follow the instructions
beginning at the "Distributed System Software" section of
this chapter.

If the system software installation process has been
previously performed for the 16-bit system Release 3.01.xx
or the 32-bit system Release 1.02.xx and you are updating
the system software to anew patch level, such as Release
3.01.yy or 1.02.yy, where 3^ is greater than xx, then you do
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not have to perform this process again. Refer to the
"Update Operating System Software" section in the System
Reconfiguration chapter of this book.

If the system software installation process has been
previously performed for a16-bit system release earlier than
Release 3.01.00 (Release 3.00.xx or any version of Releases 1
or 2) or a32-bit system release earlier than Release 1.02.00
(Release 1.00.xx) and you are updating the system software
to anew release level* such as Release 3.01.yy or 1.02.yy,
refer to the Release Definition for information on updating
the system software.

Distributed System Software
System software installation is provided on either streaming
tape, floppy disks, or already installed on the hard disk. The
basic installation process for streaming tape and floppy disk
is the same; with the only difference being the type of media
involved. Follow the installation instructions according to
the t3^e of load media involved.

Streaming Tape Media
The complete system software is distributed on streaming
tape. Use only the streaming tape distributed with your
system.

□TOWER Release n.nn.nnN | C

I N S TA L Lcategory:

b a s e n a m e : operating system

B u s i n e s s M o d u l en a m e :

Release 3.01.nn or Release 1.02.nn
The release specifies the version of the software; the nn
entry is adecimal number specifying the release level,

category
The category is the title of the streaming tape contents;
for example, INSTALL,

basename
The basename is operating system for the operating
system files or the name of an application such as cobol
or multiplan.
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n a m e

The name is the contents of the streaming tape; for
example, Business Module.

It is very important that the streaming tape is inserted
and removed when requested. The streaming tape is
inserted in the top, or only, drive. The streaming tape
cartridge has awrite-protect hole in the right side of the
back edge. Before inserting the cartridge in the streaming
tape drive check that the arrow is pointing away from the
e m b o s s e d S A F E i n d i c a t o r.

Floppy Disk Media
The complete system software is distributed on floppy disk.
Use only the floppy disks distributed with your system.
Dining the system software installation process, you are
requested to insert specifically labeled floppy disks. The
floppy disks are labeled in the following format:

T O W E R R e l e a s e n . n n . n n

category:	 vo lume aof b

basename:	 operating system

Business Modulen a m e :

Release 3.01.nn or Release 1.02.nn
The release speciRes the version of the software; the nn
entry is adecimal number specif3dng the release level,

category
The category is the title of the contents; for example,
I N S T A L L .

Vo l u m e a o f b
The volume entry specifies the volume number and
number of volumes in any category floppy disk set; for
example, 1of 3, 2of 3, and 3of 3.

b a s e n a m e

The basename is operating system for the operating
system files or the name of an application such as cobol
or multiplan.

n a m e

The name is the directory or directories contained on the
floppy disk for example; Business Module.
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It is very important that the floppy disks are inserted
and removed when requested. All floppy disks are inserted
either in the left, or only, drive.

Inserting and Removing the Load Media
Inserting and Removing aStreaming Tape

Use the following procedure to install adata cartridge in a
tape drive with aquarter turn lever.

1. Turn the lever clockwise 1quarter tium to unblock the
drive unit slot (Figure 1).

2. Pull the cartridge guide to the front.
3. Remove the data cartridge from its container and close

the con ta ine r.
4. With the top edge up and the aluminum plate to your

left, slide the cartridge into the drive, keeping the top
edge of the data cartridge up against the top guide of
the cartridge guide, until it stops; the cartridge guide
moves in to the dr ive .

5. Turn the lever counterclockwise 1quarter turn until it
clicks into position; make sure the lever clicks into
posit ion.

To remove the data cartridge, turn the lever 1quarter
turn clockwise. Pull the cartridge out and return it to its
container and store in asafe and secure place.
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L e v e r

G u i d e

Inserting astreaming tape cartridgeFigure 1

Figure 2shows another model of tape drive. Use the
following procedure to install adata cartridge in the drive.

iV
-

V

I.

C!

:

Figure 2 Inserting astreaming tape cartridge
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1. Open the door on the front of the unit (if the Main Unit
has adoor).

2. Remove the data cartridge from its container and close
the conta iner.

3. With the aluminum plate to your left side and with the
notches in the aluminum plate toward the top edge, slide
the cartridge into the drive until it stops.

4. Without releasing the pressure on the data cartridge,
move the cartridge to the left with your finger as shown
in Figure 3. The data cartridge should click into place.
Remove your finger from the data cartridge.

5. Push the lock slide at the top of the tape drive opening
down until it clicks into position. The data cartridge is
now locked into the drive and is ready to use.

/ m
L o c k L e v e r

I I I
I I I

Figure 3Removing streaming tape cartridge

To remove the data cartridge, pull the lock slide up
until it stops. The data cartridge will then partially slide out
of the tape drive. Remove the data cartridge and return it
to i ts conta iner.
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Inserting and Removing aFloppy Disk
Use the following procedures to install and remove afloppy
disk in the drive (Figure 4).

1 . Make sure the Main Uni t i s tu rned on. Do not ins ta l l a
floppy disk in the drive when the Main Unit is tinned
o f f .

2. Open the drive access slot by turning the lever
counterclockwise 1quarter turn to unblock the drive
un i t s l o t .

3. Remove the floppy disk from its envelope; do not touch
the recording surface.

4. With the label facing the right and the write inhibit slot
upward, carefully push the floppy disk into the drive
until it clicks into position.

5. Turn the lever clockwise 1quarter turn to block the
drive access slot.

6. Do not turn the lever until the floppy disk is removed.
7. Protect the storage envelope from dirt, liquid, and

m e t a l .
8. Do not remove the floppy disk until the floppy disk

indicator stops flashing. Turn the lever counterclockwise
1quarter turn to unblock the drive unit slot.

9. Remove the floppy disk from the drive unit slot and put
it in the envelope. Be sure to touch only the jacket and
not the recording surface.

10. Put the floppy disk in its original package and store in a
safe and secure place.
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Figure 3 Inserting the floopy disk in the left, or only, drive

Turning On the System
To turn on the system:

1 . Tu r n o n t h e t e r m i n a l t h a t i s c o n n e c t e d t o P r o c e s s o r
Channel B. System software installation is performed
from the system console which is the terminal connected
to Processor Channel B.

2. Remove the top cover of the Main Unit by lifting it up.
3. Move the MANUAL/AUTO LOAD toggle switch to the

correct position.
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●If you are installing the system software on anew
system, the MANUAL/AUTO LOAD toggle switch
should be in the AUTO LOAD position. If the
toggle switch is in the MANUAL position, move it
to the AUTO LOAD position.

●If you are installing the system software on a
system which has an earlier version of system
software on i t , the MANUAL/AUTO LOAD toggle
switch should be in the MANUAL position. If the
toggle switch is in the AUTO LOAD position, move
it to the MANUAL position.

4 . M o v e t h e O n / O f f s w i t c h o n t h e M a i n U n i t t o t h e O N
position. When the power is applied to the Main Unit,
t h e t e r m i n a l t h a t i s t u r n e d o n e i n d c o n n e c t e d t o
Processor Channel Bdisplays the basic hardware
in i t i a l i za t i on i n f o rma t i on and t hen :

● I f the Main Unit was delivered with the operating
system already instal led then alogin prompt
requesting you to login as setterm is displayed. If
this occurs, log in as setterm and continue with step
4of the System Software Installation —Phase 3.

●If the operating system was not installed at the
factory or you are updating to anew release, a
message that the loading of the operating system
software has failed is displayed. To continue to the
Select Startup menu, press the space bar.

If any other type of message is displayed other
than the Select Startup Function menu, refer to the
Start-Up Diagnostics chapter in the Hardware
Service book. When the Select Startup Funct ion
menu is displayed, continue the system software
installation procedures using the Install System
section of this book.

5. If the MANUAL/AUTO LOAD toggle switch is in the
MANUAL posi t ion, move i t to the AUTO LOAD
position before continuing.
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install System
Description

The install system function permits the initial installation of
the system software.

The system software installation must be performed
from the system console, the terminal that is connected to
Processor Channel B, located on the back panel of the Main
U n i t .

P r o c e d u r e s
1. From the Select Startup Function menu:

●If you are installing from either floppy disk or
streaming tape:
● S e l e c t i t e m 2 I N S T A L L S Y S T E M .

●If you are booting from floppy disk, but installing
from streaming tape:
● S e l e c t i t e m 3 L O A D .

2 . E N T E R D E V I C E N A M E

●If you are installing the system software from
streaming tape:
●Enter stOl for the device name and press the

new line or return key.
●If you are installing the system software from

floppy disk:
●Enter f501 for device name and press the new

line or return key.
●If you are booting from floppy disk, but installing

from streaming tape:
●Enter f501 for the device name and press the

new line or return key.

3 . E N T E R P A T H N A M E

●If you are installing from either floppy disk or
streaming tape, the pathname /install is the default;
you are not prompted for apathname.

●If you are booting from floppy disk, but installing
the software from streaming tape:
●Enter the pathname /install.
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4 . I N S E R T S Y S T E M M E D I A

If you are installing from streaming tape:
●Insert the streaming tape labeled INSTALL into

the top, or left streaming tape drive of the Main
Unit and press the space bar.

If you are installing from floppy disk:
●Insert the floppy disk labeled INSTALL into the

top or left floppy disk drive and press the space
b a r.

If you are booting from floppy disk, but installing
the software from streaming tape:
●Insert both the floppy disk and the streaming

tape labeled INSTALL, in their respective top,
left, or only, drives; press the space bar to
con t i nue .

5. Terminating INSTALL phase.

●If you are installing from streaming tape:
●You are prompted to either retension the tape or

not retension the tape. It is recommended that
you retension the system software installation
tape.

●If you are installing from floppy disk:
●When the LOAD COMPLETE message is

displayed, you are prompted to remove the
floppy disk labeled INSTALL from the floppy
disk drive. Remove the floppy disk. Then,
continue as prompted by the terminal display.

System Software Installation —Phase 1
Descript ion

At the beginning of this phase you are asked to check if the
installation tape is inserted properly in the tape drive, this
assures proper reading of the tape.

Phase 1of the system software displays 3steps:

●Step 1determines the system root device
●Disk format performed if necessary

●Step 2creates INSTALL file system
●Step 3terminates Phase 1
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P r o c e d u r e s

Step 1: Determine the System Root Device
The disk device nnnn specifies which device is the root
d e v i c e . T h e r o o t d e v i c e i s t h e d i s k w h i c h c o n t a i n s t h e
required operating system files.

●If your system contains aSCSI Unit or an Expansion
Unit, then nnnn is the first hard disk in the SCSI or
Expansion Unit.
●Entering the letter ycontinues the instal lat ion

process with the specified disk as the root device.
●Entering the letter ndeselects the specified hard

disk. The system then selects the first 5.25 inch
hard disk, h501, as the root device. If a5.25 inch
hard disk does not exist on the system, then the
process terminates. Moving the Reset/Run switch to
reset returns you to the Select Startup Function
m e n u .

● I f n n n n i s h 5 0 1 t h e n t h e fi r s t 5 . 2 5 i n c h h a r d d i s k h a s
been specified as the root device.
●Entering the letter ycontinues the instal lat ion

process with the specified disk as the root device.
●Entering the letter nterminates the process. Moving

the Reset/Rim switch to reset returns you to the
Select Startup Fimction menu.

After the determining system disk process, the install
file system is created on the disk specified.

Before the install file system is created, the system
checks the d isk fo r ava l id fo rmat .

●If the root disk device is formatted to the system
specifications then the message. Disk device is
formatted, is displayed and you are prompted Do you
wish to re fo rma t?
●E n t e r n t o c o n t i n u e w i t h t h e s y s t e m s o f t w a r e

installation. The system also recognizes what t3q>e of
hard disk is being used as the root disk device.

●Enter yto reformat the disk. Continue with the
system software installation after the disk has been
reformatted. Refer to the "Formatting Disk Device"
section in this chapter.

●If the root disk device is found by the system not to be
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formatted; you are prompted Do you wish to format?
You should format the disk, in order to avoid possible
future problems.
●Enter yto format the disk. The system may detect

an invalid disk format because of any one of the
following:
●The disk device was cleared, thus no boot block

is present.
●Anew unformatted hard disk was installed.
●An electrical disturbance destroyed the integrity

of the file system.
Continue the system software instal lat ion

process at the "Formatting Disk Device" section in
this chapter. After the completion of the formatting
disk device process, return back to this section and
continue with Step 2.

●Enter nto continue without formatting the disk.
Continue with the system software installation with
Step 2of Phase 1.

If dining the installation process an error occurs where
the file system can not be made, then the hard disk must be
reformatted. Moving the Reset/run switch to reset returns
you to the Select Startup Function menu.

Step 2: Creating Install File System
This process takes approximately 10 minutes to complete.

●If you are installing from streaming tape no operator
action is required for Step 2Creating Install File
System.

●During step 2, if you are installing from floppy disks,
you are requested to insert and remove the floppy disks.
It is important that the floppy disks are inserted and
removed when requested, either in the top, left, or only,
d r i v e .

Insert the first floppy disk of multiple volumes of
the floppy disks labeled INSTALLATION FILE
SYSTEM into the floppy disk drive and press the new
line or return key.

The system prompts you to remove and insert the
floppy disks labeled INSTALLATION FILE SYSTEM
as needed.
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NOTE: It is important to install all the floppy disks
l a b e l e d I N S T A L L A T I O N F I L E S Y S T E M a t t h i s
t i m e .

A f t e r a l l t h e I N S T A L L A T I O N F I L E S Y S T E M
floppy disks have been copied; you are prompted to
insert the CHECKSUM FLEX; this floppy disk checks
the system to be certain that all the INSTALLATION
FILE SYSTEM files have been correctly copied to the
hard d isk .

Step 3: Termination of Phase 1
A f t e r a l l t h e I N S T A L L A T I O N F I L E S Y S T E M f fl e s h a v e
been installed, the system displays progress messages which
verify that they have been installed. Continue with the
System Software Installation —Phase 2.

System Software Installation —Phase 2
Description

Phase 2of the system software installation displays two
steps:

●Step 1determines system disk from Phase 1, and starts
creation of file system.

●Step 2successfully terminates Phase 2and reloads the
operating system.

P r o c e d u r e s
W h e n t h e s c r e e n w i t h t h e t i t l e S Y S T E M I N S TA L L AT I O N /
RESTORE /MAINTENANCE is displayed, then:

●Enter the value 1Perform System Installation and
press the newline or return key to continue with System
Sof twa re I ns ta l l a t i on —Phase 2 .

●It is also possible at this time to enter either of the
other selections, but as you wish to continue with the
system software installation enter item 1.
●Enter item 2Perform System Restore and press the

new line or return key to perform asystem restore.
Re fe r to the "Res to re Se lec ted F i les " sec t ion in the
Maintenance and Diagnostics chapter in this book.

●Enter item 3Perform File System Maintenance and
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press the newline or return key to access the install
file system. Refer to the Superuser Guide book for
information on file system maintenance.

Step 1: Determining System Disk from Phase 1
The terminal displays progress messages during the
determining system disk process. The file system is created
on the system disk. This process takes approximately 12
minutes and requires no operator action.

Step 2: Successfuiiy Terminates Phase 2
Phase 2has been successfully installed. Continue the
system software installation process with System Software
I n s t a l l a t i o n — P h a s e 3 .

System Software Installation —Phase 3
Description

Phase 3of the system software installation displays four
steps:

●Step 1copies the base system files.
●Step 2installs the optional system files. The optional

system files are the Release Definition. These files may
be removed after printing them.

●Step 3sets up system files.
●Af te r t he sys tem fi l es a re se t up t he sys tem

automattically reloads the software, and display alogin
prompt. You must login as setterm to continue with the
system software installation. After you log in as setterm
you set the Termcap data base for the terminal being
used to install the system software if the terminal being
used is any one of the following:

NCR 7900 Model 1
N C R 7 9 3 0
NCR 796-101 (WorkSaver) ADDS Viewpoint
ADDS Viewpoint 3A+
D E C v t l O O
ADDS Viewpoint 90
W Y S E W Y - 5 0
D E C v t 2 2 0
W Y S E 8 5 / D E C v t 2 0 0

N C R 7 9 0 1
N C R D e c i s i o n M a t e V

ADDS Viewpoint 78
NCR 7910 (ANSI)
ADDS Viewpoint 60
I B M P C
Te leVideo 925
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At the completion of Phase 3, your system is configured
with only one Winchester disk and either one floppy disk
drive or one streaming tape drive, depending on which
media was used to install the system software.

If you wish to add other devices to your system (i.e.,
other Winchester disks, 8-Channel I/O Controller, High
Performance 8-Channel I/O Controller, streaming tape
drives) you must reconfigure yoiu: system at the end of
Phase 3.

P r o c e d u r e s
With the terminal displaying the screen with the title,
S Y S T E M I N S TA L L AT I O N / M A I N T E N A N C E - P H A S E
3 :

●Enter item 1Perform System Installation and press the
new line or return key to continue System Software
I n s t a l l a t i o n — P h a s e 3 .

●It is also possible to enter item 2Perform File System
Maintenance which permits you to access the install file
system for file system maintenance. Refer to the
Superuser Guide book for further information on file
system maintenance.

Step 1: Install the BASE SYSTEM FILES

●If you are installing from streaming tape, no operator
action is required to install the BASE SYSTEM FILES.

●The floppy disks labeled BASE SYSTEM FILES must
now be installed. Follow the instructions displayed on
your terminal to install all voliunes of the BASE
SYSTEM FILES floppy disks.

During Phase 3if you are installing from floppy
disks, you are requested to insert and remove the floppy
disks. It is very important that the floppy disks are
inserted and removed when requested. Insert all the
floppy disks when requested either in the top, left, or
only, drive.

When you need to instal l afloppy disk, the
instructions displayed on your terminal include the
category BASE SYSTEM FILES and the volume
number. Check the label on the floppy disk to make sure
you install the correct floppy disk. After you install the

5 - 1 8



correct floppy disk, follow the instructions by pressing
the newline or return key.

Installing each floppy disk requires several minutes.
For each floppy disk, the terminal displays the
approximate number of minutes. When the system has
completed the installation of afloppy disk, the terminal
bell rings to let you know you can proceed with the next
step. You are prompted when to remove afloppy disk.

The system requests you to respond y(for yes) if
you have another volume of the category or n(for no) if
you do not have another volume. The installation
process begins with volume 1of your BASE SYSTEM
FILES floppy disks and ends with the last volume of
your BASE SYSTEM FILES floppy disks.

Step 2: Install the Optional System Files
The optional system fUes are the Release Definition. After
printing the Release Definition, these files may be removed.

●Enter yif the OPTIONAL SYSTEM FILES are to be
i n s t a l l e d .
●T h e I N S TA L L s t r e a m i n g t a p e i n c l u d e s t h e

O P T I O N A L S Y S T E M F I L E S .
●The floppy disks labeled OPTIONAL SYSTEM

F I L E S m u s t n o w b e i n s t a l l e d . F o l l o w t h e
instructions displayed on your terminal to install all
volumes of the OPTIONAL SYSTEM FILES floppy
d i s k s .

●Enter n i f the OPTIONAL SYSTEM FILES are not to
be instal led.

Step 3: Set Up System Files
The system automatically sets up the system files. Progress
messages are displayed verifying that the Administration
Files are installed and that the lost and found directory has
been created for file system check.

No operator action is required and the process takes
approximately 5minutes to complete.

Login as setterm
After the system files are set up, or if the operating system
was installed at the factory, alogin prompt is displayed.
Login as setterm to continue with Set the Termcap Data
Base for the system console.
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●Enter the exact Termcap name from the Termcap
definitions displayed for the terminal model you are
using to install the system software. After the Termcap
name is entered, the system automatically defines the
Termcap conventions for that terminal.

If you entered the exact Termcap terminal name,
continue the system installation process by following
the instructions given in the "Completing Installation"
section of this chapter. The following message is
displayed:	 Successful termination of defining your
terminal. Your file system is now instal led and
operational.

●If aTermcap name for the terminal model you are using
to install the system software is not listed in the
Te r m c a p d e fi n i t i o n , e n t e r t h e Te r m c a p n a m e
"unknown". The Termcap data base is not defined and
must be defined after the system software installation
p r o c e s s .

If you entered "unknown" to specify that the
Termcap name is not defined for your terminal model,
continue the system installation process by defining the
Termcap conventions for the terminal used to install the
system software. Refer to the "Defining Terminals
Through Root" section of this chapter. Then, continue
with the "Completing Installation" section of this
chapter.

Defining Terminals Through Root
Description

The login name root is reserved for the superuser, your
system support person. The superuser performs commands
through the control of the operating system. It is expected
that the superuser has athorough knowledge of the
operating system and is familiar with:

●User Reference Manual
●Programmer Reference Manual
●Superuser Reference Manual

I f you r sys tem has any t e rm ina l s o the r t han t he
te rm ina l s defined i n t he Te rmcap Defin i t i on ca l l you r
superuser to define these terminals using the following
procedure.

5 - 2 0



P r o c e d u r e s
1. With the terminal displaying the login prompt, enter the

login name root.

:login: root

2. After you are logged in as root, define the Termcap data
base for any terminal in the system which is not de&ied
in the Termcap Definition, ^fer to termcap(5) in the
Programmer Reference Manual,

3. If the terminal being used by the system administrator
to install the system software is aterminal model you
defined, add this terminal to the system by editing the
/etc/inittab file. Refer to inittab(4) in the Programmer
Reference Manual. If the terminal being used by the
system administrator is listed in Termcap Definition,
the terminal name is already in the /etc/inittab file.

4. Log off the terminal by holding down the control key
(CONTROL) and pressing the dkey, and permit the
system administrator to complete the system software
installation process. The next procedure is to complete
i n s t a l l a t i o n .

Completing Installation
Descript ion

Completing installation requires you to:

●Set password for the sa login name
● S e t t i m e z o n e
● S e t d a t e a n d t i m e

●Add devices and distribute file system
●Add printers and terminals
●Update the Operat ing System Sof tware ( ins ta l l

operating system modules and other updates)
●Install applications
● A d d u s e r s
●Perform full system backup
● G o m u l t i - u s e r
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Although you need to do these jobs to complete
installation, you may also need to do these jobs at any time
dining your administration of the system. You may later be
required to add other terminals or printers to your system.
You may install other applications. You may add other
users as needed. All of these jobs are performed using the
lead-through menu instructions provided in your system.

Logging in as sa gives you inunediate access to your
lead-through menu instructions. The rest of this book
explains how to perform your system administration jobs.
During this installation process, you have used menus to
install the system software. With the login prompt
displa)dng, enter the login name ”sa”.

:login:sa

Complete the installation of your system using the
following procedures. Each procedure step refers you to the
correct job description in this book. Follow the instructions
displayed on your terminal. If you need help, select the help
process from your menu. If you need more help, use the
referenced parts of this book.

P r o c e d u r e s

1. Set your sa password.
●Reference —"Set Password" section of the System

Services chapter. Each time you login as sa, the
password entry is required. This security prevents
unauthorized use of your system administration
menu operations.

2. Set t imezone

●Reference —"Set timezone" section of the Start-of-
Day chapter. The timezone should only need to be
set once, right after installation of the system
software. This process permits you to change the
timezone if the system is physically moved to a
location in another timezone. The timezone must be
set before the date and time is set. You should set
the timezone; log off; log back on, then set the date
and time this process assures that the date and time
are for the correct t imezone.

3. Set date and t ime
● R e f e r e n c e — " S e t d a t e a n d t i m e " s e c t i o n o f t h e

Start-of-Day chapter. Each time the system is
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shutdown and then brought up the system date and
t i m e m u s t b e c h e c k e d a n d c o r r e c t e d t o i n s u r e t h a t
processes and error logs keep accurate records.

4. Add devices and distribute file system.
●After completion of Software Installation, your

system is configured with only one Winchester disk
and one floppy disk drive, or with only one
Winchester disk and one streaming tape drive. You
must now add any devices that are featured with
your system such as other Winchester disks. High
Performance 8-Channel I/O Controllers, 8-Channel
I/O Controllers, floppy disk drives, or streaming
tape devices. This information is located on the
Configuration Sticker(s) found on the inside top
panel of the Main Unit and/or the Expansion Unit.

●After adding disk devices, you are given the option
of distributing the file system using the system
administrator's default configuration or electing to
use the "Move aDirectory to an Unused Disk"
selection in the System Reconfiguration chapter of
th i s book .

●Reference —"Add Devices" and "Move aDirectory
to an Unused Disk" sections of the System
Reconfiguration
chapter of this book.

5. Add terminals to your system.
●Adding aterminal to your system permits the

system software to access the terminal. Earlier, the
terminal you used to install the system software was
added through the Termcap definition. You now
need to add al l other terminals.

" A d d a T e r m i n a l " s e c t i o n o f t h e
System Reconfiguration chapter.

6. Add printers to your system.
●Adding aprinter to your system permits the system

software to access the printer. You now need to add
all printers to your system. Printers may be either
serial or parallel printers.

●Reference —"Add aPrinter" section of the System
Reconfiguration chapter.

7. Install applications.
●Install the applications; for example, system media

labeled with abasename of mp (for Multiplan).
●Reference —"Install Applications" section in the

System Reconfiguration chapter.

●R e f e r e n c e
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8. Updating the operating system software.
●Updat ing the operat ing system sof tware; for

example, system media with abasename of rbs (for
Remote Batch System) or one or more of the
operating system modules.

●Reference —"Update the System Software" section
in the System Reconfiguration chapter.

9. Add users to your system.
●Adding auser to your system assigns the user a

login name and establishes the jobs the user can
perform on the system. You now need to add any
users who are to use the computer.

If you are to use the system for jobs other than
your system administration jobs, add yourself as a
user. You should only login as sa when you are
performing system administration jobs.

● R e f e r e n c e — " A d d a U s e r " s e c t i o n i n t h e U s e r
Accounts chapter.

10. Perform acomplete system backup.
●Performing acomplete system backup saves all of

your system software on floppy disks or streaming
tapes. The backup is acopy of all of the software
you ins ta l l ed inc lud ing te rm ina ls , p r in te rs ,
applications, and users. If aproblem occurs which
requires the system to be restored, you can use the
backup copy. You do not need to do the instaUation
process again.

If your system has astreaming tape drive,
backup to streaming tape. Otherwise, backup to
floppy disk.

●Reference —"Backup Selected Files" section in the
Maintenance and Diagnostics chapter.

1 1 . G o m u l t i - u s e r .

●Reference —"Change to Multi-User Mode" in the
Start-of-Day chapter.

Put each floppy disk or streaming tape used to install
and backup the system in its storage package. It is
extremely important to store all of the system media in a
safe place.

Turn on all printers and all other terminals in your
system. After each terminal is turned on, press its newline
or return key. The login prompt displays if the terminal
was added as alogin terminal.
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Your system is now fully operational. Continue system
software installation with the "Securing the System" section
of this chapter.

Securing the System

Description
Securing the system is required to prohibit unauthorized
access to the system. The system software installation
process has added five users to your system; that is, five
valid login names. Each of these five users must login on
the terminal you are using for installation and set their
private passwords. After apassword is set, access to the
system is only permitted by the entry of acorrect login
name and its associated password.

Each password must have at least six characters, only
the first eight characters are significant. Also, each
password must contain at least two alphanumeric characters
and at least one numeric or special character, except the
c o n t r o l - d c h a r a c t e r . A l l u s e r s m u s t r e m e m b e r t h e i r
passwords. You cannot read the system passwords.

The five users added to your system are:

r o o t

The login name root is reserved for the superuser, your
system support person. This person is expected to have
athorough knowledge of the operating system software
b a s e d o n U N I X .

n c r m

The login name ncrm is reserved for the NCR-trained
technician who services your system.

s tar tup
The login name startup is reserved for the people in
your organization which are permitted to change the run
level to multi-user mode without using the system
administrator menus. You, the system administrator,
can change the run level to multi user using the menus.
However, you may not always be present when the
system needs to be in the multi-user mode. The startup
login permits you to assign the run level change
responsibility to one or more other users (each must
know the password) without giving the other users
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access to your system administrator menus. The
password for the login startup must be set by root,

s h u t d o w n

The login name shutdown is reserved for the people in
your organization which are allowed to shutdown the
system. You, the system administrator, can shutdown
the system. However, you may not always be present
when the system should be shutdown. The shutdown
login allows you to assign the shutdown responsibility
to one o r more o the r users (each mus t know the
password) without giving the other users access to your
system administrator capabilities.

The login name sa is reserved for you, the system
administrator. This login allows you access to run the
menus which lead you through your system
administration jobs.

s a

If the people assigned the login names of root, ncrm,
startup, and shutdown cannot set their passwords now, set
apassword for each of them to secure your system. Each
user has the capability of changing his password, and the
passwords can be changed at alater time.

P r o c e d u r e s

1. With the terminal displaying the login prompt, have the
assigned superuser enter the login name "root".

:login: root

●When the superuser prompt (#) displays, enter
"passwd". When the system prompts with New
password:, enter the password. The system prompts
with Ret3Hpe new password:; enter the same
password for system verification. The system does
not echo the entry for security reasons. If both
entries are the same, the password is set to what
ever was entered. Refer to passwd(l) in the User
Reference Manual to set the password for the login
star tup.

Logoff the system as the super-user (root) by
holding down the control key (CONTROL) and
pressing the dkey.

2. With the system displaying the login prompt, have the
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assigned NCR-trained technician enter the login name
" n c r m ” .

:login: ncrm

●Enter n(for no) when asked if you would like to use
the menus. When the system prompt ($) displays,
enter "passwd”. When the system prompts with
New password:, enter the password. The system
prompts with Retype new password:; enter the same
password for system verification. The system does
not echo the entry for security reasons. If both
entries are the same the password is set to what
ever was entered. Refer to passwd(l) in the User
Reference Manual.

Logoff the system as the NCR Maintenance
Support person (ncrm). To logoff the system, hold
down the control key (CONTROL) and press the d
key.

3. With the system displaying the login prompt, enter the
login name "shutdown".

:login; shutdown

●The terminal displays the Shut Down menu, select
i tem 1for the Genera l User Serv ices menu.

●From the General User Services menu, select item 1
to Set Password.

●When the system prompts with New password:;
enter the password. The system prompts with Re¬
enter new password:; enter the same password for
system verification. The system does not echo the
entry for security reasons. If both entries are the
same the password is set to what ever was entered.

●With the password set, return to the Shut Down
menu and select item 5to End the Computer
Sess ion.

After the passwords are set by root, ncrm, and
shutdown the system is displaying the login prompt. You
may now login and perform your system administrator jobs
using the system administration menus.
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Formatting Disk Device
Description

Formatting the disk device is amenu-driven process which
performs the following functions:

●determines disk type
●formats and verifies the Winchester disks
●marks factory media defective areas
●marks unrecovered hard I/O errors of alogical block
●builds the bad block table

Before the disk device is formatted, the information on
the Media Defect Report and the System Error Log is
needed.

The Media Defect Report lists the defective areas on
each of the hard disks. This report is in the print package
sent with each system. Refer to the "Main Unit Unpacking”
section of the Main Unit and Mass Storage Expansion Unit
Installation chapter in the Hardware Service book. There is
aseparate report in the print package for each of the hard
disks configured in your system.

The System Error Log report is acollection of the
errors logged by the operating system. This report is only
needed if your system has previously been in operation and
was logging unrecovered I/O errors for alogical block. Refer
to the "Inspect the System Error Log" section of the Start-
of-Day chapter in this book.

P r o c e d u r e s
Group together the Media Defect Report and the System
Error Log report by the same disk device name. The disk
device names are defined in the Device Names Chart in the
File System chapter in this book.

Med ia De fec t i n fo rma t i on
Use the information on the Media Defect Report sent with
your system to answer the user response messages. The
disk device name (hnnn) on the Media Defect Report and on
this display must be exactly the same. Each user response
message is displayed one at atime.

You are asked to enter the following:

o

●Head Number (0 to x)?
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●Cylinder Number (0 to xxx)?
●Byte Number (0 to xxxxx)?

If the information for Bad Block Number nis correct,
enter the letter y.

If the information entered is incorrect, enter n. Return
and re-enter the bad block data.

Continue with the next bad block or enter the word end
when all the information on the Media Defect Report is
entered.

System Error Log Information
Use the information on the System Error Log report to
answer the user response messages. Each user response
message is displayed one at atime. Enter the following:

●Block Number (0 to xxxxxx)?

Enter the word end after all block numbers are entered
or if this is the initial system software installation process
for your system.

D isk Fo rmat te r
When the terminal displays the DISK FORMATTER, full
format enabled screen, the following is displayed:

●Dr ive t ype :
● I s l t o be w r i t t en f r om: i s l
●User supplied media defect information from: list

If one or more similar disks are in adisk parameter file;
you are prompted to select the disk type that is being
formatted at th is t ime. This in format ion can be found on the
configuration sticker located on the inside top panel of the
M a i n U n i t .

After the disk format is successfully completed, the
terminal displays progress messages indicating that the file
system is being created. When the creating file system
process is complete, return to the next step of the process
that was being performed before the formatting disk device
process was started.
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R e s t a r t t h e I n s t a l l a t i o n P r o c e s s
If either afatal error condition occurs or the RUBOUT key
is pressed at during phase 2or phase 3of the system
software installation process, the current process being
performed is not successfully completed and must be
restarted. If afatal error occurs during phase 1of the
system software installation, you must begin again as if you
had not started the installation process. This also is true if
you were in the disk format stage.

●Do you wish to restart at this time (y/n)?
●Enter y(for yes) if the system software installation

process is to be automatically continued at the
beginning of the Phase which was currently being
i n s t a l l e d . R e f e r t o t h e " A u t o m a t i c R e s t a r t
Procedure" section of this chapter.

●Enter n(for no) if the system software installation
process is to be continued at alater time. Refer to
the "Manua l Res ta r t Procedure" sec t ion in th is
chapter.

A u t o m a t i c R e s t a r t P r o c e d u r e
Use the following procedure to automatically restart the
system software installation process at the beginning of the
Phase nwhich was currently being installed, where nis the
phase number.

● I f n is Phase 1 , re fer to the " Ins ta l la t ion -Phase 1"
section of this chapter to continue the system software
installation process.

● I f n is Phase 2 , re fer to the " Ins ta l la t ion -Phase 2"
section of this chapter to continue the system software
installation process.

● I f n is Phase 3 , re fer to the " Ins ta l la t ion -Phase 3"
section of this chapter to continue the system software
installation process.

M a n u a l R e s t a r t P r o c e d u r e
Before the installation process is terminated, the system
automatically performs an orderly shut down. After the
system is shut down, the following procedure to restart the
installation process must be followed to insure proper
software installation and integrity of your system.
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1. Wait until the device indicator is off and remove any
installation mdeia from the floppy disk or streaming
tape drive.

2 . M o v e t h e O n / O f f s w i t c h o n t h e M a i n U n i t t o t h e O F F
position.

3. Only the last successfully completed Phase was
installed. To restart the installation process at the
Phase which was currently being installed, use the
following procedure for that phase.
●If Phase 1is to be restarted, refer to the "Phase 1

Restart" section of this chapter.
●If Phase 2is to be restarted, refer to the "Phase 2

Restart" section of this chapter.
●If Phase 3is to be restarted, refer to the "Phase 3

Restart" section of this chapter.

P h a s e 1 R e s t a r t
Use the following procedure to restart the system software
installation process if Installation -Phase 1was not
successfully completed.
1. Restart the installation process as if Phase 1were never

performed.
2. Start the installation process with the procedures

described in the "Turning On the System" section of
this chapter.

P h a s e 2 R e s t a r t
Use the following procedure to restart the system software
installation process if Installation ●Phase 2was not
successfully completed.
1. Move the MANUAL/AUTO LOAD toggle switch to the

MANUAL position
2 . M o v e t h e O n / O f f s w i t c h o n t h e M a i n U n i t t o t h e O N

position.
3. The Select Startup Function menu is displayed.

● I n s e r t t h e i n s t a l l a t i o n m e d i a l a b e l e d I N S TA L L i n t o
the top, left or only drive.

●From the Select Startup Fimction menu, select item
3 L O A D .

4 . E N T E R D E V I C E N A M E
●If you are installing from streaming tape, enter

device name stOl and press the new line or return
key.
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●If you are installing from floppy disk, enter the
device name f501 and press the newline or return
key.

5. ENTER PATHNAME The root file system is created on
the disk with the largest capacity. Enter the pathname
of the root directory according to the disk(s) configured
on your system.
●If your system has at least one disk in aSCSI Unit,

enter the pathname /unix.sdO.lO and press the
newline or return key.

●If your system has at least one disk in an Expansion
Unit, enter the pathname /unix.xllO and press the
newline or return key.

●If your system has one or more 5.25 inch Winchester
disks, enter the pathname /unix.atlO and press the
newline or return key.

6 . P R E S S S P A C E B A R T O E X E C U T E - A N Y O T H E R
K E Y T O R E T U R N T O S T A R T U P M E N U

●Press the space bar to load the files. After the files
are loaded, the login prompt is displayed.

7. Move the MANUAL/AUTO LOAD toggle switch back
to the AUTO LOAD position.

8. With the login prompt displa3dng, start the installation
process as if Phase 2was never performed. Restart the
instaUation process with the procedures described in the
"Installation -Phase 2" section of this chapter.

P h a s e 3 R e s t a r t
Use the following procedure to restart the system software
installation process if Installation -Phase 3was not
successfuUy completed.
1. Move the MANUAL/AUTO LOAD toggle switch to the

MANUAL pos i t i on .
2 . M o v e t h e P O W E R s w i t c h o n t h e M a i n U n i t t o t h e O N

posit ion.
3. The Select Startup Fimction menu is displayed.
4. From the Select Startup Function menu, select item 3

L O A D .
5 . E N T E R D E V I C E N A M E P r e s s t h e n e w l i n e o r r e t u r n

key. The system automatically loads the assumed device
n a m e .

6. ENTER PATHNAME Press the newline or return key.
The system automatically loads the assumed pathname
of the root directory.
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P R E S S S P A C E B A R T O E X E C U T E - A N Y O T H E R
K E Y T O R E T U R N T O S T A R T U P M E N U P r e s s t h e
space bar to load the files. After the files are loaded, the
login prompt is displayed.
Move the MANUAL/AUTO LOAD toggle switch back
to the AUTO LOAD position.
With the login prompt displaying, start the installation
process as if Phase 3was never performed. Restart the
installation process with the procedures described in the
"Installation -Phase 3” section of this chapter.

7 .

8 .

9 .
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Chapter 6

System Start Up

O v e r v i e w
This chapter provides areference for the system daily start
up procedures. The daily start up procedures reference
includes the interaction associated only with the Main Unit
control panel and the start up messages associated with the
system console. Detailed peripheral operation and set up
information is found in the System Operation book within
the Peripheral Operation tab.

At the time you begin adaily start up, it is assumed
that the following system conditions have been met.

●The operat ing sof tware is insta l led on asystem
Winchester disk(s). Refer to the System Software
Installation chapter in this book.

●System operat ion was terminated by ashutdown
process. Refer to the "Shut Down Immediately" section
in the Shut Down chapter in this book.

starting the System
Prepare the system peripherals for operation by tiuming
them on, enabling the proper modes, installing and setting
forms, and so on. For the system console, make sure that it
is on and in the on line, roll screen, and no auto line feed
modes. If your system includes any NCR 7900 Model 1
terminal, press any key on the keyboard, after enabling the
proper modes, to enable its communications logic.

Move the Main Unit power switch from Off to On.
This action causes the system to perform its predefined

process. The predefined process depends on whether the
system is an attended system or is an unattended system.
An imattended system is one on which the optional
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unattended operating system feature is installed.

Attended Operating System
The start up process outputs progress messages to the
system console. The time required for the start up process is
approximately two minutes. When the start up process is
complete, the login prompt is displayed on the system
console and the system is in single user mode.

To put the system in multi-user mode use either the
system administrator menus or the login startup.

If the system administrator menus are to be used, refer
to the "Enter Multi-User Mode" section in the Start-of-Day
chapter in this book or the "Change to Multi-User Mode"
section in the System Reconfiguration chapter in this book.

If the login startup is used:

login: startup

The system automatically enters multi-user mode.

Unattended Operating System
The start up process outputs progress messages to the
system console log file. The time required for the start up
process is approximately two minutes. When the start up
process is complete, the system automatically enters multi¬
user mode.

Completing Start Up
For both attended and unattended systems, afile system
check is performed. After the system enters multi-user
mode, the login: message is broadcast to all assigned login
terminals, and the system is fully operational and ready for
any user to login.

If start up fails, check the Memory Power Switch on
the rear o f the Main Uni t . The Memory Power Swi tch
should always be in the on position. If this switch is On, the
content of memory is maintained when the control panel
On/Off switch is tinned off. If the Memory Power Switch is
off, the content of memory is lost when the control panel
On/Off switch is turned ofi NOTE: The content of memory
is maintained by the battery during apower failure
regardless of the setting of Memory Power Switch.
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Chapter 7

Menu Operations
O v e r v i e w

The operating system offers fnendly menu lead-through
interfaces which include the following features in the
System Administrator menu.

●help information screens
●minimum number of key entries to perform aselected

p r o c e s s
●automatic cursor positioning
●easy-to-read item selections
●data entry correction
●cho ice o f two menu leve ls o f re turn

●m a i n m e n u l e v e l
●previous menu level

● a u t o m a t i c r e t u r n t o c u r r e n t m e n u l e v e l a f t e r s e l e c t e d
process performance

How to Use the Menu
The System Administrator menu displays when you login as
sa and enter the correct password.

login: sa

The System Administrator menu has four types of
displays:

● i t e m s e l e c t i o n m e n u
●toggle selection menu
●data entry menu
●help information screens

Each type of menu display is identical in the way the
selection of aprocess is entered. When any of the menus are
first displayed, the cursor is automatically put at the first
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required entry position in the entry field. The entry field is
identified by one or more dots enclosed by an open bracket
([) and aclosed bracket (1). The dots represent the
maximum number of entry positions. If the maximum
number of entry positions is used on any line, the operating
system automatically terminates the line and either puts the
cursor at the next menu entry position or the specific
process is performed. If the maximum number of entry
positions is not used, press the newline key (NEW LINE) to
terminate the entry in the entry field. After the entry is
terminated, the cursor is put at the next menu entry
position or the specific process is performed. Any dots
remaining in the entry field after the entry is terminated are
ignored by the operating system.

I t e m S e l e c t i o n M e n u
An item selection menu performs two types of functions
w h e n a n i t e m i s s e l e c t e d . I t e i t h e r c o n t i n u e s w i t h t h e
display of another menu or the selected process is
performed. An example of an item selection menu is as
fo l l ows .

S Y S T E M A D M I N I S T R A T O R S E L E C T I O N S

1 . S t a r t - o f - D a y

2 . S h u t D o w n

? . O a a r A e c o u n t a

A , S y a t e n S e r v i c e s

5 . S y s t e a R e c o n r i g u r a t l o n

6 . M a i n t e n a n c e a n d D i a g n o s t i c s

7 . H e l p

8 . E n d o f C o o p u t e r S e s s i o n

E n t e r S e l e c t i o n N u a b e r [ . . ]
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For an example, to select item 4System Services, enter
4in the entry field. After 4is entered, the System Services
menu is displayed.

Toggle Selection Menu
Atoggle selection menu sets the values to be used for a
selected process. To change einy of the initial v£ilues of an
item, enter the corresponding item number. After an item
number is entered, the new set value is displayed. After a
value is set, it may be changed back to the previous setting
by entering the same item number.

Most of the values of the items are set to either Yes or
No. If avalue other than Yes or No can be set, then both of
the values are identified in the description of the item. Only
after the values are set, enter item 1Selection Completion
to continue the performance of the selection process. An
example of atoggle selection menu is as follows.

L I S T D I B B C T O R * F I L E S

1 . S e l e c t i o n C o m p l e t e

? . P r i n t D i r e c t o r y H o

N o3 . E x p a n d e d L i s t

L i s t b y O w n e r o r G r o u p I d O w n e r

5 . H e l p

6 . R e t u r n t o P r e v i o u s M e n u

E n t e r S e l e c t i o n N u n b e r [ . . ]

For an example, to change the initial values of item 2
Print Directory and item 4List by Owner or Group Id,
enter 2then enter 4in the entry field. After both items are
changed, the menu displays the new set values as follows. If
the values are set the way you want them, enter item 1
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Selection Complete to continue with the selection process.

L I S T D I B E C T O H I P I L E S

1 . S e l e c t i o n C o o p l e t e

T e a2 . P r i n t D l r e e t o r y

H o3 . E x p a n d e d L l a t

G r o u p I dl | . L i s t b y O w n e r o r G r o u p I d

5 . H e l p

6 . R e t u r n t o P r e v i o u s M e n u

E n t e r S e l e c t i o n H u n b e r [ . . ]

Data Entry Menu
The data entry menu enables specific data entry fields of a
process to be identified. The data entry fields, for example,
may be file names, directory names, and messages. After
the data entry fields are entered, the operating system gives
you achoice to indicate if the entries are correct or if any
entry needs to be corrected. If the entries in the data entry
field are correct, entering y(for yes) continues the
performance of the selected process. If any entry in any
data entry field is to be corrected, entering n(for no) returns
the cursor to the selection number in the data entry menu.
With the cursor positioned at the selection number entry
field, enter 3Enter Data. Then, the newline key (NEW
LINE) or return key (RETURN) may be pressed one or
more times to position the cursor at the entry field that is
to be corrected or the entries in the entry fields may be re¬
entered. When the newline or return key is pressed, the
entry in that entry field is not changed. An example of a
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data entry menu is as follows.

D R L R T P A P I L E

1 H e l p
2 C a n c e l o o n n a n d a n d r e t u r n
3 E n t e r d a t a

E n t e r a e l e e t l o n n u n b e r [ . ]

E n t e r n a m e o f t h e fi l e t o b e d e l e t e d

[ ]

l a t h e a b o v e i n f o r m a t i o n c o r r e c t ? E n t e r " y " f o r y e a o r " n " f o r n o [ . )

For an example, the following data entry menu shows
an entry in each of the entry fields.

D E L E T E A F I L E

1 H e l p
2 C a n c e l c o m m a n d a n d r e t u r n
3 E n t e r d a t a

E n t e r a e l e e t l o n n u m b e r [ 3 ]

E n t e r n a m e o f t h e fi l e t o b e d e l e t e d

[dept/account/Jonea	 ]

l a t h e a b o v e I n f o r m a t i o n c o r r e c t ? E n t e r " y " f o r y e a o r * n * f o r n o [ y ]
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Help Information Screens
Ahelp information screen is available in each of the System
Administrator menus. All help information screens are
s e l e c t e d b y e n t e r i n g t h e i t e m n u m b e r w i t h t h e i t e m
description of Help.

The help information screen displays an explanation of
each process that may be selected from the current menu or
each entry that may be entered in the current menu. Also
any prerequisites that need to be completed before the
process can be run are stated. After the help information
screen displays, press the newline key {NEW LINE) or the
return key (RETURN) to return to the current menu. If the
help information screen contains more than one page the
capability to move from one page to another page,
backwards or forwards, is provided. Entering acontrol b
(press the bkey while pressing the control key) displays the
previous page while entering acontrol fdisplays the next
page. To terminate the listing enter the letter x. When the
ciurent menu is displayed again, the cursor is re-positioned
at the first required entry position in the entry field. If the
help information screen is selected after entries have been
made in the entry field of the ciurent menu, the entries are
erased when the system returns to the current menu.

End Computer Session
Ending the computer session terminates the current
c o m p u t e r s e s s i o n o f t h e s y s t e m a d m i n i s t r a t o r . T h i s
prevents unauthorized users from gaining access to the
system. It is recommended for the security of your system
and the integrity of the file systems to end each computer
session after the system administrator procedures are
completed.
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Chapter 8

Start-of-Day

O v e r v i e w
The Stan-of-Day chapter describes all the processes
associated with the start-of-day selection from the System
A d m i n i s t r a t o r ' s m a i n m e n u .

These select ions include:

●Setting the current date and time, and setting the
t i m e z o n e

●Preparing the messages associated with the system
●Inspecting the system error log
●Mounting or unmounting additional file systems
●Specif}dng atime to execute processes during the day
●Changing the user mode to multiuser

The job descriptions in this chapter are in alphabetical
o r d e r .

Job Descriptions
Enter Mul t i -User Mode

Entering the multi-user mode permits the system to return
to anormal operating state after performing in the single
user mode or when bringing up the system from ashutdown
s t a t e .

The system performs afile system check and repair
when entering the multi-user mode. You should refer to the
"Check or Repair the Fi le System" sect ion in the
Maintenance and Diagnostics chapter in this book for
f u r t h e r i n f o r m a t i o n .

Execute Process at aSpecified Tinte of Day
Performing execute aprocess at aspecified time of day
permits an executable file to be performed at aspecific time
on the current system day. The process performs without
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any direct user intervention. When aprocess is performed,
the output should be directed to afile for storage. The full
pathname of the executable hie should be entered when
specified.

Inspect the System Error Log
Inspecting the system error log permits the collected errors
logged by the operating system to be displayed to the
terminal, listed on the printer, or displayed on the terminal
and listed on the printer at the same time. The system error
Idg may record the following activity:

t ime of the earl iest and latest errors

total number of errors of one or more t3rpes
tota l number of recovered errors
to ta l number o f unrecovered er rors
I/O operations on the system devices
miscellaneous software t}^e errors
miscellaneous hardware type errors

The system error log is afile which increases in size
each time an error is logged. This file grows dynamically
and should be cleared at least once aweek.

Mount Additional File Systems
Mounting additional file systems makes the mounted file
system an extension of the root file system (see the File
System chapter in this book). The mount directory name
chosen must be unique from those file systems which are
automatically mounted at start-of-day, otherwise access to
these start-of-day file systems is inhibited.

Device names are listed within the Device Names Chart
in the File System chapter in this book.

NOTE: Remember to unmoimt any mounted file systems
before shutting down the system.

Prepare the Login Banner
Preparing the login banner enables one line of text to be set.
This banner is displayed each time aterminal displays the
system login prompt. The login banner is used primarily to
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specify your company or organization name.

Prepare the Message of the Day
Preparing the message of the day permits aspecified
message to be displayed to aterminal after avalid user has
logged onto the system.

Prepare the Printer Message
Preparing the printer message enables aspecified message
to be displayed as the banner for each file spooled to the
printer.

Set the Date and Time
Setting the date and time permits the current setting of the
system date and time to be either checked or changed. The
current setting of the month, day, hour, minute and year is
displayed in each entry position when the data entry screen
displays.

Se t Timezone
Set timezone is usually performed once; after the initial
installation of the operating system software during the
"Completing Installation" phase.

Hie operating system uses auniversal time base for its
clock that is adjusted for your local timezone by aconstant.
The universal time base used is Greenwich, England time.

Unmount File Systems
Unmounting file systems logically removes the mounted file
system from the root file system. Enter the device name
used to mount the file system.
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Chapter 9

S h u t D o w n

O v e r v i e w
The Shut Down chapter describes the jobs (processes)
related to shutting down the system in an orderly manner.
Also described is changing the user mode of the system.

The job descriptions are in alphabetical order.

Job Descriptions
Broadcast Shut Down Message to all Users

Broadcasting ashut down message permits amessage to be
sent to all users currently logged on the system before the
shut down procedme is performed. It is recommended to
include in the message the exact time of shut down and the
approximate time of system bring up.

Enter Mul t i -User Mode
Entering the multi-user mode permits the system to return
to anormal operating state after performing in the single
user mode or when bringing up the system from ashut
down s ta te .

The system performs afile system check and repair
when entering the multi-user mode. You should refer to the
"Check or Repair the Fi le System" sect ion in the
Maintenance and Diagnostics chapter in this book for
f u r t h e r i n f o r m a t i o n .

Enter Single User Mode
Going from multi-user mode to single user mode puts all
terminals in an inactive state, except for the terminal on
which the command was selected. It is recommended to go
into the single user mode before single user procedures such
as file system backup and file system repair are performed.
When the system goes into asingle user mode:
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●any user login session is terminated
●all processes of the terminated user login session are

t e r m i n a t e d
●all other users are prevented from logging in on the

sys tem

It is recommended that you send ashut down message
to all users before this procedure is performed.

Shut Down Immediately
Shutting down the system permits acontrolled system shut
down. When the system shut down procedure is selected, all
other users are prevented from logging in on the system and
the number of current users on the system is displayed.
After the number of users display, the system administrator
has achoice to immediately bring the system down or send
apre-set system shut down message to all users currently
logged on the system. When the system is shut down, the
system automatically:

terminates any user login session
cancels the active processes
unmounts the file systems
updates the file system
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Chapter 10

Use r Accoun ts

O v e r v i e w
The User Accounts chapter describes the jobs you perform
that are related to the user. Choosing user accounts
permits you, as the system administrator, to do the
following:

● A d d u s e r s
●D e l e t e u s e r s
●Update auser's application selections
● L i s t a u s e r ' s m e n u s

●L i s t a l l u s e r a c c o u n t s
●Perform user login accounting
●Remove auser's password
●Change auser login name

The job descriptions in this chapter are in alphabetical
o r d e r .

Job Descriptions
A d d a U s e r

Adding auser permits the system administrator to define
the access configuration for each user. Each user is added to
the system by specifying aunique user name and the type
of user. The types of users are the application user, the
office procedures analyst, the system support analyst, and
the application developer.

The application user and the office procedures analyst
h a v e m e n u ' d r i v e n i n t e r f a c e s w h i c h i n c l u d e s e l e c t e d
applications and system services. The applications are
added to the user by either aselection menu where each
specific application package is selected or by specifying the
menus of an eidsting user. The selections are available only
if the applications are installed on the system. The system
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service functions are instal led when the user is added.
The system support analyst directly interfaces with the

operating system. The system support analyst uses data
capture, program trace, and support tools to analyze and
isolate problems.

The application developer also directly interfaces with
the operating system. The application developer is a
member of the programming staff who uses application
generation tools and high level languages.

Change aUser's Login Name
Changing the login name of auser changes the required
login entry for that user to enter when logging on the
system.

D e l e t e a U s e r
Deleting auser removes the specified user from further
access on the system. When the user is removed, all
d i rec to r ies and fi les assoc ia ted w i th the use r ' s accoun t a re
also removed. It is recommended to backup the directories
and the files before deleting auser.

L i s t A l l U s e r A c c o u n t s
Listing all the user accounts lists each account in the
system in either acompact form or an expanded form. The
compact form specifies for each user the user name and the
identification number. The expanded form specifies for each
user the user name, the user identification number, the
group identification number, and the user directory. The
listing of the user accounts may be displayed to the
terminal, or displayed to the terminal and listed on the
printer at the same time.

L i s t a U s e r ' s M e n u s
Listing auser's menus lists each menu assigned to the
specified user. The user must be an application user or an
office procedures analyst. The listing of the menus may be
displayed to the terminal, or displayed to the terminal and
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listed on the printer at the same time.

Perform User Login Accounting
Performing the user login accounting allows the system
administrator to display to the terminal, list on the printer,
or display and list at the same time asystem login
accounting report that contains the following information.

●who has logged in the system
●what terminals are being used
●how long auser stays logged in the system
●when the system was booted
●when asystem crash occurs and other system activity

The user login accoimting report specifies the user
name, the terminal name, the login date and time, and total
time on the system. Three different reports may be
generated to display:

●system login accounting of all users
●system login accounting from aspecific terminal
●system login activity from aspecific user

This process displays the specified login activity from
the last time the log was cleared to the current date and
time. The user login accounting is kept in afile which
increases in size each time any user logs in the system. This
file grows dynamically and should be cleared at least once a
week .

R e m o v e a U s e r ' s P a s s w o r d
Removing the password of auser removes his or her
requirement of entering apassword when logging on the
system.

Update aUser's Application Selections
Updating the application selections for auser permits
application packages to be either added to or removed from
an application user or an office procedures analyst. The
application selection process may be either through a
selection menu where each specific application package is
selected or by specifying amenu-driven user where an exact
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copy of the user's applications is automatically made. The
application selections are available if the selections are
installed on the system.
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Chapter 11

System Services

O v e r v i e w
The System Services chapter describes the jobs related to
the file system as awhole. It permits you to perform jobs
concerning directories, files, general user services, process
status and control, and printer status and control.

The job descriptions in this chapter are in alphabetical
o r d e r .

Job Descriptions

Allow or Deny Message Reception
Allowing or denying message reception permits you to
specify whether or not other system users have the write
permission to send messages to your logged on terminal.

Backup Selected Files
Backing up selected files permits you to backup files while
the system is in the multi-user mode. Backup selected files
is used aprecaution in case files or directories are lost or
corrupted. Care should be taken that the directories or files
being backed up are not in use. For example, if a/usr/acct
directory is being backed up, that user should not be logged
into the system. This menu selection item is not available
for Release 1.02, refer to the "Maintenance and Diagnostics"
chapter for more information on backing up selected files.

C a n c e l a P r o c e s s
Canceling aprocess permits aspecific process to be
terminated by specifying the process identification number
or all processes associated with aspecific terminal by
specifying the terminal name.
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Change aSpooled File
Changing aspooled file permits the destination print device,
the print priority, the number of copies, and the print form
to be changed for afile in the spool queue. When afile is to
be changed, the spool id of the file is specified, not the
pathname of the file. Refer to the "Display Spooler Status"
section in this chapter.

Change Directory Access Permissions
Setting the access permissions for adirectory permits the
read, write, and list files permissions to be set separately in
each of the owner, group, and everyone levels. This process
also permits the ownership of adirectory to be changed to
another user or group.

Change File Access Permissions
Setting the access permissions for afile permits the read,
write, and execute access permissions to be set separately in
each of the owner, group, and everyone levels. The process
also permits the ownership of afile to be changed to
another user or group.

Change Files Access Permissions
Setting the access permissions for agroup of files permits
the read, write, and execute access permissions to be set
separately in each of the owner, group, and everyone levels.
The process also permits the ownership of agroup of files to
be changed to another user or group.

The file name pattern may use metacharacters to
represent apattern of characters. The metacharacters are:

●*—the asterisk (*) matches any string of characters
●?—the question mark (?) matches any single character
● [ ]—the set o f characters [ ]matches any o f the

enc losed charac te rs

If the files are outside the current directory, the full
pathname of the file name pattern is required.

Change the Current Directory
Changing the current directory permits the current working
directory to be changed to another working directory. If the
directory is outside the current directory, the full pathname
of the directory is required.
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Check Size of System Log Files
Checking the size of system log files reports the disk block
size of the following logs:

●Application Software Log
●System Error Log
●User Login Accounting Log

This report may be listed on the terminal or listed on
the terminal and printer. The option to clear these logs is
available after viewing the size.

Compare Two Files
Comparing two files permits the contents of one file to be
compared against the contents of another file. If the
contents in both files are the same, the system displays that
the files are identical. If the contents are not the same, the
system displays only the first occurrence where the contents
are d i f fe ren t .

C o n t r o l P r i n t e r D e v i c e
Controlling the print device permits the current spool file
being listed by aspecific line printer to be stopped, started,
or restarted at aspecific starting page number. Refer to the
"Display Spooler Status” section in this chapter.

Control Printing of Spooled Files
Controlling the printing of spooled files permits the files to
be either put in asuspended state keeping them from being
printed or taken out of the suspended state to be printed.
The spool file that is to be controlled may be specified by
the spool id of the file, the terminal wWe the file was
spooled, the destination device where the file is to be
printed, and the user name of the file. The spooled file is
automatical ly removed from the spool queue after
completion of the print sequence. Refer to the "Display
Spooler Status" section in this chapter.

Copy aFile
Cop3dng afile copies asource file to atarget file. After the
source file is copied, the source file still exists. If the target
file already exists, the contents of the target file are deleted
before the contents of the source file are copied; the system
prompts the user for permission to do this procedure. If the
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target file does not exist, it is created and the contents of
the source file are copied to the target file.

Copy Files to an ANSI Format Tape
Copying files to an ANSI format tape permits you to copy a
file or directory from the UNIX file system to an ANSI
format tape. This functions permits you to interchange data
or source files between the UNIX operating system and
other operating systems which conform to the ANSI
s t a n d a r d . T h i s m e n u s e l e c t i o n i t e m i s n o t a v a i l a b l e f o r
Release 1.02.

Copy Files to Another Directory
Copying files permits aspecified group of files with the
same file name pattern to be copied to another directory.
The source files are not affected by the copy process and the
files still reside in the original directory. If the files copied
exist with the same file names in the target directory, the
files in the target directory are overwritten; the system
prompts the user for permission to do this procedure. If the
files copied are created new in the target directory, the files
are known by the same file names as in the original
directory.

G r o u p s o f fi l e s m a y b e s p e c i fi e d b y u s i n g
metacharacters within apathname to indicate apattern of
names to be matched. Val id metacharacters are:

●*—the asterisk (*) matches any string of characters
●?—the question mark (?) matches any single character
● [ ]—the set o f characters [ ]matches any o f the

enc losed charac te rs

If the files are outside the current directory, the full
pathname of the file name pattern is required. If the files
are to be created outside the current directory, the ful l
pathname of the directory is required.

Create aDirectory
Creating adirectory permits adirectory to be created by
specifying adirectory name. Enter aunique directory name
of the directory that is to be created. If the directory is
outside the current directory, the full pathname of the
directory is required.
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D e l e t e a F i l e
Deleting afile removes aspecified file from adirectory. If
the file is outside the current directory, the full pathname of
the file is required.

Delete Fi les
Deleting files permits aspecified group of files to be deleted
from adirectory.

Enter the file name pattern or directory name pattern
that represents the group of files or directories that is to be
removed. The file name pattern or directory name pattern
may use metacharacters to represent apattern of
characters . The metacharacters are :

●*—the asterisk (♦) matches any string of characters
●?—the question mark (?) matches any single character
● [ ]—the set o f characters [ ]matches any o f the

enc losed charac ters

I f t h e fi l e o r d i r e c t o r i e s a r e o u t s i d e t h e c u r r e n t
directory, the full pathname of the file neune pattern or the
directory name pattern are required.

Delete Spooled Files
Deleting files from the spooler may be performed by
specifying the spool id of the file, the terminal where the file
was spooled, the destination device where the file is to be
printed, or the user name of the file. Refer to the "Display
Spooler Status" section in this chapter.

Display aFile
Displaying afile permits either atext file or an object file to
be listed. For atext file, the contents are listed in character
format. For an object file, the contents may be listed in
hexadecimal format, octal format, or character format. The
listing of afile may be displayed to the terminal, listed on
the printer, or displayed and listed at the same time.

Display All Active Processes
Displaying all the active processes of the system permits
the following to be displayed to the terminal, listed on the
printer, or displayed and listed on the printer at the same
t i m e .
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●process identification number
● t e r m i n a l n a m e
●central processing unit (CPU) time
● p r o g r a m n a m e

Display All Active Users
Displaying all the active users on the system permits the
following to be displayed to the terminal, listed on the
printer, or displayed and listed on the printer at the same
t i m e .

● u s e r n a m e

● t e r m i n a l n a m e
●date and time logged on

Display aSpooled File
Displaying aspooled file enables the contents of afile in the
spool queue to be displayed to the terminal. When afile is
to be displayed, the spool id of the file is specified, not the
pathname of the file. Refer to the "Display Spooler Status"
section in this chapter.

Display Current Terminal Name
Displaying the current terminal name displays the name of
the terminal you are currently using.

Display Date and Time
Displaying the date and the time permits the current
system date and time to be displayed to the terminal.

Display File Information
Displaying information about afile permits the following to
be displayed to the terminal or displayed and listed on the
printer at the same time.

type of file
ownership of file
access permission of file
last update of file
b3rte size of file
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Display Spooler Status
Displa3ong the spooler status permits the following
information about each file in the spool queue to be
displayed:

SPL ID —internal spool ffle id consisting of randomly
generated names

USER FILE —name of spooled file
WRK STN —terminal number from which the spooled file

was created
WHO —user or login name under which the spooled file

was created
DESPRT —destination device name where the spooled file

is to be printed
COPIES —number of copies of the spooled file to be

printed
PAGES —number of pages to be generated in each copy of

the spooled file
LI —lines per inch
FORMS —special forms name selected by the user
PR —print priority of the spooled file
PRTSEQ —current location in the spool queue
STAT —current status of the spooled file. The status

values are:
●hold —the spooled file is on hold and is not printed

unt i l re leased
●print —the spooled file is being printed
●wait —the spooled file is ready to print and waiting

for the print device to become available

Display the Current Directory
Displaying the current directory permits the full pathname
of the current working directory to be displayed.

Find aFile by Name
Finding afile permits an expression to be used to locate a
file with mmimum effort. The file can be searched for by
specifying one of the four search modes.

● fi l e n a m e
● o w n e r n a m e

● g r o u p n a m e
● fi l e s i z e
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The full pathname of each file found matching the
specified expression of the search mode is displayed.

Find an Expression in aFile
Finding an expression in afile permits an expression to be
located in afile. Once the expression is found, the line
containing the expression in the £Ue is displayed.

Find an Expression in Fiies
Finding an expression permits an expression located in a
group of files to be located with minimum effort. Once the
expression is found in afile, the pathname of the file and
the line containing the expression are displayed.

The file name pattern may use metacharacters to
represent apattern of characters. The metacharacters are:

●*—the asterisk (*) matches any string of characters
●?—the question mark (?) matches any single character
● [ ]—the set o f characters [ ]matches any o f the

enc losed charac ters

If the files are outside the current directory, the full
pathname of the file name pattern is required.

Inspect the System Error Log
Inspecting the system error log permits the collected errors
logged by the operating system to be displayed to the
terminal, listed on the printer, or displayed to the terminal
and listed on the printer at the same time. The system error
log may record the following activity:

● t ime o f the ear l ies t and la tes t e r ro rs
●total number of errors of one or more types
● t o t a l n u m b e r o f r e c o v e r e d e r r o r s
● t o t a l n u m b e r o f u n r e c o v e r e d e r r o r s
●I/O operations on the ^stem devices
●miscellaneous software type errors
●miscellaneous hardware t}^e errors

The system error log is afile which increases in size
each time an error is logged. This file grows d3mamically
a n d s h o u l d b e c l e a r e d a t l e a s t o n c e a w e e k . T h e e r r o r
groups are pari ty errors, interrupt errors, start up
subsystem errors, unrecovered errors, and specify device
e r r o r s .

1 1 - 8



Log sequence number
The log sequence number identifies the number of errors
that were recorded before th is er ror. Th is fie ld is set to
zero at start-up time and each error event increments
the number by one.

Log error time
The log error time contains the date and time when the
error was generated. If the error occurs before the
Time-Of-Day clock is initialized, the error time is set to
F F .

Process name/process identification
The process name identifies the process or task that
generated the error record. The process identification
contains aname and an ID value. The following are
examples of names that are associated with specific
so f tware modu les .

●SSxx —Read-only Memory (ROM) resident Start Up
Subsystem routines

● x x x O ROM resident Start Up Diagnost ic
p r o g r a m s

● x x x l —

p r o g r a m s
● x x x 2 —

p r o g r a m s
●xxxV —Operating system software driver programs

In the previous examples, the x's represent
a l p h a n u m e r i c c h a r a c t e r s t h a t i d e n t i f y u n i q u e
subroutines or programs within the specified level of
s o f t w a r e .

The process identification value permits the user to
d e t e r m i n e t h e d i f f e r e n c e b e t w e e n t w o t a s k s t h a t h a v e
the same task or process name. The operating system
assigns the identification value. Valid values are fiom 0
to 7530. Software modules that are not proper operating
system processes are assigned an identification value of
zero. All start-up subsystem diagnostic programs are
assigned an identification value of zero.

Type of error
The type of error provides ageneral description of the
type of error that is being reported.
● H A R D W A R E

Media resident In-Service Diagnostic

Media resident In-Service Diagnostic
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● O P E R A T O R
● M E D I A
● S O F T W A R E
● T H R E S H O L D
● N O N - E R R O R E V E N T

The error t}rpe provides ageneral description of the
error t3rpe being reported.

●Teletype (tty)
●Achanne l on t he 8 -Channe l I /O Con t ro l l e r f a i l ed
●Framing errors on the 8-Channel I/O Controller

port and the process or tty port
● I n p u t b u f f e r o v e r fl o w o n 8 - C h a n n e l I / O

Controller port
●Parity errors on the 8-Channel I/O Controller

port and the processor tty port
●O v e r r u n e r r o r s o n t h e 8 - C h a n n e l I / O C o n t r o l l e r

port and the processor tty port
●8 - C h a n n e l I / O C o n t r o l l e r f a i l u r e

● 5 . 2 5 I n c h D i s k
●Board not available (i.e. I/O check fails)
●Errors during controller initialization
●Errors during disk drive unit initialization
●Errors during formatting
●Expiration of protective timers
●R e a c h - a f t e r - w r i t e v e r i fi c a t i o n f a i l u r e s
● R e t r i e s
●U n r e c o v e r e d r e a d / w r i t e e r r o r s

● 8 I n c h D i s k
●Bad block map read error
●B o o t b l o c k r e a d f a i l u r e
●Disk sequence error
●D r i v e r e s e t f a i l u r e
● D r i v e f a u l t e d
●Drive won't come ready
● F o r m a t e r r o r
●H a r d E C C e r r o r
●No board in system
●Read seek e r ro r /header 2
●Seek e r ro r /heade r 1
●S o f t E C C e r r o r s

●Operating System
●Block dev i ce no t i n t ab le
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●Panic bus error in kernel space
●Panic call out array exhausted
●Panic can not read super block
●Panic canonical queue
●P a n i c d o u b l e b i t e r r o r
●Panic I/O error in swap
●Pan i c no dev i ce t ab le
●Panic no file system
●Panic not enough memory for MPCA
●Panic not enough page maps for DMA
●Panic out of process table entries
●Panic out of swap space
●Panic running dead process
●Panic unexpected trap in kernel space

Error code 1
The e r ro r code 1 iden t i fies the e r ro r. Each e r ro r code 1
value is generated by astart-up diagnostic program and
has aunique value that is not repeated by any other
diagnostic; however, error code 1values that are
generated by other software modules may not be imique.
To know the meaning of any error code 1value, be sure
to know the process name that is associated with the
er ror code 1va lue .

Non-error events that are recorded in the error log
use this field as the primary event code. Refer to the
Diagnostic Error Code chapter in the Hardware Service
b o o k .

Error code 2
The error code 2provides additional information about
the error. The meaning of all error code 2values is
determined by the process name and error code 1values
in the error record.

T h e e r r o r c o d e 2 fi e l d i s s e t t o z e r o i f i t h a s n o
specific meaning for this error. For alist of error codes,
refer to the Diagnostic Error Codes chapter in the
Hardware Serv i ce book .

Error severity/retry count
The error severity/retry coimt indicates how the error
influenced the operation of the system. The error
severity contains one of the three following values and
the retry count identifies the number of times the
software tried the failing operation.
● S O F T e r r o r
●H A R D , D E G R A D E D e r r o r
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●H A R D , C R I T I C A L e r r o r
SOFT indicates that an error occurred, but the

operation was successful after the software tried that
operation one or more additional times. HARD indicates
that the operation was not successful after some
specified number of tries, or that because of the type of
error, it was not useful to try the operation again.
DEGRADED indicates that the system had an error,
but that some function(s) can still be performed.
CRITICAL indicates that the failure prevents the
system from being used and that processing must stop.

Hardware name 1
T h e h a r d w a r e n a m e 1 i d e n t i fi e s t h e A S C I I n a m e o f t h e
h a r d w a r e e l e m e n t t h a t i s t h e m o s t u s u a l c a u s e o f t h e
generated error. For media errors, it identifies the device
on which the bad media is instal led.

Hardware name 2
T h e h a r d w a r e n a m e 2 i d e n t i fi e s t h e A S C I I n a m e o f t h e
hardware element that is the second most usual cause of
the generated error.

F u n c t i o n c o d e
The func t ion code iden t i fies the func t ion tha t fa i led . For
HARDWARE errors, this code is usually ahardware
e l e m e n t f u n c t i o n c o d e o r a fi r m w a r e f u n c t i o n c o d e . F o r
MEDIA and SOFTWARE errors, this code is usually a
software instruction code, adirective code, or aselect
code.

Address 1
The address 1(primary address) contains amemory,
disk, or I/O address. This field is used to identify the
start address of arange of addresses or the first of
multiple error addresses.

Add ress 2
The address 2(secondary address) contains amemory,
disk, or I/O address. This field is used to identify the
end address of arange of addresses or to identify the
size of arange of addresses.

Primary/secondary status
The primary/secondary status contains avalue that
identifies the primary and secondary hardware element
or so f tware ins t ruc t ion s ta tus code.

Sense status bytes
The sense status bytes contain additional information
returned by the hardware element. It is meaningful to
the NCR representative.
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Inspect the System Software Log
Inspecting the system software log can be used as a
debugging and system tool. The system software log
contains arecord of the steps, the data entries, and any
error condition that may occur during the initial system
software installation and the operating system update
process. The system software log may be displayed to the
terminal, listed on the printer, or displayed and listed.

List Application Control Log
The application control log provides asummary report of all
operations that have been performed which effects the
status of any application contained in the application
hierarchy. This log provides the following information:

●type of operation performed
●time and date when the operation was performed
●name of the application

The application control log file grows dynamically and
must be periodically cleared. This log may be displayed to
the terminal or listed on the printer.

List Directory Files
T.isting the directory lists the files of aspecified directory in
alphabetical order. The listing may be either alist
consisting of the file name of each file or an expanded list
consisting of the permission code, the owner id, the byte
size, the date and time of the last update, and the file name
of each file. The listing may be displayed and printed.

List Directory of an ANSI Format Tape
Selecting this menu item permits you to display to the
terminal screen the table of contents of an ANSI format
tape. This menu selection item is not available for Release
1 . 0 2 .

L i s t F i l e s
T.iating files generates alist consisting of agroup of files
with the same file name pattern. The file name pattern may
use metacharacters to represent apattern of characters. The
metacharac te rs a re :
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●*—the asterisk (*) matches any string of characters
●?—the question mark (?) matches any single character
● [ ]—the set o f characters [ ]matches any o f the

enc losed charac ters

If the files are outside the current directory, the full
pathname of the file name pattern is required.

Merge Two Files
Merging permits one file to be appended to the end of
another file, creating afile which consists of both files. If
any of the files are located outside the current working
directory, the full pathnames are required.

M o v e a F i l e
Moving afile puts aspecified file located in one directory
into another directory. The file moved continues to be
known by the same file name, but is located in adifferent
directory. Once the file is moved to the new directory, the
file is automatically removed from the original directory. If
afile being moved already exists in the new directory by the
same file name, the file is overwritten.

Move Files to Another Directory
Moving permits agroup of ffles with the file name pattern
to be moved from the original directory to another
directory. Each file moved continues to be known by the
same file name, but under anew directory. Once the file is
moved to the new directory, the file is automatically
removed from the original directory. If afile being moved
already exists in the new directory by the same file name,
the file is overwritten. The file name pattern may use
metacharacters to represent apattern of characters. The
metacharac ters a re :

●♦—the asterisk (♦) matches any string of characters
●?—the question mark (?) matches any single character
● [ ]—the set o f characters [ ]matches any o f the

enc losed charac ters

If the files are outside the current directory, the full
pathname of the file name pattern is required.
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P r i n t a F i l e

Printing afile lists the contents of afile to the printer from
the spool queue. The listing of the file may be controlled
from the spool queue by specifying aprint form name, the
number of copies to be printed, aprint priority munber, and
the number of print lines per inch. After the spooled file is
printed, it is automatically removed from the spool queue.
Refer to the "Display Spooler Status" section in this
chapter.

P r i n t F i l e s
Printing permits the contents of aspecified group of files to
be listed to the printer from the spool queue. The listing of
the files may be controlled from the spool queue by
specifying aprint form name, the number of copies to be
printed, aprint priority number, and the number of print
lines per inch. After the spooled files are printed, each file is
automatically removed from the spool queue. Refer to the
"Display Spooler Status" section in this chapter.

The file name pattern may use metacharacters to
represent apattern of characters. The metacharacters are:

●*—the asterisk (*) matches any string of characters
●?—the question mark (?) matches any single character
● [ ]—the set o f characters [ ]matches any o f the

enc losed charac ters

If the files are outside the current directory, the full
pathname of the file name pattern is required.

R e c e i v e M a i l
Receiving mail permits each message sent to the user to be
displayed to the terminal. Each message is displayed in a
last in first out format and shows the user who sent the
message and the date and the time as to when the message
was sent. Once the message is displayed, the message may
be saved or de le ted. I f the Receive Mai l command is
performed and there is no mail, the system displays the
message "no mail".

Remove aDirectory
Removing adirectory permits aspecified directory and all
its associated files to be deleted. If the directory is outside
the current directory, the full pathname of the directory is
required.

11-15



R e n a m e a F i l e
Renaming changes the current file name of afile to anew
file name. The contents of the file are not changed during
the renaming process. If the file is outside the current
directory, the full pathname of the file is required. If the
newly renamed file is to be created outside the current
directory, the full pathname of the file is required.

Restore Se lec ted F i les
Restoring selected files copies back into the system files
that have been lost accidentally or removed. These files are
restored from aprevious backup tape. This restore can be
done w i t h t h i s se l ec t i on i n t he mu l t i - use r mode . The menu
selection item is not available for Release 1.02, refer to the
"Maintenance and Diagnostic" chapter for more information
on restoring selected files.

Retrieve Flies from an ANSI Format Tape
Retrieving files from an ANSI format tape permits you to
copy, to aspecified directory in the operating system, files
from an ANSI format tape. This menu selection item is not
available for Release 1.02.

Send Immediate Message to Users
Sending an immediate message permits amessage to be
sent to one or all users currently logged on the system.

S e n d M a l l
Sending mail permits amessage to be sent to any user in
the system. When the message is sent, the message is
stored in the system. Once the specified user logs in the
system, the message "You have mail" is displayed.

S e t P a s s w o r d
Setting the password permits anew system administrator
password to be specified or the current password to be
changed.

S o r t a F i l e
Sorting afile permits afile to be sorted in either dictionary
order or numeric order. Dictionary order specifies that the
file is sorted according to the alphabetic data, numeric data.
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and blanks. Numeric order specifies that the file is sorted
according to the numeric data including leading blanks and
signs. The sort may specify that leading blanks and non-
ASCII characters are to be ignored, and that upper and
lowercase letters are to be considered the same for the sort.
The full pathnames are required if files are located outside
the working directory.

Split aFile into Multiple Files
Splitting afile permits afile to be separated into multiple
files. The file splitting process reads the file and creates as
"many new files as necessary to contain aspecified number
of lines. When each new file is created, the fUe name is given
asystem generated suffix to identify the sequence and order
in which i t was created.
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Chapter 12

System Reconfiguration

O v e r v i e w
The System Reconfiguration chapter describes the following
jobs:

●Terminals —permits aterminal to be added to the
system; aterminal to be removed from the system; the
i n i t i a l c h a r a c t e r i s t i c s o f a n a d d e d t e r m i n a l t o b e
changed; and all terminals added or currently being used
on the system to be listed.

●Printers —permits aprinter to be added to the system;
the initial characteristics of an added printer to be
changed; the routing to adedicated printer to be
controlled, changed, or removed for aspecified terminal;
and the current spooler status for the terminals and
printers to be listed.

●Devices and File Systems —permits devices to be added
or deleted from your current system configuration; a
directory to be moved to an unused disk; the root
directory to be moved to an unused disk; adefault file
s y s t e m t o b e a s s i g n e d f o r y o u r fi l e s y s t e m
configuration; the current file system configuration to be
displayed; and the system to change to either single-user
or mul t i -user mode.

●Update the System Software —permits updates to the
operating system software release such as updating
release 3.01.00 to 3.01.01; updates to installed
applications; and updates to installed communication
applications. Also permits internal system software
updates.

●Application Software Control —permits distributed
applications to be transferred to the Winchester disk(s)
and put in the application menu selections; an
application developed for your system which is already
on the Winchester disk(s) to be put in the application
menu selections; an application to be deleted from the
system; all installed applications to be listed; an
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application menu to be created or removed; an
application package to be moved to another location;
and an application menu to be moved to another
application menu level.

The job descriptions in this chapter are in alphabetical
o rde r.

Job Descriptions
A d d a P r i n t e r

Adding aprinter to your system permits the system
software to access the printer. During the add aprinter
process you must specify the following:

●printer device number —atwo-digit value which gives
each printer on your system aunique printer name

●printer class —aone-digit value which determines the
character mapping to the printer. The one-digit value of
0and 1are defined in the initial release. Class 0maps
certain control characters, backspaces, tabs, etc. Class 1
performs no mapping and characters are sent directly to
the printer. Class 0is the normal mode (default) of
character mapping for most printers.

●type of port —aletter value signifying the port type,
serial or parallel, depending on the type of printer to be
c o n n e c t e d

●tty line —the corresponding port number on the rear of
the Main Unit where the printer is connected. If an 8-
Channel I/O Controller is being used the serial printer
must be connected to port 6, 7, 14, or 15, depending on
which ports are associated with that controller. If a
High Performance 8-Channel I/O Controller is being
used the serial printer can be connected to any port
assoc ia ted w i th tha t con t ro l le r.

●baud rate —the speed at which the printer is to operate
●para l le l por t

corresponding port on the rear of the Main Unit where
the parallel printer is connected. Only those labeled
printer and numbered 0through 1are used for the
parallel printer.

aone-digit value specifying the
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If aprinter has previously been added at the specified
port, the port must be cleared before aprinter can be added.
Refer to the "Delete aPrinter" section in this chapter.

If an error displays, the add aprinter process was not
successful and must be repeated after the error condition is
reso l ved .

A d d a Te r m i n a l
Adding aterminal to your system permits the system
software to access the terminal. During the add aterminal
process you must specify the following:

●terminal name —the port on the rear of the Main Unit
where the terminal is connected

●terminal login mode —either alogin line or adial-out
l i n e

●login line —permits users to login to the system
●dial-out line —is used to connect your system to a

m o d e m
●Termcap name —specifies the Termcap definition for

the terminal model being added. If you do not know the
defined Termcap name for the terminal being added
refer to the "List Defined Termcap Names" section in
this chapter.

●type of terminal —specifies the type of terminal being
added :
●single baud-rate terminal
●single-user terminal
● c o n s o l e t e r m i n a l
● d i a l - i n t e r m i n a l

●Gettydefs label —specifies the baud rate of the terminal
model being added. If you do not know the gettydefs
label, refer to the "List Defined Gettydefs Entries"
section in this chapter.

If aterminal has previously been added at the specified
port, the port must be cleared before aterminal can be
added. Refer to the "Delete aTerminal " sect ion in th is
chapter.

This process may be used without aterminal being
physically connected to the system. However you should
only add terminals which are already installed on the
system or are expected to be installed soon. The system
software constantly checks for input from added terminals

12-3



during the processing day to promptly service the users.
Checking for non-existent terminals is awaste of time.

If an error displays, the add aterminal process is not
successful and must be repeated after the error condition is
reso l ved .

After the terminal is successfully added, the terminal is
named as (tnn) where tspecifies aterminal and nn specifies
the dev ice number.

A d d D e v i c e s
Adding devices permits you to install the following devices
on your system.

●Floppy disk(s)
●Hard disk(s)
●Streaming cartridge or reel tape drive(s)
●8-Channel I/O ControUer(s)
●High Performance 8-Channel I/O Controller(s)

The add devices process is performed in two stages. The
first stage defines the devices to be added to your system.
If necessary, this stage links and reloads the operating
system software and displays the system login prompt. The
second stage creates the device nodes for the added devices;
gives you the ability to format or not to format any added
disk(s); permits adefault file system to be assigned; and
includes the added devices in the startup procedures.

NOTE: The current number (n) of devices plus the number
of devices to add must be less than or equal to the
maximum number that can be added to the system.

Before this process can be performed, the system must
be in single user mode. Refer to the "Change To Single User
Mode" section in this chapter. This process must be
performed from the system console. It is recommended to
perform asystem backup before adding any additional
devices. Refer to the "Backup Selected Files" section in the
Maintenance and Diagnostics chapter in this book. If you
are deleting, then adding adisk of larger capacity, then you
must backup your current disk using the incremental
backup option of the "Backup Selected Files
selection. After adding the new disk you must restore the
files using the incremental file restore. Or you may ask your

m e n u
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superuser (root) of the system to do abackup of the entire
disk using the cpio utility, then restore the files using the
same cpio options. This methond prevents the loss of disk
space on the new disk device.

If you are adding ahard disk during this process, it
may be necessary to format the disk. Before the disk is
formatted, the information on the Media Defect report and
the System Error Log is needed. The information on the
reports is entered during the formatting disks section of
this process.

The Media Defect report lists the defective areas on the
hard disk. This report is either in the print package sent
with each system or in the shipping box of your new hard
disk. Refer to the "Main Unit Unpacking" section of the
Main Unit and Mass Storage Expansion Unit Installation
chapter in the Hardware Service book. All the reports
should be kept together in the print package for each inch
ha rd d i s k .

The System Error Log report is acollection of the
errors logged by the operating system. This report is only
needed if the hard disk being added has previously been in
operation and was logging unrecovered I/O errors for a
logical block. Refer to the "Inspect the System Error Log"
section of the Start-of-Day chapter in this book.

With the Media Defect report and the System Error
Log report needed to format your hard disk, i t is
recommended to group the reports by the same disk device
name: hnnn, where nnn is 801, 802, 803, 804, 501, or 502; or
sdnn, where nn is 01, 02, etc. These device names are
defined in the Device Names Chart in the File System
chapter in this book.

If you are adding any new devices for the first time to
your system, the operating system may be relinked. The
system automatically relinks the operating system for the
new device(s) being added. After the relinking process, the
system automatically begins the reloading of the operating
system software.

Formatting Disks
During the add adevice process when ahard disk has been
added, the system checks the format of each hard disk being
added .

Formatting the disk device is amenu-driven process
which performs the following functions:
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●determines disk type
● f o rma ts and ve r i fies t he ha rd d i sks
●marks factory media defective areas
●marks unrecovered hard I/O errors of alogical block
●bu i l ds t he bad b l ock t ab le

Before the disk device is formatted, the information on
the Media Defect Report and the System Error Log is
needed .

Use the information on the Media Defect Report sent
with your system to answer the user response messages.
The disk device name (hnnn or sdnn) on the Media Defect
Report and on this display must be exactly the same. Each
user response message is ̂ splayed one at atime.

You are asked to enter the following:

●Head Number (0 to x)?
●Cylinder Number (0 to xxx)?
●Byte Number (0 to xximc)?

If the information for Bad Block Number nis correct,
enter the letter y. If the information entered is incorrect,
en te r n . Re tu rn and re -en te r t he bad b l ock da ta . Con t i nue
with the next bad block or enter the word end when all the
information on the Media Defect Report is entered.

Next, you are prompted to enter the information on the
System Error Log report. Each user response message is
displayed one at atime. Enter the following:

●Block Number (0 to xxxxxx)?

Enter the word end a f te r a l l b lock numbers are en tered
or if this is the initial system software installation process
for your system.

When the terminal displays the DISK FORMATTER,
full format enabled screen, the following is displayed:

●Dr ive t ype :
● I s l to be wr i t ten fi*om: i s l
●User supplied media defect information from: list

You are prompted to select the disk type that is being
formatted at this time. This information can be found on the
configuration sticker located on the inside top panel of the
Main Unit or on the front panel of the drive.
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If you are adding more than one hard disk that needs
formatting, this process is performed one after the other.

In order to assign the default file system configuration
to your added hard disk(s), refer to the "Assign Default
File System Configuration" section in this chapter. Before
the hard disk can be used, afile system directory must be
moved to the disk. Refer to the "Move aDirectory to an
Unused Disk" section in this chapter.

NOTE: You are in single user mode. To continue as afully
operational system refer to the "Change to Multi-User
Mode" section of this chapter.

Resolving Problems Incurred
When an error condition occurs, this process can not be
recovered. The system automatical ly restores your
operating system to the condition it was in before this
process was started.

If during the relinking of the operating system, the
newly configured kernel cannot be linked, then the original
operating system must be reloaded. The add adevice
process was not successful and must be performed again.

Remove the top cover of the Main Unit by lifting it up.
Move the MANUAL/AUTO LOAD toggle switch to the
MANUAL position. Move the RESET/RUN switch to the'
RESET position and release the switch. When the Select
Star tup
MANUAL/AUTO LOAD toggle switch to the AUTO LOAD
position. Replace the top cover of the Main Unit.

From the Select Startup Function menu, select item 3
LOAD. Enter the device name or press the newline or
return key to specify the default load device of the root
device. Enter the pathname of /unix.old for the pathname
required. The old operating system is loaded. Enter alogin
name of "reconfig".

The o ld operat ing system is running, and the
reconfiguration process must be performed again.

Assign Default File System Configuration
Assigning the default file system configuration assigns afile
system for each unassigned disk on your system. During the
file system assign process the system moimts all file

F u n c t i o n displays. t h em e n u m o v e
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system(s), checks the current file system configuration,
rel inks and loads the operating system software if
necessary, makes afile system on the disk device, moves
the system assigned directory to the unassigned disk,
updates the configuration files, and removes the original
files from the disk.

To perform this process, the system must be in single
user mode. Refer to the "Change To Single User Mode"
section in this chapter. This process must be performed
from the console terminal. It is recommended to perform a
system backup before performing this process. Refer to the
"Backup Selected Files" section in the Maintenance and
Diagnostics chapter.

During this process, the terminal displays the disk
name where adirectory is being moved. The disk name and
the file system name that may display are defined in the
Device Names Chart in the File System chapter in this
b o o k .

The system checks the current file system configuration
of your system and assigns file system(s) according to the
unassigned disk(s) on your system.

The system moves the root file system to the disk with
the largest capacity. After the root file system is moved, the
system relinks the operating system.

If the system is unable to move adirectory to an
unassigned disk, the disk remains unassigned for you to
expand your file system wherever expansion is required.

During the relinking process, progress messages are
displayed indicating that the operating system was
successfully relinked. After the relinking process, the
system automatically begins the reloading of the operating
system software.

When an error condition occurs, this process can not be
recovered. The system automatically restores your operating
system to the condition it was in before this process was
s t a r t e d .

If dining the relinking of the software the terminal fails
to display the login prompt, the operating system software
was not reloaded, and the old operating system must be
reloaded. To reload the old operating system, remove the
top cover of the Main Unit by lifting it up. Move the
MANUAL/AUTO LOAD toggle switch to the MANUAL
pos i t i on . Move the RESET/RUN sw i t ch to the RESET
position and release the switch. When the Select Startup
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Function menu displays, move the MANUAL/AUTO LOAD
toggle switch to the AUTO LOAD position. Replace the top
cover of the Main Unit. From the Select Startup Function
menu, select item 3LOAD. Enter the device name or press
the newline or return key to specify the default load device
of the root device. Enter the pathname /unix.old to specify
loading the old operating system. The old operating system
is loaded. Retry the assign default file system configuration
p r o c e s s .

Change Terminal Routing
Changing the routing of aterminal to aprinter specifies
that all print job processes entered from aspecific terminal
are to be printed at aspecified print device. More than one
terminal may be routed to the same print device. The
assumed print device for all terminals is IpOO unless
otherwise specified. It is recommended to list the routing of
the terminds and printers on your system before and after
this process. Refer to the "List Printers and Routing"
section in this chapter.

Change to Multi-User Mode
Entering the multi-user mode permits the system to return
to anormal operating state after performing in the single
user mode. The system performs afile system check. After
each file system is checked, the terminal displays the
system login prompt to all system terminals.

Change To Single User Mode
Going fi*om multi-user mode to single user mode puts all
terminals in an inactive state, except for the terminal on
which the command was selected. It is necessary to change
to single user mode before single user procedures such as
adding devices, assigning default file system configuration,
deleting devices, moving adirectory to an unused disk, and
moving root to an unused disk, are performed. When the
system goes into asingle user mode:

●any user login session is terminated
●all other users are prevented from logging in on the

system
●all processes of the terminated user sessions are

cance l led
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It is recommended to send ashut down message to all
users before this procedure is performed.

Create an Application Menu Level
Creating an application menu level permits you to put
another menu level in the selection process for your users.

When you install an application, the menu which is
displayed on user login includes aselection for the
application. For example, if you install Multiplan as an end
user application. Multiplan is aselection entry in amenu
level displayed on end user login. If this menu becomes full,
or you wish to divide the selections into lower level menus,
use this process to create the menus.

The following entries are required to create an
application menu level:

●the category of application to be created
●A—specifies that the category of the application is

an end user
●B—specifies that the category of the application is

adevelopment utility
●C—specifies that the category of the application is

asystem support utility
●menu directory base name —name identifies the name

of the files and directories of this application
●full pathname of adirectory under which the new menu

level is to be created
●The parent directory of category A(end user

application) must be specified at either the directory
level /appl or adirectory under /appl.

●The parent directory of category B(development
utility) may be classified as either alanguage t)q)e
application or any other type of application. The
language type application must be specified at either
the directory level /appl/appdev/languages.dir or a
directory imder /appl/appdev/languages.dir. Any
other type of application must be specified at either
the directory level /appl/appdev/instapp.dir or a
directory under /appl/appdev/instapp.dir.

●The parent directory of category C(system support
utility) must be specified at either the directory level
/appl /suppanl / instsup.di r or adirectory under
/appl/suppanl/instsup.dir.
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The fi les and d i rec tor ies assoc ia ted wi th the base name
are installed under the specified parent directory.

The application log contains arecord of all system
activity during the creation of the application menu level.
For future reference and history of application installation,
it is recommended to retain acopy of the system activity
during the create an application menu level process.

D e l e t e a P r i n t e r
Deleting aprinter removes the permission from the system
to access the printer. During the process, the printer
initialization characteristics are removed from the system
software. This process may be used without aprinter being
physically connected to the system.

D e l e t e a T e r m i n a l

Deleting aterminal removes the permission from the system
software to access the terminal. During this process, the
terminal name, the terminal login mode, the Termcap name,
and the type of terminal are removed from the system. This
process may be used without aterminal being physically
connected to the system.

De le te Dev i ces
Deleting devices removes all the permissions of aspecified
device currently installed on your system. During the
deleting devices process, the system mounts all the file
system(s), reviews the current system configuration table to
identify each device that may be deleted, lists all directories
contained on aspecified device to be deleted, permits you to
continue the delete devices process or terminate the delete
devices process, and updates the administration file after
the device is deleted.

The system does not permit the root disk device, the
primary 8-Channel I/O Controller or High Performance 8-
Channel I/O Controller, or both 5.25 inch floppy disk drives
to deleted. Before this process can be performed, the system
must be in single user mode. Refer to the "Change To Single
User Mode" section in this chapter. This process must be
performed from the system console. It is recommended to
perform asystem backup before deleting any device from
your system. Refer to the "Backup Selected Files" section in
the Maintenance and Diagnostics chapter.
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Delete Terminal Routing
Deleting the routing of aterminal removes the dedicated
print device from being automatically accessed by the
specified terminal. After the completion of this process, all
jobs to be printed from the specified terminal are routed to
the assumed print device IpOO. It is recommended to list the
routing of the terminals and printers on your system before
and after this process. Refer to the "List Printers and
Routing" section in this chapter.

Display File System Layout
Displa3dng the file system layout generates areport
showing the configuration of your system as distributed
during the system software installation or the operating
system update. The following information may be displayed
to the terminal, listed on the printer, or displayed and listed
at the same time.

●disk —specifies the logical device name of the disk
(h501, is the first 5.25 inch hard disk)

●slice —specifies the character device name of the file
system (i.e. Osl, is the character device name of the file
system on the first 5.25 inch disk)

●s ize (sectors)
unformatted capacity of the disk

●directory —specifies the directory name of the file
sys tem

●disk description —specifies the physical size of the
specified disk (i.e. 5.25 inch)

Inspect the System Console Log
The system console log is only on systems which have been
updated to include the optional unattended operating
system feature. The log contains arecord of messages
produced while the system is entering multi-user mode.

specifies the size in sectors the

Inspect the System Software Log
Inspecting the system software log can be used as a
debugging and system tool. The system software log
contains arecord of the steps, the data entries, and any
error condition that may occur during the initial system
software installation and the operating system update
process. The system software log may be displayed to the
terminal, listed on the printer, or displayed and listed.
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Install Applications
Installation of an application transfers application programs
and files from the application media to the Winchester
disk(s) in your system. Applications can be installed from
either floppy disk or streaming tape. The installation
process generates the menu screens you need to permit your
users to run the program application from the menu
selection process.

The load media contains all of the files and programs
you need to install and run the application. Applications
from another vendor, either on floppy disk or streaming
tape, may be installed using this procedure, or the vendor
may provide you with special application installation
instructions. Instructions on how the vendor must prepare
the system media which permit you to use this application
instaUation procedure are given in the Application
Developer section of the System Operation book. If you
receive applications from the application developers in your
organization, the application may be installed from either
floppy disks or streaming tape, or it may be installed
directly from the Winchester disks in your system. Your
application developer should advise you whether to use this
procedure or the direct installation procedure described in
the "Install Application Manually" section of this chapter.

Perform the install application procedure only if the
label(s) on the application load media set has acategory of
any of the following:

●A—End User Application
●B—App Dev Application
●C—Sys Sup Application

If the label(s) on the load media set have acategory of
System Update Files, do not use this procedure; install an
update application by foUowing the procedure in the
"Update System Software" section of this chapter. Some
distribution streaming tapes contain both application and
update software. Only the application files can be installed
using this procedure; the system update files must be
installed using the "Update System Software" procedure
that is described in this chapter. You should complete the
update system software procedure first.

Default answers are provided with the application load
media, meaning that the base file names and application
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names are already entered in the appropriate menus. If you
are installing applications obtained either from other
vendors or from your organization and default answers are
not provided, enter the correct information.

The application control log contains arecord of all
system activity during the installation of the application
software. For future reference and history of application
installation, it is recommended to retain acopy of the
system activity during the installation of the application
s o f t w a r e .

Install Application Manually
Installing an application manually permits certain users on
your system to run an application which was created on
your system by an application developer. The installation
process generates the menu screens you need to permit your
users to run the program in the application from the menu
selection process.

An application developer on your system must have
previously put all of the application's programs and files on
the Winchester disk(s) in your system before you are able to
install the application using this procedure. Your
application developer should advise you whether to use this
procedure or provide you with special application
i n s t a l l a t i o n i n s t r u c t i o n s .

To use this procedure, your application developer must
supply you with the entries required during the application
installation; these entries are defined in the Application
Interface chapter of the System Operation book.

●The user category of application to be installed
●A—user category is for either an application end

user or an office procedures analyst
●B—user category is for an application developer
●C—user category is for asystem support analyst

●The full pathname of the directory where the application
is to be instaUed
●The parent directory of category A(application end

user or office procedures analyst) must be specified
at either the directory level /appl or adfrectory
under /appl.

●The parent directory of category B(application
developer) may be classified as either alanguage
type application or any other tjqw of application.
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The language type application must be specified at
either the directory level /appl/appdevAanguages.dir
or adirectory under /appl/appdev/languages.dir. Any
other type of application must be specified at either
the directory level /appl/appdev/instapp.dir or a
directory imder /appl/appdev/instapp.dir.

●The parent directory of category C(system support
analyst) must be specified at either the directory
level /appl/suppanl/instsup.dir or adirectory under
/appl/suppanl/instsup.dir.

The files and directories of this application are installed
under the specified parent directory.

The application log contains arecord of all system
activity during the installation of the application software.
For future reference and history of application installation,
it is recommended to retain acopy of the system activity
during the installation of the application software.

After you complete th is appl icat ion instal lat ion
procedure, you need to permit certain users on your system
to run the application. Follow the instructions provided in
the "Update aUser's Application Selections" section of this
chapter.

List All Installed Applications
Listing all installed applications on the system gives the
user areport describing each type of application category
and the applications installed under each category. The
listing may be displayed to the terminal and listed to the
printer.

List Application Control Log
Listing the application control log provides areport
describing the operations that have been performed on all
applications since the control log was last cleared. The
listing may be displayed to the terminal and listed to the
printer. The listing provides the following information:

●type of operation performed
●time and date when the operation was performed
●name of the application

The application control log is afile which increases in
size each time any application maintenance is performed.
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This file grows dynamically and should be cleared at least
once aweek. Refer to the "Check Size of System Log Files"
section in the System Services chapter in this book.

List Defined Gettydefs Entries
Listing defined gettydefs entries displays to the terminal or
lists to the printer either all available gettydefs labels or the
characteristics of aspecific gettydefs label. Agettydef label
specifies the characteristics of aterminal.

List Defined Termcap Terminai Names
Listing 'defined termcap terminal names displays to the
terminal or lists to the printer the valid system termcap
names for specific terminal models.

List Printers and Routing
Listing the printers and the terminals routing provides a
list of the current spooler status for the terminals and the
printers on the system. The following information may be
displayed to the terminal:

●printer status —displays the print device, print forms
name, and status

●terminal routing status —displays the terminal name,
designated printer, and status

●printer device port number —displays the port position
where each printer is connected and its printer device
n a m e

The status values that may be reported are:

●active —the device is ready to print or printing
●wait —the device is waiting for the print command from

the user

L i s t Te r m i n a l s
Listing the terminals gives you areport of either all added
terminals or terminals currently being used on the system.
The list provides the following information about each
ac t i ve te rm ina l .
● t e r m i n a l n a m e
● log in mode
●Termcap name
●Setup Ident (gettydef label)
● b a u d r a t e
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The listing may be displayed to the terminal, listed to
the printer, or displayed and listed at the same time.

Move aDirectory to an Unused Disk
Moving adirectory to an unused disk permits you to move
adirectory from adevice currently on your system to afree
disk. During the move adirectory to an unused disk process
the system moimts all the file system(s), reviews the current
system configuration table to identify each free disk, makes
afile system on the disk device, copies all files of the
spec ified d i rec to ry to the new d isk , updates the
administration files, and removes the original files from the
root file system.

To perform this process, the system must be in single
user mode. Refer to the "Change To Single User Mode"
section in this chapter. This process must be performed on
the system console. It is recommended to perform asystem
backup before moving adirectory to an unused disk. Refer
to the "Backup Selected Files" section in the Maintenance
and Diagnostics chapter.

Before adirectory can be moved, the disk must be
unassigned and its size must be equal to or greater than the
source directory. Refer to the "Display File System Layout"
section in this chapter. If the disk is not unassigned or the
size of the disk is not large enough, the move is not
permitted and the process is terminated. The system does
not permit the following directories to be moved during this
process: /bin, /dev, /etc, /menu, /mnt, /usr, and /ncrm.

When an error condition occurs, this process can not be
recovered. The system automatically restores your operating
system to the condition it was in before this process was
s t a r t e d .

Move an Application Menu
Moving an application menu moves amenu from one
application menu parent directory to another.

Moving an application menu level effects any user
already permitted to run the applications. Any user
permitted to run the application fi*om the menu selection
process is no longer permitted to run the application. If the
user attempts to run or delete applications, the previously
available menu is no longer accessible. Therefore, after
moving the application menu level, you must remove the

7 2 - 7 7



user permissions to run the application by following the
instructions given in the "Update aUser's Application
Selections" section in this chapter.

To perform the move an application menu process you
must enter the following:

●The category of the application
●A—to specify that the category of the application

is an end user
●B—to specify that the category of the application

is adevelopment utility
●C—to specify that the category of the application

is asystem support utility
●menu directory base name
●full path name of source parent directory
●full path name of destination parent directory

●The destination parent directory of category A(end
user application) must be specified at either the
directory level /appl or adirectory under /appL

●The destination parent directory of category B
(development utility) may be classified as either a
language t3^e application or any other type of
application. The language type application must be
s p e c i fi e d a t e i t h e r t h e d i r e c t o r y l e v e l
/appl/appdev/languages.dir or adirectory under
/appl/appdevAanguages.dir. Any other type of
application must be specified at either the dir^tory
level /appl/appdev/instapp.dir or adirectory under
/appl/appdev/instapp.dir.

●The destination parent directory of category C
(system support utility) must be specified at either
the directory level /appl/suppanl/instsup.dir or a
directory under /appl/suppanl/instsup.dir.

The application log contains arecord of system activity
during the move of the application procedure menu. For
future reference and history of application installation, it is
recommended to retain acopy of the system activity during
this application procedure.

Move an Application Package
Moving an application permits you to move an application
menu to another directory. This procedure only moves
applications installed according to the instructions given in
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t he " Ins ta l l App l i ca t ions" and " Ins ta l l App l i ca t ion
Manually" sections in this chapter.

When you install the application, you specify acategory
for the user as A, B, or C.

●A—end user application
●B—development uti l i ty
●C—system support utility

Moving the application does not permit you to change
the category. An application when moved effects any user
already permitted to run the appl ication. Any user
permitted to run the application from the selection process
is no longer permitted to run the application. If the user
attempts to run or delete applications, the previously
available menu is no longer accessible. Therefore, after
moving the application package, you must remove the user
permissions to run the application by following the
instructions given in the "Update aUser's Application
Selections" section in this chapter.

The fi les and d i rec tor ies assoc ia ted wi th the base name
are installed under the specified parent directory:

●The destination parent directory of category A(end user
application) must be specified at either the directory
level /appl or adirectory under /appl.

●The dest inat ion parent d i rec tory o f ca tegory B
(development utility) may be classified as either a
language	 type	 application	 or	 any other	 t y p e o f
application. The language type application must be
specified	 at either	 t h e d i r e c t o r y l e v e l
/app l /appdev/ languages.d i r o r ad i rec tory under
/app l /appdev / l anguages .d i r. Any o the r t ype o f
application must be specified at either the directory
level /appl/appdev/instapp.dir or adirectory under
/appl/appdev/instapp.dir.

●The destination parent directory of category C(system
support utility) must be specified at either the directory
level /appl/suppanl/instsup.dir or adirectory under
/appl/suppanl/instsup.dir.

The application log contains arecord of system activity
during the move of the application package. For future
reference and history of application installation, it is
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recommended to retain acopy of the system activity during
this application procedure.

Move Root to an Unused Disk
Moving root to an unused disk moves the root file system
firom one disk to an unassigned disk. During the move root
to an unused disk process, the system mounts all the file
system(s), reviews the current system configuration table to
identify each unused disk, makes afile system on the disk
device, copies all files of the root directory to the new disk,
relinks the operating system, builds the swap device on the
new disk, updates the administration files, and removes the
original files.

To perform this process, the system must be in single
user mode. Refer to the "Change To Single User Mode"
section in this chapter. This process must be performed
from the system console. It is recommended to perform a
system backup before moving root to an unused disk. Refer
to the "Backup Selected Files" section in the Maintenance
and Diagnostics chapter.

Before root can be moved, the system must have an
unassigned hard disk. The system makes the root file
system and builds the swap device on the disk that has the
largest file system capacity. Refer to the "Display File
System Layout" section in this chapter. If the disk is not
unassigned, or the size of the disk is not large enough, the
move is not permitted and the process is terminated.

If the terminal fails to display the login prompt, the
operating system software was not reloaded. To reload the
operating system software, remove the top cover of the
Main Unit by lifting it up. Move the MANUAL/AUTO
LOAD toggle switch to the MANUAL position. Move the
RESET/RUN switch to the RESET position and release the
switch. When the Select Startup Function menu displays,
m o v e t h e M A N U A L / A U TO L O A D t o g g l e s w i t c h t o t h e
AUTO LOAD position. Replace the top cover of the Main
U n i t .

From the Select Startup Functions menu, select item 3
LOAD. Enter the device name or press the newline or
return key to specify the default load device of the root
device. Enter the pathname /unix.old to specify loading the
old operating system. The old operating system is loaded.
Retry the move root to an unused disk process.

The system is in the single user mode. Remember to
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change the mode to multiuser to make the system fully
operational.

Remove an Application
Removing an application deletes all programs in an installed
application. This procedure only deletes applications
installed according to the instructions given in the "Install
Applications", "Update the System Software", and "Install
Application Manually" sections in this chapter. After you
complete this procedure, the state of the application in yoiur
system depends on the method used to install the
application.

Install Applications or Update the System Software
If the application was installed by performing the install
applications process or by the update process, all
programs and files required to run the application are
deleted from your system. Any data files created by the
application are not deleted from your system. For
example, if you remove apa3n*oU appHcation, the payroll
record files are not deleted. The pa3n:oll application
programs are deleted.

Install Application Manually
If the application was installed directly, the state of the
application in your system is the same as described
above, except that this procedure may not affect the
application programs and files maintained in the user
directory of the application developer. The programs and
files maintained by the application developer are not
deleted unless specified by the removal process of the
install application manually procedure.

An application package when removed effects any user
already permitted to nm the appl icat ion. Any user
permitted to run the application from the selection process
is no longer permitted to run the application. If the user
attempts to run or delete applications, the previously
available menu is no longer accessible. Therefore, after
removing the application package, you must remove the
user permissions to run the application by following the
instructions given in the "Update aUser's Application
Selections" section of this chapter.

The application log contains arecord of system activity
during the removal of the application software. For future
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reference and history of application installation, it is
reconunended to retain acopy of the system activity during
the removal of the application software.

Remove an Application Menu Level
Removing an application menu level deletes amenu level
created in the selection process for your users. Refer to the
"Create an Application Menu Level" section in this chapter.

An application menu level when removed effects any
user already permitted to run the application located under
the specified menu level. Any user permitted to run the
application from the selection process is no longer permitted
to run the application. If the user attempts to run or delete
applications, the previously available menu is no longer
accessible. Therefore, after removing the application menu
level, you must remove the user permissions to run the
application by following the instructions given in the
"Update aUser's Application Selections" section in this
chapter.

The application log contains arecord of system activity
during the removal of the application menu level procedure.
For future reference and history of application installation,
it is recommended to retain acopy of the system activity
during this application procedure.

R o u t e Te r m i n a l t o P r i n t e r

Routing aterminal to aprinter specifies that all printing
requests entered from aspecific terminal are to be printed
at aspecified print device. More than one terminal may be
routed to the same print device. The assumed print device
for all terminals on your system is IpOO unless otherwise
specified. It is recommended to list the routing of the
terminals and printers on your system before and after this
process. Refer to the "List Printers and Routing" section in
this chapter.

Set Pr in te r In i t ia l i za t ion Charac ter is t i cs
Setting the printer initialization characteristics permits the
baud rate and the forms name to be changed for aspecified
printer that is already added to the system. During the set
printer initialization characteristics process you must
specify the following:
●printer name —the two^git value which identifies the

printer on your system that is to be changed
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●type of port —aletter value signifying the port t3Tpe,
serial or parallel, depending on the type of printer
specified

●baud rate —the speed at which the printer is to operate
●forms name —the standard forms name for the print

d e v i c e

Set Termina l In i t i a l i za t ion Charac te r i s t i cs
Setting the terminal initialization characteristics permits
the initial characteristics of asystem terminal to be
c h a n g e d . D u r i n g t h e s e t t e r m i n a l i n i t i a l i z a t i o n
characteristics process you may change any of the following:

●terminal name —the port number on the rear of the
Main Unit where the terminal is connected

●terminal login mode —either alogin line or adial-out
l i n e

●login line —permits users to login to the system
●dial-out line —used to connect the system to a

m o d e m

●Termcap name —the Termcap definition for the
terminal model being added. If you do not know the .
defined Termcap name for the terminal being added
refer to the "List Defined Termcap Names" section in
this chapter.

●type of terminal —the type of terminal being added:
●single baud-rate terminal
● c o n s o l e t e r m i n a l
● d i a l - i n t e r m i n a l

●Gettydefs Label —the baud rate of the terminal model
being added. If you do not know the gettydefs label,
refer to the "List Defined Gettydefs Entries" section in
this chapter.

This process may be used without aterminal being
physically connected to the system.

If an error displays, the set terminal initialization
characteristics process is not successful and must be
repeated after the error condition is resolved.

Update aUser's Application Selections
Updating the application selections of auser permits
application packages to be either added to or removed from
the applications which may be run by an application user or
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an office procedures analyst. The application selection
process may be either through aselection menu where each
specific application package is selected or by specifying a
menu-driven user where an exact copy of the user's
applications access is made. The application selections are
available if the selections are installed on the system.

Update the System Software
Updating the system software permits you to install the
following types of changes to the system software:

●Updates to the operating system software release such
as updating release 3.00.00 to 3.00.01

●Updates to installed applications
●Updates to install communication applications such as

S N A P U - T 2
●Updates performed internally, such as demand paging or

swapping

Use this update process to install any load media which
has alabel specifying acategory of SYSTEM UPDATE
FILES. Load media can consist of either floppy disk media
or streaming tape media, or updates can be internal.
Internal updates are installed with the initial release, but
not activated until an internal update is performed.

The update process must be nm from the system
console, and the system must be in single user mode.

Some communication applications require amanager or
administrator to perform such jobs as configure the
network, start up the network, etc. After installing a
communication application, refer to the appropriate system
communication book to determine if you need to appoint a
m a n a g e r a n d i f c o n fi g u r a t i o n i s r e q u i r e d b e f o r e t h e
application can be run.

If you do not have to manually load /unix.old, the
session is terminated, and the update process is complete.

Resolving Problems Incurred
If after installing the system update, the updated operating
system cannot be loaded, then the old operating system
must be loaded.

Remove the top cover of the Main Unit by lifting it up.
M o v e t h e M A N U A L / A U TO L O A D t o g g l e s w i t c h t o t h e
MANUAL position. Move the RESET/RUN switch to the
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RESET position and release the switch. When the Select
S t a r t u p F u n c t i o n m e n u d i s p l a y s , m o v e t h e
MANUAL/AUTO LOAD toggle switch to the AUTO LOAD
position. Replace the top cover of the Main Unit.

From the Select Startup Function menu, select item 3
LOAD. Press the newline or return key to specify the
default load device of the root device. Enter /unix.old to
specify loading the old operating system. The old operating
system is loaded.

The old operating system is running, and the update
process must be performed again. If acommunication
application was part of the update process, remove the
application before starting the update again. Refer to the
"Remove an Application" section of this chapter.

Res to re / ke rne l P rocedu res
If /kernel is not on the system, it must be restored by
following the instructions displayed on the terminal to
install all original and update software distribution media:
floppy disks or streaming tapes.

●In the original system software installation set of media
which have alabel specifying acategory of SYSTEM
BASE FILES and apathname of /kernel.

●All distribution media installed after the original system
software installation which heis alabel specifying a
category of SYSTEM UPDATE FILES and abasename
of operating system.
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Chapter 13

Maintenance and Diagnostics

O v e r v i e w
The Maintenance and Diagnostics chapter describes the
following jobs (processes):

● In-Service Diagnostics —permits the testing and
per formance ver ificat ion o f the per iphera l and
communication hardware. The In-Service Diagnostic
System contains the following types of tests.
●C o m m u n i c a t i o n l i n k a n d s t a t i o n t e s t s
●Peripheral device tests
●SCSI Peripherals
●System test —tests all hardware devices included in

the system.
● C o m m u n i c a t i o n M a i n t e n a n c e

performance of the communication links and stations.
●Display or display and clear link tallies (maintains

records of previously determined events)
●Change the tally thresholds (number of events that

occur before exceptions are logged in the system
error log)

●Start, stop, or check communication link data
capture processes (collection of data transferred on
the link)

●File System Maintenance —monitors and maintains the
performance of file systems, including floppy disk file
systems.

●Displays current release numbers for system software
m o d u l e s .

●Permits you to check size of and inspect the system
logs.

m o n i t o r s t h e

The job descriptions in this chapter are in alphabetical
o rde r.
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Job Descriptions
Backup Selected Files

Backing up files to an off-line storage media (saving files) is
important in recovering from system problems and operator
errors. Backing up files to floppy disk or streaming tape
permits the system administrator to save the entire file
system, or any portion of the files contained on the system.
For example, abackup may be performed for aparticular
user account (/usr/acct/username), for aspecific file
( / u s r / a c c t / u s e m a m e / d i m a m e / fi l e n a m e ) , o r f o r a f u l l fi l e
system.

During the backup process for the entire file system (/),
the system must be in single user mode. When backups are
being made for auser account, the user must not be logged
in. This insures that the backup contains the latest updates.

The backup procedure destroys any files on the floppy
disk or streaming tape. If an unformatted floppy disk is
used, it is automatically formatted.

The system administrator must determine the schedule
for system backups: daily, weekly, or monthly backup. It is
not necessary to save the entire file system each time a
backup is performed. Portions of the file system should be
backed up on aregular basis, such as user accounts
(/usr/acct) and system directories like /etc. These files and
directories are modified more rapidly than most other files,
and therefore should be backed up on aregular schedule.
This menu item selection must be performed in the single
user mode. If you wish to perform the backup of selected
files, not afull system backup, in multi-user mode you must
select the backup selection item in the System Services
selection of the system administrator's main menu.

Adaily baclmp schedule for file protection might be to
backup the following files.

/e tc
/us r / acc t
/ u s r / b i n

Seven sets of streaming tapes or floppy disks would be
required for daily backup. At the beginning of the foUowing
week the same streaming tapes or floppy disks could be
recycled.

Aweekly backup should be made of the following files:
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/ e t c
/ n c r m
/appl
/ u s r

Four sets of streaming tapes or floppy disks should be
used for weekly backups.

All of the system files which only change during
reconfiguration or system updates must be saved once any
changes are made to the operating system. These include
customer dependent files and the following:

/ k e r n e l
/ b i n
/ e t c
/ l i b
/ m e n u
/sys
/ u n i x
/ n c r m
/ u s r / a d m
/ u s r / b i n
/ u s r / d i c t
/ us r / i nc l ude
/ u s r / l i b
/usr/sys

Check Data Capture
The check data capture process displays information about
active data capture processes. Information provided
inc ludes :

● P r o c e s s I D
● C o n s o l e I D
●T ^ i n k n a m e
●Data capture file name

Check or Repair Floppy Disk File System
If aproblem occurs while accessing afile system on afloppy
disk, the file system should be repaired. The repair
procedure automatically repairs any problems which can be
repaired. The check procedure only reports problems. To
perform this procedure, the file system must not be
m o u n t e d .
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Check or Repair the File System
If aproblem occurs while accessing any mounted file
system, the file system should be repaired. The repair
procedure automatically repairs any problems which can be
repaired. The check procedure only reports problems. To
perform this procedure, the system must be in single user
mode. Refer to the "Change to Single User Mode” section in
the System Reconfiguration chapter.

Check Sizes/Clear System Log Files
The system maintains three system log files.

●Appl icat ion Sof tware Log —alog of appl icat ions
installed, moved, and removed

●Sys tem Er ro r Log —a log o f sys tem e r ro r and
exception conditions

●User Login Log —alog of user logins

These files continuously grow and must periodically be
cleared. Before clearing any log file, save it on afloppy disk
or print it. You or the system support person may need
these logs.

Display and Clear Data Link Control
(DLC) Terminal Tallies

The display and clear DLC terminal tallies process displays
and then clears (resets) the tally counts that the operating
system maintains for the data link control (DLC) terminals
c o n n e c t e d t o t h e M u l t i - P r o t o c o l C o m m u n i c a t i o n C o n t r o l l e r
(MPA) DLC conununication links through an RS-232-C Line
Interface Module (LIM).

Display and Clear Binary Synchronous
M u l t i - P o i n t Te r m i n a l Ta l l i e s

The display and clear binary synchronous multi-point
terminal tallies process displays and then clears (resets) the
tally counts that the operating system maintains for the
binary synchronous multi-point terminals that are connected
to the Mu l t i -P ro toco l Communica t ion Cont ro l le r (MPA)
bisync tributary communication links through an RS-232-C
Line Interface Module (LIM).
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Display and Clear Binary Synchronous
Te r m i n a l Ta l l i e s

The display and clear binary synchronous terminal tallies
process displays and then clears (resets) the tally coimts
that the operating system maintains for the binary
synchronous terminals that are connected to the Multi-
Î otocol Communication Controller (MPA) bisync tributary
communication links through an RS-232-C Line Interface
Module (LIM).

Display and Clear Gateway Secondary Tallies
The display and clear gateway secondary tallies process
displays and then clears (resets) the tally counts that the
operating system maintains for the gateway secondary links
t h a t a r e c o n n e c t e d t o t h e M u l t i - P r o t o c o l C o m m u n i c a t i o n
Controller (MPA) through an RS-232-C Line Interface
Module (LIM).

Display and Clear Parallel Printer Port Tallies
The display and clear paraUel printer port tallies process
displays and then clears (resets) the tally counts that the
operating system maintains for the parallel printer ports
that are connected to the High Performance 8-Channel I/O
Con t ro l l e r s .

Display and Clear Processor Terminal Tallies
The display and clear processor terminal tallies process
displays and then clears (resets) the tally counts that the
operat ing system maintains for the TTY terminals
(communication links) that are connected to the Processor
Memory Controller (PMC) Channel Aand/or Channel B.

Display and Clear TTY Terminal Tallies
The display and clear TTY terminal tallies process displays
and then clears (resets) the tally counts that the operating
system maintains for the TTY terminals (communication
links) that are connected to the 8-Channel I/O Controller or
the High Performance 8-Channel I/O Controller.

Display Bad Block Report for System Disks
TMs procedure gives areport on the bad blocks of
Winchester disks on the system. Aselection menu for aU
system disks is generat^; select the disk you want
reported. No reports are generated for floppy disks. The
option to print the report is provided.

1 3 - 5



Display Binary Synchronous Multi-Point
Te r m i n a l Ta l l i e s

The display binary synchronous multi-point terminal tallies
process displays the tally counts that the operating system
maintains for the binary S30ichronous multi-point terminals
t h a t a r e c o n n e c t e d t o t h e M u l t i - P r o t o c o l C o m m u n i c a t i o n
Controller (MPA) through an RS-232-C Line Interface
Module (LIM).

The tally counts shown in this report identify the
number of events that occurred before this display was
generated. The counts are not updated while the display is
on the screen, even though link activity (and possible
additional error events) continues to occur.

Display Binary Synchronous Terminal Tallies
The display binary synchronous terminal tallies process
displays the tally coimts that the operating system
maintains for the binary s3uichronous terminals that are
c o n n e c t e d t o t h e M u l t i - P r o t o c o l C o m m u n i c a t i o n C o n t r o l l e r
(MPA) through an RS-232-C Line Interface Module (LIM).

The tally counts shown in this report identify the
number of events that occurred before this display was
generated. The counts are not updated while the display is
on the screen, even though link activity (and possible
additional error events) continues to occur.

Display Boot Block Report for System Disks
This procedure gives areport on the boot block of formatted
floppy disks and Winchester disks on the system.

Display Data Link Control (DLC) Terminal Tallies
The display DLC terminal tallies process displays the tally
counts that the operating system maintains for the data
link control (DLC) terminals connected to the Multi-Protocol
Commimication Controller (MPA) DLC communication links
through an RS-232-C Line Interface Module (LIM).

The tally counts shown in this report identify the
number of events that occurred before the display was
generated. The counts are not updated while the display is
on the screen, even though link activity (and possibly
additional error events) continues to occur. Updated counts
are displayed if the display steps are repeated.
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Display Gateway Secondary Tallies
The display gateway secondary tallies process displays the
tally counts that the operating system maintains for the
gateway secondary links that are connected to the Multi¬
protocol Communication Controller (MPA) through an RS-
232-C Line Interface Module (LIM).

The tally counts shown in this report identify the
number of events that occurred before the display was
generated. The counts are not updated while the display is
on the screen, even though link activity (and possibly
additional error events) continues to occur. Updated counts
arfe displayed if the display steps are repeated.

Display Parallel Printer Port Tallies
The display parallel printer port tallies process displays the
tally counts that the operating system maintains for the
parallel printer ports that are connected to the High
Per formance 8-Channe l I /O Cont ro l le rs .

Display Processor Terminal Tallies
The display processor terminal tallies process displays the
tally counts that the operating system maintains for the
T T Y t e r m i n a l s ( T T Y c o m m u n i c a t i o n l i n k s ) t h a t a r e
connected to the Processor Memory Controller (PMC)
Channe l Ao r Channe l B .

Display Super Block Report for System Disks
This procedure gives areport on the super block of
formatted floppy disks and Winchester disks on the system.

Display the File System Size
Displa)dng the file system size permits you to determine:

●the number of disk blocks used in afile system
●the number of free disk blocks in afile system
●the number of disk blocks used in adirectory or file

You can use th is in format ion to determine i f auser area
or file is growing too large and needs to be stored off line or
removed, and to determine if afrle or directory fits on a
floppy disk or other device.

The reports may be displayed on the terminal or
displayed on the terminal and printed.
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Display TTY Terminal Tallies
The display TTY terminal tallies process displays the tally
counts that the operating system maintains for the TTY
terminals (communication links) that are connected to the 8*
Channel I/O Controllers or the High Performance 8-Channel
I /O Con t ro l l e rs .

Format aFloppy Disk
Formatting afloppy disk prepares anew floppy disk to be
used in your system. Anew floppy disk must be formatted
before you can use it for abackup, afile copy, or afile
system.

You can also format an old floppy disk. The format
process destroys any files on afloppy disk. You should
format an old floppy disk only when other procedures
cannot be performed using the floppy disk. If the floppy
disk cannot be format ted, i t is defect ive and must be
d i s c a r d e d .

Make aFile System on Floppy Disk
Making afile system on afloppy disk permits you to use
the floppy disk as an online extension of your file system.
After afile system is made on afloppy disk, the floppy disk
file system can be mounted and unmounted. Mounting a
file system includes the file system in your root file system.
Unmounting afile system removes the file system from
your root file system.

The definition of afile system and the effect of
mounting (and unmounting) afile system are explained in
the File System chapter in this book. Understanding the
information in the File System chapter allows you to expand
your electronic filing cabinet capacity and security.

To make afile system on afloppy disk, the floppy disk
mupt be formatted. Refer to the "Format aFloppy Disk"
section in this chapter.

Mount aFloppy Disk File System
Mounting afloppy disk fUe system makes the file system an
extension of the root file system (see the File System
chapter in this book).

Afile system must be created on afloppy disk before it
can be mounted. See the "Make aFloppy Disk File System"
section in this chapter.

After afloppy disk file system is mounted, the floppy
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d i s k m u s t n o t b e r e m o v e d f r o m t h e d r i v e u n t i l t h e fi l e
system is unmounted (see "Unmount aFloppy Disk File
System" in this chapter). Never remove afloppy disk which
contains amounted file system even if power failiu'e occurs.

Process Data Capture Files
The process data capture files job provides amethod of
performing any or all of the following functions associated
with processing data that has been captured by the data
capture utility.

●Dump araw data capture file to aformatted file
●Display aformatted file on the terminal
●Print aformatted file on the line printer

Remove Data Capture Files
The remove data capture files process deletes selected files
from the /datacap directory. This directory contains either
r a w o r f o r m a t t e d fi l e s t h a t a r e a s s o c i a t e d w i t h t h e d a t a
capture utility.

R e s t o r e S e l e c t e d F i l e s
In the event of asystem problem or operator error when
files are either lost or corrupted, files can be restored from
the backup media. However, the system administrator must
determine to what degree the file system is corrupted before
proceeding with arestore procedure.

There are two basic restore procedures: afile restoration
and asystem restoration. Which restore procedure to use
depends on the status of the system.

If the system is operational, the system is running
normally fi*om all observations then, with the system in this
condition the system administrator can login and perform a
file restore procedure through the system administrator
m e n u i n t e r f a c e .

I f t he sys tem i s no t opera t iona l , t he sys tem
administrator is unable to login and access the system
administrator menus. Signs of this condition are lack of
system response at the system console, the disk activity
indicator shows no disk activity when known disk functions
are expected, or both.

For afile restoration from the system administrator
menu interface, fol low the procedures in the "Fi le
Resotration" section. For asystem restoration, follow the
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procedures in the "System Restoration" section. Asingle
file restore is not possible from afull system backup tape
using the system administrator menu interface. You must
request your superuser (root) to restore single files from the
full system backup tape.

F i le Res to ra t ion
The file restoration is the menu-driven restore procedure of
the system administrator. File restoration can be on the file,
directory, or root directory level. The backup media is the
floppy disk(s) or the streaming tape(s) necessary to restore
the file(s) in question. Only those files that are suspected of
being corrupt need to be restored.

For multiple files, the restore procedure is aseries of
file restorations starting with the most recent full backup
media and ending with the most recent partial backup
m e d i a .

For single file restoration, the most recent backup
media is used to restore the file.

System Restoration
System restoration reinstalls the complete file system; while
having its own set of menus, it is not performed from the
system administrator menus.

If you are restoring from floppy disk, the backup media
required are the floppy disks of the System Software
Installation package labeled INSTALL, INSTALLATION
FILE SYSTEM, and CHECKSUMS, plus the floppy disks
created during the full system (/) backup procedure.

If you are restoring from streaming tape, the backup
media required are the streaming tape from the System
Software Installation package labeled, INSTALL, plus the
streaming tapes created during the full system (/) backup
procedure.

Afull system restoration must be performed from the
system console. The system should already be in the single
user mode.

The system software installation media is used to
install the initial root file system. Then, the full system
backup is copied to the hard disk. Any mounted file
systems are restored after the root file system has been
restored. After this procedure, file restoration must be
performed if any incremental backups were performed since
the generation of the full system backup media. Each
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restoration is performed according to the chronological
order of the backup media sets. This brings the system as
close as possible to the status it had at the time of the
system failme. These file restorations are done from the
system administrator menu interface.

P r o c e d u r e s

1. Lift up the cover of the Main Unit.
2 . Move the Auto Load/Manua l swi tch to the Manua l

position.
3. Move the Reset/Run switch to the Reset position.
4. Return the Auto Load/Manual switch to the Auto Load

position.
5. Replace the top cover of the Main Unit.
6. From the Select Startup Function menu, select item 2

I N S T A L L S Y S T E M .
7 . E N T E R T H E D E V I C E N A M E

●If you are performing afull system restore from
floppy disk:
●Enter fSOl and press the new line or return key.

●If you are performing afull system restore from
streaming tape:
●Enter stOl and press the new line or return key.

When the system d isp lays the message
requesting whether or not to retension the tape,
it is recommended that you respond yes.

8 . I N S E R T T H E S Y S T E M M E D I A
●If you are restoring from floppy disk:

●Locate the floppy disks used in the system
s o f t w a r e i n s t a l l a t i o n . T h e s e d i s k s a r e l a b e l e d
I N S TA L L , I N S TA L L AT I O N F I L E S Y S T E M ,
and CHECKSUMS. Insert the floppy disks as
requested in the top, left, or only drive. Press
the space bar to continue.

●If you are restoring from streaming tape:
●Locate the streaming tape labeled INSTALL,

and insert the tape in the top, left, or only drive.
Press the space bar to continue.

●If when you installed your system software you used
floppy disks to boot from, but installed the software
from streaming tape:
●Locate both the floppy disks used and the

streaming tape labeled INSTALL. Insert the
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boot floppy disk and the INSTALL streaming
tape in their respective top, left, or only drives.

Refer to the "System Software Installation —Phase
1" section of the System Software Installation chapter
in this book to continue with System Restore —Phase

If an invalid format is detected, refer to the
"Formatting Disk Device" section of the System
Software Installation chapter in this book to continue.

9. After completion of Step 3Termination of Phase 1the
terminal displays the screen titled:	 S Y S T E M
I N S TA L L AT I O N / R E S T O R E / M A I N T E N A N C E :
●Select item 2Perform System Restoration

10. During Phase 2of System Restoration, continue as
prompted by the terminal display with the system
restoration using the floppy disks or streaming tapes
created in the full system backup. There is some
interaction by the system administrator with the restore
m e n u s .

●If you are prompted Changing Drives? Type
RETURN for no; 7dev/rmt' for yes:
●Answer no by pressing the new line or retium

key.
●MOUNT tape 2. T3rpe volume ID when ready:

●Remove the first tape and insert the second tape
created during the full system backup. Enter the
volume id shown on the label created during the
labelit phase of the backup process. Continue as
prompted by the system.

11. When the full system restore is complete, change to the
multiuser mode to bring the system to afully
operational state.

Set Binary Synchronous Multi-Point
Terminal Tally Thresholds

The set binary synchronous multi-point terminal tally
threshold process sets anew threshold value or changes the
threshold parameters for the tallies that the operating
system maintains for the bisync multi-point terminal.

The tally threshold value determines the number of
events associated with that tally that occur before the
operating system records an exception event in the system
error log.

1 .

1 3 - 1 2



Set Binary Synchronous Terminal Tally
The set binary synchronous terminal tally threshold process
s e t s a n e w t h r e s h o l d v a l u e o r c h a n g e s t h e t h r e s h o l d
parameters for the tallies that the operating system
maintains for the binary synchronous terminals that are
c o n n e c t e d t o t h e M u l t i - P r o t o c o l C o m m u n i c a t i o n C o n t r o l l e r
(MPA) bisync tributary communication links.

The tally threshold value determines the number of
events associated with that tally that occiu* before the
operating system records an exception event in the system
error log.

Set Data Link Control (DLC) Terminal Tally
T h r e s h o l d s

The set data link control (DLC) terminal tally threshold
process sets anew threshold value or changes the threshold
parameters for the tallies that the operating system
ma i n ta i n s f o r t h e D L C t e rm i n a l s t h a t a re co n n e c te d t o t h e
Multi-Protocol Conununication Controller (MPA) Data Link
C o n t r o l c o m m u n i c a t i o n l i n k s .

The tally threshold value determines the number of
events associated with that tally that occur before the
operating system records an exception event in the system
error log.

Set Gateway Secondary Tally Thresholds
The set gateway secondary tally threshold process sets a
new threshold value or changes the threshold parameters for
the tallies that the operating system maintains for the
gateway secondary links that are connected to the Multi-
Protocol Communication Controller (MPA).

The tally threshold value determines the number of
events associated with that tally that occur before the
operating system records an exception event in the system
error log.

Set Parallel Printer Port Tally Thresholds
The set parallel printer tally threshold process sets anew
threshold value or changes the threshold parameters for the
tallies that the operating system maintains for the parallel
printers that are connected to the parallel printer ports on
any High Performance 8-Channel I/O Controller.

The tally threshold value determines the number of
events associated with that tally that occur before the
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operating system records an exception event in the system
error log.

Set Processor Terminal Tally Thresholds
The set processor terminal tally threshold process sets a
new threshold value or changes the threshold parameters for
the tallies that the operating system maintains for the
terminals (TTY communication links) that are connected to
the Processor Memory Controller (PMC) Channel Aand/or
Channe l B .

The tally threshold value determines the number of
events associated with atally that occur before the
operating system records an exception event in the system
error log.

Set TTY Terminal Tally Thresholds
The set TTY terminal tally threshold process sets anew
threshold value or changes the threshold parameters for the
tallies that the operating system maintains for the TTY
c o m m u n i c a t i o n l i n k s t h a t a r e c o n n e c t e d t o t h e 8 - C h a n n e l
I/O Controller or the High Performance 8-Channel I/O
C o n t r o l l e r .

The tally threshold value determines the number of
taUy events that occiu: before the operating system records
an exception event associated with the t5rpe of tally in the
system error log.

start Data Capture
The start data capture process captures and stores data
t h a t i s t r a n s m i t t e d a n d / o r r e c e i v e d o n a s e l e c t e d
communication link. The process stores the raw captured
data in adisk file to be used later to help determine the
accuracy level of the link. The operator must specify the
name of this raw data capture file. The diagnostic system
puts the specified file into the /datacap directory. Although
the data capture process causes some decrease in overall
system performance, it provides avaluable maintenance
benefit. Use the stop data capture process to access the
captured data and use the process data capture process to
display and/or print the captured data.

If the data capture process is performed on ahigh-speed
link, or on ahigh-volume link, the process creates avery
large data capture file in avery short time. To prevent the
data capture files from using excessive operating system file
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space, use the remove data capture process to delete these
files after they have been displayed and/or printed.

Stop Data Capture
The stop data capture process terminates any active data
capture process for aspecified communication link. Stop
data capture provides the following format and display
options during the process selection sequence.

●Dump the raw data capture file to aformatted file
●Display the file on the terminal
●Print the file on the line printer

Test a5.25 Inch Floppy Disk
The 5.25 inch floppy disk test process provides five tests to
verify the proper operation of the 5.25 Inch Disk Controller
and the floppy disk drives that are connected to that
c o n t r o l l e r.

The following sections describe the 5.25 inch floppy disk
tests and the procedures that are used to perform those
t e s t s .

Se l f Tes t
Self test activates an on-board diagnostic program that
is in the 5.25 Inch Disk Controller firmware. This test
verifies only the internal functions of the controller. The
controller returns atest status to identify the results of
its self test. Any bad status displays an error report and
message in the In-Service Diagnostics Test Report.

R e s t o r e Te s t
T h e r e s t o r e t e s t s e n d s a r e s t o r e c o m m a n d t o t h e
selected 5.25 Inch Disk Controller and verifies that the
controller returns agood status. This test verifies
functions of both the controller and the drive. Any bad
status displays an error report and message in the In-
Service Diagnostics Test Report.

Seek Test
The seek test sends random read commands to read a
block of data from every surface of every cylinder on the
disk and verifies that each read operation is successful.
This test verifies functions of both the controller and
the drive. Any bad status displays an error report and
message in the In-Service Diagnostics Test Report.
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Read Data—Complete Disk
The read data test reads every block of the disk, except
the maintenance cylinder, and verifies that all read
operations terminate successfully. This test verifies
functions of both the controller and the drive. Any bad
status displays an error report and message in the In-
Service Diagnostics Test Report.

Write/Read Data—Maintenance Cylinder
The write/read data (maintenance cylinder only) test
verifies that at least one block on each maintenance
cylinder surface can be written to and read from. This
test verifies functions of both the control ler and the
drive. Because multiple bad blocks may exist on the
maintenance cylinder, asingle individual block failure is
not reported as atest failure. Errors are reported if the
controller detects multiple read or write failures, or if
data miscompares occur in multiple data blocks.

Test a5 .25 Inch Hard D isk
The 5.25 inch hard disk test process provides six tests to
verify the proper operation of the 5.25 Inch Disk Controller
and t he ha rd d i sk d r i ves t ha t a re connec ted t o t ha t
c o n t r o l l e r .

The following sections describe the 5.25 inch hard disk
t e s t s .

Se l f Tes t

Self test activates an on-board diagnostic program that
is included in the 5.25 Inch Disk Controller firmware.
This test verifies only the internal functions of the
c o n t r o l l e r . T h e c o n t r o l l e r r e t u r n s a t e s t s t a t u s t o
identify the results of its self test. Any bad status
displays an error report and message in the In-Service
Diagnostics Test Report.

R e s t o r e Te s t
T h e r e s t o r e t e s t s e n d s a r e s t o r e c o m m a n d t o t h e
se lec ted con t ro l l e r and ve r i fies tha t the con t ro l l e r
returns agood status. This test ver ifies funct ions of
both the controller and the drive. Any bad status
displays an error report and message in the In-Service
Diagnostics Test Report.

Seek Tes t
The seek test sends random seek commands that access
every surface of every cylinder on the disk and verifies
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that each read is successfiiL This test verifies functions
of both the controller and the drive. Any bad status
displays an error report and message in the In-Service
Diagnostics Test Report.

Read Data—Complete Disk
The read data test reads every block of the disk except
the maintenance cylinder and verifies that all read
operations terminate successfully. This test verifies
functions of both the controller and the drive. Any bad
status displays an error report and message in the In-
Service Diagnostics Test Report.

Write/Read Data—Maintenance Cylinder
The write/read data (maintenance cylinder only) test
v e r i fi e s t h a t a t l e a s t o n e b l o c k o n e a c h m a i n t e n a n c e
cylinder surface can be written to and read from. This
t e s t v e r i fi e s f u n c t i o n s o f b o t h t h e c o n t r o l l e r a n d t h e
drive. Because multiple bad blocks may exist on the
maintenance cylinder, asingle individual block failure is
not reported as atest failure. Errors are reported if the
controller detects multiple read or write failures, or if
data miscompares occur in multiple data blocks.

E C C Te s t

The ECC test verifies the operation of the selected disk
controller's Error Correction Circuitry (ECC). The test
performs anormal write operation to amaintenance
cylinder block and then reads the data and ECC
informat ion f rom that same b lock. The tes t inver ts
several bits of data in that block and then writes the
data and ECC information back to the disk. The same
block is read again, and if the controller ECC logic fails
to correct the bad data, the test displays an error report
and message in the In-Service Diagnostic Test Report.

Te s t a n 8 I n c h H a r d D i s k
The 8inch hard disk test process provides seven tests to
verify the proper operation of the Storage Module Drive
(SMD) Controller in the Main Unit and the 8inch hard disk
drive(s) that are in the Mass Storage Expansion Unit.

The following sections describe the 8inch hard disk
t e s t s .

D M A T e s t
The DMA test sends 32 b5rtes of data from memory to
the Storage Module Drive (SMD) Controller via DMA
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a n d t h e n r e t u r n s t h e s a m e d a t a f r o m t h e c o n t r o l l e r t o

memory. The test reports an error if the data that the
controller returns is not the same as the data sent to the
c o n t r o l l e r .

This test verifies only the internal DMA function of
the con t ro l l e r.

B u f f e r Te s t
The buffer test transfers 512 characters from memory to
the Storage Module Drive ISMD) Controller's on-board
buffer. The test reports an error if the data that the
cont ro l le r re tu rns i s no t the same as the da ta tha t was
sent to the contro l ler.

This test verifies controller functions only.
R e s t o r e Te s t

The restore test sends arestore command to the Storage
Module Drive (SMD) Control ler and ver ifies that the
status returned by the controller is good. This test
verifies functions of both the controller and the drive.
Any bad status displays an error report and message in
the In-Service Diagnostics Test Report.

Seek Tes t
The seek test sends random seek commands that access

every surface of every cylinder on the disk and verifies
that each read is successfu l . Th is tes t ver ifies funct ions
of both the controller and the drive. Any bad status
displays an error report and message in the In-Service
Diagnostics Test Report.

Read Data—Complete Disk
The read data test reads every block of the disk except
the maintenance cylinder and verifies that all read
operations terminate successfully. This test verifies
functions of both the controller and the drive. Any bad
status displays an error report and message in the In-
Service Diagnostics Test Report.

Write/Read Data—Maintenance Cylinder
The write/read data (maintenance cylinder only) test
v e r i fi e s t h a t a t l e a s t o n e b l o c k o n e a c h m a i n t e n a n c e
cylinder siLrface can be written to and read from. This
t e s t v e r i fi e s f u n c t i o n s o f b o t h t h e c o n t r o l l e r a n d t h e
drive. Because multiple bad blocks may exist on the
maintenance cylinder, asingle individual block failure is
not reported as atest failme. Errors are reported if the
controller detects multiple read or write failures, or if
data miscompares occur in multiple data blocks.
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E C C Te s t
The ECC test verifies the operation of the selected disk
controller's Error Correction Circuitry (ECC). The test
performs anormal write operation to amaintenance
cylinder block and then performs aread of the data and
ECC information from that same block. The test inverts
several bits of data in that block and then writes the
data and ECC information back to the disk. The same
block is read again, and if the controller ECC logic fails
to correct the bad data, the test displays an error report
and message in the In-Service Diagnostics Test Report.

Test aBinary Synchronous Terminal
The diagnostic system provides three tests to verify the
proper operation of the binary synchronous terminals that
a r e c o n n e c t e d t o t h e M u l t i - P r o t o c o l C o m m u n i c a t i o n
Controller (MPA) bisync tributary communication link
through an RS-232-C Line Interface Module (LIM).

The following sections describe the MPA bisync
tributary communication tests.

Loop 1
The loop 1test verifies the operation of the hardware
controller to the DTE/DCE interface. Adata pattern
(that is included in the diagnostic program or optionally
entered through the keyboard) is internally transmitted
and received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 1
test. When the test starts, in response to the ENTER
XMIT PATTERN instruction, enter ten b3d;es (or less)
with aspace between each byte. To use the data pattern
that is in the diagnostic program code, set the Change
Test Parameters option to no before starting the test.
The standard program data pattern contains 00 through
7F (with parity) or 00 through FF (no parity).

The loop 1test does not require aturnaround
c o n n e c t o r .

Loop 2
The loop 2test verifies the operation of the hardware
control ler DTE logic, the communicat ion circui t
(telephone line), and the remote station's DCE logic. A
data pattern (included in the diagnostic program or
optionally entered through the keyboard) is transmitted
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and received 10 times. To enter aspecific data pattern,
set the Change Test Parameters option to yes before
starting the loop 2test. The test uses the standard
program data pattern if this option is set to no.

The loop 2test requires aturnaround connector,
unless the modem has loop 2test capabilities.

Loop 3
The loop 3test verifies the operation of the hardware
controller DTE logic and the host DCE logic. Adata
pattern (that is included in the diagnostic program or
optionally entered through the keyboard) is transmitted
and received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 3
test. When the test starts, in response to the ENTER
XMIT PATTERN instruction, enter ten bytes (or less)
with aspace between each byte. To use the data pattern
that is in the diagnostic program code, set the Change
Test Parameters option to no before starting the test.
The standard program data pattern contains 00 through
7F (with parity) or 00 through FF (no parity).

The loop 3test does not require aturnaround
c o n n e c t o r .

Loop 4
The loop 4test verifies the operation of the hardware
controller DTE logic, the host DCE logic, and the
communication circuit (telephone line). This test verifies
any part of the DCE (if any) that was included in the
loop 3test. For common carrier circuits, the loop occurs
at the remote end of the communication circuit. Adata
pattern (that is included in the diagnostic program or
optionally entered through the keyboard) is transmitted
and received 10 t imes.

To select and enter aspecific data pattern, set the
Change Test Parameters option to yes before starting
the loop 4test. When the test starts, in response to the
ENTER XMIT PATTERN instruction, enter ten bytes
(or less) with aspace between each bjrte. To use the data
pattern that is in the diagnostic program code, set the
Change Test Parameters option to no before starting the
test. The standard program data pattern contains 00
through 7F (with parity) or 00 through FF (no parity).

The loop 4test requires aturnaround connector.
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Test aData Link Control (DLC) Terminal
The diagnostic system provides four tests to verify the
proper operation of the DLC terminals that are connected to
the Mult i -Protocol Communicat ion Control ler (MPA) Data
Link Control communication link through an RS-232-C Line
Interface Module (LIM).

The DLC link must be disabled (down) to perform any
t e s t o n a D L C t e r m i n a l . I f a D L C t e r m i n a l t e s t i s s e l e c t e d
before the link is disabled, the diagnostic system displays a
3X01 Link Busy error code on the test report screen.

The fo l lowing sect ions descr ibe the MPA DLC
c o m m u n i c a t i o n t e s t s .

Loop 1
The loop 1test verifies the operation of the hardware
controller to the DTE/DCE interface. Adata pattern
(that is included in the diagnostic program or optionally
entered through the keyboard) is internally transmitted
and received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 1
test. When the test displays the ENTER XMIT
PATTERN instruction, enter ten b3rtes (or less) with a
space between each byte. To use the standard program
data pattern, set the Change Test Parameters option to
no before starting the test. The standard program data
pattern contains 00 through 7F (with parity) or 00
through FF (no parity).

The loop 1test does not require aturnaround
c o n n e c t o r .

Loop 2
The loop 2test verifies the operation of the hardware
control ler DTE logic, the communicat ion circui t
(telephone line), and the remote station's DCE logic. A
data pattern (included in the diagnostic program or
optionally entered through the keyboard) is transmitted
and received 10 times. To enter aspecific data pattern,
set the Change Test Parameters option to yes before
starting the loop 2test. The test uses the standard
program data pattern if this option is set to no.

The loop 2test requires aturnaround connector,
unless the modem has loop 2test capabilities.

Loop 3
The loop 3test verifies the operation of the hardware
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DTE logic and the host DCE logic. Adata pattern (that
is included in the diagnostic program or optionally
entered through the keyboard) is transmitted and
received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 3
test . When the test d isplays the ENTER XMIT
PATTERN instruction, enter ten bytes (or less) with a
space between each byte. To use the standard program
data pattern, set the Change Test Parameters option to
no before starting the test. The standard program data
pattern contains 00 through 7F (with parity) or 00
through FF (without parity).

The loop 3test does not require aturnaround
c o n n e c t o r .

Loop 4
The loop 4test verifies the operation of the hardware
controller DTE logic, the host DCE logic, and the
communication circuit (telephone line). This test verifies
any part of the DCE (if any) that was not included in
the loop 3test. For common carrier circuits, the loop
occu rs a t t he remo te end o f t he commun ica t i on c i r cu i t .
Adata pattern (that is included in the diagnostic
program or optionally entered through the keyboard) is
t ransmi t ted and rece ived 10 t imes.

To select and enter aspecific data pattern, set the
Change Test Parameters option to yes before starting
the loop 4test. When the test displays the ENTER
XMIT PATTERN instruction, enter ten bytes (or less)
with aspace between each b3rte. To use the standard
program data pattern, set the Change Test Parameters
opt ion to no before s tar t ing the test . The standard
program data pattern contains 00 through 7F (with
parity) or 00 through FF (no parity).

The loop 4test requires aturnaround connector.
Ping-Pong Test

The Ping Pong Test (PPT) transmits atest message
(included in the diagnostic program or optionally entered
through the keyboard) from one DLC station to another
like station. The station that transmitted the message
(initiator) expects the second station (responder) to
return the same message. ADLC primary station may
be the initiator. ADLC secondary station may be a
responder only.
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To transmit aspecific test message or to change the
number of times that the message is transmitted, set
the Change Test Parameters option to yes before
starting the PPT, and enter the optional information
when the display requests it. If the Change Test
Parameters option is set to no, the PPT uses the
standard program message and transmits the message
10 t imes.

Te s t a n E T H E R N E T C o n t r o l l e r
The diagnostic system provides one test to verify the proper
operation of the ETHERNET Controller that is in the Main
U n i t .

The ETHERNET network must be disabled (down) to
perform this test on the ETHERNET Controller. The
network manager is the only user that may disable the
ETHERNET network. The System Administrator or NCR
Field Engineer (NCRM) are not permitted to enable or
d isab le th is network .

The following section describes the ETHERNET
Con t ro l l e r t es t .

Loop 1
T h e l o o p 1 t e s t v e r i fi e s t h e o p e r a t i o n o f t h e
E T H E R N E T C o n t r o l l e r t o t h e D T E / D C E i n t e r f a c e . A
data pattern (that is included in the diagnostic program
or optionally entered through the keyboard) is internally
t ransmi t ted and rece ived 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 1
test. When the test displays the ENTER XMIT
PATTERN instruction, enter ten bytes (or less) with a
space between each byte. To use the standard program
data pattern, set the Change Test Parameters option to
no before starting the test. The standard program data
pattern contains 00 through 7F (with parity) or 00
through FF (no parity).

The loop 1test does not require aturnaround
c o n n e c t o r .
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Test aGateway Secondary
The diagnostic system provides tests to verify the proper
operation of secondary Synchronous Data Link Control
(SDLC) communication links and/or stations connected to
the Communication/Peripheral Controller (C/PC) or the 6-2-1
Communication Controller through an RS-232-C Line
Interface Module (LIM).

The tests can not be performed with an active device
connected to the tested link. If atest returns alink busy
status, the network manager must disconnect (via software)
all devices from the link (line) being tested.

The following sections describe the Secondary SDLC
c o m m u n i c a t i o n t e s t s .

Loop 1
The loop 1test verifies the operation of the hardware
controller to the DTE/DCE interface. Adata pattern
(included in the diagnostic program or optionally entered
through the keyboard) is internally transmitted and
received 10 times. To enter aspecific data pattern, set
the Change Test Parameters option to yes before
starting the loop 1test. The test uses the standard
program data pattern if this option is set to no.

Loop 2
The loop 2test verifies the operation of the hardware
control ler DTE logic, the communicat ion circuit
(telephone line), and the remote station's DCE logic. A
data pattern (included in the diagnostic program or
optionally entered through the keyboard) is transmitted
and received 10 times. To enter aspecific data pattern,
set the Change Test Parameters option to yes before
start ing the loop 2test. The test uses the standard
program data pattern if this option is set to no.

The loop 2test requires amodem that has manually
operated loop 2test capabilities.

Loop 3
The loop 3test verifies the operation of the hardware
controller DTE logic and the host DCE logic. Adata
pattern (included in the diagnostic program or optionally
entered through the keyboard) is transmitted and
received 10 times. To enter aspecific data pattern, set
the Change Test Parameters option to yes before
starting the loop 3test. The test uses the standard
program data pattern if this option is set to no.

13-24



The loop 3 tes t requ i res amodem tha t has
software-controlled local loopback capabilities.

Loop 4
The loop 4test verifies the operation of the hardware
controller DTE logic. Adata pattern (included in the
diagnostic program or optionally entered through the
keyboard) is transmitted and received 10 times. To
select and enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 4
test. The test uses the standard program data pattern if
this option is set to no.

The loop 4test requires the installation of a
turnaround connector at the I/O connector bulkhead or
at the modem end of the external cable to the local
m o d e m .

Tes t an OMNINET Cont ro l le r
The diagnostic system provides one test to verify the proper
operation of the OMNINET Controller that is in the Main
U n i t .

The OMNINET network must be disabled (down) to
perform this test on the OMNINET Controller. The network
manager is the only user that may disable the OMNINET
network. The System Administrator or NCR Field Engineer
(NCRM) are not permitted to enable or disable this network.

The fo l lowing sect ion descr ibes the OMNINET
Con t ro l l e r t es t .

Loop 1
The loop 1test verifies the operation of the OMNINET
Controller to the DTE/DCE interface. Adata pattern
(that is included in the diagnostic program or optionally
entered through the keyboard) is internally transmitted
and received 10 times.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 1
test. When the test displays the ENTER XMIT
PATTERN instruction, enter ten bytes (or less) with a
space between each byte. To use the standard program
data pattern, set the Change Test Parameters option to
no before starting the test. The standard program data
pattern contains 00 through 7F (with parity) or 00
through FF (no parity).

1 3 - 2 5



The loop 1test does not require aturnaround
c o n n e c t o r .

Te s t a P a r a l l e l P r i n t e r P o r t
The parallel printer port test process provides two tests to
verify the proper operation of the parallel printer port on
the High Performance 8-Channel I/O Controller.

The following sections provide the parallel printer port
tests and the procedures that are used to perform those
t e s t s .

Loop 1
The loop 1test verifies the operation of the hardware
controller to the DTE/DCE interface. Adata pattern
(that is included in the diagnostic program or optionally
entered through the keyboard) is internally transmitted
and received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 1
test. When the test starts, in response to the ENTER
XMIT PATTERN instruction, enter ten bytes (or less)
with aspace between each byte. To use the data pattern
that is in the diagnostic program code, set the Change
Test Parameters option to no before starting the test.
The standard program data pattern contains 00 through
7F (with parity) or 00 through FF (no parity).

The loop 1test does not require aturnaround
c o n n e c t o r .

P a t t e r n T e s t

The parallel printer port pattern test transmits a
specified data pattern to the selected parallel printer
device. The data pattern included in the diagnostic

i sp r o g r a m
ABCDEFGHIJKLMNOPQRSTUVWXYZ$%&('.
enter aspecific data pattern, set the Change Test
Parameters option to yes before starting the test. The
test continues to print the data pattern until terminated
by the control-c key combination.

Select the option Pattern Test to perform the
pattern test on the selected parallel printer port. The
Rim? indicator changes states (from no to yes or from
yes to no) each time item 3is selected.

The pattern test does not use the diagnostic test

T o
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report screen; instead, following the selection of the test
opt ions, the pat tern test advances to the test
configuration screen.

Test an SCSI Disk
The SCSI disk test process provides tests to verify the
proper operation of the SCSI Controller and the hard disk
drive(s) in the SCSI Unit.

The following sections describe the SCSI disk tests.

U n i t Te s t
The unit test activates aseries of tests to verify the
performance of both the SCSI disk controller and a
specified disk dr ive. The control ler performs a
combination of restore, seek, verify, and write/read to
maintenance cylinder tests. The test verifies the
returned status characters and displays an error report
and message in the In-Service Diagnostics Test Report
i f as ta tus e r ro r occurs .

R e s t o r e T e s t
The res tore tes t sends arestore funct ion to the se lec ted
d i s k d r i v e . T h e c o n t r o l l e r t e r m i n a t e s t h e i n s t r u c t i o n
and returns astatus at the completion of the restore
f u n c t i o n . T h e t e s t v e r i fi e s t h e f u n c t i o n s o f b o t h t h e
S C S I c o n t r o l l e r a n d t h e d i s k d r i v e . T h e t e s t v e r i fi e s
that the returned status is correct, and any bad status
displays an error report and message in the In-Service
Diagnostics Test Report.

Seek Test
T h e s e e k t e s t v e r i fi e s t h e d a t a s u r f a c e s o n t h e d i s k
drive. The test randomly accesses 512 sectors on the
d isk and ver ifies tha t the cor rec t sec tors were accessed
and that each sector was read successfully. Any bad
status displays an error report and message in the In-
Service Diagnostics Test Report. The seek test verifies
funct ions of both the SCSI control ler and the disk dr ive.

Verify Data
The verify data test verifies that every user-accessible
block of data on the disk can be read correctly. The test
sends aseries of verify instructions to the SCSI
controller, which then verifies that each sector on the
disk can be read without errors. Any bad status
displays an error report and message in the In-Service
Diagnostics Test Report. The verify data test verifies
funct ions of both the SCSI control ler and the disk dr ive.
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Write/Read Data—Maintenance Uylinaer
The wr i te / read da ta tes t ver i fies tha t a t leas t one b lock
on each maintenance cylinder surface can be written to
and read from. The maintenance cylinder is not
typically available to the user, and its use does not
destroy customer data. The test writes data patterns to
the maintenance cylinder, reads the data, and compares
the data read with the data written (byte for byte). Any
bad status displays an error report and message in the
In-Service Diagnostics Test Report. The write/read data
t e s t v e r i fi e s f u n c t i o n s o f b o t h t h e S C S I c o n t r o l l e r a n d
the d isk dr ive.

Inquiry
The inquiry test retmus information about the drive and
the controller. The test generates areport that displays
t h e r e v i s i o n l e v e l o f t h e c o n t r o l l e r h a r d w a r e a n d
firmware, the t3i)e of disk unit, its user-addressable
capacity, and the physical number of cylinders, heads,
and user-formatted sectors and tracks. Any bad status
displays an error report and message in the In-Service
Diagnostics Test Report.

Test an SCSI Tape
The SCSI tape test process provides tests to verify the
proper operation of the SCSI Controller and the tape
drive(s) in the SCSI Unit.

The following sections describe the SCSI tape tests.

R e t e n s i o n
The re tens ion tes t ve r i fies the func t ion o f the re tens ion
command. The test retensions the tape by streaming to
end of tape (EOT) and then rewinding to the beginning
of tape (BOT). Any bad status displays an error report
and message in the In-Service Diagnostics Test Report.
T h i s t e s t v e r i fi e s t h e f u n c t i o n s o f b o t h t h e S C S I
controller and the tape drive.

W r i t e / R e a d D a t a
The wr i te / read da ta tes t checks the wr i te / read func t ions
of the tape drive. This test destroys data that was
previously recorded on this tape, and should therefore be
used only when this loss of data is acceptable.

The test rewinds the tape and writes one or more
b l o c k s o f d a t a a n d t w o fi l e m a r k s . I t t h e n r e w i n d s t h e
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tape, and does abyte-for-byte comparison of the
expected and observed data. Any bad status displays
an error report and message in the In-Service
Diagnostics Test Report. This test verifies functions of
both the SCSI controller and the tape drive.

W r i t e / R e a d D a t a W i t h F i l e m a r k
T h e w r i t e / r e a d d a t a w i t h fi l e m a r k t e s t c h e c k s t h e
write/read and filemark functions of the tape drive. The
test rewinds the tape, writes two files of one or more
blocks each, and marks the end of the first file with one
fi l e m a r k a n d m a r k s t h e s e c o n d fi l e w i t h t w o fi l e m a r k s .
It then rewinds the tape and searches for the filemarks.
If the controller fails to detect the correct filemarks, or
if it returns any bad status, the test displays an error
report and message in the In-Service Diagnostics Test
Report. This test verifies functions of both the
controller and the tape drive.

Wr i t e F i l e s
The write files test checks file writing functions of the
tape drive. The test rewinds the tape and writes a
ser ies of fi les to i t . Each fi le contains 32 blocks of data
and afilemark. The last file is followed by adouble
filemark. The test then rewinds the tape and searches
for 1, 2, 4, and 8filemarks. After each search, the test
reads the data and compares it with the expected data
for the specific file. Any bad status displays an error
report and message in the In-Service Diagnostics Test
Report. This test verifies functions of both the SCSI
controller and the tape drive.

Verify Tape
The verify tape test verifies that data can be read from
the tape. The files on the tape must use asingle
fi l e m a r k t o i n d i c a t e e n d o f fi l e a n d t w o o r m o r e
consecu t i ve fi l emarks t o i nd i ca te end o f da ta . The t es t
rewinds the tape and reads it block by block and
indicates the number of the block being read.

For each file, the test identifies the file number, the
file size (number of blocks/file), and the number of retries
required to read the file. For aimit test, use the tape
created by the write file function. Any bad status
displays an error report and message in the In-Service
Diagnostics Test Report. This test verifies functions of
both the SCSI controller and the tape drive.
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Erase Tape
The erase tape test checks the erase functions of the
tape drive. The test rewinds the tape and writes one or
more blocks of data followed by adouble filemark. It
then rewinds the tape, sends an erase command to the
controller, and attempts to read ablock of data,
expecting ano data status. Any other status displays
an error report and message in the In-Service
Diagnostics Test Report. This test verifies functions of
both the SCSI controller and the tape drive.

Test aStreaming Tape
The streaming tape test process provides five tests to verify
the proper operation of the Streaming Tape Controller and
the streaming tape drive(s) that are connected to that
c o n t r o l l e r .

The following sections describe the streaming tape
t e s t s .

D a t a Tu r n a r o u n d Te s t
The data turnaround test verifies the operation of the
Streaming Tape Controller address counters. The test
writes asequential pattern (from 0to FF) to the address
coimters, using input port 4, latches the counter
outputs, and then reads the latches.

R e t e n s i o n Te s t
The re tens ion tes t ve r i fies the func t i on o f t he re tens ion
c o m m a n d . T h i s t e s t v e r i fi e s f u n c t i o n s o f b o t h t h e
controller and the drive. The test retensions the tape in
the cartridge by streaming to the end of tape and then
rewinding the tape. Any bad controller status displays
an	 error	 report	 and	 message	 in	 the	 In-Service
Diagnostics Test Report.

W r i t e / R e a d D a t a
The write/read data test rewinds the tape, writes one or
more blocks, and then reads the same block(s). This test
ver ifies func t ions o f bo th the cont ro l le r and the dr ive . I f
the data read is not the same as the data written, or if
the controller returns any bad status, the test displays
an	 error	 report	 and	 message	 in	 the	 In-Service
Diagnostics Test Report.

Write/Read Data W/Filemark
The write/read data w/filemark test rewinds the tape,
writes two files of one or more blocks each, and marks
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the end of each file with afilemark. The test rewinds
the tape again and sends two read fUemark instructions.
I f t he con t ro l l e r f a i l s t o de tec t t he fi lemarks o r re tu rns
any bad status, the test displays an error report and
message in the In-Service Diagnostics Test Report.

E r a s e
The erase test rewinds the tape, writes one block of
data, sends an erase command, and then tries to read
one block. The test expects a"no data' status. Any
other status displays an error report and message in the
In-Service Diagnostics Test Report.

Te s t P r o c e s s o r Te r m i n a l s
The test processor terminals process provides five tests to
verify the proper operation of the TTY terminals that are
connected to the Processor Memory Controller (PMC)
C h a n n e l A a n d / o r C h a n n e l B .

None of the PMC TTY terminal tests can be performed
on abusy link. All system activity on the selected link must
be stopped before this test starts.

The following sections describe the five PMC TTY
t e r m i n a l t e s t s .

Loop 1
The loop 1test verifies the operation of the hardware
controller to the DTE/DCE interface. Adata pattern
(included in the diagnostic program or optionally entered
through the keyboard) is internally transmitted and
received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 1
test. When the test starts, in response to the ENTER
XMIT PATTERN instruction, enter ten bytes or less
with aspace between each byte. To use the standard
program data pattern, set the Change Test Parameters
option to no before starting the test. The standard
program data pattern contains 00 through 7F (with
parity) or 00 through FF (no parity).

The loop 1test requires aturnaround connector.
Loop 2

The loop 2test verifies the operation of the hardware
c o n t r o l l e r D T E l o g i c , t h e c o m m u n i c a t i o n c i r c u i t
(telephone line), and the remote station's DCE logic. A
data pattern (included in the diagnostic program or
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optionally entered through the keyboard) is transmitted
and received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 2
test. When the test starts, in response to the ENTER
XMIT PATTERN instruction, enter ten b3d;es or less
with aspace between each byte. To use the standard
program data pattern, set the Change Test Parameters
option to no before starting the test. The standard
program data pattern contains 00 through 7F (with
parity) or 00 through FF (no parity).

The loop 2test requires aturnaround connector.
Loop 3

The loop 3test verifies the operation of the hardware
controller DTE logic and the host DCE logic. Adata
pattern (included in the diagnostic program or optionally
entered through the keyboard) is transmitted and
received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 3
test. When the test starts, in response to the ENTER
XMIT PATTERN instruction, enter ten bytes or less
with aspace between each byte. To use the standard
program data pattern, set the Change Test Parameters
option to no before starting the test. The standard
program data pattern contains 00 through 7F (with
parity) or 00 through FF (no parity).

The loop 3test requires aturnaround connector.
Loop 4

The loop 4test verifies the operation of the hardware
controller DTE logic, the host DCE logic, and the
communication circuit (telephone line). This test verifies
any part of the DCE (if any) that was not included in
the loop 3test. For common carrier circuits, the loop
occu rs a t t he remo te end o f t he commim ica t i on c i r cu i t .
Adata pattern (included in the diagnostic program or
optionally entered through the keyboard) is transmitted
and received 10 t imes.

To select and enter aspecific data pattern, set the
Change Test Parameters option to yes before starting
the loop 4test. When the test starts, in response to the
ENTER XMIT PATTERN instruction, enter ten bytes
or less with aspace between each byte. To use the
standard program data pattern, set the Change Test
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Parameters option to no before starting the test. The
standard program data pattern contains 00 through 7F
(with parity) or 00 through FF (no parity).

The loop 4test requires atiumaround connector.
E c h o

The echo test returns, to aspecified device, any data
t h a t i s r e c e i v e d f r o m t h a t d e v i c e . T h e t e s t t e r m i n a t e s
only when control-c is entered at the selected device
keyboard. This test uses its own test option values, and
ignores any test option settings that are changed.

Test the System
The system test process performs apreviously determined
set of diagnostics tests that verifies the proper operation of
both communication and peripheral devices. The system test
is performed at the same time as other operating system
processes and may test more than one hardware element at
the same time. The system test is fast, not destructive to
memory or peripheral data files, and requires no operator
act ion af ter the test star ts.

The system test does not test any TTY device that has
been activated by auser login response or any TTY device
that is waiting for alogin response.

Tes t TTY Te rm ina l s
The test TTY terminals process provides five tests to verify
the proper operation of the TTY terminals that are
connected to an 8-Channel I/O Controller or to aHigh
Per fo rmance 8 -Channe l I /O Cont ro l le r.

None of the TTY terminal tests can be performed on a
busy link. All system activity on the selected link must be
stopped before this test starts.

The following sections describe the five TTY terminal
t e s t s .

Loop 1
The loop 1test verifies the operation of the hardware
controller to the DTE/DCE interface. Adata pattern
(that is included in the diagnostic program or optionally
entered through the keyboard) is internally transmitted
and received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 1
test. When the test starts, in response to the ENTER
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XMIT PATTERN instruction, enter ten bytes or less
with aspace between each byte. To use the standard
program data pattern, set the Change Test Parameters
option to no before starting the test. The standard
program data pattern contains 00 through 7F (with
parity) or 00 through FF (no parity).

The loop 1test does not require aturnaround
c o n n e c t o r .

Loop 2
The loop 2test verifies the operation of the hardware
control ler DTE logic, the communicat ion circui t
(telephone line), and the remote station's DCE logic. A
data pattern (that is included in the diagnostic program
or opt ional ly entered through the keyboard) is
t ransmi t ted and rece ived 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 2
test. When the test starts, in response to the ENTER
XMIT PATTERN instruction, enter ten bytes or less
with aspace between each byte. To use the standard
program data pattern, set the Change Test Parameters
option to no before starting the test. The standard
program data pattern contains 00 through 7F (with
parity) or 00 through FF (no parity).

The loop 2test requires aturnaround connector.
Loop 3

The loop 3test verifies the operation of the hardware
controller DTE logic and the host DCE logic. Adata
pattern (that is included in the diagnostic program or
optionally entered through the keyboard) is transmitted
and received 10 t imes.

To enter aspecific data pattern, set the Change
Test Parameters option to yes before starting the loop 3
test. When the test starts, in response to the ENTER
XMIT PATTERN instruction, enter ten bytes or less
with aspace between each byte. To use the standard
program data pattern, set the Change Test Parameters
options to no before starting the test. The standard
program data pattern contains 00 thrugh 7F (with
parity) or 00 through FF (no parity).

The loop 3test requires aturnaround connector,
unless the modem has local loopback capabilities.

Loop 4
The loop 4test verifies the operation of the hardware
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controller DTE logic, the host DCE logic. This test
verifies any part of the DCE (if any) that was not
included in the loop 3test. For common carrier circuits,
the loop occurs at the remote end of the conmnmication
circuit. Adata pattern (that is included in the diagnostic
program or optionally entered through the keyboard) is
t ransmi t ted and rece ived 10 t imes.

To select and enter aspecific data pattern, set the
Change Test Parameters option to yes before starting
the loop 4test. When the test starts, in response to the
ENTER XMIT PATTERN instruction, enter ten bytes
or less with aspace between each byte. To use the
standard program data pattern, set the Change Test
Parameters option to no before starting the test. The
standard program data pattern contains 00 through 7F
(with parity) or 00 through FF (no parity).

Unmount aFloppy Disk File System
Afloppy disk file system which is mounted must be
unmounted before removing the floppy disk from the drive.

Test Report
The In-Service Diagnostics System uses one standard test
report to display the results of the selected test or test
sequence. The terminal displays the report immediately
after the test or test sequence starts. The report remains on
the terminal screen until the newline or return response is
entered. The report is divided into three major areas as
f o l l o w s .

●Tes t Configura t ion
●C u r r e n t Te s t I n f o r m a t i o n
●Error Report and Messages

The following sections describe the function of each area
of the report and identify the t3q)e of information that may
be displayed in each field within these areas. This chapter
provides this information so you may understand the test
results and (if necessary) commimicate these results to the
System Support Analyst or NCR Field Engineer.
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Test Configuration
The test configuration area of the test report identifies the
mode of testing, the device(s) being tested, and the setting
of the diagnostic test options. The following list describes
the information that is displayed in each field of the test
configuration area.

Te s t M o d e : [single]

The test mode field indicates whether the mode of
testing is to test asingle device, perform asingle test, or
perform asystem test. The test mode field contains one of
the following identifiers.
●Single
●Sys tem

D e v i c e : [f502]

The device field identifies the standard diagnostic name
for the device that is being tested, or if the system test is
selected, the field contains the word [all] instead of adevice
name. If information about standard diagnostic device
names is needed, refer to the Help step in the job selection
procedure.

Options:
Cont -on-Error :
Change Test Farm:
Concur ren t :

lyes]
lyes]
[no]

Loops: [00100]

The options field has four sub-fields. Each sub-field
describes the setting of one of the four diagnostic test
options. The first three option fields display yes if the
option is selected, or no if the option is not selected. The
fourth option field (loops) displays adecimal number that
represents the number of loops to be performed in this test
s e q u e n c e .

NOTE: If the loops option value is set to 00000, the
diagnostic system repeats the test continuously until
control -c is entered.
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Cur ren t Tes t I n f o rma t i on
The current test information area of the test report provides
information about the test that is currently being processed.
The following sections describe each field in the current test
i n fo rma t i on a rea .

T e s t : [ 1

T h e t e s t fi e l d i d e n t i fi e s t h e n a m e o f t h e t e s t t h a t i s
currently being processed. Each job description section in
this chapter identifies the test names that may be selected
in that job. Return to that section for information about the
function of the test that is currently being processed.

D e v i c e : [ 1

The device field identifies the standard diagnostic name
of the device that is currently being tested. If information
about standard diagnostic device names is needed, refer to
the Help step in the job procedure.

Sta tus : j _ j

The s ta tus fie ld ind ica tes the s ta tus o f the tes t tha t i s
currently being processed. This field displays one of the
following status descriptions.
● P a s s e d
● F a i l e d
●Skipped
●R u n n i n g

Loop: [ ]

The loop field identifies the number of the test loop that
is currently being processed. The diagnostic system
increments this number by one each time the test or test
sequence is completed. Depending on the time required to
perform the test or test sequence, this value may be
incremented very quickly.

F a i l u r e s : [ 1
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T h e f a i l u r e s fi e l d i d e n t i fi e s t h e t o t a l n u m b e r o f e r r o r s
that have occurred. The errors may have been caused by
hardware, software, media, or by the operator.

Error Report and Messages
The error report and messages area of the test report
provides information about any error that prevents the test
from continuing. The following sections describe the
function of each field in the error information and messages
a r e a .

E r r o r C o d e : [ ]

The error code field is afour-character (two-byte)
h e x a d e c i m a l v a l u e t h a t i d e n t i fi e s t h e c a u s e o f t h e e r r o r .
Each diagnostic generates its own unique error code values.
For descriptions of all In-Service diagnostics error codes,
refer to the "Diagnostic Error Codes" section of this
chapter.

M o d u l e A d d r : 1

The module address field identifies the type of module
that was being tested when the error occurred and the
hexadecimal address of the contro l ler that is associated wi th
the tested module. This field does not identify the specific
device or the specific module (multiple modules of the same
type may be present). Typical names that are displayed in
the module field are:
●Octal I/O (for the 8-Channel I/O Controller or the High

Performance 8-Channel I/O Controller)
●PMC (for the Processor Memory Controller)
●MPA (for the Multi-Protocol Communication Controller)
●5in disk ( for 5.25 Inch Disk Control ler or e i ther the

Winchester or floppy disk drive)
●8in disk (for the Storage Module Drive Controller or 8

Inch Winchester disk drive)
●tape (for the Streaming Tape Controller or streaming

tape drive)
● T O W E R N E T ( f o r t h e E T H E R N E T o r O M N I N E T

network controllers)

Te s t : [ ]
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The test field identifies the name of the test that failed.
Each job description section in this chapter identifies the
test names that may be selected in that job. Return to that
section for information about the function of the failing test.

[ ]D e v i c e :

The device field identifies the standard diagnostic name
of the device that faded. I f information about standard
diagnostic device names is needed, refer to the Help step in
the job procedure.

I ]Loop:

The loop field identifies the number of the test loop that
was being processed when the error occurred.

1Error: Report

The error report field is the first line of amultiple-line
error report. This field contains ageneral description of the
error and is followed by avariable number of fields
containing both general and specific information about the
e r r o r .

The following list represents the information in a
typical streaming tape test error report. Error reports may
contain more or less information than is shown in this
example.

[ ]E r r o r :
B l o c k N u m b e r :

Expected Data:
O b s e r v e d D a t a :

B l o c k O f f s e t : [ ][ 1
[ ]
[ ]

The following list represents the information in a
typical disk test error report. Error reports may contain
more or less information shown in this example.
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E r r o r :

Command =[]
Head =[ ]
S o m e
r e p o r t s c o n t a i n
o n e o r t w o

[1
Status =[]
Sector =[ ]Cyl inder =[ ]Block =[ ]

e r r o r

descriptive
messages on this
l i n e

These descriptive messages do not always indicate that
the hardware failed. These messages often describe software
and operator errors and may contain an instruction that
describes the action required to correct the error.

F i l e E r r o r : [ ]
o r

INSERV Error : I 1

If acondition occurs that prevents the selected test
from starting, the file error field contains astandard
operating system error message to identify that condition.
Errors in the inserv field are displayed by the diagnostic
system, and mean the same things as file errors. These
messages do not indicate that the hardware failed. Atypical
file error message is:

Enter <Control C> to stop

This message shows how to terminate the test or test
sequence before the specified number of loops is complete.
Enter control-c, and when the current loop terminates, the
diagnostic system displays the newline request as follows.

E n t e r N E W L I N E t o c o n t i n u e

This message occurs when the test or test sequence
terminates. When the NEW LINE response is entered, the
diagnost ic system returns to the Maintenance and
Diagnostics menu.
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Diagnostic Error Codes
The In-Service Diagnostic System error codes provide
information about the cause of errors that occur during the
processing of adiagnostic test. These error codes are part
of the diagnostics test report and are also included (as
ERROR CODE 1) in the error log record in reserved system
memory. For information about the system error log, refer
to the System Information chapter of this book.

Because some diagnostics can not be performed without
the use of special tools, such as an oscilloscope, these
diagnost ics can not be processed by the system
administrator, and these jobs are not described in this
chapter. However, this section describes all diagnostic error
codes to provide acomplete error code reference.

E r r o r C o d e F o r m a t
All diagnostic error codes are four-character hexadecimal
values that occur in the format WXYZ, where the values of
WXYZ are defined as fo l lows.

W

Widentifies the type of device that was being tested
when the error occurred. The following list shows the
valid values of Wand the type of device that is
associated with each value.

● 0 = 8 - C h a n n e l I / O d e v i c e
●1=Processor Memory Controller module
● 2 = N o t u s e d
● 3 = M u l t i - P r o t o c o l C o m m u n i c a t i o n C o n t r o l l e r I n -

H o u s e d e v i c e

M u l t i - P r o t o c o l C o m m u n i c a t i o n C o n t r o l l e r● 4

Bis3mc device
●5=5.25 inch floppy disk device
● 6 = 5 . 2 5 i n c h W i n c h e s t e r d i s k d e v i c e
● 7 = 8 i n c h W i n c h e s t e r d i s k d e v i c e
●8=streaming tape device
● 9 = E T H E R N E T C o n t r o l l e r
● A = S C S I d i s k d e v i c e
●B=SCSI tape device

X

Xidentifies the name of the specific test that was being
processed when the error occurred. The meaning of the
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Xvalues depends on the value of W(type of device
being tested). For example, if the value of Wis 0, X
value of 1means that the loop 1test failed; but if Wis 8
a n d X i s 1 , t h e d a t a t u r n a r o u n d t e s t f a i l e d . To
determine the meaning of Xin any specific error code,
refer to the section that describes the error codes for the
correct va lue of W.

Y Z

YZ describes the specific condition that caused the
error. Some YZ values display the actual hardware
status code, and other YZ values define conditions that
are not actual hardware failures. For example, in the 8
inch streaming tape tests, aYZ value of 03 is device
busy (from the hardware status code) and aYZ value of
02 indicates that the device name is not aval id name for
that type of device.

E r r o r C o d e s
This section lists the diagnostic error codes in numerically
ascending sequence.

OXYZ Error Codes	 ^
All error codes with the most significant character set to
zero (0) identify errors that occurred during atest of the 8-
Channel I/O Controller. The following list identifies the valid
values and meanings of the character X.

1=The Loop 1test failed
2=The Loop 2test failed
3=The Loop 3test failed
4=The Loop 4test failed
5=The Ping Pong test failed
6 = T h e T r a n s m i t C o n t i n u o u s M a r k t e s t f a i l e d
7=The Transmit Continuous Space test failed
8 = T h e T r a n s m i t C o n t i n u o u s P a t t e r n t e s t f a i l e d
9 = T h e B a s i c M o d e E c h o t e s t f a i l e d

The following list shows all valid values of YZ.

0 X 0 1

The selected link is busy. All system activity on this
link must be stopped before starting this test.

0 X 0 2

The data pattern that was received is not the same as
the transmitted data pattern.
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0 X 0 3
The device name specified an invalid controller number.

0 X 0 4
The device name specified acontroller that is not
installed in the system.

0 X 0 5

The device name specified an invalid device number.
0 X 0 6

The requested diagnostic function is invalid or the
function can not be performed.

0 X 0 7
The buffer size, as specified during the selection of the
data capture utility, is not valid.

0 X 0 8

The number of loops (loop coimt) specified during the
test selection is not val id.

0 X 0 9

An invalid tally type was specified during the selection
of the driver tally utility.

OXOa
Aparity error occurred.

OXOb
Aframing error occurred.

O X O c
A d a t a o v e r r u n o c c u r r e d .

OXOd
A d a t a o v e r fl o w o c c u r r e d .

O X O e
A l i n k t i m e - o u t o c c u r r e d .

OXOf
The selected controller is not ready.

0 X 1 0
The se lec ted communica t ion l ink i s no t es tab l i shed. The
most probable causes are the loop function of the
m o d e m i s n o t e n a b l e d o r t h e t u r n a r o u n d c o n n e c t o r i s
no t i ns ta l l ed .

0 X 1 1
The transmission speed, as specified in response to the
ENTER XMIT RATE ins t ruc t i on , i s no t ava l i d xm i t
(baud) rate.

0 X 1 2
T h e t u r n a r o u n d t e s t c o n n e c t o r i s i n s t a l l e d . T h i s
connector must be removed before the selected sequence
can be processed.
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0 X 1 3

One or more of the communication line signals (DSR,
DTR, or so on) is in the wrong state.

0 X 1 4

Adata transmission error occurred during the selected
t e s t .

0 x 1 5

The data capture process is already active for the
specified link.

O X f f

Aproblem prevents the diagnostic test fi*om starting.
This error is usually caused by asoftware or file
problem and does not indicate ahardware failure.

1XYZ Error Codes
All error codes with the most significant character set to
one (1) identify errors that occurred during atest of aPMC
TTY device. The following list identifies the valid values
and meanings of the character X.

1=The Loop 1test failed
2=The Loop 2test failed
3=The Loop 3test failed
4=The Loop 4test failed
5=The Ping Pong test failed
6 = T h e T r a n s m i t C o n t i n u o u s M a r k t e s t f a i l e d
7=The Transmit Continuous Space test failed
8 = T h e T r a n s m i t C o n t i n u o u s P a t t e r n t e s t f a i l e d
9 = T h e B a s i c M o d e E c h o t e s t f a i l e d

The following list shows all valid values of YZ.

1 X 0 1
The selected link is busy. All system activity on this
link must he stopped before starting this test.

1 X 0 2

The data pattern that was received is not the same as
the transmitted data pattern.

1 X 0 3

The device name specified an invalid controller number.
1 X 0 4

The device name specified acontroller that is not
installed in the system.
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1 X 0 5

The device name specified an invalid device number.
1 X 0 6

The requested d iagnost ic funct ion is inva l id or the
function can not be performed.

1 X 0 7
The buffer size, as specified during the selection of the
data capture utility, is not valid.

1 X 0 8
The number of loops (loop count) specified during the
test selection is not val id.

1 X 0 9
An invalid tally type was specified during the selection
of the driver tally utility.

I X O a

Aparity error occurred.
I X O b

Aframe check sequence error occurred.
I X O c

A d a t a o v e r r u n o c c u r r e d .
I X O d

A d a t a o v e r fl o w o c c u r r e d .
I X O e

A l i n k t i m e - o u t o c c u r r e d .
I X O f

The selected controller is not ready.
1 X 1 0

The se lec ted communica t ion l ink i s no t es tab l i shed. The
most probable causes are the loop function of the
m o d e m i s n o t e n a b l e d o r t h e t u r n a r o u n d c o n n e c t o r i s
no t i ns ta l l ed .

1 X 1 1

The transmission speed, as specified in response to the
ENTER XMIT RATE ins t ruc t i on , i s no t ava l i d xm i t
(baud) rate.

1 X 1 2
T h e t u r n a r o u n d t e s t c o n n e c t o r i s i n s t a l l e d . T h i s
connector must be removed before the selected sequence
can be processed.

1 X 1 3

One or more of the communication line signals (DSR,
DTR, or so on) is in the wrong state.

1 X 1 4

Adata transmission error occurred during the selected
t e s t .
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1 X 1 5
The data capture process is already active for the
specified link.

I X f f

Aproblem prevents the diagnostic test from starting.
This error is usually caused by asoftware or file
problem and does not indicate ahardware failure.

3 X Y Z E r r o r C o d e s
All error codes with the most significant character set to
three (3) identify errors that occurred during atest of a
MPA In-house DLC communication device. The following
list identifies the valid values and meanings of the character
X .

1=The Loop 1test failed
2=The Loop 2test failed
3=The Loop 3test failed
4=The Loop 4test failed
5=The Ping Pong test failed
6 = T h e T r a n s m i t C o n t i n u o u s M a r k t e s t f a i l e d
7=The Transmit Continuous Space test failed
8 = T h e T r a n s m i t C o n t i n u o u s P a t t e r n t e s t f a i l e d
9 = T h e E c h o t e s t f a i l e d

The following list shows all valid values of YZ.

3 X 0 1

The selected link is busy. All system activity on this
link must be stopped before starting this test.

3 X 0 2
The data pattern that was received is not the same as
the transmitted data pattern.

3 X 0 3

The device name specified an invalid controller number.
3 X 0 4

The device name specified acontroller that is not
installed in the system.

3 X 0 5
The device name specified an invalid device number.

3 X 0 6
The requested diagnostic function is invalid or the
function can not be performed.
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3 X 0 7
The buffer size, as specified during the selection of the
data capture utility, is not valid.

3 X 0 8
The number of loops (loop count) specified during the
test select ion is not val id.

3 X 0 9

An invalid tally type was specified during the selection
of the driver tally utility.

3 X 0 a

Aparity error occurred.
3 X 0 b

Afirame check sequence error occurred.
3 X 0 c

A d a t a o v e r r u n o c c u r r e d .
3 X 0 d

A d a t a o v e r fl o w o c c u r r e d .
3 X 0 e

A l i n k t i m e - o u t o c c i u r e d .
3 X 0 f

The selected controller is not ready.
3 X 1 0

The se lec ted communica t ion l i nk i s no t es tab l i shed . The
most probable causes are the loop function of the
m o d e m i s n o t e n a b l e d o r t h e t u r n a r o u n d c o n n e c t o r i s
no t i ns ta l l ed .

3 X 1 1
The transmission speed, as specified in response to the
ENTER XMIT RATE ins t ruc t i on , i s no t ava l i d xm i t
(baud) rate.

3 X 1 3

One or more of the communication line signals (DSR,
DTR, so on) is in the wrong state.

3 X 1 4
Adata transmission error occurred during the selected
t e s t .

3 X 1 5
The data captiu-e process is already active for the
specified link.

3 X f f
Aproblem prevents the diagnostic test from starting.
This error is usually caused by asoftware or file
problem and does not indicate ahardware failure.
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4 X Y Z E r r o r C o d e s
All error codes with the most significant character set to
four (4) identify errors that occurred during atest of an
MPA Bisynchronous Tributary communication device. The
following list identifies the valid values and meanings of the
charac te r X .

1=The Loop 1test failed
2=The Loop 2test failed
3=The Loop 3test failed
4=The Loop 4test failed
5=The Ping Pong test failed
6 = T h e T r a n s m i t C o n t i n u o u s M a r k t e s t f a i l e d
7=The Transmit Continuous Space test failed
8 = T h e T r a n s m i t C o n t i n u o u s P a t t e r n t e s t f a i l e d
9 = T h e E c h o t e s t f a i l e d

The following list shows all valid values of YZ.

4 X 0 1
The selected link is busy. All system activity on this
link must be stopped before starting this test.

4 X 0 2
The data pattern that was received is not the same as
the transmitted data pattern.

4 X 0 3
The device name specified an invalid controller number.

4 X 0 4
The device name specified acontroller that is not
installed in the system.

4 X 0 5
The device name specified an invalid device number.

4 X 0 6

The requested diagnostic function is invalid or the
function can not be performed.

4 X 0 7

The buffer size, as specified during the selection of the
data capture utility, is not valid.

4 X 0 8

The number of loops (loop count) specified dining the
test select ion is not val id.

4 X 0 9

An invalid tally type was specified during the selection
of the driver tally utility.
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4 X 0 a

Aparity error occurred.
4 X 0 b

Aframe check sequence error occurred.
4 X 0 c

A d a t a o v e r r u n o c c u r r e d .
4 X 0 d

A d a t a o v e r fl o w o c c u r r e d .
4 X 0 e

A l i n k t i m e - o u t o c c u r r e d .
4 X 0 f

The selected controller is not ready.
4 X 1 0

The se lec ted communica t ion l ink i s no t es tab l i shed. The
most probable causes are the loop function of the
m o d e m i s n o t e n a b l e d o r t h e t u r n a r o u n d c o n n e c t o r i s
no t i ns ta l l ed .

4 X 1 1
The transmission speed, as specified in response to the
ENTER XMIT RATE ins t ruc t i on , i s no t ava l i d xm i t
(baud) rate.

4 X 1 3
One or more of the communication line signals (DSR,
DTR, so on) is in the wrong state.

4 X 1 4
Adata transmission error occurred during the selected
t e s t .

4 X 1 6

The data capture process is already active for the
specified link.

4 X f f
Aproblem prevents the diagnostic test from starting.
This error is usually caused by asoftware or file
problem and does not indicate ahardware failure.

5XYZ Error Codes
All error codes with the most significant character set to
five (5) identify errors that occurred during atest of a5.25
Inch Disk Controller or one of the 5.25 Inch Floppy Disk
drives that are connected to that controller. The following
list identifies the valid values and meanings of the character
X .
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2 = T h e S e l f Te s t t e s t f a i l e d
3 = T h e C o n t r o l l e r B u f f e r t e s t f a i l e d
4 = T h e R e s t o r e t e s t f a i l e d
5 = T h e S e e k t e s t f a i l e d
6 = T h e R e a d D a t a — E n t i r e D i s k t e s t f a i l e d
7=The Write/Read Data—Maintenance Cylinder test

f a i l e d
8 = T h e E C C t e s t f a i l e d

The following list shows all valid values of YZ.

5 X 0 1
T h e s e l e c t e d d i s k d r i v e r e t u r n e d a b a d s t a t u s . R e f e r t o
the Function And Status Codes chapter in the Hardware
Service book for adescription of the disk drive status
codes.

5 X 0 2
The se lec ted d isk dr ive re turned awr i te fau l t s ta tus .

5 X 0 3
The selected disk drive is not ready.

5 X 0 4

The selected d isk dr ive returned aseek error s tatus.
5 X 2 1

T h e s e l e c t e d 5 . 2 5 I n c h D i s k C o n t r o l l e r r e t u r n e d a b a d
status. Refer to the Function And Status Codes chapter
in the Hardware Service book for adescription of the
5.25 Inch Disk Contro l ler s ta tus codes.

5 X 2 2

The selected 5.25 Inch Disk Controller failed to generate
arequired interrupt within the allotted time.

5 X 2 3

The selected 5.25 Inch Disk Controller caused asystem
over load e r ro r.

5 X 2 4

AMultibus parity error occurred.
5 X 2 5

ASASI bus parity error occurred.
5 X 2 6

The selected 5.25 Inch Disk Controller stays active.
5 X 2 7

The selected 5.25 Inch Disk Controller generated an
error, but the specific cause of the error can not be
d e t e r m i n e d .
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5 X 4 1
T h e 5 . 2 5 I n c h D i s k C o n t r o l l e r r e t u r n e d a n E n d O f
Media (EOM) status. This error is usually caused by the
m e d i a .

5 X 4 2
T h e 5 . 2 5 I n c h D i s k C o n t r o l l e r r e t u r n e d a b a d m e d i a
status. This error is usually caused by the media.

5 X 4 3
There is abad block on the disk media.

5 X 4 4
The med ia i n t he se l ec ted d i sk d r i ve does no t con ta i n
the expected format information. Reformat the disk or
use ad i f f e ren t d i sk .

5 X 4 5

A c o r r e c t a b l e d a t a e r r o r o c c u r r e d . T h i s e r r o r i s c a u s e d
by the media.

5 X 4 6

A n i m c o r r e c t a b l e d a t a e r r o r o c c u r r e d . T h i s e r r o r i s
caused by the media.

5 X 5 1
T h e d a t a r e a d f r o m t h e s e l e c t e d d i s k d r i v e i s n o t t h e
same as the data previously written to the same disk.
This data miscompare error is caused by either the 5.25
Inch Disk Contro l ler or the d isk dr ive.

5 X 5 f
The 5.25 Inch Disk Cont ro l le r 's Er ror Check and Correct
(ECC) logic failed. The error correction data generated
by the controller is not correct for the data error that
was created by the diagnostic test.

The requested function is not valid. This is asoftware
e r r o r .

5 X 8 1

5 X 8 2
The specified disk address is not valid. This is a
so f tware e r ro r.

5 X 8 3

T h e I / O P a r a m e t e r B l o c k ( l O P B ) c o n t a i n s a b a d
parameter. This is asoftware error.

5 X f O
The disk media is write protected. This is an operator
e r r o r .

5 X fl
The specified device name is not valid. This is an
operator error.

13^51



5 X f 2
The device name specifies acontroller that is not
installed in the system. This is an operator error.

6 X f 3
The boot b lock does not conta in the correct in format ion.
This is an operator error.

5 X f 4
Amedia change status was detected. Since the last
drive access, the drive status changed from not ready to
ready.

5 X f f
Aproblem prevents the diagnostic test from starting.
This error is usually caused by asoftware or file
problem and does not indicate ahardware failure.

6XYZ Error Codes
All error codes with the most significant character set to six
(6) identify errors that occurred during atest of a5.25 Inch
D i s k C o n t r o l l e r o r o n e o f t h e 5 . 2 5 I n c h W i n c h e s t e r D i s k
drives that are connected to that controller. The following
list identifies the valid values and meanings of the character
X .

2 = T h e S e l f Te s t t e s t f a i l e d
3 = T h e C o n t r o l l e r B u f f e r t e s t f a i l e d
4 = T h e R e s t o r e t e s t f a i l e d
5 = T h e S e e k t e s t f a i l e d
6 = T h e R e a d D a t a — E n t i r e D i s k t e s t f a i l e d
7=The Write/Read Data—Maintenance Cylinder test

f a i l e d
8 = T h e E C C t e s t f a i l e d

The following list shows all valid values of YZ.

6 X 0 1

T h e s e l e c t e d d i s k d r i v e r e t u r n e d a b a d s t a t u s . R e f e r t o
the Function And Status Codes chapter in the Hardware
Service book for adescription of the disk drive status
codes. f ^ \

6 X 0 2
The se lec ted d isk dr ive re turned awr i te fau l t s ta tus .

6 X 0 3
The selected disk drive is not ready.
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6 X 0 4
The selected disk drive returned aseek error status.

6 X 2 1
The selected 5.25 Inch Disk Controller returned abad
status. Refer to the Function And Status Codes chapter
in the Hardware Service book for adescription of the
5.25 Inch Disk Controller status codes.

6 X 2 2

The selected 5.25 Inch Disk Controller failed to generate
arequired interrupt within the allotted time.

The selected 5.25 Inch Disk Controller caused asystem
over load e r ro r.

6 X 2 3

6 X 2 4
AMultibus parity error occurred.

6 X 2 5
ASASI bus parity error occurred.

The selected 5.25 Inch Disk Controller stays active.
6 X 2 6

6 X 2 7
The selected 5.25 Inch Disk Controller generated an
error, but the specific cause of the error can not be
d e t e r m i n e d .

6 X 4 1
The 5 .25 Inch D isk Cont ro l le r re tu rned an End Of
Media (EOM) status. This error is usually caused by the
m e d i a .

6 X 4 2
The 5.25 Inch Disk Contro l ler returned abad media
status. This error is usually caused by the media.

6 X 4 3
There is abad block on the disk media.

6 X 4 4
T h e m e d i a i n t h e s e l e c t e d d i s k d r i v e d o e s n o t c o n t a i n
the expected format information. Reformat or replace
the d isk .

6 X 4 5
Acorrectable data error occurred. This error is caused
by the media.

6 X 4 6
An uncorrectable data error occurred. This error is
caused by the media.

6 X 5 1
T h e d a t a r e a d f r o m t h e s e l e c t e d d i s k d r i v e i s n o t t h e
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same as the data previously written to the same disk.
This data miscompare error is caused by either the 5.25
Inch Disk Cont ro l le r or the d isk dr ive.

6 X 5 f
The 5 .25 Inch Disk Cont ro l le r 's Er ror Check and Correc t
(ECC) logic faded. The error correction data generated
by the controller is not correct for the data error that
was created by the diagnostic test.

6 X 8 1

The requested function is not valid. This is asoftware
e r r o r .

6 X 8 2

The specified disk address is not valid. This is
so f twa re e r r o r.

a

6 X 8 3
T h e I / O P a r a m e t e r B l o c k ( l O P B ) c o n t a i n s a b a d
parameter. This is asoftware error.

6 X f O
The disk is write protected. This is an operator error.

6 X fl
The specified device name is not valid. This is an
operator error.

6 X f 2
The device name specifies acontroller that is not
installed in the system. This is an operator error.

6 X f 3
The boot b lock does not conta in the correct in format ion.
This is an operator error.

6 X f 4
Amedia change status was detected. Since the last
drive access, the drive status changed from not ready to
ready.

6 X f f

Aproblem prevents the diagnostic test from starting.
This error is usually caused by asoftware or file
problem and does not indicate ahardware failure.

7 X Y Z E r r o r C o d e s
All error codes with the most significant character set to
seven (7) identify errors that occurred during atest of the 8
Inch Storage Module Drive Controller (SMD) or one of the 8
I n c h W i n c h e s t e r D i s k d r i v e s t h a t a r e c o n n e c t e d t o t h a t
controller. The following list identifies the valid values and
meanings of the character X.
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1 = T h e D M A t e s t f a i l e d
2 = T h e S e l f Te s t t e s t f a i l e d
3 = T h e C o n t r o l l e r B u f f e r t e s t f a i l e d
4 = T h e R e s t o r e t e s t f a i l e d
5 = T h e S e e k t e s t f a i l e d
6 = T h e R e a d D a t a — E n t i r e D i s k t e s t f a i l e d
7=The Write/Read Data—Maintenance Cylinder test

f a i l e d
8 = T h e E C C t e s t f a i l e d

The following list shows all valid values of YZ.

7 X 0 1
T h e s e l e c t e d d i s k d r i v e r e t u r n e d a b a d s t a t u s . R e f e r t o
the Function And Status Codes chapter in the Hardware
Service book for adescription of the disk drive status
codes.

7 X 0 2
The se lec ted d isk dr ive re turned awr i te fau l t s ta tus .

7 X 0 3

The selected disk drive is not ready.
7 X 0 4

The selected d isk dr ive returned aseek error s tatus.
7 X 2 1

T h e s e l e c t e d 8 I n c h S M D C o n t r o l l e r r e t u r n e d a b a d
status. Refer to the Function And Status Codes chapter
in the Hardware Service book for adescription of the 8
Inch Storage Module Drive Controller (SMD) status
codes.

7 X 2 2
The selected 8Inch SMD Controller failed to generate a
required interrupt within the allotted time.

7 X 2 3

The selected 8Inch SMD Controller caused asystem
over load e r ro r.

7 X 2 4
AMultibus parity error occurred.

7 X 2 5

ASASI bus parity error occurred.
7 X 2 6

T h e s e l e c t e d 8 I n c h S M D C o n t r o l l e r r e m a i n s a c t i v e a l l
of the t ime.

7 X 2 7
The selected 8Inch SMD Controller generated an error,
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but the specific cause of the error can not be
d e t e r m i n e d .

7 X 4 1
T h e 8 I n c h S M D C o n t r o l l e r r e t u r n e d a n E n d O f M e d i a
(EOM) status. This error is usually caused by the media.

7 X 4 2
T h e 8 I n c h S M D C o n t r o l l e r r e t u r n e d a b a d m e d i a
status. This error is usually caused by the media.

7 X 4 3
There is abad block on the disk media.

7 X 4 4
T h e m e d i a i n t h e s e l e c t e d d i s k d r i v e d o e s n o t c o n t a i n
the expected format information. Reformat or replace
the d isk .

7 X 4 5
A c o r r e c t a b l e d a t a e r r o r o c c u r r e d . T h i s e r r o r i s c a u s e d
by the media.

7 X 4 6
A n u n c o r r e c t a b l e d a t a e r r o r o c c u r r e d . T h i s e r r o r i s
caused by the media.

7 X 5 1
T h e d a t a r e a d f r o m t h e s e l e c t e d d i s k d r i v e i s n o t t h e
same £is the data previously written to the same disk.
This data miscompare error is caused by either the 8
Inch SMD Cont ro l le r o r the d isk dr ive .

7 X 5 f

T h e 8 I n c h S M D C o n t r o l l e r ' s E r r o r C h e c k a n d C o r r e c t
(ECC) logic failed. The error correction data generated
by the controller is not correct for the data error that
was created by the diagnostic test.

7 X 8 1
The requested function is not valid. This is asoftware
e r r o r .

7 X 8 2

The specified disk address is not valid. This is a
so f tware e r ro r.

7 X 8 3
T h e I / O P a r a m e t e r B l o c k ( l O P B ) c o n t a i n s a b a d
parameter. This is asoftware error.

7 X f O

The disk is write protected. This is an operator error.
7 X fl

The specified device name is not val id. This is an
operator error.
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7 X f 2
The device name specifies acontroller that is not
installed in the system. This is an operator error.

7 X f 3
The boot b lock does not conta in the correct in format ion.
This is an operator error.

7 X f 4

Amedia change status was detected. Since the last
drive access, the drive status changed from not ready to
ready.

7 X f f

Aproblem prevents the diagnostic test firom starting.
This error is usually caused by asoftware or file
problem and does not indicate ahardware failure.

8 X Y Z E r r o r C o d e s
All error codes with the most significant character set to
eight (8) identify errors that occurred during atest of the
Streaming Tape Controller or one of the streaming tape
drives that are connected to that controller. The following
list identifies the valid values and meanings of the character
X .

1 = T h e D a t a Tu r n a r o u n d t e s t f a i l e d
2 = T h e R e t e n s i o n Te s t f a i l e d
3 = T h e W r i t e / R e a d D a t a t e s t f a i l e d
4 = T h e W r i t e / R e a d F i l e m a r k t e s t f a i l e d
5 = T h e E r a s e t e s t f a i l e d

The following list shows all valid values of YZ.

8 X 0 1

The Streaming Tape Controller indicates that it received
an invalid diagnostic instruction. This is asoftware
e r r o r .

8 X 0 2

The specified device name is not avalid streaming tape
device name.

8 X 0 3

The selected streaming tape drive returned abusy
s t a t u s .

8 X 0 4

The selected streaming tape drive does not contain a
tape cartridge or the cartridge is not properly installed.
Install the desired cartridge and try the test again.
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8 X 0 5
The cartridge in the selected streaming tape drive is
write protected. This is an operator error. Install the
correct cartridge and try the test again.

8 X 0 6

An unrecoverable data error occurred during the
read/write operation.

8 X 0 7
Asoft error occurred during the read/write operation.
Retries were required or underruns occiured.

No data was detected during the selected read
operation. This error is usually caused by ablank tape.

8 X 0 8

8 X 0 9

The test failed to find the required filemark.
8 X 0 a

The Streaming Tape Controller returned an End Of
Tr a c k s t a t u s .

8 X 0 b
The Streaming Tape Controller can not select the
specified streaming tape drive.

The Streaming Tape Controller failed to complete the
d a t a t u r n a r o u n d t e s t .

8 X 0 c

8 X 0 d
The Streaming Tape Controller failed to reset properly.

8 X 0 e

The Streaming Tape Controller generated an error, but
the specific cause of the error can not be determined.

8 X 0 f
The Streaming Tape Controller failed to generate a
required interrupt within the allotted time.

8 X 1 0

The streaming tape drive returned an unexpected End
Of F i le s ta tus .

8 X 1 1

The Streaming Tape Controller returned an Invalid
C o m m a n d s t a t u s .

8 X 1 2

The device name specified aStreaming Tape Controller
that is not installed in the system. This is an operator
e r r o r .
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8 X f O
Asoft error occurred during the tape operation. Retries
were required or underruns occurred.

8 X fl

The data pattern that was received from the Streaming
Tape Controller is not the same data pattern that was
sent to tha t cont ro l le r.

8 X f 2
The streaming tape drive failed to erase the tape. Aread
data operation indicates that cartridge contains data
following an erase function.

8 X f f
Aproblem prevents the streaming tape diagnostic test
from starting. This error is usually caused by asoftware
or file problem and does not indicate astreaming tape
hardware fa i l u re .

9 X Y Z E r r o r C o d e s
All error codes with the most significant character set to
nine (9) identify errors that occurred during atest of the
ETHERNET Controller. The following list identifies the
valid values and meanings of the character X.

1=The Loop 1test failed

The following list shows all valid values of YZ.

9 1 0 1

The selected link is busy. All system activity on this
link must be stopped before starting this test. The
ETHERNET network manager must d isable the
network. Neither the System Administrator nor the
NCR Field Engineer can disable the ETHERNET
n e t w o r k .

9 1 0 2

The data pattern that was received is not the same as
the transmitted data pattern.

9 1 0 3

The device name specified an invalid controller number.
9 1 0 4

The device name specified acontroller that is not
installed in the system.

9 1 0 5

The device name specified an invalid device number.
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9 1 0 6

The requested diagnostic function can not be performed.
9 1 0 7

The buffer size, as specified during the selection of the
data capture utility, is not valid.

9 1 0 8

The number of loops (loop count) specified during the
test selection is not val id.

9 1 0 9

An invalid tally t}^e was specified during the selection
of the driver tdly utility.

9 1 0 a

Aparity error occurred.
9 1 0 b

Aframing error occurred.
9 1 0 c

A d a t a o v e r r u n o c c u r r e d .
9 1 0 d

A d a t a o v e r fl o w o c c u r r e d .
9 1 0 e

A l i n k t i m e - o u t o c c u r r e d .
9 1 0 f

The selected controller is not ready.
9 1 1 0

The selected communicat ion l ink is not establ ished.
9 1 1 1

The transmission speed, as specified in response to the
ENTER XMIT RATE ins t ruc t i on , i s no t ava l i d xm i t
(baud) rate.

9 1 f f
Aproblem prevents the diagnostic test from starting.
This error is usually caused by asoftware or file
problem and does not indicate ahardware failure.

AXYZ Error Codes
All error codes with the most significant character set to A
identify errors that occurred during atest of an SCSI
c o n t r o l l e r a n d t h e S C S I d i s k d r i v e a s s o c i a t e d w i t h t h a t
controller. The following list identifies the valid values and
meanings of the error code character X.

●0 = T h e h o s t c o n t r o l l e r d e t e c t e d S C S I l i n k e r r o r s
● 1 = T h e c o n t r o l l e r d e t e c t e d a r e c o v e r a b l e e r r o r
●2=The disk drive is not ready
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3 = T h e c o n t r o l l e r d e t e c t e d a m e d i a e r r o r
4 = T h e c o n t r o l l e r d e t e c t e d a h a r d w a r e e r r o r

5=The controller detected an invalid request (software
error)
6=The controller detected amedia change status (unit
attent ion)
7=The drive is write protected
D=Adriver error occurred (software error)
E = T h e c o n t r o l l e r d e t e c t e d a n e r r o r
F=Adata miscompare occurred

The following list shows the values for YZ. Note that
the meaning of YZ depends on the value of X. The value of
yindicates the following:

● 2 = T h e h o s t c o n t r o l l e r c o u l d r e c o v e r f r o m t h e e r r o r
indicated by the character Z.

●3 = T h e h o s t c o n t r o l l e r c o u l d n o t r e c o v e r f r o m t h e e r r o r
indicated by the character Z.

The value of Zidentifies the type of error. The following
list shows the valid values of Z.

●1 = M u l t i b u s m e m o r y e r r o r
●2=Select/reselect timeout (device does not respond to

select)
●3=SCSI bus parity error
●4=SCSI message par i ty er ror
●5=Message reject sent
●6=Message reject received
●7 = M e s s a g e n o t s e n t
● 9 = H o s t c o n t r o l l e r h a r d w a r e e r r o r

A 0 4 0

The command terminated with abus reset. This usually
means that there is aproblem with the link protocol.

A 0 5 0
T h e c o n u n a n d t e r m i n a t e d w i t h a c o m m a n d b l o c k e r r o r .
This usually means that there is aproblem with the link
protocol.

A 0 8 0

The host controller received an unexpected reselection
from another device on the SCSI bus. This usually
indicates an error in the link protocol.
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A 0 8 1

The host controller detected an ID error. This usually
indicates an error in the link protocol.

A 0 8 2

The host controller received an unexpected abort from
the SCSI bus. This usually indicates an error in the link
protocol.

A 0 8 3
The host cont ro l le r rece ived an inva l id dev ice reset f rom
the SCSI bus. This usually indicates an error in the link
protocol.

A 0 8 4

The controller bus was reset by some other device on
the SCSI bus during the performance of an instruction.

A 0 8 5
A h a r d w a r e e r r o r o c c u r r e d i n t h e h o s t . N o
conmiunication is possible on the link.

A 0 8 6
The host controller received an unexpected selection
from the SCSI bus. This usually indicates an error in
the link protocol.

A l Y Z
The con t ro l l e r de tec ted a recoverab le e r ro r.

A 2 Y Z
The disk drive is not ready.

A 3 Y Z
The con t ro l l e r de tec ted amed ia e r ro r, o f YZ .

A 4 Y Z

The con t ro l l e r de tec ted ahardware e r ro r.
A 5 Y Z

The controller detected an invalid request (software
error).

A 6 Y Z

The controller detected amedia change (unit attention).
A 7 Y Z

The drive is write protected.
A D O l

T h e s e l e c t e d f u n c t i o n i s n o t a v a i l a b l e . T h e r e i s a
software problem with the diagnostic program or the
d r i v e r .

A D 0 2

The program sent an invalid function code. There is a
software problem with the diagnostic program or the
d r i v e r .
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A D O S
The selected function can not be performed successfully.
There is acommunication failure on the link.

A D 0 4
T h e d r i v e r c a n n o t c o m m u n i c a t e w i t h t h e h o s t
controller. There is acommunication failure on the link.

A E O O
The function terminated successfully. Although an error
was indicated, no error could be found.

A E 0 2

The SCSI controller is busy. Another processor is
accessing the controller.

Some other processor on the SCSI bus has already
reserved the SCSI con t ro l le r.

A E 1 2

AFOO
The data read was not the data that was expected;
however, no additional errors were detected.

A F O l
The data read was not the data that was expected, and
addi t ional er rors were detected.

BXYZ Error Codes
All error codes with the most significant character set to B
identify errors that occurred during atest of an SCSI
controller and an SCSI tape drive that is associated with
that controller. The following list identifies the valid values
and meanings of the error code character X.

●0=The host controller detected SCSI link errors
●1=The control ler detected arecoverable error
●2=The tape drive is not ready
●3=The control ler detected amedia error
●4=The control ler detected ahardware error
●5=The controller detected an invalid request (software

error)
●6=The control ler detected amedia change status (unit

attent ion)
●7=The drive is write protected
●8=The tape is blank (contains no data)
●D=Adriver error occurred (sof tware error)
●E=The control ler detected an error
●F=Adata miscompare occurred

1 3 - 6 3



The following list shows the values for YZ. Note that
the meaning of YZ depends on the value of X. The value of
Yindicates the following:

● 2 = T h e h o s t c o n t r o l l e r c o u l d r e c o v e r f r o m t h e e r r o r
indicated by the character Z.

●3 = T h e h o s t c o n t r o l l e r c o u l d n o t r e c o v e r f r o m t h e e r r o r
indicated by the character Z.

The value of Zidentifies the type of error. The following
list shows the valid values of Z.

●1 = M u l t i b u s m e m o r y e r r o r
●2=Select/reselect timeout (device does not respond to

select)
●3=SCSI bus parity error
●4=SCSI message par i ty e r ror
●5=Message re jec t sen t
●6=Message reject received
●7 = M e s s a g e n o t s e n t
● 9 = H o s t c o n t r o l l e r h a r d w a r e e r r o r

B 0 4 0

The command terminated with abus reset. This usually
means that there is aproblem with the link protocol.

B 0 5 0
T h e c o m m a n d t e r m i n a t e d w i t h a c o m m a n d b l o c k e r r o r .
This usually means that there is aproblem with the link
protocol.

B 0 8 0
The host controller received an unexpected reselection
from another device on the SCSI bus. This usually
indicates an error in the link protocol.

B 0 8 1

The host controller detected an ID error. This usually
indicates an error in the link protocol.

B 0 8 2

The host controller received an unexpected abort from
the SCSI bus. This usually indicates an error in the link
protocol.

B 0 8 3
The host contro l ler received an inval id device reset f rom
the SCSI bus. This usually indicates an error in the link
protocol.
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B 0 8 4

The controller bus was reset by some other device on
the SCSI bus during the performance of an instruction.

B 0 8 5

A h a r d w a r e e r r o r o c c u r r e d i n t h e h o s t . N o
communication is possible on the link.

B 0 8 6
The host controller received an unexpected selection
from the SCSI bus. This usually indicates an error in
the link protocol.

B I Y Z
The cont ro l le r de tec ted arecoverab le e r ro r.

B 2 Y Z
The tape drive is not ready.

B 3 Y Z
The con t ro l le r de tec ted amed ia e r ro r.

B 4 Y Z
The con t ro l l e r de tec ted ahardware e r ro r.

B 5 Y Z
The controller detected an invalid request (software
error).

B 6 Y Z
The controller detected amedia change (unit attention).

B 7 Y Z

The drive is write protected.
B 8 Y Z

The tape is blank (contains no data).
B D O l

T h e s e l e c t e d f u n c t i o n i s n o t a v a i l a b l e . T h e r e i s a
software problem with the diagnostic program or the
d r i v e r .

B D 0 2
The program sent an invalid function code. There is a
software problem with the diagnostic program or the
d r i v e r .

B D 0 3
The selected function can not be performed successfully.
There is acommunicat ion fa i lu re on the l ink .

B D 0 4
T h e d r i v e r c a n n o t c o m m u n i c a t e w i t h t h e h o s t
cont ro l le r. There is acommunica t ion fa i lu re on the l ink .

B E O O

The function terminated successfully. Although an error
was indicated, no error could be found.
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B E 0 2

The SCSI controller is busy. Another processor is
accessing the controller.

B E 1 2

Some other processor on the SCSI bus has already
reserved the SCSI con t ro l le r.

BFOO
The data read was not the data that was expected;
however, no additional errors were detected.

B F O l
The data read was not the data that was expected, and
addi t iona l er rors were detected.
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for your convenience you can:
1. Mail this order to;

NCR Corporation
Order Processing
Pub l i ca t ion Serv i ces

Dayton. Ohio 45479
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loca l NCR o ffice 1 - 8 0 0 - 5 4 3 > 2 0 t 0

In Oh io ;
1 - 8 0 0 - 5 4 3 ^ 9 1
8.-00 A.M.-4:30P.M.
EST-Weekdays
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O R D E R I N G I N F O R M AT I O N
HOW TO ORDER 9 . D O C U M E N T N U M B E R
for afast, easy way to order and receive the documents you need,
complete this Documentation Order Form as follows.

Enter the number of the document you wish to order. NCR
document numbers have aZ-character prefix, followed by 4
to 7characters. (DI-OOOfMW).1. NCR CUSTOMER NO.

10. QUANTITYEnter your 8-digit NCR customer number.

Inier the quanlily desired. Ihe f<>ll<nvin)> disiounls appl̂ ^
when any dmumenl is pun based in quantities ol
more on one order
● t O - 4 9 1 0 % d i s c o u n t
● 5 0 - 9 9 1 5 % d i s c o u n t
● t o o o r m o r e 2 0 % d i s c o u n t

C U S m U t K N U M B I K S A K E 8 E Q U m D O N A l l O K D t K S .

Uyou are unsure of your customer number,
please contact your local NCR office.

2. PURCHASE ORDER NO.
11 . DESCRIPT IONEnter youi purchase order number.

Enter the title of Ihe doc umenl.3. PURCHASE ORDER DATE
12. UNIT PRICEEnter the purchase order date.

Enter the unit price ol Ihe document. (Prices listed are those
in effect at the time ol printing and are subjec tto change
without notice.) All prices are quoted in U.S. dollars.

4. SHIP TO
a. If you wish to have documents shipped to aIcKalion differ-

cm than the location associated with your NCR customer
number, enter the appropriate information in the space
provided,

b. If Ihe order is to be shipped to your NCR customer number
location, no entry is required in this space.

1 3 . A M O U N T
To calculate Ihe line item amount, multiply Ihe quantity by
Ihe unit price.

1 4 . S U B TO TA L
5. BILL TO Add al l entr ies

Ihe SUBTOTAl space.
Ihe amoun t co lumn and en te r I he sum

No entry is required unless the BILE TO location is dilfereni
from Ihe SHIP TO IcKaiion.

15. STATE/LOCAL TAXES
6. SHIP VIA Calculate applicable stale and Icxal taxes by multiplying Ihe

SUBTOTAl amount by the percentage of lax Enter that num¬
ber in the STATE/lOCAl FAXES space. If lax exempt, your lax
exempt number musi be entered in the space provided lo
Ihe le f t .

Enter your preferred method of delivery. All orders lor items m
Slock will be processed and shipped within one week ol re¬
ceipt of order via UPS or mail for domestic shipment and air
shipment for international orders. Rush orders will be pro¬
cessed and del ivered within 48 hours. n16 . TOTAL

7. CUSTOMS DECLARATION
(For International Orders)

Enter Ihe total amount of the order.

If acustoms declaration is required, enter the lull text of Ihe
declaration in the space provided.

8 . C O M M E N T S
Use this space for special comments about your order

THREE CONVENIENT WAYS TO ORDER RETURNS
Enter your order using one of the following convenient methods:
O . S . C u s t o m e r s

●Mail the Documentation Order Form to NCR Corporation. Order
Processing^Publkation Services. Dayton, Ohio 45479.

●SubmitiheordertoyourlocalNCRoffice.
●Call our toll-free number: 1-800-543-2010; mOhio. 1-<00>S43-669I.

Phone orders are taken from 8:00 am to 4:30 pm EST-weekdays.
C u x t o m t n

●Customers located outside of the United States should contact their lo¬
cal NCR office lor ordering and pricing information

It you wish to return dmuments tor credit, please lonlact
Processing deparlmennl-800-54)-20tO;tn Ohio. 1-800-543^1) within 10
days of (he shipment dale, full credit will be given if documents are re¬
turned because of an NCR error. Acredit of up lo 75% of the net amount
may be issued for the return of unused, shnnk-wrapped documents. Re¬
turns will NOT be accepted without prior approval from Publication
S e r v i c e s .

O r d e r

OUT OF STOCK ITEMS
tveiy ilinnp) will bp m«dr lo ensutp IM your order is lillpd complpirly
and accuratply. II adocumpni is Irmporarily oul ol stock, il will bp placpd
on back ordpr. When apanul shipment is made, yout packing lisl will in.
elude anotilication ol this condition. Back orders will be automaltcally
filled when Ihe document is relumed to out inventory.

PAYMENT METHODS
Payments are accepted by check, money order, or purchase order. Please
d o n o t s e n d c a s h .

ReUin acopy of this order for your records. Thank you



READER’S COMMENTS-FORM
I ? Q S 6 9 0 0 Q B «

B O O K T I T L E B O O K N O . P R I N T D A T E

i
To holp us plan future editions of this document, please take afew minutes to answer the following questions.

Explain in detail using the space provided. Include page numbers where applicable.

Are there any technical errors or misrepresentations in the document"’

Is the material presented malogical and consistent order"’

Is It easy to locate speciiic miormaiion mthe document"’

Is there any information you would like to have added to the document"’

Are the examples relevant to the task bemg described"’

Could parts ol the document be deleted without allectmg the document susefulness"’

Old the document help you to perform your job"’

Any general comments^

N A M E

t i t l e

C O M P A N Y

ADDRESS

Thank you lor your evaluation ol this document
Fold the form as indicated and mad to NCR No postage
necessary in the USA

I S

TELEPHONE NO < I
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