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PREFACE

The Product

This manual describes the functions to be performed by a System Supervisor
maintaining a machine running SINTRAN Iif, H Version.

The Reader

There are two types of readers of this manual.
Operators who control the daily operations of the system.

System supervisors who fill system programmer functions as well as operator
functions.

Prerequisite Knowledge

Operators do not have to read all the sections in this manual and no prerequisite
knowledge is required. System Supervisors are supposed to possess a general
knowledge of the SINTRAN Ill from the background user’s point of view.
Recommended manuals supplying this knowledge are:

SINTRAN Ill Time Sharing/Batch Guide (ND—60.132)
SINTRAN Il Reference Manual (ND—60.128)
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The Manual

Chapter 1 contains the job description of the System Supervisor.

Chapter 2 presents the starting up procedure normally used with SINTRAN IIl. It
also gives information about stopping the installation.

Chapter 3 describes the User System. It includes directory commands, supervi-
sion off other users, system utility commands, the accounting system, the
BATCH system, information about peripheral devices and remote job entry, com-
mands to initiate and terminate NORDNET, the mail system, utility commands,
the spooling system, and the SINTRAN Ill service program.

Chapter 4 covers error supervising.

Chapter 5 presents preventive maintenance and hardware testing.

Chapter 6 describes the different ways of starting up SINTRAN.

Chapter 7 covers patching.

Chapter 8 describes methods of backup.

Chapters 1,2 and 8 should be read by all users of the manual.

The appendices contain useful information about an operator’s interaction with
the ND-100. Logical numbers used, physical layout of disks and memory, the file

system, and definitions of key software terms are also covered. Appendices H
and | pertain to the Nord-10.
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NOTATIONS
The following notations are used throughout the manual:
The Commands

1. SINTRAN Commands are indicated by a @ (a commercial at). @ is
the SINTRAN attention character. On the screen, it indicates that the
SINTRAN Operating System is ready to receive a SINTRAN com-
mand.

2. SINTRAN commands appear in Norsk Data manuals in uppercase, or
capital, letters. Commands are predesignated word groups. The
words are separated by hyphens. When commands are entered by a
user (i.e., from a terminal) after a @, they can be entered as lower-
case, or small, letters.

3. The commands, and abbreviated commands, are underlined in most
of the examples in this manual to indicate that the command is to be

entered by the user.

4. Each user input must be terminated with a carriage return (CR).

Command Parameters
The rules for reading, writing, and interpreting parameters are as follows:

1. Mandatory, or required, parameters are enclosed in angled brackets,
e.g., < >. Two or more required parameters are separated by a
comma (or a space). The parameter list is separated from the com-
mand by a space (or a comma). The following example illustrates a
command with two required parameters:

@LIST-DIRECTORIES-ENTERED  <directory name>, <output
file>

The lower case used with the angled brackets (< >) implies that
the user is to supply the values requested. N
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Optional parameters are further enclosed by square brackets, e.g.,
[ ] These are placed outside of the angled brackets (e.g.,
[<sss-sss>] ). An example of optional parameters, used in conjunc-
tion with required parameters is:

@RENAME-DIRECTORY <old directory name,<new directory
name >, <device name> [, <unit>] [<,'F’ or 'R">]

Note that the commas used with optional parameters, to separate the
parameters, are inside the square brackets (e.g., [, <unit>] ). This is
an important consideration — if the optional parameter is not used,
the comma associated with it must also be removed. If the optional
parameter were removed and the comma were to remain (by virtue
of being outside the square bracket), the comma would be under-
stood by SINTRAN to be the default value of a parameter.

Optional parameter brackets (e.g., [ ] ) can be used inside of a set
of angled brackets, as foliows:

@ CREATE-USER <|[directory name:Juser name >
This indicates that the directory name can be entered if the user wis-
hes to do so. In this case, if the directory name is omitted, the main
directory is assumed by SINTRAN. (The main directory is the default

value.)

The caracter "'/ is used in this manual to indicate «must be specified
as one or the other». As an example, in the command:

*INSERT-IN-TIMER-TABLE <logical unit>, <input/output>

the /" indicates that the parameter <input/output> must be
specified as INPUT or QOUTPUT.

Note that the * indicates that this is a command from the SINTRAN
SERVICE PROGRAM.

"/"" can also be used to indicate that either one or the other of two
parameters should be entered, but not both. For example:

*LOOK-ACCUMULATED <user-name> /< project-name >
This command, taken from the SINTRAN ACCOUNTING SYSTEM, is

looking at a specific entry in the AACCOUNTS:DATA for a given user
or a project name, but not both.
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1.1

INTRODUCTION

GENERAL

SINTRAN Il is a multiprogramming, multilingual, timesharing and real-time ope-
rating system for the NORD-10/S, the ND-100 and the ND-500 computers. It has
three variants - VS (Virtual Storage), VSE (Virtual Storage Extended)} and VSE
500. The NORD-10/S can use only the VS variation, whereas the ND-100 can use
either the VS or the VSE. ND-100/500 systems require the VSE 500 version.

An ND-100 installation is complex. The installation requires a manager. This ma-
nager is referred to within the ND computer system as a System Supervisor. This
manual provides the System Supervisor with the theoretical knowledge to per-
form the tasks required.

This manual is not a SINTRAN Il user’s guide. It does not provide the informa-
tion required to run jobs under this operating system. This information is provid-
ed in the following four manuals:

— ND-100 Reference Manual (ND-05.009)

— SINTRAN Il Time Sharing/Batch Guide (ND-60.132)
— SINTRAN Iil Reference Manual (ND-60.128)

— SINTRAN Il Communications Guide (ND-60.134)

These four manuals cover the main characteristics of the ND Computer System.
The ND-100 Reference Manual covers hardware information. The other three ma-
nuals cover the details of using SINTRAN lll. They also indicate how to make ef-
ficient application programs utilizing standard hardware and software features.
The general idea of the structure of SINTRAN lll is also given.

This System Supervisor Manual includes the H Version of SINTRAN Ill. Minor
changes to SINTRAN llI, as covered in this manual, will be published in the ND
Bulletin, The System Supervisor is cautioned to be alert to pick these changes
out of the Bulletin. Major changes to the operating system will be handled by
revisions to this manual.
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JOB DESCRIPTION FOR SYSTEM SUPERVISOR

Every ND-100 installation should have one person responsible for the system (i.e.,
a System Supervisor). The System Supervisor's work is manifold and will be
looked at briefly in this chapter.

The System Supervisor should use the console terminal (terminal 1) to
communicate with the system. This terminal is different from other terminals in
two respects:

1. Error messages from RT programs are normally printed on this terminal.
Optionally, this may be altered to another terminal by the command
@SET-ERROR-DEVICE.

2, The microprogram MOPC can only communicate through this terminal.
Optionally, a special terminal for MOPC could have been ordered.

3. When the command @ SET-UNAVAILABLE <text> is given, it is impossi-
ble to log in from terminals other than terminal 1. This condition may be re-
set by the command @ SET-AVAILABLE. Both commands are restricted to
user SYSTEM.

The System Supervisor should always have complete knowledge of the
installation with regard to the hardware configuration, the resource allocation,
and the standard software in use.

The work of the System Supervisor can be divided into two parts:

— supervising the installation
— keeping the installation running

Supervising the installation implies:

— loading of SINTRAN Il

— loading of subsystems

— implementing new patches

— creating new users and giving them space
— taking care of the accounting system

— formatting disk packs

— taking backup

Keeping the installation running implies that the supervisor should:

— be responsible for starting up, stopping, and restarting the system
— mount and dismount disk packs

— collect and sort output

— perform simple maintenance procedures

— know what action to take if a system failure occurs

— know the different test programs
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Additionally, the System Supervisor should keep a library of all documentation,
and read the ND Bulletin, which is published every month.

The ND Bulletin contains information for Norsk Data’s customers. Of special
interest to the System Supervisor are the Software System Reports. These
inform the user of any new modifications and corrections in software. Newly
registered programs and new program releases are also announced in the ND
Bulletin.

The System Supervisor logs in as user SYSTEM and the System Supervisor

should be the only one allowed to do so. A SYSTEM password should be created
and used by the System Supervisor. This password should be changed regularly.
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2.1

NORMAL START/STOP OF SINTRAN 111

This chapter presents the start up and stopping procedures.

START UP PROCEDURE

1

Switch ON the computer

i.e., press the POWER and MASTER CLEAR buttons.

Start the disk(s)

How? See section 2.4 in case of error, see section 4.5,

Turn ON the console terminal

i.e., depress the power button (make sure it has the correct speed, accord-
ing to the console speed switch setting on the CPU card, and that the lo-
cal/line switch is set to line).

Load SINTRAN Il

Assuming the Automatic Load Descriptor (ALD) register is correct (see ap-
pendix J.2.5.3}, press MASTER CLEAR and LOAD.

The RUN button will now light up. When SINTRAN Il IS RUNNING is
printed on the console, one of the following should be done:

a) If system initialization is completely automatic and automatic update
of the software clock is included, nothing needs to be done.

b) If system initialization is completely automatic, but no automatic up-
date of the software clock is included, the clock must be updated
manually.

c) If system intialization is not completely automatic, the main directory

has to be entered and other relevant commands given. A MODE file
should exist for giving them.

Put the operator’s panel key in lock position.

Switch on other terminals and the different peripherals.
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2.1.1

Example of output from computer to console {error device) after having pressed
MASTER CLEAR and LOAD.

BATCH NUMBER = 1
SINTRAN III RUNNING -

PAGES FOR SWAPPING(OCT. ): 25

***00. 00. 16 TERMINAL 670:
PLEASE UPDATE THE CLOCK

"**00.00. 18 TERMINAL 670:
***SYSTEM AVAILABLE"***

Of the lines of text, only two are standard, i.e., SINTRAN III RUNNING and
PAGES FOR SWAPPING (OCT.):

The other lines are due to output from a batch job and from special commands
(see section 3.4.4) which are automatically executed when LOAD is pressed.

The Software Clock

On ND-100 there is an automatic update of the software clock, if nothing else
has been specified. So the use of the @ UPDATE command to update this clock
is not necessary.

If the automatic update is not included, the user must log in (see section 2.3) and
update the clock after a warm start.
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2.2

2.3

WHEN TO STOP AN ND-100 INSTALLATION

It is advisable that both the computer and the disks run day and night during the
week. The disk(s) can be stopped but the power should be left ON. During longer

periods, like weekends and holidays, the installation could be stopped and turned
OFF.

If the installation is to be stopped, then it is important that the disks are switch-
ed OFF before the computer is turned OFF.

LOG IN/LOG OUT PROCEDURE

(ESC) ;press escape button to activate terminal

HH.MM.SS DAY MONTH YEAR  :the date plus installation defined text is
printed out

SINTRAN Ill-VS H ;SINTRAN type and version

user defined title

ENTER user name ;type your user name

PASSWORD secret word ;hidden input

PROJECT-PASSWORD: password ;used for accounting — only printed if
the accounting system is running

PROJECT NAME: ;project name

OK: ;SINTRAN is now in the command mode

ready to accept a SINTRAN command
(different SINTRAN Il commands

@
@LOGOUT ;terminating a session
HH.MM.SS DAY MONTH YEAR TIME USED NO. S ... SEC. OUT OF ... MIN. ... SEC.

;only printed if the accounting system is

running
— EXIT —

Note: The user must type in the underlined parts.
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2.3.1

Enter Count

When logging in a count of the number of unsuccessfull attempts to give a cor-
rect user name and/or password is made. If this exceeds a maximum value, as
set by the *SET-MAX-ENTER-COUNT command in the SINTRAN SERVICE
PROGRAM (see section 3.13), the error message "TOO MANY ATTEMPTS TO
ENTER" is written on the terminal.

On the error device the following message is written:

HH.MM.SS DAY MONTH YEAR TOO MANY ATTEMPTS TO ENTER
ON TERMINAL <LDN>

To allow attempts to log in on that terminal again, the enter count has to be
cleared. This has to be done by the System Supervisor, using the SINTRAN
SERVICE PROGRAM command *CLEAR-ENTER-COUNT.

The enter count can be disabled by using the SINTRAN SERVICE PROGRAM
command *SET-MAX-ENTER-COUNT. This can allow an unlimited number of
attempts to enter. The same command can be used to set different values for
the maximum enter count for individual terminals.
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24 THE STARTING OF DIFFERENT DISK UNITS

How to start a disk unit depends on which disk units you have.

SMD—33/37/66/75 Mb and SMD—288 Mb (SMD means storage module drive)
have the same panel.

READY START FAULT

O O O ~®—Three Lamps

0
/ z 7
Unit no Push Push
plug Button Button
R!.:'ADY START will FAULT will light
will flash . . .
when START light when if read/write errors
. en ed and power is ON. occur. Will be reset
:s zn;essvh an it START is also by a new push.
.'g SRANEN S pressed to stop If it still lights, then call
is ready . .
the unit. hardware service.
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HAWK cartridge disk (5 Mb removable and 5 Mb fixed disk pack):

PANEL:
START FAULT WRITE PROTECT
STOP READY ACTIVE RESET
CART FIX g Six push
buttons
A ? J
Will light when Removable Fix
the disk is disk pack disk pack
When this light Will light working.
is on, the disk when unit
pack can‘t be is ready.
removed.
Will light if
read/write
error occurs.
Will be reset
by a new push.
If it still lights
then call

hardware service.

When disk unit is in stop, all buttons are dark.

The FALCON disk (2 x 5 Mb) has no panel and the disk is started when the main
power of the computer is switched on.
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BIG CARTRIDGE DISK (PHOENIX disk) - (15 Mb removable and 156 Mb or 45 Mb
or 75 Mb fixed disk packs}:

PANEL
READY
p START FAULT WRITE PROTECT
%
. STOP CLEAR CART FIXED

Unit \\‘\
Plug four push buttons

with four indicators (lamps)

which have the same function

- as the similar huttons on the
After START has been HAWK Ajsk

pressed this indicator
will flash until unit -
is ready.

To start these disks (except the Falcon disk):
- Make certain that a disk pack is in place

- Switch on the switches* for power on the back of the disk unit.
(two switches for SMD disks, one for the other).

-— Press the START button on the disk panel.

—  When READY lamp lights, the disk is ready to be accessed.

*Switches are normally located under the covers or behind a door.
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3.1

3.1.1

THE USER SYSTEM

INTRODUCTION

The System Supervisor and the Use of User System

The System Supervisor is one of the three main categories of users recognized
by SINTRAN*. The System Supervisor is the only user in this category. SINTRAN
recognizes the System Supervisor by the use of a special user name. This user
name is SYSTEM. Hence, user SYSTEM is the System Supervisor.

The other two categories of users recognized by SINTRAN are
(1) the real-time user, and (2) the time-sharing and batch users.

As a user, the System Supervisor has his own password and space for files. He
may, like other time-sharing users, run jobs using the same commands and ex-
ecutes similar programs. The System Supervisor, or user System, may log in
from any terminal in the installation. He may, like other users, be active from mo-
re than one terminal at a time.

In any installation used by a number of different users, central supervision over
the installation is needed. The functions that are a part of central supervision
include, among others, the start up and stop of the system, installing a version of
the operating system or installing a subsystem, aborting «wild» programs,
establishing new users, and controlling the use of mass storage. The above list is
not all-inclusive, in fact there are many more functions that will be identified
throughout this manual. In SINTRAN Ill, these functions are performed by the
System Supervisor.

The SINTRAN commands reserved for user SYSTEM are a superset of com-
mands. In addition to the commands available to all users, there are extra com-
mands. The extra commands are used for system supervisory functions. To
obtain easy access to the common resources of the installation (e.g., the pe-
ripherals, the subsystems, PED, FORTRAN), user SYSTEM is normally the «ow-
ner» of the peripherals and the system programs. User SYSTEM's mass storage
area is automatically searched when another user refers to the common resour-
ces of the installation not found in his own area.
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3.1

The super set of extra commands available to the System Supervisor are very
powerful. For this primary reson, only the System Supervisor should have access
to user SYSTEM. Only he should know how to log on as SYSTEM. If other per-
sons in an installation are granted access to SYSTEM by the System Supervisor,
they should have an in-depth knowledge of the installation and a good knowled-
ge of SINTRAN IIl. This is especially important in view of the fact that user
SYSTEM also exercises system programmer functions as well as operator func-
tions.

This chapter covers the systems and the system commands used by the System
Supervisor.

Command Syntax

When describing the SINTRAN commands in this manual the following rules are
applied:

— All parameters are enclosed in < > brackets

—  The names of optional parameters are enclosed in [ ] brackets.

The command names may be abbreviated as long as they are unambiguous. The
command names follow two rules:

—  The first word in the command describes the action.

— The second word in the command describes the subject the action is going
to be taken upon.
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3.2 DIRECTORY COMMANDS

3.2.1 Initializing a Directory

A new directory is created by the command:

@CREATE-DIRECTORY <directory name >, <device name>, [ <unit>},
[ <'F or'R" >], [ <sub unit>], <bit file address >

where

< directory name >

is the name which will be written onto the new directory. A maximum of 16
alphanumeric characters, including the character ' are permitted.

< device name>

is the name of the mass storage device controller to which the new
directory is connected. The device names of the controllers are:

DEVICE NAMES Mass Storage Device Controller

DISC-10MB-1 Cartridge disk controller 1

DISC-10MB-2 Cartridge disk controller 2

DISC-30MB-1 30 Megabytes big cartridge disk controller 1
DISC-30MB-2 30 Megabytes big cartridge disk controller 2
DISC-33MB-1 33 Megabytes disk controller 1
DISC-33MB-2 33 Megabytes disk controller 2
DISC-38MB-1 38 Megabytes disk controller 1
DISC-38MB-2 38 Megabytes disk controller 2
DISC-60MB-1 60 Megabytes disk controller 1
DISC-60MB-2 60 Megabytes disk controller 2
DISC-66MB-1 66 Megabytes disk controller 1
DISC-66MB-2 66 Megabytes disk controller 2
DISC-75MB-1 75 Megabytes disk controller 1
DISC-75MB-2 75 Megabytes disk controller 2
DISC-30MB-1 90 Megabytes disk controller 1
DISC-90MB-2 90 Megabytes disk controller 2
DISC-288MB-1 288 Megabytes disk controller 1
DISC-288MB-2 288 Megabytes disk controller 2

DRUM-1 Drum controller 1

DRUM-2 Drum controller 2

FLOPPY-DISC-1
FLOPPY-DISC-2

Floppy disk controller 1
Floppy disk controller 2
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<unit>

is the unit number. Only specified if more than one unit is connected to the
same controller.

Note: If only one unit (no. 0) is installed, the unit number is neither necessary
nor permitted in the command.

<'F"or 'R">

must be specified as F if a fixed cartridge disk pack is used. R must be if a
removable cartridge disk pack is used. Otherwise, the parameter is not
used.

Fixed (F) or Removable (R) is required for the 10/30/60/90 Mbytes, 2 x 75
Mbyte, and 3 x 75 Mbyte cartridge disks.

<sub unit>

applies only to fixed big cartridge disk, 2 x 75 Mb, and 3 x 75 Mb.

< bit file address >

may be specified if the user wants to place the bit file in a specific area on
the medium. The bit file is used to contain a free/reserved map of the
pages on the medium. If this parameter is omitted, the file system will
select a medium-dependent optimal value.

Example:

To create a directory called PACK-MINE on the floppy disk controller 1, unit
1, type:
@ CREATE-DIRECTORY PACK-MINE, F-D-1,1,,

To create a directory called PACK4 on the fixed cartridge on disk unit 1,
type:

@ CREATE-DIRECTORY PACK4, DISC-10MB-1, 1, F, ,

When the command is executed, the directory name is written onto the first
page of the device. The device is tested for bad spots (tracks) and a bit file is
created. The bit file has one bit for each page on the unit. This bit is set to one if
the page is occupied. On disks, the default value of the bit file allocates the bit
file in the middle of the disk, the maximum length of a contiguous file is,
thereby, half the total length of the disk.

An old directory will be completely destroyed if a new directory is created on the
same device. Pointers to different pages used by different files in the old directo-
ry have disappeared. Pages previously used by different files will be marked as
free in the new bit file, but they are not cleared (the data still remains). Thus it is
possible by using the stand alone program FILE-SYSTEM-INVESTIGATOR (See
Section 8.5) to investigate a "'destroyed’’ directory. However detailed knowledge
of the file system is necessary.
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3.2.2

Enter, Set-Default and Release Directory
When a device (disk pack, floppy disk or magnetic tape) is mounted, it must be
activated. This is done by the command:

@ENTER-DIRECTORY <directory name>, <device name>, [<unit>]
[<'F or’R">], [ <sub unit>]

The parameters are the same as by @ CREATE-DIRECTORY.
If the specified name matches the name found on the device, the directory is
entered, otherwise an error message is given. You may give CR instead of
DIR-NAME, system will then get the DIR-NAME from the device.
Example:
To enter the floppy created in the previous paragraph, type:
@ENTER-DIRECTORY PACK-MINE, F-D-1, 1
To set a directory as default directory the following command is available,
@ SET-DEFAULT-DIRECTORY <directory name >
If a directory is not a default directory, the directory name must be given as a
prefix when accessing files on this directory. This is also true if a user has space
in more than one default directory.
A directory is released by the command:

@RELEASE-DIRECTORY <directory name>

A directory may only be released if no files are opened on the directory. The
main directory may not be released.

After the directory is released, it may be entered again, or another device may be
mounted on the unit.

@ SET-MAIN-DIRECTORY <directory name>
This command defines a directory as a main directory.

Up to 16 directories may be defined as main directories, each with 256 distinct
user names. It is thus possible to have 4096 different user names on one system.

A directory on a floppy disk may not be defined as a main directory.

The users on other directories, (i.e., floppy disks or hard disks - whether or not
default) must also be defined as users in a main directory.
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3.2.3

Directory Information

The command
@LIST-DIRECTORIES-ENTERED < directory name >, <output file>

will list the names of entered directories. The directory locations will also be indi-
cated (i.e., device and unit).

Example:
@LIST-DIRECTORIES-ENTERED P, TERMINAL
will list all directories with names beginning with P on the terminal, while
@LIST-DIRECTORIES-ENTERED,,LINE-PRINTER
will list all entered directories on the line printer.
The command
@DIRECTORY-STATISTICS <directory name>, <output file>

will give unit number, directory status (default, main), unreserved and unused
space on the specified output device.

These commands may, like all statistical commands, be given by any user, but
are of special interest to user SYSTEM.

ND-30.003.05.



3.24

3.241

Maintenance of file system directories and their users

Knowledge of certain features of the SINTRAN Il filesystem makes it easier to
structure the directories so as to make the most efficient use of available
resources, and to minimize the difficulties for users.

What is a directory?

A DIRECTORY is a logical concept by which the available space on a contiguous
area of a hard or floppy disk is organised. It consists of a master block, a user
file index and user files, an object file index block (and possibly subindex block)
and object files, a bit file, data file indexes and data files. Except for the data
files, these entities are ''meta—data’” and their manipulation is an overhead
which should be reduced as much as possible. The worst effects of this have
been eliminated in the H-version of SINTRAN Ili by incorporation of a disk cache
for the filesystem. Filesystem performance can be further improved by
consideration of a directory structure as described below.

The DIRECTORY TABLE is one of the critical tables in the filesystem. The table is
found on segment 6. It is organised sequentially and there is one entry for each
directory in a system. The first word of each entry acts as a flag and can mark
the directory as entered or released, as main or default, or as reserved or
unreserved for special use.

INDEX 0 1 2

DIRECTORY DIRECTORY DIRECTORY
ENTRY ENTRY ENTRY

A MAIN directory (hard disk only) is one where a user name can be defined and
used by the filesystem without requiring that user name to be defined on any
other directory.

A related, but not identical, concept is a USER’S MAIN DIRECTORY. This is the
main directory of the lowest directory index in which the user is defined.
Therefore, if main directories are entered and released, a user’'s main directory
may change. In addition when a user logs-in, his main directory is determined at
that time and stored on the terminal’s system segment. Because of this, the file
system may even determine two different main directories for the same user
working on a specific terminal at a given time. This is a source of problems in
the filesystem.

Main directories should not be entered or released when the system is running.
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A USER'S DEFAULT DIRECTORY is the default directory of lowest index in which
a user has filespace, ie., it is the directory to be searched for the user’s files. A
DEFAULT DIRECTORY is therefore a directory which is searched to determine a
user’s default directory. A main directory is always a default directory.

The SEARCH STRATEGY used by the filesystem is as follows. If a user name is
supplied to the filesystem and the user’s main directory is to be determined, the
filesystem starts with the lowest directory entered (lowest index) and, if it is
main, searches all the user names for a match. It then searches the next main
directory and so on until all main directories have been searched. If an exact
match (identical names including length) is found between the supplied name
and a user name on a directory the search need go no further. When all
directories have been searched, and if only one match is found, this one is used.
If no match is found the user does not exist. If more than one match is found the
name is ambiguous. Note that even after more than one match is found the
search continues because there may be an exact match.

NOTE that a match here is considered to be where the input {user name) is
a subset of the exact name.

An exact match is where the input and the name as used in the table, is
identical.
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CONCLUSIONS AND HINTS

il

Note:

Do not have more main directories than you need. Pack the users on the
main directories so they occupy the minimum number of pages. Do not
have unused user entries if this means you use an additional page. There
are 32 (decimal) user entries per page. It is worth combining users files to
achieve this.

Do not have more defalut directories than you need or can use.

A user should never be defined in more than one main directory, unless it
is absolutely unavoidable.

Change the order of the directory entries in the directory table so that
directory index 0 is the main directory with users SYSTEM, SCRATCH, RT
and others whose files are most frequently used. User entries with the
lowest user index should be for users whose files are most used. For
example FLOPPY-USER and BPUN should be as high as possible, and on a
second or third main directory in a multi-main directory system. The
directory entries can be moved with the SINTRAN-SERVICE-PROGRAM
command SWAP-DIRECTORY-ENTRIES.

Filesystem access during log-in is reduced on a multi-main directory
system by specifying main directory before the user name.

User's files should be organised so that those accessed most frequently
have the lowest index. (The FILE-STATISTICS command gives the total
open count.) For example there is no point in
SINTRAN:DATA MACM-AREA:DATA and SEGFILO:DATA having indexes
0,1 and 2, but they almost always do. They can be moved by patching, but
not copied.

You first dump the contents of the object entry (@ DUMP-OBJECT-ENTRY).
The contents of this object entry are patched into the free object entry you
choose to use (@ CHANGE-OBJECT-ENTRY), thereby also setting the used
flag of this object entry. Remember to change the object index and the
pointers to the next and previous versions so these agree with the new
object file index. At last you patch the first used object entry and set word
0 to 0, thus the entry used bit is reset and the entry is free to use.

Organise the directory table carefully to avoid problems with changing
user's main and defalult directory index. The directory with user SYSTEM
and the segment file(s) should be directory index 0. Any directories likely to
be entered and released as main or default directories should have as high
a directory index as possible, and special consideration should be given to
which users are found there.

Filesystem access is further improved if file names are specified in full.
This is of course irksome in interactive mode and this is precisely why
abbreviated look-up was introduced. However, in MODE and BATCH jobs
full file names, user names and directory names should be used.

If a user is logged in and wishes to access files on his default directory,
interactively in mode jobs or in batch jobs, then no directory name or user
name should be given as this will slow down the access time.
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Example of directory lay-out

A system with a 60 MB Phoenix disk has the following users with the
following space rewuirements. (All numbers decimal.)

(1)
(2)
(3)
(4)
(5)
(6)
(7)

SYSTEM, 7000 pages.

SCRATCH, 1500 pages (approx).

BASE, a user having the database files, 5000 pages.
CLERK-1,...,CLERK-5, five clerks dealing with the accounting ledgers.
WAGES-1,... WAGES-5, five wages clerks.
COSTING-1,...COSTING-10, ten clerks dealing with job costing.
STOCKCONTROL-1,...,STOCKCONTROL-3, PRODUCTION-1,...,
PRODUCTION-3, six more clerks dealing with stock control and
production.

Users (4) to (7) exist in order to control access to the computer system and
the database and have no file space. They make frequent use of filesystem
facilities by their use of the machine.

(8)

(9)

(10)

(1)

SECRETARY-1,...,.SECRETARY-8, eight secretaries each using the
NOTIS word-processing system and some other sub-systems. They
use the filesystem facilities frequently throughout the day and each
has 1000 pages of filespace.

The source code of the database applications is kept under user
SOURCE. These files are accessed about once per week and occupy
2500 pages.

A further three users, APPLICS-1,...,APPLICS-3 have filespace for
developing application programs, documentation and general use of
sub-systems. They use the system nearly every day but their use is
not heavy. They each have 1000 pages of filespace.

Five directors also have use of the system; DIREC-1,...,

DIREC-5. They occasionally make use of systems like MERCUR,
ACCESS, NOTIS-IR but their use is occasional and not heavy. They
each have 100 pages of filespace.
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The four directories available, each with 7389 pages, should be organised as
follows:

Dir. disk user users number of notes.
index  surfacxe index  present pages.
0 REMOVABLE 0 SYSTEM 7000 Main and
1 SCRATCH 0 default dir.
2 RT 0 All users
3 BASE 0 present.
4 CLERK-1 0
8 CLERK-5
9 WAGES-1 0
13 WAGES-b 0
14 COSTING-1 0
23 COSTING-10 0
24 STOCKCONTROL-1 0
26 STOCKCONTROL-3 0
27 PRODUCTION-1 0
29 PRODUCTION-3 0
30 SECRETARY-1 0
37 SECRETARY-8 0
38 SOURCE 0
39 APPLICS-1 0
iy | APPLICS-3 0
42 DIREC-1 100
42 DIREC-2 100
42 DIREC-3 100
42 DIREC-4 0
46 DIREC-5 0
47 FLOPPY-USER 0
1 FIXED 0 SCRATCH 1500 Default dir.
UNIT O 1 BASE 5000
2 DIREC-4 100
3 DIREC-5 100
2 FIXED 0 SECRETARY-1 1000 Default dir.
UNIT 1 1 SECRETARY-2 1000
6 SECRETARY-7 1000
3 FIXED 0 SECRETARY-8 1000 Default dir.
UNIT-2 1 APPLICS-1 1000
2 APPLICS-3 1000
3 SOURCE 2500
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I, A university has an ND-500 system with a directory structure consisting of
six 76MB directories. The follwing users with the stated space requirements
must be arranged on these directories.

(1)
(2)
(3)
(4)
(6)
(7)

(8)

SYSTEM, 10,000 pages.

SCRATCH, 4000 pages.

BPUN, 1000 pages for BPUN and similar files.

ANALYST-1,..., ANALYST-5, five systems analyst making constant use
of the system and each requiring 500 pages.
POSTGRAD-1,...,POSTGRAD-200, two hundred post-graduate
students each requiring 250 pages.

STUDENT-3-1,...,STUDENT-3-320, three hundred and twenty final year
students each requiring 150 pages.

STUDENT-1,..., STUDENT-680, six hundred and eighty first and second
year students each requiring 100 pages.

Apart from SYSTEM, SCRATCH and ANALYST-1,...,ANALYST-56 all other
users will probably have roughly equal uses. The only improtant point to
note is that students in a class will be making intense use of the machine
simultanously and it is thus advisable to group student classes so that all
user entries for students in a class lie on the same page.

The four directories available, each on 36945 pages, should be organised as

follows:

Dir.
index

user
index

89

90

95

users
present

SYSTEM

SCRATCH
RT

ANALYST-1

ANALYST-5

STUDENT-3-1

STUDENT-3-82

STUDENT-1

STUDENT-6

number of notes.
pages.

10 000 MAIN & DEFAULT
DIRECTORY

4000

2000

2 000

150

160

100

100
36 900 PAGES
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Dir.
index

user
index

49

50

67

68

1569

89 -
90

227

89

80

227

users
present

RESEARCH-1

RESEARCH-50

STUDENT-3-83

STUDENT-3-101

STUDENT-7
STUDENT-98
POSTGRAD-1

POSTGRAD-90
STUDENT-99

STUDENT-236

POSTGRAD-91

POSTGRAD-180

STUDENT-237

STUDENT-374

number of notes.

pages.

500

500

150

150

100

100

36 900 PAGES

250

250
100

100
36 300 PAGES

250
250 22500
100
100 13 800

36 300 PAGES
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Dir.
index

user
index

169

170

249

250

255

135
136

184
185

198
199
200

users
present

STUDENT-375

STUDENT-544

STUDENT-3-102

STUDENT-3-181

POSTGRAD-181
POSTGRAD-186
STUDENT-545

STUDENT-680
STUDENT-3-182

STUDENT-3-320
POSTGRAD-187

POSTGRAD-200
BPUN
FLOPPY-USER

number of notes.
pages.

100
100 17 000
160
150 12 000
250
250 1600

30 500 PAGES

100 13 600

100
150

150 7 350
250

250 3500
1000
0
25 450 PAGES
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3.2.4.2

Directory Maintenance Commands
A number of commands are available for maintenace of the file system. These
are:

@RENAME-DIRECTORY <old directory name>, <new directory name>,
< device name>,[ <unit>], [ <'F' or 'R">]

@TEST-DIRECTORY <directory name >

@REGENERATE-DIRECTORY <directory name>

All files in a directory must be closed before the TEST-DIRECTORY or
REGENERATE-DIRECTORY commands are used on that directory. Note that if the
directory in question is the main directory, then all scratch files must also be
closed. Recommended procedure:

1. Take backup of directory.

2, Be sure that no users have logged in.

3. Log in as SYSTEM on one terminal,
SET-UNAVAILABLE.

4, Close the scratch file with the CLOSE 100 command.

5. Use the TEST-DIRECTORY or REGENERATE-DIRECTORY command.

The commands TEST-DIRECTORY or REGENERATE-DIRECTORY cannot be ex-
ecuted with open files. They will give the error message: FILES OPEN ON THIS
DIRECTORY. Neither of these two commands should be interrupted by pressing
escape, since they are using the bit file. Pressing escape may destroy the bit file.
Note that these commands may take 2-3 hours on large (288 Mb) disks. You
should always execute TEST-DIR before REGEN-DIR

@DUMP-DIRECTORY-ENTRY <device name>, [ <unit>],[ <'F' or '‘R">],
[ <sub unit>], <output file>

@CHANGE-DIRECTORY-ENTRY <device name>, [<unit>], [ <'F' or '‘R'>],
[ <sub unit>]

@DUMP-USER-ENTRY <directory name >, <user number>, <output file>
@ CHANGE-USER-ENTRY <directory name>, <user number>
@DUMP-OBJECT-ENTRY <user name>, <object number>, <output file>
@CHANGE-OBJECT-ENTRY <user name>, <object number>

@DUMP-BIT-FILE <directory name>, <block number>, <output file>
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@CHANGE-BIT-FILE <directory name>, <block number>
@DUMP-PAGE <directory name>, <page address>, <output file>
@ CHANGE-PAGE <directory name>, <page address>

See Section 3.2.1. for
<device name>, <unit>, <'F" or 'R'>, <sub unit>, <directory name >

<user number>
a decimal number of the user found by the command @LIST-USERS (de-
fault value is zero), addresses are relative within the user entry in the range
0 to 37s (Note)

<user name >
the name of the user

< output file>
the name of the output file

< object number >

the decimal number of the file, found by @LIST-FILES (default is zero),
addresses are relative within the object entry in the range 0 to 37s (Note)

<block number >

the bit file is divided into 20s word blocks, addresses are relative within
blocks (0-17s). (Note)

< page address >

an octal address within the directory (default value is zero), addresses are
relative within the page in the range 0 to 1777s (Note)

Also see Appendix D of this manual for file system layout. Note that the manual,

File System - System Documentation (ND—60.122.02) gives a detailed descrip-
tion of the ND File System.
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Note:
Examination of the contents of a location:
After starting the execution of the commands
@CH-DIR-E
@CH-USER-E
@CH-OBJECT-E
@CH-BIT-FILE
@ CH-PAGE

A carriage return (CR) should be given. Further commands are expected. To look
at the contents of a location within the page/entry/block, type its address relative
to the start of the page/entry/block, (>0), followed by a “/’. The contents are
then printed. The contents may be changed by typing in a new value, followed by
a CR. AFter the CR, the contents of the next location is given. If no new is enter-
ed before the CR, the old value is left unchanged. If an asterisk ""*"' is typed, the
current address is given. To terminate the command and return to SINTRAN, ty-
pe a full stop "."”" (period) or a commercial at “@". All addresses are relative to
the start of the structure and have the following range:

User Entry: 0 < address < 37s
Object Entry: 0 < address < 37s
Directory Entry: 0 < address < 17s
Bit-file block: 0 < address < 17s
Page: 0 < address < 1777s
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3.3

3.3.1

SUPERVISION OF OTHER USERS

User SYSTEM is responsible for creating and deleting all users, and for the
amount of space each of them may use on mass storage devices. A mass stor-
age device contains a certain number of pages. (eg., a 5 MB disk pack contains
2430 pages to be shared by the system and different users.) Note that the file
system will occupy some of these.

Creating and Deleting Other Users

A new user is introduced to the system by the command:

@CREATE-USER <[directory name:] user name >

A user must exist in all directories where he is to be given space. In addition, he
must also exist in a main directory. If the directory name is omitted in the above
command, main directory is assumed.

When a user is created he has no password.

Example:

Create a new user USER-ONE, assuming he will be given space in directory
PACKS5, which is not main directory:

@ CREATE-USER USER-ONE Now he exists in main
directory.

@ CREATE-USER PACKB:USER-ONE Now USER-ONE exists in
PACK5.

A user is removed from a directory by the command:
@DELETE-USER < [directory name:] user name >
It is not allowed to delete a user who has files in the specified directory.

In this case, an error message is given and the user is not removed.
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3.3.2

Example:

Assume user USER-ONE has created files in directory PACK5 and is
moving to another installation, taking with him the device PACK5. He may
then be deleted {(if desired) in the main directory by:

@DELETE-USER USER-ONE

To use his files at another installation, PACK5 must be mounted and

entered there, and USER-ONE has to be created in that main directory, or
PACKS5 set to main directory.

@ENTER-DIRECTORY PACKS5, DISC-10MB-1, 2, R (disk unit 2)
@CREATE-USER USER-ONE

or

@ ENTER-DIRECTORY PACKS, DISC-10MB-1,2,R
@SET-MAIN-DIRECTORY PACK5

Giving and Taking User Space
A user is given space on a mass storage device, if he is created there, by the
command:
@GIVE-USER-SPACE <[directory name:] user name >, <number of pages>
Example:

Give user USER-ONE 100 pages (100K words) on PACKS.

@ GIVE-USER-SPACE PACKb:USER-ONE, 100
The number of pages supplied is decimal and the user space is increased by the
same number of pages. An error message is given if there are not that many
pages unreserved in the directory.
Unused pages may be taken from a user by:
@TAKE-USER-SPACE < [directory name:] user name>, <number of pages>
Like @CREATE- and @DELETE-USER, @GIVE- and @TAKE-USER-SPACE

assume main directory if no directory is specified. It is not possible to take away
pages which are allocated for files.
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3.3.3

Password

The password of any user can be removed (cleared or nullified) by user SYSTEM.
The command used by user SYSTEM to thus «clear» a user password is:

@CLEAR-PASSWORD <user name >

There are various reasons why SYSTEM would «clear» a user’'s password. For ex-
ample,

— A user may have forgotten his password. SYSTEM can clear this password
for the user.

— SYSTEM may decide to enter a user’s files. SYSTEM can do this by remov-
ing or clearing the user’s password.

Note:

When SYSTEM has cleared a user’'s password, the user’s files are then unpro-
tected until another password is created.
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3.4

3.4

SYSTEM UTILITY COMMANDS

Terminals

The command
@WHO-IS-ON

indicates which terminals are entered into the system, and the number of the ter-
minal being used to execute this command. This terminal is marked by an arrow.
For example, if SYSTEM is executing the command from terminal 48, the com-
mand WHO (abbreviated) indicates that six other users are using the system.

@WHO

36 SINTRAN
=== 48 SYSTEM
51 RT
15 KAY-SQRENSEN
670 SYSTEM
384 SSR
386 FLOPPY-USER

@TERMINAL-STATUS <logical unit>, <interval >

where

<logical unit> is the decimal logical device number for the terminal (if equal to
zero, all terminals will be present).

<interval > gives the number of seconds between each time the information is
written on the terminal (if equal to zero the status will be written only once).

Periodic output of information can be terminated by pressing the “escape’ but-
ton on the terminal.

The information listed is:

LOG NO: logical unit number
USER: USER name
MODE: COMMAND or USER
{(executing user program)
CPU MIN: CPU time used in minutes
OuT OF: total time logged in
LAST COMMAND: last issued SINTRAN command from terminal
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For example, if all terminals {,,) are to be displayed every 10 seconds (10), then,

@TERM-STAT, , 10

LOG.NO USER MODE CPU-MIN  OUT OF LAST COMMAND
36  SINTRAN COMMAND 0 50
48  SYSTEM COMMAND 0 0 TERM-STAT, , 10
51 RT COMMAND 0 11 TERM-STAT, ,,
15 KAY-SQRENSEN COMMAND 0 60
670  SYSTEM COMMAND 0 62 OPERATOR SYSTEM IS A
384 SSR COMMAND 0 0 SSR
386  FLOPPY-UUSER COMMAND 0 4

The command
@STOP-TERMINAL <logical unit>
will log out the specified terminal.

The message ***ABORTED BY SYSTEM*** will be printed on the specified
terminal.

This command is used if, for some reason, the user SYSTEM has to log out the
terminal or user.

Note, if the command has no effect on a terminal, do NOT use @ ABORT on the
background program. Instead, use STOP, MASTER CLEAR and LOAD at a
convenient time.

When special jobs are to be performed by the user SYSTEM (e.g., to make
backup copies of directories, to take down the operating system, etc.) the
command

@SET-UNAVAILABLE <text>

may be given. Now, no user may log in from any other terminals than the one
with device number 1. If they try, the message

SYSTEM UNAVAILABLE

is issued on that terminal together with the <text> specified. The <text> can,
for instance, explain why and for how long the system will be unavailable.

$ is translated to CR, LF when output to the other terminals. The text should be
terminated by $ CR.

Users who have already logged in may continue their communication with the
system until they log out.

This situation remains until the command
@SET-AVAILABLE

is given.
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®@RESTART-USER <logical device number >

this command is given to restart the user on a terminal after he has used the
command @WAIT-FOR-OPERATOR.

<logical device number>

must be a terminal (decimal). This command is permitied for users RT and
SYSTEM.
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34.2

Stopping the Operating System

Sometimes the system has to be stopped, (i.e., for maintenance) (e.g., replacing
terminal interfaces).

The command

@STOP-SYSTEM

will simulate a power failure. All information contained in the CPU’s registers will
be saved. The CPU will go to stop mode.

In this case, the CPU is restarted by typing 20! On restart, the logged on users
may continue in their programs, a start-up procedure is not necessary. A power
fail message is printed out on the console. The clock may have to be updated.
When the system is to be stopped for a longer period the procedure is:

— log out all users

— stop RT-programs

— press the STOP and MASTER CLEAR buttons on the operator’s panel

A warm start is now necessary to restart the system.

The disks should not be stopped unless temperature, energy, and/or noise
conditions require it.

The system should normally be left running, (i.e., even overnight and week-ends).
It should only be turned OFF for hardware maintenance...__
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3.4.3

Restarting the System from Memory Image

The system can be restarted from the memory image kept on mass storage. Push
MCL (MASTER CLEAR) and LOAD (See note) buttons. The setting of the ALD-re-
gister must be correct.

Note:

Press the MCL button, wait until a # appears on the system console, then press
the LOAD button.

The same effect will occur by executing the command (while SINTRAN is run-
ning}):

@RESTART-SYSTEM

All RT programs and segments loaded by the RT loader will not be changed. All
files will or should be closed and no directories will be entered. However, the
main directory will be entered if the command @INITIAL-COMMAND (see below)
has been executed earlier.
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The INITIAL-COMMAND Command

@INITIAL-COMMAND <command string >

is used to specify an @ENTER-DIRECTORY command to be executed at
subsequent restarts from memory image. The command string will be saved and
executed at restart time. The command @ RTENTER will be executed automatical-
ly after the last initial-command. Further directories can be entered in a user-
written subroutine called from the start-up sequence.

Example:
@INITIAL-COMMAND ENT-DIR P-ONE DISC-10MB-1 0 R

After the command @INITIAL-COMMAND has been given the following
command may be given one or more times:

@NEXT-INITIAL-COMMAND <command string >

will append commands to be executed at system start-up. The command buffer
has room for 256 characters.

If a change in this command buffer is necessary, the buffer has to be filled up
again  starting with a  @INITIAL-COMMAND and one or more
@NEXT-INITIAL-COMMAND. In case of a cold start, the command buffer is
cleared.

Example:

@INITIAL-COMMAND ENT-DIR P-ONE DiS-66MB

@NEXT-INIT-COMM BATCH

@NEXT-INIT-COMM AP-BATCH 1 LOAD-MODE SYS-OUT-1

The command

@LIST-INITIAL-COMMANDS <output file>

will list all commands defined by the @INITIAL-COMMAND and @& NEXT-

INITIAL COMMAND commands on the specified output file. Default value of the
parameter <output file> is the terminal.

ND-30.003.05.



3.45

Error Printout Device Setting

Normally, the error messages from RT programs will be written on Terminal 1.
However, it is possible to route them to some other terminal by using the
command:

®SET-ERROR-DEVICE <logical device number>

Example:

@SET-ERROR-DEVICE 9

which will cause the error messages to appear on terminal 2 (which has logical
device number 9). See SIN REF.MANUAL APP.C.

To find out on which device the error messages currently are being written on,
the command

@ GET-ERROR-DEVICE
may be used.
Example:

@ GET-ERROR-DEVICE
ERROR DEVICE 1

which means that the error messages will be written on terminal 1.
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3.4.6

Loading and Starting of an Alternative Operating System

The following command loads and starts an alternative version of the SINTRAN
Il operating system:

@ GET-ALTERNATIVE-SYSTEM <file name 1>, <file name 2>,
<is RT loader in segment file no. 07>, [ <file name 3>], < is alt. “spool-
ing program’’ in segment file no. 07>, [ <file name 4> ]

where
< file name 1>

is the name of a contiguous file containing the first part of the initial
version of a SINTRAN Il operating system. It corresponds to the system
file SINTRAN:DATA. This file must consist of 63 pages on disk.

< file name 2>

is the name of a contiguous file allocated immediately after the file
specified in <file name 1>. This file contains the rest of the SINTRAN Il
system except the RT loader, the spooling system, the Nordnet, the SIN-
TRAN-SERVICE program, and the MAIL-System. This file must consist of
64 pages on disk.

<is RT loader in segment file no. 07>

must be answered with YES if the original system residing in
SINTRAN:DATA, MACM-AREA:DATA and segment file no. 0 is wanted to
be started. If another system is wanted, or the RT loader segment on
segment file no. 0 is destroyed (by using another system}, the answer must
be NO, and then the parameter

[ <file name 3>]

must be specified as the name of the file where the RT loader resides. This
file must be a contiguous file (19 pages).

<is alt ""spooling-program’ in segment-file no. 07>

must be answered with YES if the user wants to start the original system
residing in SINTRAN:DATA, MACM-AREA:DATA and SEGFILO:DATA. If he
wants to start another system or the spooling, program segment on
SEGFILO is destroyed (by using another system), the answer must be NO
and the parameter

[ <file name 4> ]
must be specified as the name of the file where the spooling program,

Nordnet, SINTRAN-SERVICE program and the MAIL-SYSTEM, resides. This
file must be a contiguous file, of 24 pages.
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This command will transfer the version of the operating system residing on the
specified files to the memory image area (SEGFILO) and start the system. It will
be a "cold'’ start, all RT programs must be reloaded.

Subsequent restarts will use the alternative system. To return to the normal
system

@ GET-ALTERNATIVE-SYSTEM SINTRAN, MACM-AREA, NO,
S-RTLOADER,YES

must be used. The RT loader must have been placed on the file
S-RTLOADER:DATA on beforehand with the command

®@MAKE-ALTERNATIVE-RT-LOADER <file name >
where
< file name >
is a contiguous file with a length of 19 pages.
The alternative system can be written into its files by the command
@MAKE-ALTERNATIVE-SYSTEM < file name 1>, <file name 2>,
<file name 3>, <file name 4>, <file name 5>, <is source RT loader in
segment file no. 02>, [ <file name 6>], <file name 7>
<is source spooling program in segment file no. 0?>, [ <file name 8> ]
where

< file name 1>

is a contiguous file with the length of 63 pages where the first part of the
"alternative’’ system will be placed.

< file name 2>

is a contiguous file allocated immediately after <file name 1> with the
length of 64 pages. This is the file where the second part of the "alterna-
tive'' system will be placed.

< file name 3>

is a contiguous file with the length of 19 pages where the ""alternative” RT
loader will be placed.

< file name 4>

is a contiguous file where the first part of the system to make alternative
resides.
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<file name 5>
is a contiguous file allocated immediately after <file name 2> with the
length of 64 pages. This is the file where the second part of the system to
make alternative resides.

<is source RT loader in segment file no. 0? >

must be answered with YES if the system to make alternative is the
currently running system. If the answer is NO the parameter

[ <file name 6>]

must be specified as a contiguous file with the length of 19 pages. In this
file the RT loader to be made "alternative’ resides.

<file name 7>
is a contiguous file with the length of 24 pages where the 'alternative’”
spooling program, alternate Nordnet, SINTRAN-SERVICE program, and
MAIL SYSTEM will be placed. (Must be answered even if the system is ma-
de without spooling and NORDNET specifications.)

<is source spooling program in segment file no. 02>

must be answered with YES if the system to be made alternative is current
running system. If the answer if NO, the parameter

[ <file name 8> ]

must be specified as a contiguous file comprizing of 4 pages. The spooling
program to be made ""alternative’’ resides in this file.

After an "alternative system’ is used, the normal system residing on the system
files SINTRAN:DATA and MACM-AREA:DATA may be started. The normal cold
start procedure using the subsystem MACM and the JHENT command can be
used, but then the command

@ GET-ALTERNATIVE-RT-LOADER <file name >

must be used before any access to the RT loader is done.

<file name >

is the file where the "original” RT loader is placed by the
@ MAKE-ALTERNATIVE-RT-LOADER command.
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All files used in the commands
@® GET-ALTERNATIVE-SYSTEM
@ MAKE-ALTERNATIVE-SYSTEM
® GET-ALTERNATIVE-RT-LOADER
@ MAKE-ALTERNATIVE-RT-LOADER

must be placed in the same file directory as the current system.

Older versions of the system than the 1979 version must not be used as
alternative system”’.

None of the pages used of files in the alternate system must reside on disk add-
ress (page address) higher than 77777B.
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3.4.7

Initializing Background Programs

The command
@INITIALIZE-BACKGROUND-PROGRAMS

initiates the background terminal programs and batch processors. (The back-
ground program for Terminal 1 will always be initialized.) Usually, this command
must be given once after a ""cold start” using the MACM assembler and the
JHENT command, and after the necessary segment files are defined (see the
subcommand DEFINE-SEGMENT-FILE of the @SINTRAN-SERVICE-PROGRAM).

This command will also allocate space for background segments on the segment
file(s). If an extended address space of 128K words is desired for background
programs, this must be specified after using the INITIALIZE-BACKGROUND-
PROGRAMS command. This may be specified through the command

@CHANGE-BACKGROUND-SEGMENT-SIZE <logical device no.> <no. of
pages >

This command will set up the segment table entry for the associated background
program according to the second parameter.

The commands above are legal for the user SYSTEM only.

Note: @INITIALIZE-BACKGROUND PROGRAMS must be executed BEFORE
@CHANGE-BACKGROUND-SEGMENT-SIZE.
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The CLEAR-DEVICE Command

The command
@CLEAR-DEVICE <logical unit>
where
<logical unit>
is the octal, logical device number of a peripheral device,

executes a clear device operation (I0OX instruction) and clears the device buffer.
This command may, for instance, be used to stop the line printer if an attempt is
made to print non-alphanumeric information or the command may be used to
stop a search for a non-existent EOF mark on a magnetic tape to prevent the
tape from winding off. Note: CLEAR-DEVICE on a magnetic tape operates on
the mag. tape controller. l.e., if several mag. tape stations are connected to the
same controller, they will all be cleared through one CLEAR-DEVICE command,
except for STC (6250 bpi) - magnetic tape where a @ DEVICE-FUNCTION to clear
one selected unit is available.
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3.4.10

3.4.11

The INITIALIZE-ERROR-LOG Command

All errors concerning hardware may be put on a segment. The command to
initialize this segment is:

@INITIALIZE-ERROR-LOG

The PRINT-ERROR-LOG Command

The contents of the error log is printed by the command

@PRINT-ERROR-LOG <output file>

The DEFINE-ESCAPE-CHARACTER Command

The value of the “escape character”, i.e., the character which can perform the
"user break’” function, can be defined by the command

@DEFINE-ESCAPE-CHARACTER <terminal>, <character value >
where

<terminal >

is the number of the terminal for which the escape character is defined.
Default value is the terminal where the command is given.

< character value >

is the ASCIl value of the new escape character. Default value of the
escape character is 33s

(@SINTRAN—SERVICE—PROGRAM, *CHANGE—DATAFIELD is another way to
change escape character.)
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3.4.12

System CPU Histogram

@DEFINE-SYSTEM-HISTOGRAM <level>, <start address>, <interval>
where
<level >

is any interrupt level lower than 13.

< start address >
is the start address in memory where the measurement begins.
<interval>

is the number of words in each of the 64 intervals. All intervals will be of
this length and will immediately follow each other.

This command used together with the commands @START-HISTOGRAM, @

STOP-HISTOGRAM and @PRINT-HISTOGRAM can be used to measure the CPU
time spent in various parts of the memory on a specified interrupt level.
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3.4.13

Program Measurement

Two commands are available to measure system useage by programs in a time
interval.

@START-PROGRAM-LOG <interrupts/sample >

starts the measurement. The parameter is the sampling rate in number of
interrupts on the terminal between each sample.

The command
@STOP-PROGRAM-LOG <output file>

will stop the measurement and print the result on the specified output file.
Default value of the parameter <output file> is the terminal. The result
written will be the name of the programs and the time in percentage of the
measuring period, the program has been active.

@RT—PROGRAM—LOG.

See also related @ START-PROGRAM-LOG.

Function:

Measure the usage of computer resources by logging the requirements of a par-
ticular RT program together with the total system requirements. The usage of
one or two logical units can also be logged.

Format:

@RT—PROGRAM—LOG <program name >, <report interval >, <interrupts/
sample>, <logical device no.>,[ <input or output>],[ <logical device no.>],
[ <input or output>,], <output file >

Parameters:
< program name >

is the name of the RT program to be measured or the address of its RT
description (DEF = log only total system usage).

<report interval >
gives the number of seconds between each report time,

<interrupts/sample >
is the number of output interrputs of the own terminal between each sam-
ple.

< logical device no.>

is any existing logical device to be measured. Two devices can be measur-
ed at one time (DEC:DEF = no log).
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<input/output>

input or output of the log device.
0 = input
1 = output

< output file >

destination of the report (DEF = TERMINAL).

Rules:

1.

Permitted only for users RT and SYSTEM.

The usage sampling is connected to the output interrupt response time of
the terminal. If the own terminal is of high speed, e.g., 9600 baud, a sample
on each interrupt would give a considerable system load. The parameter
<interrupts/sample> sould specify a reasonable number depending on the
situation.

The information returned is:

— CPU time used

— disk channel time for swapping

— disk.channel time for file access

— the time the disk was reserved. This is the total of swap and file access
— time the logical unit(s) is (are) reserved

when the operating system itself or an RT program is measured. For RT
programs additional information about

— time when program was passive
— time when program was waiting for |/O interrupts

is given.

All information is given as percentages. If, for instance, "20/45" is returned
as CPU load, it means that the RT program uses 20% of the total CPU time
available, while the total system uses 45%. The rest of the time, the CPU is
idle.

To terminate the log, press ''escape’’.

The command is not permitted from remote terminals.



Example:

®@RT—PROGRAM—LOG BAKO02,1,1,,

CPU SWAP FILES DISK PASSIVE 10 WAIT
00/ 95 00/ 00 00/ 00 00 94 04
41/ 98 00/ 00 13/ 13 13 00 60
44/ 97 00/ 00 03/ 03 03 00 57
63/100 00/ 00 00/ 00 00 00 24
24/100 00/ 00 00/ 00 00 00 10
65/100 00/ 00 00/ 00 00 00 33
63/100 00/ 00 01/ 01 01 00 33
04/100 00/ 00 00/ 00 00 00 00
63/100 00/ 00 01/ 01 01 00 33
65/100 00/ 00 00/ 00 00 00 33
65/100 00/ 00 01/ 01 01 00 32
05/100 00/ 00 00/ 00 00 00 00
10/100 00/ 00 01/ 01 01 00 04
03/100 00/ 00 00/ 00 00 00 00
50/100 00/ 00 03/ 03 03 00 28
04/100 00/ 00 00/ 00 00 00 00

The program BAKO2 is logged every second. One sample is taken on every inter-
rupt of the terminal 2. The second row shows that CPU was utilized 98% of the
time and BAKO02 used 41% of that. The disk was reserved 13% of the time and all
was used for BAKO2 file access. Finally, BAKO2 was in IO—WAIT 60% of the time.
The sum of CPU time, passive time and IO—WAIT is 101%, probably due to in-
accuracy in rounding off.
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3.4.14

The LOOK-AT Command

This command may be used to examine and modify memory locations and
registers.

The format is:
@LOOK-AT# <area>
where

<area> may be;
MEMORY

meaning user’s virtual memory space. This is allowed for all users.

ALT-MEMORY

Used to look at the upper 64K word memory area on terminals with 128K
wordaddress range (background segment). The addresses are specified
from 0 to 177777.

SEGMENT

A segment on mass storage may be reached. A segment number must be
given as an additional parameter. This is allowed only for the users RT and
SYSTEM. A modification causes permanent change of the specified
location on the segment.

RTCOMMON
Locations of the common area for RT programs may be reached. This is
allowed only for the users RT and SYSTEM. A modification takes place in
the memory and the modification is valid until a new value is inserted by an
RT program or a new value is loaded into the location by the RT loader.
IMAGE
Locations of the memory image of the resident part of SINTRAN IIt on

mass storage can be reached. This is allowed only for the user SYSTEM. A
modification causes a permanent change of the specified location.
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