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PREFACE

The Product:

This manual describes the functions to be performed by a System Supervisor
maintaining a machine running SINTRAN i, 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 Il from the background user's point of view.
Recommended manuals supplying this knowledge are:

SINTRAN [l Time Sharing/Batch Guide (ND—60.132)
SINTRAN IIl 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 withh SINTRAN [l 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 11l service program.

Chapter ;covers error supervising.

Chapter 5 presents preventive maintenance and hardware tqsting.

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 srnall, 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.
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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 follows:

@ CREATE-USER <[directory name:]user 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 QUTPUT.

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 lll-is a multiprogramming, mulitilingual, timesharing and real-time ope-
rating systemn 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 instaliation 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 Iif 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 HI Time Sharing/Batch Guide (ND-60.132)
— SINTRAN 1l Reference Manual (ND-60.128)

— SINTRAN It 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 Ill. They also indicate how to make ef-
ficient application programs utilizing standard hardware and software features.
The general idea of the structure of SINTRAN Il is also given.

This System Supervisor Manual includes the H Version of SINTRAN 1ll. Minor
changes to SINTRAN Ill, 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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1.2

JOB DESCRIPTION FOR SYSTEM SUPERVISOR

Every ND-100 installation should have one person responsibie for the system f{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 aitered 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 instailation 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 Systern 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 Il

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 lII.

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 111 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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2.11

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 I 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)

HH.MM.SS DAY MONTH YEAR
SINTRAN IlI-VS H

user defined title

ENTER user name

PASSWORD gecret word
PRQJECT-PASSWORD: password

PROJECT NAME:
OK:

@

@ ....
@ ....
@ ....
®LOGOUT,

HH.MM.SS DAY MONTH YEAR TIME USED

— EXIT —

;press escape button to activate terminal
;the date plus installation defined text is
printed out

;SINTRAN type and version

;type your user name

;hidden input

;used for accounting — only printed if
the accounting system is running
;project name

;SINTRAN is now in the command mode
ready to accept a SINTRAN command
;different SINTRAN Il commands

;terminating a session

NO. S ... SEC. QUT OF ... MIN. ... SEC.
;only printed if the accounting system is
running

Note: The usef must type in the underlined parts.

ND-30.003.05.



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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2.4 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 ~®—~Threa Lamps
0

[

/ v ' 7
Unit no Push Pust
plug Button Button
READY START will FAULT will light
will flash . . .
START light when if read/write arrors
s';vhen od and power is ON. occur. Will be reset
:s ;:‘res:vh an it START is also by a new push.
'ug s when uni 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 - Six push
buttons
} $ b1
Wiil light whan Removable  Fix
' the disk is disk pack disk pack
When this light wWill light working.
is on, the disk when unit
pack can't be is ready.
removed.
' Wil light if
read/write
ErTOFr OCCUrs.
Will be reset
by a new push.
If it still lights
_then call

hardware servica.
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 15 Mb or 45 Mb
or 75 Mb fixed disk packs): ’

PANEL
READY
7 START FAULT WRITE PROTECT
v
ZZ STOP CLEAR CART FIXED

)

. four push buttons
: with four indicators {lamps)

which have the same function
as the similar buttons on the
HAWK Ajste

After START has been
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 instailation is needed. The functions that are a part of centrali 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 ail 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 instailation (e.g., the pe-
ripherais, 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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The super set of extra commands available to the System Supervisor are very

powerful. For:this primary reson,-only the-Systern: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 IH. 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 systern 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>],
[ <'For 'R >, [ <subunit>], <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 controiler 2

DISC-30MB-1 30 Megabytes big cartridge disk controller 1
DISC-30MB-2 30 Megabytes big cartridge disk controiler 2
DISC-33MB-1 33 Megabytes disk controiler 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-G6MB-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 controlier 1
DISC-80MB-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 controiler 2

FLOPPY-DISC-1

FLOPPY-DISC-2

Floppy disk controller 1
Floppy disk controller 2
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<unit>

is the unit number. Oniy 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, haif 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-—:=:..w
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>]
[<'For '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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Directory Iinformation

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
wiﬂﬂlist 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.
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3.2.4 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.

3.2.4.1 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 Il 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. i

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
directorigs 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

1.

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, uniess 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 muiti-main directory system. The

Note:

directory entries can be moved with the SINTRAN-SERVICE-PROGRAM
command SWAP-DIRECTORY-ENTRIES.

Filesystem access during log-in is reduced on a muiti-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
abject 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 defaluit 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 loghed in-and: wishes to accessfiles on-his defauit 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

5
6

(
{
(
(
(
(
(7

N
SJoeg 2=

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)

(10)

SECRETARY-1,..,SECRETARY-8, eight sacretaries 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 appiications 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 0
- 9 WAGES-1 0
13 WAGES-5 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
41 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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1. A university has an ND-500 system with a directory structure consisting of
six 75MB directories. The follwing users with the stated space requirements
must be arranged on these directories.

(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-5 &ll 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

30

85

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

4 000

2000

2000

150

150

100

100
36 900 PAGES
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Dir.
index

user
index

0

50

67

159

89
90

227

89

80

227

users

present oo

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 13800
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

3—-14

number of notes.
pages.

100
100 17 000
150
150 12 000
250
250 1500

30 500 PAGES

100 13 600

100
150

150 7350
250

250 3500
1000
0
25 450 PAGES
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Directory-Maintenance Commands----==mms oo
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. Login 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>, <bilock 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—80.122.02) gives a detailed descrip-
tion of the ND File System.
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Note:
Examination of the contents of & tocation: =~
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 p‘a’ge/entry/b!ock, (=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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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.

3
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 aiso 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
PACK5, which is not main directory:

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

@CREATE-USER PACKS5:USER-ONE Now USER-ONE exists in
PACKS5.

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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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
PACKS 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 PACKS

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-SFACE PACK5: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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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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3.4.1

3—-21

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.

®WHa

36 SINTRAN
== 48 SYSTEM
v 51 RT
156 KAY-SQORENSEN
670 SYSTEM
384 SSH ’
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).

<intervai> 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
- OQUT OF: total time logged in

LAST COMMAND: fast issued SINTRAN command from terminal
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For example, if all terminais (,,) 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 TERN-STAT, , 10
51 AT - COMMAND 0 11 TERM-STAT, ,,
15 KAY-SQORENSEN COMMAND 0 60
670  SYSTEN 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 transiated 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 permitted for users RT and
SYSTEM.
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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 Jogged 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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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 initiai-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:

P

@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-656MB

@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.
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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 8). 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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Loading and Starting of an Alternative Operating S-ysteht S

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. 02>, [ <file name 3>], < is alt. "spool-
ing program’’ in segment file no. 0?>, [ <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 systern. 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 i
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 filz 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, ail 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. 07>, { <file name 6>], <file name 7>

<is source spooling program in segment file no. 07>, [ <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 <filename 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. 07>

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. 0? >

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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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 (IOX 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 preveht 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

3-34

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 ASCIHl 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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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 resuit

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 ar 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.

2. 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.

3. 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 /0O 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.

4, To terminate the log, press “escape”.

5. The command is not permitted from remote terminals.
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Example:

@RT--PROGRAM—LOG BAKO2,1,1,,

crPU SWAP FILES DisSK PASSIVE 10 WAIT
00/ 85 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/ Q0 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/ N 01 00 33
04/100 - 00/ 00 00/ 00 00 00 00
63/100 0c/ 00 01/ 01 01 00 33
65/100 00/ 00 00/ 00 00 00 33
65/100 00/ 00 01/ N 01 00 32
05/100 00/ 00 00/ 00 00 00 0o
10/100 00/ 00 01/ 01 01 00 04
03/100 00/ 00 00/ 00 00 00 00
80/100 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 BAKO2 used 41% of that. The disk was reserved 13% of the time and all
was used for BAKO2 file access. Finally, BAKO2 was in 10 —WAIT 60% of the time.
The sum of CPU time, passive time and I0—WAIT is 101%, probably due to in-
accuracy in rounding off.
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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 Ili 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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RESIDENT

All existing memory addresses in- the lowest 64K~ (0= 177777%) may be =

reached. This includes the resident parts of the SINTRAN Il operating
system. This is allowed only for the user SYSTEM. A modification takes
place in the memory and leads only to- a-change-until the next load from
the image of the specified location. The next time the corresponding core
image is loaded to the memory, the “old’’ values are retained.

Access to the address area 177400s to 177777s will go to the page index
tables .

(177400 - 1774778 to PITO, 177500s - 1775775 to PIT1, 177600s - 177677s to
PIT2 and 17700s - 177777s to PIT3).

* If SINTRAN [l USE or SINTRAN Ili USE—500 (Extended mode) 177000 -
177177 to PITO, 177200 — 177377 to PITY, 177400 — 177577 to PIT2 and
177600 — 177777 to PIT3.

REGISTERS

All registers on all hardware program levels may be examined and the
registers on the levels 2, 5, 6, 7, 8, 9 and 15 may be changed. The register
to be examined is specified by an octal number indicating the level, follow-
ed by the register name.

Example:
The X register on level 5 is examined through 5X/.

Only user SYSTEM and user RT are allowed to use the @LOOK-AT
REGISTERS command.

When the <space reference> given has been checked for legality and made
available if mass storage segments are involved, the message READY is typed.

To examine a location, the octal address should be typed followed by a slash {/).
The octal contents will then be printed. The contents may now be changed by
typing an octal value, followed by a carriage return. If only a cr, without a new

value, is given the contents remain unchanged and the contents of the next
location is printed.”®

If an asterisk (*) is typed, the current address will be printed.

The contents of registers can be accessed in the same way, using a single letter
to specify the register. The letters are:

P, X, T,A DL, SandB.
When a character not mentioned -above is typed, a question mark is printed.

illegal characters will have no effect. The command is terminated by a dot (.) or
by a commercial at (@).
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if locations on.mass storage segments are-changed, the pages will-be written out -
so that “patches” will be made permanent. Locations changed in the user's
virtual memory -orthe-resident -part -of ‘the operating system are changed
temporarily, They may be altered when loading a user program or reloading the
system.

EXAMPLES:

@LOOK-AT RESIDENT

READY:

<address>/<old value> <new value> (CR)
<value of address +1>

— END

@LOOK-AT IMAGE
READY:

<address >/ <old value> <new value> (CR)
<value of address +1>

— END

@LOOK-AT SEGMENT

NUMBER: §,

READY

<address>/<old value> <pew value> (CR)
<value of address +1>

— END

The user types in the underlined parts.
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This command is only available on ND-100 computers and is the same function
as pushing the OPCOM button on the ND-100 panel. The command is only availa-
ble for user SYSTEM on the console terminal, or terminat 1 if'RT-version. This
command must not be used in mode or batch jobs.-

@QPCOM
Return to SINTRAN—III by pressing ESCAPE.

A
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THE ACCOUNTING SYSTEM

This system provides the facility to account for usage of certain of the computer
system’s resources. Options can be chosen when your SINTRAN lil is generated
to permit accounting of:

1) CPU time used for background users, RT-programs and ND-500
users.

2) Connect time, ie., the time you have been logged in on the computer,
for background users accessing a NORD-10, ND-100 or ND-500.

A
3) - Block 10 transfers through the file system (1K pages written to or
read from files on disk).

4) Number of pages printed on printers to which output is spooled using
the ND Spoqling System.

The accounting is done on the basis of a project name which is protected by a
project password for background usage. For RT-programs the RT name is
associated with the project name..

The project name and the project password can consist of a maximum of 16
characters each.

The accounting system consists of:
i) pointers, flags and tabies within SINTRAN
ii) SINTRAN commands
iii) files belonging to user SYSTEM
iv) an RT-program to provide RT-accounting (option) and

v) a service program to manage the accounting files and to
produce reports from the accounting data collected.
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ACC: . o ACC:

RESET-RT-PROJECT-TABLE RTPROJDATA PROJNAM:DATA RESET-BACKGROUND-PROJECT-TAB
CREATE-RTPROJECT -~ - , CREATE-BACKGROUND-PROJECT
DELETE-RT-PROJECT : DELETE-BACKGROUND-PROJECT
LIST-RT-PROJECT LIST-BACKGROUND-PROJECTS

&

SPOOLING
PROGRAM

ACCOUNTS:DATA ACC:
ADJUST-ACCOUNTING-FILE
NUMBER-OF-ACCOUNTS #*
RESET-ACCOUNTING-FILE
ACC:
DUMP-AND-ACCUMULATE, %
ACCOUNTING-LOG
ACCOUNTS X
AACOUNTS:DATA
ACC:
LOOK-ACCUMULATED *
DELETE-ACCUMULATED-PROJECT %
DELETE-ACCUMULATED-USER =3
ACC:
PRINT-ACCUMULATED-ACCOUNTS

ACCOUNTS

* Output from these commands
can be written to a file by:
ACC:
SET-INFORMATION-FILE
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It is the system supervisor's responsibility to supervise the accounting system.
{In the following information-references to- RT-accounting can be ignored if your
SINTRAN has not been generated with RT-accounting.) The following files are
used by the-accounting routings in SINTRAN Ili"'and will be created and the
correct access set by SINTRAN or the ACCOUNTING SERVICE PROGRAM as
necessary.

ACCOUNTS:DATA. This is an indexed file; its structure and contents are
given in TABLE lli.

PROJNAM:DATA. This is an indexed file; its structure and contents are
given in table |.

RTPROJ:DATA. This is an indexed file; its structure and contents are given
in table Il

Using the ACCOUNTS-SERVICE-PROGRAM, desired combination of PROJECT
NAME/PROJECT PASSWORD should be entered into PROJNAM:DATA and
desired combinations of RT-PROGRAM NAME/PROJECT NAME shouid be
entered into RTPROJ:DATA. The supervisor should notify users of their
PROJECT-NAMES and PROJECT-PASSWORDS.

Accounting should be initialized with the SINTRAN command
@INIT-ACCOUNTING. After initialization, accounting should be controlled by
@START-ACCOUNTING  (preferably in the LOAD MODE file} and
@STOP-ACCOUNTING.

The accounting data accumulated in ACCOUNTS:DATA should be periodically
dumped to the file AACCOUNTS:DATA using the
ACCOUNTING-SERVICE-PROGRAM, which will create this file and the file
AACCOUNTS:ISAM. The ACCOUNTING-SERVICE-PROGRAM can be used to
maintain the accounting file and also to produce accounting reports.
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TABLE I: THE FILE PROJNAM:DATA

This contains the legal combibations of PROJECT PASSWORD and PROJECT
NAME and should have access:

PUBLIC : NONE

FRIEND : READ

OWNER : READ, WRITE, APPEND, COMMON,
DIRECTORY :

Format of PROJNAM:DATA file:

Block size : 16 words (Decimal; all words are 16 bit)

Block 0 : word 0 {first word) : index of last block'in file.
(= 0 if file is empty)

Block n : words 0-7 PROJECT-PASSWORD

words 8-15 PROJECT-NAME

Project password and project name are both ASCII character strings with unfilled
character positions containing spaces (ACIl 40 Octal). They are not terminated by
apostrophes.

TABLE II: The file RTPROJ:DATA

Each user RT-program can be associated with a PROJECT NAME. The
RT-PROGRAM NAME/PROJECT NAME pairs are stored in this file. It should have
access:

PUBLIC : NONE

FRIEND : READ

OWNER : READ, WRITE, APPEND, COMMON,
DIRECTORY

This file is maintained by the ACCOUNTING-SERVICE-PROGRAM.

Format of RTPROJ:DATA file:

Block size : 12 words (decimai)

Block 0 : word 0 (first word): index of last biock in file.

Block n : words 0-3 RT-PROGRAM NAME (Upper case; no parity
set)

words 4-11 PROJECT-NAME

RT-program name and project name are both ASCH character strings with
unfilled character positions containing spaces (ASCHl 40 Octal). They are not
terminated by apostrophes.

ND-30.003.05



3—47

TABLE Hl: STRUCTURE'AND CONTENTS OF ACCOUNTS:DATA

This file contains accounting records written. by LOGOUT,. the ACCRT RT
program, the spooling program(s} and the ND-500 monitor. It should have

access:

PUBLIC -
FRIEND
OWNER

Block size

NONE

READ, WRITE, APPEND
READ, WRITE, APPEND, DIRECTORY

26 words (decimal)

Block 0 word 0-No. of records on the file.
- word 1-desired No. of accounts.
word 2-maximum No. of accounts.

Block n: Format of entries
WORD| BACKGROUND RT SPOGLING ND-50C

0 USER NAME RT-PROG-NAME [USER NAME USER NAME

1 USER NAME RT-PROG-NAME JUSER NAME USER NAME

2 USER NAME RT-PROG-NAME |USER NAME USER NAME

3 USER NAME RT-PROG-NAME JUSER NAME USER NAME

4 USER NAME RT-PROG-NAME JUSER NAME USER NAME

5 USER NAME RT-PROG-NAME |USER NAME USER NAME

6 USER NAME RT-PROG-NAME JUSER NAME USER NAME

7 USER NAME RT-PROG-NAME [USER NAME USER NAME

10 0 (BACKGROUND) |1 (RT) 2 (SPOOLING) 3 (ND-500)
11 LOGOUT TIME DUMP TIME PRINT TIME LOGOUT TIME
12 LOGOUT TIME DUMP TIME PRINT TIME LOGOUT TIME
13 TERMINAL TIME 0 0 TERMINAL TIME
14 TERMINAL TIME 0 0 TERMINAL TIME
15 TERMINAL No. 0 SPOOL DEV No. |0
16 TIME USED TIME USED No. OF PAGES ND-500 CPU

17 TIME USED TIME USED PRINTED. TIME USED
20 PROJECT NAME PROJECT NAME |PROJECT NAME [PROJECT NAME
21 PROJECT NAME PROJECT NAME |PROJECT NAME |PROJECT NAME
22 PROJECT NAME PROJECT NAME |PROJECT NAME |PROJECT NAME
23 PROJECT NAME PROJECT NAME |PROJECT NAME |PROJECT NAME
24 PROJECT NAME PROJECT NAME |PROJECT NAME |PROJECT NAME
25 PROJECT NAME PROJECT NAME |PROJECT NAME |PROJECT NAME
26 PROJECT NAME PROJECT NAME |PROJECT NAME {PROJECT NAME
27 PROJECT NAME PROJECT NAME |[PROJECT NAME |PROJECT NAME
30 BLOCK 10 BLOCK IO 0 0
31 TRANSFERS TRANSFERS 0 0
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BLOCK |0 TRANS. .

DUMP TIME

LOGOUT TIME
No. OF PAGES
PRINT TIME

RT-PROGRAM
NAME

SPOOL. DEV. No.

TERMINAL
NUMBER

TERMINAL TIME

TIME USED

PROJECT NAME

USER NAME

FORMAT OF THESE ENTRIES

The number of pages read from or written to disk files in the -
file system. This is not necessarily the same as the number

of pages read and written from a user’s program.

The time and data when the ACCRT program dumped the RT
system usage data to the file. All times and dates are as
packed by SINTRAN, ie. year, month, day, hour, minute and
second packed as 6,4,5,5,6 and 6 bits respectively.

The time and date when the user logged out.

Total number of pages printed including header and trailer.

The time printing of the file finished.

The name (in SINTRAN 11} of the RT-program.

The number of the device on which the printing took place.

The terminal at which the background user was working.

This is a FORTRAN integer (see NORD FORTRAN ref.
manual appendix B for definition of data types), giving the
period of time the terminal was logged in. It is given in basic
time units. (Usually 20 ms).

A FORTRAN integer giving the CPU time used in basic time
units.

An ASCH character string containing the project name.
Unused character positions are filled with spaces (ASCH 40
Octal) ant there is no apotrophe at the end of the name.

An ASCII character string containing the user name. Unused

character positions are filled with spaces and there is no
apostrophe after the name.
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SINTRAN I1lI Accounting Commands

The following are the accounting commands and are restricted to user system:

@START-ACCOUNTING . < Background > [,<RT>, <clear logged information>,
<logging interval >][, <ND-500>], <SPOOLING >

The answer to the first question is YES or NO. If and only if the SINTRAN

system on your machine has RT-accounting the next questions must be answerd.

<Clear logged information> must be answerd YES or NO; it refers to the
RT-accounting table (ACCTAB) in SINTRAN Ilf in which CPU time used by
RT-programs is stored and to that part of the I/O accounting table (IOACCTAB)
used for -accumulating filesystem 10 for RT-programs. When these tables are
reset the entries for all user RT-programs are set equal to zero.

<Dump-interval> is the number of seconds (decimal} between dumps of the
RT-accounting-table on the file ACCOUNTS:DATA. The value of this parameter
must not be so large that overflow occurs in the double words used to contain
number of page transfers and CPU time used in basic time units; but as this is a
number approx 1 000 000 000 at most once per day shouid be sufficient.

To start RT-accounting system, the: RT-program ACCRT must have been loaded.
<ND-500> is asked, if and only if, there is an ND-500 in your system.

<SPOOLING > is asked whether or not you have spooling on your system; it will
have no effect if you answer yes when you have no spooling.

@STOP-ACCOUNTING < Background], <RT>[], <ND-500>], <SPOOLING>
The answers are YES or NO.

@INIT-ACCOUNTING <desired number of accounts>,
< maximum number of accounts>,
< background > [, <RT>, <clearing logged information >,
<logging interval > ][, <ND-500>] < SPOOLING >

This command initializes the file ACCOUNTS:DATA, creating it if it does not
exist. The number of accounts before warning and the maximum number of
accounts may be specified. Default values are 500 and 600 respectively. The

command then continues in the same way as the START-ACCOUNTING
command.
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INIT-ACCOUNTING reset the ACCOUNTS:DATA file and should only be used the.
first time the ACCOUNTING is started. If other values for DESIRED... and
MAXIMUM....-are - required- later, the command ADJUST-ACCOUNTING-FILE in *
the ACCOUNTING-SERVICE-PROGRAM should be used and the
ACCOUNTS:DATA file contents will not be lost.

When background accounting is running the command processor will ask for the
PROJECT PASSWORD when a user tries to log in. The user answer is read with
no-echo and checked against legal values. If the password is correct, the
PROJECT NAME is printed on the terminal, if it is incorrect the question is
repeated. After three unsuccessful attempts to give a valid PROJECT
PASSWORD ®@LOGOUT is automatically executed.

If there are no entries in the PROJNAM:DATA file, log in will be as if background
accounting were not running.

RT accounting is started by the command START-ACCOUNTING and the CPU

time used by those programs specified as parameters to the command
START-RT-ACCOUNT is accumulated.

@START-RT-ACCOUNTING <RT-program-name>.

The parameter <RT-program-name> is checked against names in the file
RTPROJ:DATA and if a 'match is found the program is flagged in the
RT-accounting-table. The RT-ACCOUNTING may be started for user RT-programs
only.

RT-description address is used as index in the tables ACCTAB and {OACCTAB
and if the RT-program is reloaded using another RT-description, use
@STOP-RT-ACCOUNTING for this program (before reloading) and
@START-RT-ACCOUNTING after reloading the program.
@STOP-RT-ACCOUNTING <RT-program-name >

RT-ACCOUNTING is stopped for the specified RT-program.
@LIST-RT-ACCOUNT

The names of all RT-programs being logged will be listed on the terminal with

the PROJECT-NAME and the time used since last dump of the
RT-accounting-table. ¢
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3.6.3

3.56.3.1

ACCRT Program

This program dumps the RT program accounting-tables on the file
ACCOUNTS:DATA. It is delivered on diskette as ACCRT:BPUN and loaded onto
segment 32:using the READ-BINARY command in the RT-LLOADER, i.e.

@RT-LOADER

*READ-BINARY ACCRT:BPUN 32
*YES

*END-LOAD

*EXIT

ACCRT is started by @START-ACCOUNTING or @INIT-ACCOUNTING and
stopped by the command @ STOP-ACCOUNTING.

L4

The ACCOUNTING-SERVICE-PROGRAM

This program should be loaded according to the PD-sheets delivered with the
diskettes.

Essential Precaution

The ACCOUNTING-SERVICE-PROGRAM makes use of ND iSAM to store
accounting records. There is always a possibility that an error will leave the ISAM
files (in this case AACCOUNTS:DATA and AACCOUNTS:ISAM) in an inconsistent
state. It is essential to take adequate back up of these files before using the
ACCOUNTING-SERVICE-PROGRAM if any of the following commands are to be
used:

DUMP-AND-ACCUMULATE
DELETE-ACCUMULATED-USER
DELETE-ACCUMULATED-PROJECT

If the computer stops while one of these commands is being exexcuted or if a
fatal error occurs in the ACCOUNTING SERVICE PROGRAM (accompanied by an
error message stating this fact) the files AACCOUNTS:DATA and
AACCOUNTS:ISAM should be restored from backup and the operation shouid be

, attempted again.
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Commands

The service program uses the same command processor as the BACKUP
SYSTEM. The program is started by typing

@ACC-SER-PR

when in command mode in SINTRAN IIl. When the program is ready to receive a
command the leading text ACC: is displayed. Commands can be abbreviated and
parameters are prompted for interactively. The available commands are:

ADJUST-ACCOUNTING-FILE N
CREATE-BACKGROUND-PROJECT
CREATE-RT-PROJECT
DELETE-ACCUMULATED-PROJECT
DELETE-ACCUMULATED-USER
DELETE-BACKGROUND-PROJECT
DELETE-RT-PROJECT
DESCRIBE-ALL-COMMANDS
DUMP-AND-ACCUMULATE

EXIT

HELP

LIST-BACKGROUND-PROJECTS
LIST-RT-PROJECTS
LOOK-ACCUMULATED
NUMBER-OF-ACCOUNTS
PRINT-ACCUMULATED-ACCOUNTS.
RESET-ACCOUNTING-FILE
RESET-BACKGROUND-PROJECT-TABLE
RESET-RT-PROJECT-TABLE
SET-INFORMATION-FILE

ACC: DESCRIBE-ALL-COMMANDS <output file name >

This gives a description of all the commands available within the program
together with the use of the HELP command and the built-in functions ? and
escape.

ACC: EXIT
Stops the ACCOUNTING-SERVICE program and returns to SINTRAN (1.

ACC: RESET-BACKGROUND-PROJECT-TABLE

The word giving the number of records written onto the file PROJNAM:DATA, is
set to zero. '
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ACC: CREATE-BACKGRQUND-PROJECT < project-password >,
<project-name>" T

Specifies PROJECT-PASSWORD and their corresponding PROJECT-NAMES. The
entries:are stored as record in the file PROJNAM:DATA which is read during the
log in routine. when ACCOUNTING is on.- A PROJECT-PASSWORD not in this file
will not be accepted during log in. The PROJECT-PASSWORD must be unique. If

there are no entries on the file, users will be able to log in as if accounting is not
running.

ACC: DELETE-BACKGROUND-PROJECT < project-name>

Deletes entries from the PROJNAM:DATA file. Background projects should not
be deleted whilst background accounting is running.

ACC: LIST-BACKGROUND-PROJECTS <output file name>

Lists PROJECT-PASSWORDS and their corresponding PROJECT-NAMES from
entries on the PROJNAM:DATA file.

ACC: RESET-RT-PROJECT-TABLE

The word giving the number of entries in the file RTPROJ:DATA is set to zero.

ACC: CERATE-RT-PROJECT <rt-program-name>, <rt-project-name>

Associates an RT-PROGRAM-NAME with a PROJECT-NAME. Specified entries
are stored on the file RTPROJ:DATA and used when @START-RT-ACCOUNTING
is given. An RT-program name can only occur once in the file. Only USER
RT-programs (not SYSTEM RT-PROGRAMS) can be accounted; there is no check
in the ACCOUNTING-SERVICE program but there is in SINTRAN.

ACC: DELETE-RT-PROJECT <rt-program-name >

Lists the entries in the file RTPROJ:DATA file. RT-projects should not be deleted
whilst RT-accounting is running.

ACC: LIST-RT-PROJECT <output file name>

Lists ‘the entries in the file RTPROJ:DATA; i.e. RT-program and their
corresponding RT-PROJECT-NAMES.

ACC: DUMP-AND-ACCUMULATE.

This command processes all the records in ACCOUNTS:DATA, checking their
validity and printing a log if required, and accumulates the data from each in the
intermediate values in AACCOUNTS:DATA, (see tabel IV), for each project and
user name. Accounts can be printed using this data if requied. These totals are
also added to ACCUMULATED totals in these records. Thus the intermediate
values contain the resourcer usage between the ~last and preceding
DUMP-AND-ACCUMULATE commands for each project-and each ‘user name.

The accumuiated values.. contain -the  total resource. utilisation- to-- the  last
DUMP-AND-ACCUMULATE command.
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The command has the following parameters;

-y

RESET ACCOUNTING FILE ;. <yes/no>
NUMBER OF RECORDS BEFOR WARNING ¢ <number>
MAXIMUM NUMBER OF RECORDS : <number>
DO YOU WANT A LOG ;. <vyes/no>
QUTPUT FILE FOR LOG . <file name>
LINES PER PAGE : <number>
DO YOU WANT ACCOUNTS ;. <yes/no>
ACCOUNTS BY PROJECT NAME OR
USER NAME OR BOTH 1 <both/user/project>

DO YOU WANT SUBTOTALLING : <yes/no>
OQUTPUT FILE : :  <file name>
LINES PER PAGE :  <number>

It is possible to produce a log and accounts separately on different files or to
produce only one or neither. In any case the records in ACCOUNTS:DATA will be
processed and written to the intermediate values in AACCOUNTS:DATA.

When the ACCOUNTS:DATA file is reset, the first three words are given the
values zero and the number of records before warning and the maximum number
of accounts respectively.

When the warning limit is reached the error-message “APPROACHING END OF
ACCOUNTING FILE"” is given on the terminal on each logout whilst accounting is
running. When the maximum number of accounts is reached the message "END
OF ACCOUNTING FILE ENCOUNTERED" is written on the termial at each logout.
(NOTE: This standard operation of the ACCOUNTING SERVICE PROGRAM can
be modified by patching. Details can be found on the PD-sheets accompanying -
the diskettes on which the progam is written.)

ACCOUNTING LOG

There is a separate log produced for BACKGROUND, RT, SPOOLING and ND-500
records (although this can be modified by patching: see PD-sheets).

This is a number of one line entries derived from the data in ACCOUNTS:DATA
printed on the output file. The USER NAME (or RT-PROGRAM NAME), PROJECT
NAME, an the resource usage are listed. The order is in increasing logout time
and date, or dump time and date, or print time and date.

ACCOUNTS

These can be produced for user (RT program) name, project name or both. For
each user name a table is produced showing the total usage by this user and
sub-totals by project name. The accumulated data are for console time, CPU
time (for both ND-100 and ND-500), number of pages printed and block |0
transfers. The magnitude of the usage and its percentage of the whole are given.
Similar tables are produced for the accounts by project name but with sorting on
the project name and sub-totalling on the user name.
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ACC: LOOK-ACCUMULATED < user-name >, <project-name >

To look at a specific entry in the AACCOUNTS:DATA. Both the interr;ediate and
accumulated useage are given for a specific user name and project name.

ACC: DELETE-ACCUMULATED-PRQJECT < project-name> and
ACC: DELETE-ACCUMULATED-USER <user-name>

Removes a specific PROJECT or USER from the file AACOUNTS:DATA.

PRINT-ACCUMULATED-ACCOUNTS

This produces a listing of the accumulated values of system usage from when
the file AACCOUNTS:DATA was first created to the last time
DUMP-AND-ACCUMULATE was executed. It can be sorted by the user name or
project  with or  without sub-totalling as in the —case of
DUMP-AND-ACCUMULATE. The data is from the ACCUMULATED entries in the
file AACCOUNTS:DATA and gives system useage up to the last
DUMP-AND-ACCUMULATE command.
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The command has the following parameters:---- -~ -

DO YOU WANT ACCOUNTING BY USER NAME~ -~ : <yes/no>
DO YOU WANT ACCOUNTING BY PROJECT NAME . <yes/no>
DC YOU WANT A SUBTOTALLING : <yes/no>

OUTPUT FILE
LINES PER PAGE

TABLE IV

: <file name>
: <No. of lines>

FORMAT OF RECORDS IN AACCOUNTS:DATA

Format of the ISAM records in the AACCOUNTS:DATA file.

WORD _ TYPE EXPLANATIONS

1-8 CHARACTER*16 User name or RT program name

9-16 CHARACTER"16 Project name
17-18 DOUBLE INTEGER Accumulated CPU time (seconds)
19-20 DOUBLE INTEGER Intermediate CPU time (basic time units)
21-22 DOUBLE INTEGER Accumulated console time {minutes)
23-24 DOUBLE INTEGER Intermediate console time {seconds)
25-26 DOUBLE INTEGER Accumuiated number of pages printed
27-28 DOUBLE INTEGER: . Intermediate number of pages printed
29-30 DOUBLE INTEGER Accumulated No. of biock 1/0 transfers
31-32 DOUBLE INTEGER Intermediate No. of block I/0 transfers
33-34 DOUBLE INTEGER Accumulated ND-500 CPU time (seconds)
35-36 DOUBLE INTEGER Intermediate ND-500 CPU time (basic time units)
37-38 .DOUBLE INTEGER Accumulated ND-500 console time (minutes)
39-40 DOUBLE INTEGER Intermediate ND-500 console time (seconds)

ACC: ADJUST-ACCOUNTING-FILE

This enables the values of the number of accounts before warning and maximum
number of accounts to be modified while accounting is running and without
resetting the file by @ INIT-ACCOUNTING or by DUMP-AND-ACCUMULATE.

ACC: RESET-ACCOUNTING-FILE
This sets the first word in the file, i.e the number of records, to zero.

ACC: SET-INFORMATION-FILE
This opens a file to which all information from the commands
DUMP-AND-ACCUMULATE, NUMBER-OF-ACCOUNTS, LOOK-ACCUMULATED,
DELETE-ACCUMULATED-USER and DELETE-ACCUMULATED-PROJECT s

written. Once defined the file remains open until the EXIT command is given or
until a new information file is defined.
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THE BATCH SYSTEM

The batch system is described in the manual SINTRAN Il Timesharing/Batch
Guide (ND-60.132). Two commands are restricted to user SYSTEM. They are the
commands to-activate and abort a batch proceéss:.

@BATCH and @ ABORT-BATCH.

@BATCH

This command finds a passive batch processor and starts it. It then prints BATCH
NUMBER = <batch number> where <batch number> is a decimal integer
which may be used in future commands to identify the batch processor.

If there are no passive batch processors in the system, the message NO BATCH
AVAILABLE is printed.

After the batch processor is started, it immediately enters waiting state as the
batch queue will initially be empty. It will automatically be restarted when a
batch-input-file/batch-output-file pair is entered into the batch by an
@APPEND-BATCH command.

@ABORT-BATCH <batch number>
This command wiil abort a batch processor and release all resources reserved by

the batch processor. Any job currently running will be aborted immediately, and
the batch queue will be cleared.
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PERIPHERAL DEVICES

Peripheral devices are supported by the file system. User SYSTEM is responsibie
for introducing them to the file system. This is done by the command:

@ SET-PERIPHERAL-FILE <file name>, <device number>
This command defines the specified <file name> as a peripheral file. The
<!device number> is an octal value. A list of logical device numbers is found in
Appendix L. The <file name>may be chosen by the operator. If the file does not
exist it must be enclosed in quotation marks.
Example:

To introduce the line printer one types:

@SET-PERIPHERAL-FILE "LINE-PRINTER’" 5

Legal access is specified by the command:

@SET-FILE-ACCESS L-P, WA, WA, WAD
The command

@ SET-TERMINAL-FILE < file name>

will specify <file name> as the name of all terminals, i.e., a time-sharing user
may refer to his terminal by the specified <file name>. If the file does not exist
it must be enclosed in quotation marks.
Example:

After:

@ SET-TERMINAL-FILE "TERMINAL"

TERMINAL may be used as an output or input file name, i.e.,

@SET-FILE-ACCESS TERM, RWA, RWA, RWAD
@COPY TERMINAL FILE-ONE

will copy FILE-ONE to the terminal.

.
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REMOTE JOB ENTRY

General Remarks

RJE emulators are delivered for emulating I1BM 2780, 1BM 3780, IBM HASP
WORK STATION, CDC 200 USER, UNIVAC DCT 2000 and Honeywell Bull GERTS
115. An emuiator is delivered on a diskette in BRF format. The emulators are run
as RT programs and must be loaded by the RT loader. The starting and stopping
of an RJE emulator must be done by user SYSTEM on user RT.

The emulator (in BRF format) should be copied to a mass storage file. This is
done by,-for instance:

@COPY ""RJEFILE: BRF” F-D-1
®@COPY-FILE ""RJEFILE:BRF" F-D-1.
Load procedure of an RJE emulator:
@RT-LOADER

RT-LOADER

*NEW-SEGMENT ,,,,,

SEGMENT NO.: 37

*LOAD RJEFILE ,,

*END-LOAD

*EXIT-LOADER

To start the emulator one of the following commands must be given:

@RT IBM4 if IBM 2780 or 3780

@RT DCT4 if OCT 2000

@RT CDC4 if CDC 200 USER

@RT GRTS4 if GERTS 115

@RT HASP if HASP WORK STATION
@RT [PRO if NTR

A starting message is then written on the RJE communication terminal (normally -
terminal 2, logical device number 9). One may then continue on the RJE
communication terminal according to the user’s guide for that type of emulator.

To stop an RJE terminal, a command may be given on the communication
terminal of the RJE emulator, or the SINTRAN command

@ABORT may be given from another terminal. In this case, all RT programs
concerning RJE must be aborted.
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If IBM 3780:

@ABORT IBMQ,
@ABORT IBM1,
@ABORT IBM2,
@ABORT IBM3, -
@ABORT IBM4.

If DCT 2000:

@ABORT DCTO, . . .
@ABORT DCT4.

A similar procedure is used for other RJE emulators.

The Remote Batch Queue

In the same way as for the local.batch, it is possible to queue files containing
remote batch jobs on a remote batch gueue held internally in SINTRAN I11.

When a special command is given to the emulator, it will start reading input file
names from the remote batch queue. Another command will reset the emulator
to interactive mode, where input file names are given from the communication
terminal. 4'
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3.8.3 Commands to Maintain the Remote Batch Queue

3.8.3.1 The APPEND-REMOTE Command

This command adds a remote batch input file to the specified remote batch
queue. "

The format is
@APPEND-REMOTE <host computer> , <input file>
where
<host computer>
is one of the following names:
IBM
cDC
UNIVAC
HONEYWELL-BULL

or any other device name established by the command @SET-
PERIPHERAL-FILE. Default file type is REM.

<input file>
is the name of the file from which batch-job-input is to be taken.

Note that the remote-batch input file must have read access for user RT.
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3.8.3.2 The LIST-REMOTE-QUEUE Command

This command lists the contents of a remote batch queue.
The format is:

@LIST-REMOTE-QUEUE  <host computer >

where

< host computer >

is ene of the following names:

IBM

CcDC

UNIVAC
HONEYWELL-BULL

Example ofé @ LIST-REMOTE-QUEUE list:
@LIST-REMOTE-QUEUE IBM -
1 CARD-READER

2 (USER-NAME) IBMJOB
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The DELETE-REMOTE-QUEUE-ENTRY Command

This command may be used to remove an entry from the remote batch queue.

The format is:
@DELETE-REMOTE-QUEUE-ENTRY <host computer>, <queue entry>
where
< host computer>
N .
is one of the following names:
IBM
CcbC

UNIVAC
HONEYWELL-BULL

< queue entry>

is the file name given in the @ APPEND-REMOTE command.
An exact match is required between the second parameter of this command and
the remote batch queue entry. The exact format of the remote batch queue entry

to be removed may be checked by the @ LIST-REMOTE-QUEUE command.

If the remote batch queue contains two equivalent entries, the first one will be
removed.

This command must be issued by user SYSTEM or the user owning the job file in
the queue in order for it to be deleted from the queue.
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COMMANDS TO INITIATE AND TERMINATE-NORDNET

@START-COMMUNICATION [<line number> ]

Parameters:
<line number> may be omitted if there is only one possible remote connection.
Function:
Initiate communication on a communication line. A configuration table containing
the correspondence between channel numbers and logical device numbers is
sent to the remote computer. If the remote computer answers with its own con-
figuration table within 12 seconds, the message COMMUNICATION
STABLISHED is printed. If no answer is received, the message NO REPLY is
printed and control is returned to the SINTRAN. However, the system continues
to retransmit the configuration table untii a ®STOP-COMMUNICATION com-
mand is given. Thus, there may be an arbitrary time delay between the @ START-
COMMUNICATION commands on the twe computers.
This command may only be executed by user SYSTEM and user RT.
@STOP-COMMUNICATION [<line number> ]
Parameters:
<line number> may be omitted if there is: only one possible remote connection.
Function:
Terminate communication on a communication line.
This command may only be executed by user SYSTEM and user RT.

Format:

@REMOTE-LOAD <load file>, <bootstrap address>, <line no.>
To load a stand-alone program into a remote computer.

Parameters:

< load file>
File name of program in BPUN format.

< bootstrap address>
Starting address of bootstrap in remote computer. It occupies approximate-
ly 400s words (DEF = 0).

<line no.>
line number to remote computer (DEF = 1 if only one remote computer).
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Rules:

1. Permitted only for users RT and SYSTEM.

2. Valid only when communication is stopped on the line.

3. The  bootstrap must reside on a system file (SYSTEM)
REMOTE-BOOTSTRAP:BPUN, in the local computer. The file must be in the
BPUN format. It is usually generated at system generation time.

4. Before doing a remote load from the local computer, the remote one must
be initiated. This is done on the remote computer by pressing MASTER
CLEAR and typing <octal no.> & on the console terminal. <cctal no.> is
the-hardware device number of the communication line. If automatic load
is used, only MASTER CLEAR and LOAD are required.

Example:

@REMOTE-LOAD REMFI, 37400, 1

The file called REMFI on the local computer will be loaded to the remote compu-
ter on line 1. The bootstrap will oceupy the memory area 37400 - 37777 in the re-
mote computer.

@REMOTE-PASSWORD <line no.>, <password >

Set the password to be used upon remote open file from RT programs.

Parameters:

<line no.>
line number to remote computer (DEF =1, if only one remote computer).

< password>
(DEF = no password).

Rules:
1. Permitted only for user SYSTEM.
2. The password is used on the opening of a file through <line no.> by an

RT program. The file is only opened if the password of user RT in the re-
mote computer is equal to this password.
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Example:
@REMOTE-PASSWOQRD 3, DELTA

Files are only opened in the remote computer on line number 3 if user RT has
password DELTA.

For further information about NORDNET, see the following manuals:

SINTRAN HI Communications Guide (ND—60.134) and
NORDNET System Documentation (ND—60.081)
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THE MAIL SYSTEM

The Mail System makes it possible to all users to send a message to any other
user. User SYSTEM may also send a broadcast to all users.

Messages and broadcasts are normally put into a mailbox and the receiver is
notified when logging in and logging out. The receiver himself must, however,
ask for the waiting mail by the command @ MAIL.

Messages and broadcasts may also be sent directly and immediately to all
terminals {(having logged-in users or not) without any notification.

The Mail System is entered by the SINTRAN Ill command @ MAIL. Afterwards, a
set of mail subcommands are available. Some of these ¢commands are restricted

to user SYSTEM.

The format is:

@MAIL [<output file>]

Each time the Mail System is entered, all waiting mail for this user will be printed
on the specified <output file>.

Subcommands to the Mail System:
*HELP

All available Mail subcommands will be listed.

“EXIT

Exit from the Mail System.

*INITIALIZE <maximum number of messages >

(Restricted)

The maximum length of a message is 256 words.

This command must be given by user SYSTEM before the Mail system can be

used. It can also be used to re-initialize the system. The mailbox is the mass
storage file (SYSTEM)MAILBOX:DATA.
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*BROADCAST
(Restricted)

The messagé is asked for by MESSAGE: (See Note.) and must be terminated by
a (CTRL)L character. The message will be put into the mailbox. $ is converted to
CR, LF. An (apostrophe) is not permitted, but terminates the message on output.

Note. See example printout of SYSTEM MESSAGE(s).

*DIRECT-BROADCAST
(Restricted)

The message will be asked for by MESSAGE: and must be terminated by a
(CTRL)L character. The message will immediately be sent to all terminals. S and ’
are handled as for *BROADCAST.

*SEND-MESSAGE <user name >

the message is asked for by MESSAGE: (See note.) The text is terminated by
(CTRL)L. The message will be put into the mailbox, addressed with <user
name>. $ and ' are handled as for *‘BROADCAST.

Note. See example print out of SYSTEM MESSAGE(s).

"SEND-DIRECT-MESSAGE <terminal number>

The message is asked for by MESSAGE:.(See Note.) The text is terminated by
(CTRL)L. The message will be sent immediately to the specified terminal.

Note. See example printout of SYSTEM MESSAGE(s).

*LIST-MESSAGES <output file name >
{Flestricted)

All messages will be listed together with a message number.

*LIST-BROADCASTS <output file name >
(Restricted)

All broadcasts will be listed together with a broadcast number.

"DELETE-MESSAGE < message number>
(Restricted)

The message will be deleted. The message number can be found in the output
from LIST~MEZSSAGES.
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*DELETE-BROADCAST <broadcast number>
(Restricted)

The broadcast will be deleted. The number can be fou
LIST-BROADCASTS.

*STOP-MAIL-SYSTEM
(Restricted)

The Mail system will not be available. However, existing

*RUN-MAIL-SYSTEM
(Restricted)

The Mail system will be restarted, containing the same
stopped by STOR-MAIL-SYSTEM.

nd in the output from

rail will not be lost.

mail as before it was

ND-30.003.05



3.1

3—-70

Reentrant-Sybsystems Commands

The following command will establish a subsystem as a reentrant subsystem.

The subsystem will be read from a file of type BPUN. The command will call the
RT loader and the subsystem is then loaded to a segment. The subsystem name

is then inserted into a command table, which is searched by the command

@ RECOVER before it inspects the list of files for a PROG type file.The format is:

@DUMP-REENTRANT < subsystem name >, <start address >, <restart
address>, <binary file>

where
<.subsystem name>

is the name of the subsystem.

< start address >

is the initial start address, found on a NORD Software Library Program
Description (PD) sheet (See Appendix G).

< restart address>

is the address where the program should be reentered by the @ CONTINUE
command, found on a NORD Software Library Program Description sheet
{See Appendix G).

< binary file>

is a file containing the subsystem in the format made by the )BPUN
command of the MAC assembler. Defauit file type is BPUN.

Example:

@COPY-FILE "MAC:BPUN" F-D-1
@DUMP-REENTRANT MAC, 177777, 177775, MAC

The subsys;em MAC will be loaded to a segment and may now be started -
by

@RECOVER MAC or just @ MAC,
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The following command will delete the subsystem name from the command
table mentioned above. The format is:

@DELETE-REENTRANT < subsystem name>
where
<su55ystem name >
is the name of the reentrant subsystem.
Example:
@ DELETE-REENTRANT MAC
The subsystem MAC will no longer be available as ai reentrant subsystem.

The commands @DUMP-REENTRANT‘and @DELETE-REENTRANT are only avail-

able to user SYSTEM. The command @LIST-REENTRANT is available to public
users.
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THE SPOOLING SYSTEM

The term spooling is derived from SPOOL, an acronym for Simultaneous Peri-
pheral Output On Line. it allows several users to print files to one peripheral
“simuitaneously”. A queue entry is put in a spooling queue containing informati-
or about which file is to be printed, who entered .it, how many copies are to be
printed and possibly a message to be printed on the error device prior to starting
the output to the peripheral.

In order to have a spooling system on the computer, SINTRAN Ill has to be ge-
nerated with the required spooling programs. These are system inciuded real-ti-
me programs called SPRT1, SPRT2, etc.
Before we start a spooling process it is necessary to :
3
- make a peripheral file (with the same LDN as in the SINTRAN order).
- create the necessary number of versions of the file.
This is usually 10 files, known as spooling files.

Example :
@ SET-PERIPHERAL-FILE "LINE-PRINTER”,44B
@ SET-FILE-ACCESS LINE-PRINTER, WA, RWA, RWAD
@ CREATE-NEW-VERSION LINE-PRINTER:;10,0

There are now 10 versions of the file LINE-PRINTER. The first ver-
sion is a peripheral file with device number 44B.
The remaining files are spooling files.

The spooling system has to be started (@ START-SPOOLING) for each spooling
davice. The spooling program then reserves the peripheral file, thus output to the
peripheral must be through the spooling program.

The spooling program can be defined as having an automatic stop before star-
ting the printout (@ DEFINE-SPOOLING-CONDITIONS). Thus allowing the system

supervisor to recive messages about the job, eg., changing to a new paper type,
etc.

The spooling files are used for intermediate storage of the text to be printed. All
the spooling files, even if they belong to different spooling programs, take their
space from a "pool” of spooling pages under user SYSTEM. The default value of
this “"pool’’ is 500 pages but this can be changed
(@GIVE-SPOOLING-PAGES, @ TAKE-SPOOLING-PAGES) by user SYSTEM. Note
that user SYSTEM must have as many free pages as the spooling system has
spooling pages.
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Commands to control the spooling program:

@DEFINE-SPOOLING-CONDITIONS
@GIVE-SPOOLING-PAGES ’
@START-SPOOLING
@STOP-SPOOLING
@TAKE-SPOOLING-PAGES

There are two ways to print to the peripheral. One uses the spooling files and the
other uses the user's own files.

From an editor, we can specify the peripheral file as the output device or the file
we want to write to (write-to-documment). In a command, the peripheral file may
be used as a parameter for the output file.The text we want to get printed is then

copied to a free spooling file and a queue entry pointing to the spooling file i;
generated.

‘WL-P L-P:;4 (spooling file)

Spooling queue

l NS

@APPEND-SPOOLING-FILE L-P MYFIL

NN

MYFIL:TEXT

If the text we want to print has the desired format stored on a file, we can ap-
pend a queue entry, pointing to the user's file, to the spooling queue.

The peripheral can be defined with an identification key
(@SET-SPOOLING-FORM) which can be used to compare with the user text con-
nected to the spooling queue entry. If a match is found the file is printed. This
could be used to sort out the queue entries for printing, with ‘user text that
match, ie., using the same paper format. If a spooling queue is shared by several
peripherales, thus saving segment space, the spooling form can_.be:used to print
to the desired peripheral. -
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Spooling queue -

SPOOLING-FORM-2

SPOOLING-FORM-1

< SPRT 1 @

LINE-PRINTER-1 LINE-PRINTER-2

If you want to move a queue entry in order to reorganize the queue, use the
command @MOVE-SPOOLING-QUEUE-ENTRY. An interchange buffer is then us-
ed to shift the queue entry backwards or forwards in the queue.

Spooling queue TN TN N

\—/

Interchange buffer

. Commands used to control the spooling queue:

@APPEND-SPOOLING-FILE
@DEFINE-SPOOLING-FILE-MESSAGE
@DELETE-SPOCLING-FILE
@MOVE-SPOOLING-QUEUE-ENTRY
‘@ REMOVE-FROM-SPOOLING-QUEUE
@SET-NUMBER-OF-PRINT-COPIES
@SET-SPOOLING-FORM

When the spooling program fetches a queue entry and starts to print this file the
queue entry is removed from the spooling queue and it is no longer possible to
use the commands to control the queue elements. A number of commands are,
however, available for the control of the file currently being printed.

The printing can be stopped and started, or we can jump forwards or. backwards

in the file. We can restart the printing, or just terminate the printing-even when it
is not finished.
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The commands to controi the file currently being printed on are: .

@ABORT-PRINT v
@BACKSPACE-PRINT

®@FORWARD-SPACE-PRINT

@RESTART-PRINT

@START-PRINT

@STOP-PRINT

Some commands provide the user with information about the spocling queue,
the spooling form and the free spooling pages ("'the pool”).

Information commands are:

@LIST-SPOOLING-FORM
@LIST-SPOOLING-QUEUE
@SPOOLING-PAGES-LEFT

When the spooling program starts to print a file it first outputs a text string con-
taining information from the queue entry along with system title and date. This

spooling header can be removed, ie., the printing consist only of the text in the
file (@ REMOVE-SPOOLING-HEADER)

Commands available in the SINTRAN SERVICE PROGRAM are:

*INSERT-SPOOLING-HEADER
*REMOVE-SPOOLING-HEADER
*SET-SPOOLING-DEVICE-NUMBER
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Spooling Commands For The User System

Start Spooling

@START-SPOOLING < peripheral file name >
(Restricted)

Starts the spooling program for the specified peripheral device. The peripheral
will be reserved for the spooling program and the spooling program will print
every file linked to the spooling queue for that device until the
@STOP-SPOOLING command is used.

The number of pages given to spooling files will be compared to the number of
unused pages belonging to user SYSTEM. If the latter number is smaller, the
number of pages given to spooling will be reduced accordingly.

If more than one version of the file is a peripheral device, the spooling programs
for all peripheral versions of the file is started. One specific peripheral device
may be selected by including a version number in the file name.

An error message will appear if the specified file name is not the name of a
peripheral or if no spooling program exists for a specified peripheral.

Before this command may be executed, the command @RTENTER must have
been given.

Stop Spooling

@STOP-SPOOLING < peripheral file name >
(Restricted)

Stops the spooling program for the specified peripheral and releases the
peripheral from the spooling program. Any file currently being printed by the
spooling program will be completed before the spooling program is stopped. The
spooling queue is unaffected by the command and files may still be appended to
the queue. The spooling program will resume printing the files in the spooling
queue when the @ START-SPOOLING command is used.
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3.12.1.4

3.12.1.5

Give Spooling Pages

@GIVE-SPOOLING-PAGES < number of pages>
(Restricted)

There is a limit to the number of pages of the disk that can be used by the
spooling files. That limit may be increased with this command. Note that the
command does not guarantee that the disk space is available. 500 pages are
initially given to the spooling system.

Take Spooling Pages

@TAKE-SPOOLING-PAGES <number of pages>
(Restricted)

This command may be used to decrease the number of pages the spooling files
may use. The pages to be taken must be unused.

Define Spooling Conditions

@DEFINE-SPOOLING-CONDITIONS < peripheral file name >, <printing name of
spooling files?>, <stop and wait for START-PRINT before printing file?>,
<number of lines per page>

(Restricted)

This command defines conditions under which spooling on the specified
peripheral must operate. The second parameter may take the values YES or NO.
If YES, the file names of all files printed on the peripheral will be written on the
error device. The third parameter may also take the values YES or NO. (YES is
only permitted if the previous parameter also had the value YES.) A positive third
parameter will result in automatic stop-print condition before every file is empt-
ied on the peripheral. The @ START-PRINT command must then be used to ob-
tain a print-out. The fourth parameter is number of lines per page as used by the
commands @ FORWARD-SPACE-PRINT and @ BACKSPACE-PRINT, and will only
have effect on these commands.
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3.12.2.3

3-78

Spooling Commands for Public Users

List Spooling Queue

@LIST-SPOOLING-QUEUE < peripheral file name >, <output file >

This command gives information on the entries in the spooling queue for the
specified peripheral. The information includes file name, number of bytes in file,
name of user who appended the file, the number of copies to be printed and, if
applied, a user message to be written to the error device when emptying the file.
Similar information is supplied for the current print-out. In addition, the spooling

system gives the approximate number of bytes left to print in the current
print-out.

Stop Print

@STOP-PRINT <peripheral file name >

Stops the current print-out on the specified peripheral. The spooling system will
await further Lcommands. Only user SYSTEM and the user who appended the fi-
le can stop the print-out.

Start Print

@START-PRINT < peripherai file name>

Resumes printing of the current print-out. The print-out may have been stopped
with the @STOP-PRINT command, an automatic stop-print condition may have
been specified with the @DEFINE-SPOOLING-CONDITIONS command or the
user may have specified a stop-print to occur in the @ APPEND-SPOOLING-FILE
command or when closing the file. The @START-PRINT command is only
available to user SYSTEM and the user who appended the file to the queue.
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3.12.2.5

3.12.2.6

3.12.2.7

Forward Space Print

@FORWARD-SPACE-PRINT <peripheral file name>,<number of pages>,
<number of lines >

This command may only be used when the printing is in a.stop-print state.

The command causes a forward space of the current print-out. The number of
lines per page is device dependent, but may be changed by the @DEFINE-
SPOOLING-CONDITIONS command. Only user SYSTEM and the user who
appended the file may use this command.

Backspace Print

@BACKSPACE-PRINT <peripheral file name>, <number of pages>, <number
of lines >

Similar to the command above, but causes a backspace of the current print-out.

Move Spooling Queue Entry

@MOVE-SPOOLING-QUEUE-ENTRY <peripheral file name>,<file name>,
<insert or append?>, <before/after file name >

In the spooling queue for the specified peripheral the file specified as second
parameter will be moved in front of or after the file specified as last parameter.
if the third parameter is |, the file will be placed in front, if the parameter is A,
the file will be placed after. All users may move the entries they have appended ‘
further back in the spooling queue, but only user SYSTEM may move entries
forward in the queue.

Remove from Spooling Queue

@REMOVE-FROM-SPOOLING-QUEUE <peripheral file name>, <file name>

Removes the file specified as last parameter from the spooling queue for the
peripheral. The contents of the file will be retained. Only user SYSTEM and the
user who appended the file to the gueue may use this command.
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3.12.2.9

3.12.2.10

Delete Spooling File

@DELETE-SPOOLING-FILE < peripheral file name>, <file name>

The file specified-in the second parameter is ramoved from the spooling queue
for the specified peripheral. If the file is a spooling file, its pages are released
and returned to the pool of free spdoling pages. Only user SYSTEM and the user
who appended the file to the queue can delete the file from the queue.

Abort Print

@ABORT-PRINT < peripheral file name >

L]
Aborts the current print-out on the specified peripheral and lets the spooling
program continue with the next file in the queue. The command has no effect if
the spooling program for a specified peripheral is not started or if no file is being
printed. Only user SYSTEM and the user who appended the file to the queue can
abort the printing of the file.

Restart Print

@RESTART-PRINT < peripheral file name>

Restart the printing of the file currently being processed by the spooling
program. The command has no effect if the spooling program for the specified
peripheral is not started or if no file is being printed. Only user SYSTEM and the
user who appended the file to the queue can restart the printing of the file. The
command is useful when, for instance, a paper crash has occurred in the line
printer.
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3.11.2.13

Append Spooling File

@APPEND-SPOOQOLING-FILE <peripheral file name>, <file name>, <number of
copies>, <text> [, < printing message independent of spooling conditions? > ]

The file specified in the second parameter is appended to the spooling queue for
the specified peripheral. The specified number of copies of the file will be print-
ed on the peripheral. The fourth parameter defines a text (which must be termi-
nated with a ') to be written out on the error device when emptying the file. The
last parameter is only requested if <text> is specified and may take the values
YES or NO. If YES, the text will be written and a stop-print condition will occur
independent of conditions specified in the @DEFINE-SPOOLING-CONDITIONS
command. If NQ, the text will be supressed if the command
@DEFINE-SPOOLING-CONDITIONS <peri <peripheral file name>, NO, NO,,
has been issued. Default value for this optional parameter is NO.

Set Number of Print Copies

@ SET-NUMBER-OF-PRINT-COPIES < peripheral file name >, <file name >,
< number of copies>

Specifies the number of print copies desired for a file in the spooling queue.

Define Spooling File Message

@DEFINE-SPOOLING-FILE-MESSAGE <user text>, <printing message
independent of spooling conditions?>

This command is available to every user and defines a text to be written to the
error device whenever one of the terminal user's spooling queue files is to be
emptied on a peripheral. The text given by the parameter will be used until an-
other text is defined. If no text is wanted, .a single quote (') must be used as par-
ameter. The text is supressed if second and third parameters of @
DEFINE-SPOOLING-CONDITIONS are NO and <printing message independent
of spooling conditions?> is NO.
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3.12.2.16

3.12.2.17

3-—82

Spooling Pages Left

@SPOOLING-PAGES-LEFT

Lists the number of pages that can be used by the spooiing files. Note that the
number given is an upper limit and the actual available disk space may be less.

Monitor Calls

Two monitor calls are available for programmable control of the spooling system.
The SPCLO monitor call (MON 40) will close a spooling file and define a text to
be written to the error device when the file is to be emptied. The RSPQE monitor
call (MON 55) will remove the first spooling queue entry and place it in a user
area.

Spooling Form
@SET-SPOOLING-FORM < peripheral file name >,

<'spooling form identification >
This command is used to define an identification key which is compared with the
user text connected to spooling queue entry. If match is found the file is printed.
This could be used to sort out for printing all spooling entries with the same "'u-
ser text”’, i.e., using the same paper format. The same command is used to reset

the identification key. Oniy the user SYSTEM can use this command.

< spooling form identification > contains a text followed by an apostrophe (’).

List Spooling Form
@LIST-SPOOLING-FORM < peripheral file nama>

This command lists out the identification key defined by the "‘set-spooling-form”
command.
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THE SINTRAN ill SERVICE PROGRAM.- - -

This program is activated by the command
@SINTRAN-—SERVICE—~PROGRAM.

It is available only to user SYSTEM and can only be used from one terminal at a
time. It has several subcommands which can be used to change system
variables, tables etc. These are given after the * prompt.

To return to SINTRAN Il use the *EXIT subcommand.

The service program operates on resident memory, memory-image and the save
area. Each subcommand asks which area is to be operated on and the answer is
YES or NO in each case. Most subcommands can operate on all three areas

simuitaneously. Some can only operate on one area and will ask which area to
access.

Numbers given as parameters to subcommands and numeric output from the
program are octal by default.

If the subcommands are used. in a MODE or BATCH-file they must be preceded
by @.

The foilowing are the subcommands available:

@SINTRAN-SERVICE-PROGRAM
*ASCIHI-DUMP

See also "OCTAL-DUMP.

Function:
Dump an area as ASCII characters.

Format:

*ASCI-DUMP  <area>{, <segment no.>], <low address >, <high address>,
<output file>

Parameters:
See 'OCTAL-DUMP.

Rules:

Each line of the dump consists of a maximum of 64 characters. Control
characters {LF, CR etc.) are output as printable characters. le. CR on
TERMINAL generates a carriage return on the device.
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@SINTRAN-SERVICE-PROGRAM-. .
*CC .

Function: -
Comment. The command has no effect. Normaily used in MODE and batch jobs.

Format:
*CC <text>

Parameters:
<text> .
any-printable characters.

. @SINTRAN-SERVICE-PROGRAM
- *CHANGE-BUFFER-SIZE

Function: ‘

Change the length of the ring buffer of a logical device. Total buffer area is
limited depending on system configuration; if a substantial increase in size is
desired, caiculations should be made.

Format:

*CHANGE-BUFFER-SIZE <logical device no.>,<input or output>,<buffer
size >, <image?>, <save-area?>

Parameters:
<logical device no.>
(OCT).
<input or output>
< buffer size >
length of ring buffer in words or bytes (OCT).

<image?>
<save-area?>
YES = modify area.
NO = do not modify (DEF = NO).
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@SINTRAN-SERVICE-PROGRAM
*CHANGE-DATAFIELD — )

Function:
Change value of displacements in datafields.

Format:

*CHANGE-DATAFIELD <logical unit no.>, <input/output>, <memory?>,
<image?>, < save-area?>
Subcommands (see below)

Parameters:
<logical unit no.>

(ocT).

<input or output>

input = input part.
output = output part.
<memory?>
<image?>

<save-area?>
YES = modify the area.
NO = do not modify area (DEF = NO).
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1. The command must not be used in batch jobs.’

2. Subcommands for patching must follow rutes -3, 4 and 6 of @LOOK-AT.
The address specified must be a relative octal address within the datafield
or the symbolic name of an item within the datafield.

3. The symbolic names available are:
AERRB FLAGB
ARG FYLLE
BHOLD HDEV
BLSZ HENTE
BRKTAR HSTAT
BSTATE

- BUFST IBLOAD
BWLINK ICORAD

, IFUNC
CARG IMAXBHOLD
CFREE IMAXW
CHARI I0LOG
CNTREG IOTRANS
COMFL IRETW
CONVTAB ISTATE
CTRG
CTTYP LAST
CXRG
MAX
DBADR MAXBHOLD |
DBPROG MFUNC
DERROR MINBHOLD
DFLAG MLINK
DFOPP MTRANS
DRG
DRIVER RESLINK
DRT RTRES
ECHOTAB
ERCNT
Example:

®SINTRAN-SERVICE-PROGRAM

*CHANGE-DATAFIELD 36,1,Y,Y,Y

TSPEED/177777
0

"EX

@

177777
0

SERRB
SETDV
SSREF
STDEV
STDRIV
STRSEG

TACNS
TACOUNT
TERM
TMR
T™SUB
TRG
TRLREG
TSPEED
TSTATE
TTMR
TYPRING

WERRSB
WFLAG

XRG

210

The baud-rate (speed) for terminal 36 on a normal interface is changed to 9600

baud.
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@ SINTRAN-SERVICE- PROGRAM
*CHANGE-VARIABLE

Function:
Examine and change system variables,which may be single- variables-or arrays.
For some variables, the memory image and/or save area may be affected. For

some variables resident memory may be affected: this is indicated by an M in
the rules below.

Format:
"CHANGE-VARIABLE <variable name> [, <index>], <value>[, <memory?>]
<image?>, <save-area? > 3
Parameters:
<variable name >
see rule 1.
<index >
only if <variable name> is an array (OCT). See rule 1.
<value>
new value (OCT, DEF = old value).
<memory? >
YES = modify area, NO = do not modify. Specified only if resident
memory is to be changed.

<image?>
<save-area?>

YES = madify area.

NO = do not modify (DEF = NO).
Rules:

The following are legal values of <variable name>. The index range is
specified for arrays.

BGLPAGE

Last logical page number legal for background programs.

BGFPAGE

First logical page number legal for background programs.

CACHLIM

Change the CACHE-INHIBIT-LIMIT register of NORD-10. The most
significant byte is the upper limit and the least significant byte the lower .
limit.

CCFPAGE

First legal logical page for RTCOMMON.
CCLPAGE

Last legal logical page for RTCOMMON.
CNVRT (M, 0sindex<13)

Address of logical unit tables.

ENDCOR

Upper address of resident memory.

EXTDS (M, O<index<3)

Address of the extended ident code tables.
FIXMAX (M)

*
Maximum number of pages which can be fixed in memory simultaneously.
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IDNTS (M, O<index<3)

Address of the ident code tables.

IMASK

Value is a mask to be used for enabling internal interrupts (TRR HE).
LCACHLIM

Change the lower limit of the CACHE-INHIBIT-LIMIT of ND-100.

LOADI (M}

= (: RT loader shall initialize RTFIL.

4 (: RT loader will not initialize RTFIL.

MAXP (M) :

Maximum number of pages in memory for a demand segment.

RTFPAGE

First legal logical page number for RT programs on page table 1.

RTLPAGE

Last legal logicai page number for RT programs on page tabie 1.

TABLES (M, 0<index<3)

Address of timer, background, batch and RTCOMMON table (CCTAB).
TMCTAB (M, 0<index<107}

Monitor call types (see °DEFINE-USER-MONITOR-CALL). The TMCTAB
array is a byte array (eo, es, ..., @217, octal index). The parameter <index>
is a word index. Thus two bytes are changed by one command. Eg. to
change the type of byte element es to 1 when ez is 16, use
*CHANGE-VARIABLE TMCTAB, 1, 416, ...

UCACHLIM

Change the upper limit of the CACHE-INHIBIT-LIMIT of NORD-100.
UNAFLAG (M)

Flag set + 0 if system is unavailable (@ SET-UNAVAILABLE).

USEGADR .

Address of first free entry in segment table.

UZEROFLAG (M)

= 0: the user's working area (background segment) will not be changed
on each @ LOGOUT.

#+ 0: the area is set to all zeros on each @LOGOUT. All pages released
from a file by @ DELETE-FILE are cleared.
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@SINTRAN-SERVICE- PROGRAM
"CLEAR-ENTER-COUNT =

See also *SET-MAX-ENTER-COUNT.

Function:

Clear the enter count for a terminal and allow attempts to log in on that terminal
again.

Format:
"CLEAR-ENTER-COUNT <logical unit no.>, <memory? >

Parameters:
<logical unit no.>
{DEC.)
<memory?>
YES = modify area.
NO = do not modify (DEF = NO).

@ SINTRAN-SERVICE-PROGRAM
*DEFINE-BASIC-TIME-UNIT

See also related *DEFINE-TIME-SLICE.

Function:
Set the length of the basic time unit in milliseconds.

Format:
*DEFINE-BASIC-TIME-UNIT < milliseconds >, <image?>, <save-area? >

Parameters:
<milliseconds >
(OCT).
<image?>
< save-area?>
YES = modify area.
NO = do not modify (DEF = NO).

Rules:
The standard basic time unit is 20 ms.
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@SINTRAN-SERVICE-PROGRAM
*"DEFINE-BATCH-SUPERVISOR

Function: .
Define an RT program to be started each time a batch job is terminated.

Format:

*DEFINE-BATCH-SUPERVISOR < program name>,<memory?>, <image?>,
< save-area?>

Parameters:
< program name >
RT description address or RT program name.
<memory? >
<image?>
< save-area?>
YES = modify area.
NO == do not modify (DEF = NO).

Rules:
None.

@SINTRAN-SERVICE-PROGRAM
"DEFINE-PROMPT-STRING

Function:
Define a string to be printed instead of the default prompt in SINTRAN remote

mode. String may also be declared to replace default prompt in SINTRAN local
mode.

Format:
“DEFINE-PROMPT-STRING <string>, <local mode? >

Parameters:
<string >
the string to replace the old one, terminated with '
<local mode?>
YES = also to replace string in local mode.
NO = not to replace string in local mode.
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@SINTRAN-SERVICE-PROGRAM
*DEFINE-RTCOMMON-SIZE-———

Function:
Define the size of the RTCOMMON area’in pages...

Format:

"DEFINE-RTCOMMON-SIZE <no. of pages >, <first physical page>,
<image?>, <save-area?>

Parameters:

<no. of pages>
new size (OCT).

< first physical page>

' physical page where RT common should start. In addition to the pages

generated for the system, only 8 pages can be added. (DEF = upper end
of physical memory.)

<image?>

< save-area>
YES = modify area.
NO = do not modify (DEF = NO).

Rules:

Size can be increased by up to 10sK in addition to the RT common size
defined at system generation.
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@ SINTRAN-SERVICE-PROGRAM
‘DEFINE-SEGMENT-FILE

Function:
Associate a segment file number with a segment file name for the RT-loader.

Format:
DEFINE-SEGMENT-FILE <memory?>, <save-area? >, <segment file no.>,
<segment file name > [, <redefine segment file? > ]

Parameters:
<memory? >
<save-area?>
YES = modify area.
NO = do not modify (DEF = NO).

<segment file no.>
{OCT: 0 - 3).
. <segment file name >
any existing contiguous file.
<redefine segment file? > .
only if <segment file no.> is already defined. Specify YES or NO

(DEF = NO).

Rules:

1. Users SYSTEM and RT must have read and write access to <segment file
name>. ‘

2. The page address of all the pages in the segment file must be <77777s.
The command must not be used in batch jobs.
4.  .Redefine segment file only if <segment file no.> is already defined.

oo
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@SINTRAN-SERVICE- PROGRAM.
"DEFINE-TIME-SLICE = ™~

See also related "DEFINE-BASIC-TIME-UNIT. .

Function:

Define the time slice of the background programs for terminal control and batch
processors. The unit used in parameters is 10 basic time units.

Format:

*DEFINE-TIME-SLICE  <HLTIME>, <MLTIME>, <LTIML>, <LTIMU >,
<image?>, <save-area?>

Parameters:
<HLTIME> )

no. of basic units on high priority (OCT).
<MLTIME>

no. of basic units on medium priority (OCT).
<LTIML>

lower limit of basic units on low priority (OCT).
<LTIMU> :

upper limit of basic units on !ow pnorlty (OCT).
<image?>
<save-area?>

YES = modify area.

NO = do not modify (DEF = NO).

Rules:
The system is generated with standard values. They are:
<HTIME> 12 .
<MLTIME > 24
<LTIML> 24
<LTIMU > 100
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@SINTRAN-SERVICE-PROGRAM
*DEFINE-TITLE

Function:. :
Define string to be output in addition to system version string at log in on a
terminal or as part of the spooling header.

Format:
"DEFINE-TITLE <text>,<memory?>, <save-area?>

Parameters:
<text> _
any printable characters terminated by an apostrophe (‘). $ is translated to
CR, LF on output. CR on input is ignored. {* specifies no text.)
<memory?>
< save-area?>
YES = change area.
NO =  do not change (DEF = NO).

Rules: .

1. The maximum is 120 characters inciuding apostrophe.

2 The text is printed by @LIST-TITLE and when "'rub-out” (or DEL) is typed
during remote operation.

3. The command must not be used in batch jobs.

Example:

"OEFINE-TITLE $NORD 10.54 $ 810817 §’
The text will be output as:

NORD 10. 54

810817
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@SINTRAN-SERVICE-PROGRAM
"DEFINE-USER-MONITOR-CALL — -

Function:

Define number, entry point address and type of user monitor call. The code
should be assembled using FMAC or DMAC.

Format:
"DEFINE-USER-MONITOR-CALL < monitor call no.>, <start address >,
<type>,<memory? >, <image?>, <save-area? >

Parameters:
<manitor call no.>
(OCT).
< start address >
entry point of routine (OCT).

<type> ®
1 = callable only from RT programs.
16 = callable from RT and background programs

(OCT, DEF = 1).

<memory?>
<image?>
<save-area?>
YES = modify area.
NO = do not modify (DEF = NO).
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@ SINTRAN-SERVICE-PROGRAM -
*DEFINE-USER-RESTART-PROGRAM

See also *DEFINE-USER-RESTART-SUBROUTINE.

Function:

Define the user restart RT program to be started by SINTRAN after each ""power
fail - restart”".

Format:
*DEFINE-USER-RESTART-PROGRAM  <program>, < memq&y?’ >,<image?>,
<save-area?>

Parameters:
< program>
RT description address (OCT), or RT program name.
<memory?>
<image?>
<save-area?>
YES = modify area.
NO = do not modify-(DEF = NO).

Rules:
None.
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‘DEFINE-USER-RESTART-SUBROUTINE

See also *DEFINE-USER-RESTART-PROGRAM. - -

Function:

Define the start address of a user restart subroutine to be called by SINTRAN
after "power fail - restart”’.

Format:

"DEFINE-USER-RESTART-SUBROQUTINE <restart
address >, <memory? >, <image?>,
<save-area?>

Parameters:
<restart address >
entry point of the subroutine (OCT).
<memory?>
<image? >
<save-area?>
YES == modify area.
NO == do not modify (DEF = NO).

Rules:
The subroutine must reside in resident memory.
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@SINTRAN-SERVICE-PROGRAM = .
*DEFINE-USER-START-SUBROUTINE

Function: -

Define the address of a user start subroutine executed when the system is
started.

Format:

"DEFINE-USER-START-SUBROUTINE <start address >, < image? >,
< save-areaf’>

Parameters:
<start address>
entry point of subroutine (OCT).

<image?>
<save-area?>

YES = modify area.

NO = do not modify (DEF = NOJ).
Rules:

The subroutine must reside in resident memory or on the operator
communication segment (segment 3).
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@SINTRAN-SERVICE- PROGRAM- i
*DELETE-SEGMENT-FILE

Function:

Set a segment file unavailable for the RT loader. The file is not deleted from the
directory. {See @ DELETE-FILE.)

Format:

*DELETE-SEGMENT-FILE <memory? >, <image?>, <save-area?>, < segment
file no.>

Parameters:
<memory?>
<image?>
< save-area?>
YES = modify area.
NO = do not modify (DEF = NO).

<segment file no.>
(OCT: 0-3).

Rules:

A defined segment file must not be deleted {@DELETE-FILE) without being
undefined with *DELETE-SEGMENT-FILE.
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@SINTRAN-SERVICE-PROGRAM
*DUMP-RT-DESCRIPTION '

See also @LIST-RT-DESCRIPTION.

Function:
Dump the symbolic names and contents of locations in an RT description.

Format:
*DUMP-RT-DESCRIPTION <program>, <area>, < output file >

Parameters:
< program >
RT description address (OCT) or RT program name.
<area>
memory, image or save-area.
<output file>
destination of the dump (DEF = TERMINAL).

Rules:
None.
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@SINTRAN-SERVICE-PROGRAM... . .
*DUMP-SEGMENT-TABLE-ENTRY

See also @LIST-SEGMENT.

Function: ,
Dump the symbolic name and contents of locations in a segment table entry.

Format:
*DUMP-SEGMENT-TABLE-ENTRY <segment no.>,<area>,< output file >

Parameters:
<segment no.>
the segment to be dumped (OCT).
<area>
choose mernory, image or save-area.
<output file>
destination of the dump (DEF = TERMINAL).

Rules:

None.

Example:

"UMP-SEGMENT -TABLE-ENTRY- 30, M, ,
SEGLINK: 0
BPAGELINK: 0
LOGADR: 1074
MADR: 325
FLAG: 162003
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@ SINTRAN-SERVICE-PROGRAM -
“EXIT

Function: -
Leave the service program and return to the SINTRAN command Processor.

Format:
EXIT.

Parameters:
None.

Rules:
None, -

@ SINTRAN-SERVICE-PROGRAM
*HELP - :
*LIST-SERVICE-COMMANDS

Function:
List all subcommands available in @ SINTRAN-SERVICE-PROGRAM.

Format:
*HELP <output file >
*LIST-SERVICE-COMMANDS <output file>

Paramaeters:
<output file>

destination of the list (DEF = TERMINAL).

Rules:
The two commands are identical.
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@SINTRAN-SERVICE-PROGRAM
“INITIALIZE-SYSTEM-SEGMENT

Function:

Fetch a new copy of the system segment for a terminal.- The segment is
transferred from the save area to the segment file.

Format:
*INITIALIZE-SYSTEM-SEGMENT <logical device no.>

Parameters:
<logical device no.>
the terminal’s logical device number (OCT).

Rules:

This command will only be executed if the terminal’s background processor
is passive; otherwise the message “‘background program active” is given.

@SINTRAN-SERVICE-PROGRAM
"INSERT-IN-BACKGROUND-TABLE
*REMOVE-FROM-BACKGROUND-TABLE

Function:
Insert (remove) a device into (from) the background table.

Format:

"INSERT-IN-BACKGROUND-TABLE <logical device no.>, <input/output>,
<memory? >, <image?>, <save-area?>

*REMOVE-FROM-BACKGROUND-TABLE <logical device no.>,
<input/output>, <memory? >, <image?>, <save-area?>

Parameters;:
<logical device no.>
{OCT).
<input/output >
choose input or output.
<memory?>

<image?>
<save-area? >

YES = medify area.

NO = do not modify (DEF = NO).
Rules:

For insert, there must be a free entry in the table.

ND-30.003.05



3—104

@SINTRAN-SERVICE-PROGRAM
*INSERT-IN-EXTENDED-IDENT-TABLE =~
*REMOVE-FROM-EXTENDED-IDENT-TABLE

Function:

Insert (remove) an entry in (from) the extended ident code table of a hardware
interrupt level.

Format:
“INSERT-IN-EXTENDED-IDENT-TABLE <level>, <logical device no.>,
<input/output>, <ident code >, <memory? >, <image?>, <save-area?>

*REMOVE-FROM-EXTENDED-IDENT-TABLE <level>, <logical device no.>,
<input/output>, <ident code >, <memory? >, <image?>, <save-area>

Parameters:
See *INSERT-IN-IDENT-TABLE. @

Rules:
None.
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@SINTRAN-SERVICE-PROGRAM.. .
*REMOVE-FROM-IDENT-TABLE: "=~ -

Function:’

Insert (remove) an entry in (from) the ident code table of a hardware interrupt
level.

Format:

*INSERT-IN-IDENT-TABLE <level>, <logical device no.>, <input/output),
<ident code >, <memory?>, <image? >, <save-area?>
"REMOVE-FROM-IDENT-TABLE <level >, <logical device no.>,
<input/odtput>,<mernory?>,<image?>,<save-area?>

Parameters:
<level >
Interrupt level (OCT).
<logical device no.>
(OCT: 177, 200—).
<input/output>
<ident> .
new ident code (OCT).
<memory?>
<image?>
<save-area?>
YES = modify area.
NO = do not madify (DEF = NO).

Rules:
None.
Example:

“INSERT-IN-IOENT-TABLE 12, 5, OUTPUT, 3
*REMOVE-FROM- IDENT-TABLE 12, 5, QUTPUT
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@SINTRAN-SERVICE-PROGRAM
*INSERT-IN-IOX-TABLE
*REMOVE-FROM-IOX-TABLE - -

See also related @ EXECUTE-IOX and EXIOX {MON 31).

Function:

Make a hardware device number available (unavailable) for @ EXECUTE-IOX and
EXIOX.

Format:

"INSERT-IN-IOX-TABLE <hardware device na.>,<memory? >, <image?>,
<save-area?>

"REMOVE-FROM-IOX-TABLE <hardware device no.>, < memory?>,
<image?>, <save-area?>

Parameters:
<hardware device no.>
{OCT).
<memory?>
<image?>
<save-area?>
YES = modify area.
NO = do not modify (DEF = NO).

Rules:
None.
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@SINTRAN-SERVICE-PROGRAM -~ -
"INSERT-IN-LOGICAL-UNIT-TABLE
"REMOVE-FROM-LOGICAL- UNI’T-TABEIE‘ e

Function:
Insert (remove) a logical unit in (from) the logical unit table.

' Format:

*INSERT-IN-LOGICAL-UNIT-TABLE <logical device no.> , <input/output>,
<datafield >

‘REMOVE-FROM-LOGICAL-UNIT-TABLE <logical device no.>,
<input/output>, < datafield >

Parameters:
<logical device no.>
(OCT: 1-77, 200~-).
<input/output>
<datafield >
address of the datafield of device (OCT).
<memory?>
<save-area? >
YES = modify area.
NOC do not modify (DEF = NO).

]

Rules: ,
For insert there must be a free entry in the table for <logical unit no.>.

Example:
"INSERT-IN-LOGICAL-UNIT-TABLE 5, INPUT, 14341
"REMOVE-FROM- LOGICAL-UNIT-TABLE 6, OUTPUT
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@SINTRAN-SERVICE-PROGRAM -~
"INSERT-IN-TIME-SLICE -~ -
*REMOVE-FROM-TIMIE-SLICE ~

See @PRIOR.

Function:

Insert causes the background program priority period to be changed; remove
causes the background program to be run at a fixed priority.

Format:

*INSERT-IN-TIME-SLICE  <logical device no.>,<memory?>, <image?>,
< save-area?>

REMOVE-FROM-TIME-SLICE <logical device no.>,<memory?>, <image?>,
< save-area?>

Parameters:
<logical device no.>
a terminal or batch processor (OCT).
<memory?>
<image?>
<save-area?>
YES = modify area.
NO = do not modify (DEF = NO).

Rules:

A background program not in the time slice system will run on a
fixed priority; this is defined by @ PRIOR.
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®@SINTRAN-SERVICE-PROGRAM- .
*INSERT-IN-TIMER-TABLE - 5
‘REMOVE-FROM-TIMER-TABLE ——

Function:
Insert (remove) a logical device number in (from) the timer table.

Format:
‘INSERT-IN-TIMER-TABLE  <logical device no. >, <input/output>

"REMOVE-FROM-TIMER-TABLE <logical device no.>, <input/output>

Parameters:

<logical device no.>
(OCT: 1-77, 200—).

<input/output>

<memory?>
<save-area?>

YES = modify area.

NO = do not modify (DEF = NO).
Rules:

For insert there must be a free entry in the table.

Example:
“INSERT-IN-TIMER-TABLE 5, QUTPUT
“REMOVE-FROM-TIMER-TABLE 6, INPUT
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@SINTRAN-SERVICE-PROGRAM
"INSERT-SPOOLING-HEADER

Function:

Cause the spooling program to insert (remove) the spooling header and trailer
between each file output by the spooling system.

Format:

"INSERT-SPOOLING-HEADER < spooling index>, <memory?>, < image?>,
<save-area?>

"REMOVE-SPOOLING-HEADER <spooling index>, <memory?>, < image?>,
<save-area?>

Parameters:
<spooling index >

index of the spooling device in the system.

Rules:
None.
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@SINTRAN-SERVICE- PRQGRAM
*LIST-ADDRESSES

Function:

List addresses of some global variables and entry points within the fixed part of
SINTRAN.

Format:
*LIST-ADDRESSES < output file>

Parameters:
<output-file>
destination of the list (DEF = TERMINAL).

Rules:
None.

[
Example:
“LIST-ADDRESSES,
RET: 1333
GETO: 1231
GET1: 1223
GET2: 1215
GET3: 1207
GET4: 1201
GETE: 1173
CCTAB: 45062

@SINTRAN-SERVICE-PROGRAM
*LIST-SERVICE-COMMANDS

See *HELP.

ND-30.003.05



3—-112

@ SINTRAN-SERVICE- PROGRAM;
*OCTAL-DUMP -

See also “ASCIlI-DUMP.

Function:
Dump an area as octal numbers.

Format:
"OCTAL-DUMP  <area>[, <segment no.>], <low address >, < high address>,
< output file>
Parameters:
<area>
choose memory, image, save-area or segment.
<segment no.>
only if <area> = segment (OCT).
<low address>
< high address >
address range to be dumped including limits (OCT, DEF = 0).
< output file>
destination of the dump (DEF TERMINAL).

Rules:
Each output line dumps 10s words. The address of the first word on each
line is given in a separate column.

Exampile:

*OCTAL-DUMP MEMORY, , 1000, 1777, ,
Dump memory area 1000 to 1777 as octal numbers.
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@SINTRAN- SERVICE PROGRAM-- - -~
*READ-BINARY -

Function:
Read binary information from a file to a system area.

Format:
"READ-BINARY <area>, <file name>

Parameters:
<area>

cheose memory, image or save-area.
<file name >

(DEF type = :BPUN).

Rules:
None,

@SINTRAN-SERVICE-PROGRAM
"REMOVE-FROM-BACKGROUND-TABLE

See *INSERT-IN-BACKGROUND-TABLE.

@SINTRAN-SERVICE-PROGRAM
"REMOVE-FROM-EXTENDED-IDENT-TABLE

See *INSERT-IN-EXTENDED-IDENT-TABLE.

@SINTRAN-SERVICE-PROGRAM
*REMOVE-FROM-IDENT-TABLE

See "INSERT-IN-IDENT-TABLE.
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@SINTRAN-SERVICE-PROGRAM
"REMOVE-FROM-IOX-TABLE =~

See *INSERT-IN-IOX-TABLE.

@SINTRAN-SERVICE-PROGRAM
“REMOVE-FROM-LOGICAL-UNIT-TABLE

See "INSERT-IN-LOGICAL-UNIT-TABLE.

@SINTRAN-SERVICE-PROGRAM
"REMOVE-FROM-TIMER-TABLE

See *INSERT-IN-TIMER-TABLE.

@SINTRAN-SERVICE-PROGRAM
*“REMOVE-SINTRAN-COMMAND

Function: .
Remove a SINTRAN command (not file system, RT-loader or other subsystems).

Format:
*REMOVE-SINTRAN-COMMAND <command> . <memory?>, <save area?>

Parameters:
< .command >
<memory? >
< save-area? >
*EX

JHENT is necessary to recover the command if it is rermoved in memory. If it is
removed on save also the system must be reloaded to recover it.
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@SINTRAN-SERVICE-PROGRAM -
*REMOVE-SPOOLING-HEADER ~ "~~~

See *INSERT-SPOOLING-HEADER.

@SINTRAN-SERVICE-PROGRAM
*SET-CHANNEL-PRIORITY

Function:
Set priority of a communication channel.

Format: .
*SET-CHANNEL-PRIORITY <channel name>, <priority>, <memory?>,
<image?>, <save-area? >

Parameters:
<channel name >
peripheral file name of a channel.
< priority >
new priority {OCT: 0-377).
<memory?>
<image?>
< save-area?>
YES = modify area.
NO = do not modify (DEF = NO).

Rules:
None.
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@SINTRAN-SERVICE-PROGRAM
*SEGMENT-WRITE-PERMIT

See also *SEGMENT-WRITE-PROTECT

Function:
Give write permission for segment.

Format:
“SEGMENT-WRITE-PERMIT <segment no.>

Parameters:
<segment no.>

{OCT.)
Rules:
1. Must be a loaded segment.

@ SINTRAN-SERVICE-PROGRAM
*SEGMENT-WRITE-PROTECT

See also *“SEGMENT-WRITE-PERMIT

Function:
Protect the segment against writing.

Format:
*SEGMET-WRITE-PROTECT < segment no.>

Parameters:

<segment no.>
{OCT))

Rules:
1. Must be a loaded segment.
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@SINTRAN-SERVICE- PROGRAM~ e

*SET-MAX-ENTER-COUNT

See also "CLEAR-ENTER-COUNT. @

Function:

Set the maximum number of consecutive unsuccessful attempts a user can make

to log in an a terminal.

Format:

"SET-MAX-ENTER-COUNT  <logical unit no.>, <enter

[, <max enter count>], <memory?>, <save-area? >

Parametars:
<logical unit no.>
(DEC.)
<enter count wanted? >
YES = entercount enabled.
NO == entercount disabled.
<max enter count>

max number of consecutive- unsuccessful attempts to enter that can be

made on the terminal specified.
<memory? >
<save-area?>

YES == modify area.

NO = do not modify (DEF = NO).
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@SINTRAN-SERVICE-PROGRAM
*SET-COMMAND-PROTECTION - -

Function:
Change the group of users who are allowed to use a SINTRAN Ili command.

Format:

“SET-COMMAND-PROTECTION <command >, <protection>, < memory?>,
<save-area?>

Parameters:
<command >

any command except file system commands (can be abbreviated).
< protection>

PUBLIC = permitted for all users.

RT = permitted for users RT and SYSTEM.

SYSTEM = permitted only for user SYSTEM.
<memory?>

<save-area?>
YES = modify area.
NO = do not modify.(DEF = NO).

Rules:
The command parameter can be abbreviated.
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@SINTRAN-SERVICE-PROGRAM:- -~
"SET-SPOOLING-DEVICE-NUMBER -.. ..

Function:
Associate a spooling index with a logical device number.

Format:
*SET-SPOOLING-DEVICE-NUMBER <spooling index>, <logical device
no.>, <memory? >, <image? >, <save-area?>

Parameters:
<spooling index >
index of the spooling device in the system. The range is determined at
system generation time (OCT). )
<logical device no.>
logical device to be used for spooling (OCT).
<memory?>
<image?>
<save-area?>
YES = modify area.
NO = do not modify (DEF = NO).

Rules:
None.
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@SINTRAN-SERVICE-PROGRAM
*SET-CLOSED-SCRATCH-FILE-SIZE : -

Function:
Set the maximum number of pages to remain in a scratch file when it is closed.

Format:
*SET-CLOSED-SCRATCH-FILE-SIZE <logical devica no.>, <no. of pages>,
<memory?>, <save-area?>

Parameters:
< logical device no.>

the-terminal associated with the scratch file (OCT).
<no. of pages>

maximum number of pages (multiple of 10s} (OCT).

<memory?>
< save-area?>
YES = modify area. e
NO = do not modify (DEF = NO).
Rules:
1. <size> for all scratch files is changed when the save-area is modified.
2. <size > must not be set to zero.
3. <size> must be set to a muitiple of 10s.
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@SINTRAN-SERVICE- PROGRAM
*START-XMSG -

Function:

Fix (with FIXC) the XMSG paging off and buffer ‘area' ségments in physical
memory and start routine XROUT. See SINTRAN Communication Guide
ND-60.134.01.

'

Format:
‘START-XMSG

Parameters:
None.

Rules:
The command should be performed before starting NORDNET and
SPOOLING, preferably in the LOAD-MODE file.

@ SINTRAN»SERVICE-PROGRAM
*STOP-XMSG

Function:
Disables the XMSG monitor call and releases the physical memory space.

Format:
*STOP-XMSG

Rules:

XMSG can be restarted again provided NORDNET or SPOOLING have not
been started since XMSG was stopped.
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@SINTRAN-SERVICE-PROGRAM.
*SWAP-DIRECTORY-ENTRIES

Function:
Exchange two directories in the directory table.

Format:
*SWAP-DIRECTORY-ENTRIES <directory index 1>,<directory index 2>,
< save-area?>

Parameters:
< directory index 1>
<directory index 2>
index refers to the relative location in the directory table
{OCT: =>0).
< save-area?>
YES = modify area.
NO = do not modify.
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This chapter contains general information about system failures. The chapter
describes how system failures are detected, and how these failures are correct-
ed.

Error procedures are given for situations where the computer stops (the STOP
light is ON}, hangs (the STOP light is not ON, but the computer does not res-
pond), or is completely dead (no lights are ON). These procedures are given as
diagrams of questions and actions, depending on the answers to these questions
(see Section 4.2). A procedure is also given for restarting SINTRAN Il after a
system failure. Since error situations are usually detected through error mes-
sages from SINTRAN Ill, these messages are listed, together with suggested
operator actions for the different messages.

System failures are considered to include all types of errors and irregularities
that cause the system to go down or run with lowered performance. Whenever a
system failure occurs, it is the System Supervisor’'s responsibility to take control
of the installation. The System Supervisor should identify the type of system fai-
lure, get all the necessary information to describe the state of the computer, and
try to get the installation working again.

System failures may be of two types:

--  nonfatal

-—  fatal

NONFATAL ERRORS are detected by SINTRAN Ill. Error message will appear on

the user’s terminal or on the system error device {usually the console terminal).
See Section 4.1,

Only error messages from the SINTRAN 11l monitor will be covered in this chap-
ter. These will be the most useful, from the System Supervisor's point of view.

Some of them may indicate errors in the hardware or in the SINTRAN i!l operat-
ing system.

The different error messages, and some additional information about each of
them, are in Section 4.1.

FATAL ERRORS will almost all be detected by SINTRAN lll, but no error

message will be given. The system will go into a “"stop’’ condition or will “hang
up”. In such cases, the flow diagram in Section 4.2 should be referred to.
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4.1.1

NONFATAL ERROR

Error Messages From SINTRAN Il Monitor

At run-time, errors may be detected by the systern and written on the main ter-
minal or the error device terminal (See Section 3.3.5). Most of the errors will
cause the current RT program to be aborted and the error message:

aa.bb.cc. ERROR nn IN rr AT I; tttt

XX yy

will be printed.

If the error occurs in a background program, the error message will be written on

the corresponding terminal. For RT programs, the error message will come to the
error device terminal (usually Terminal 1).

The parameters have the following meaning:
aa.bb.cc  Time when the error message was printed.
aa  hours

bb  minutes
cec seconds

nn Error number. For further explanation, refer to the list on the
following page.

rr The RT program name or an octal address corresponding to an RT
program name.

il Octal address where the error occurred.

ttt Explanatory text.

XX, Yy Numbers carrying additional information about the error. One or both
numbers may be omitted.

Example:

@01.43.32 ERROR 14 in BAKO3 AT 114721;
OUTSIDE SEGMENT BOUNDS

Errors in system RT programs and in user RT programs (See Appendix A.3) give
the same type of error messages.

All system included RT programs are given names automatically by the RT loader
the first time this is called, after a cold start (See Chapter 6). All error messages
will then print the name of the RT program.

User RT programs will usually not affect the SINTRAN Il system and these error
messages should only be reported to the owner of the RT program concerned.
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41.2 Run-time Errar Codes

Error
Code  Mseaning XX %%
00 Hlegal monitor call

01 Bad RT program address

02 Wrong pricrity in PRIOR

03 Bad memory page page no.

04 Internal interrupt on direct task level bit
06 Batch input error error no.

07 Batch output error error no.

08 Batch system error error no. L register
09 lllegal parameter in CLOCK

10 llegal parameter in ABSET

1A ilegal parameter in UPDAT

12 lllegal time parameters

13 Page fault for non-demand

14 Outside segment bounds

18 lllegal segment number segment no.

16 Segment not loaded segment no.

17 Fixing demand segmeht no.

* 18 Too many fixed pages segment no.
19 Too big segment segment no.
20 Disk/drum transfer error Hardware unit
device no.
21 Disk/drum transfer error disk address hardware

status
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Program
Aborted

yes
yes

yes

no
yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

no
(aborted if

segment
transfer)

See ex-
planation



Error
Code

22

23

25

26

27

28

28

30

31

32

33

34

35

36

37

38

39

41

42

45

Meaning Xx

False interrupt level

Device error hardware
device na.

Already fixed segment no.

Mass storage time-out
Illegal parameter in CONCT
Space not available segment no.

MON 64 and MON 65 error no.

Divide by zero

Permit violation

Ring violation

HDLC, drivers fatal error
lllegal instruction

RT FORTRAN stack error

Privileged instruction

10X error Address
Memory Parity PEA register
Memory out of range PEA register
Power fail

illegal error in ERMON

Qverlapping segments segments
Corrected memory error PEA reg.
Not demand segments

XMSG/Program fatal error
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144

hardware
status

{see "NORD

File System”)

Level
PES register

PES register

PES reg.

Program
Aborted

no

no

yes
no
yea

yes

yes

yes
yes
yes
yes
yes
yes
yes
no

yes
yes
no

yes

yes

yes

yes



Error
Code

47

50-69

80

91

100

Meaning

XMSG/Driver fatal error

User defined error (MON 142)
FORTRAN run-time error
FORTRAN /O error

FTN library error

3

XX %%
error no. suberror no.
error no.
error no.
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