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PREFACE

THE PRODUCT

SINTRAN III 1is a general purpose operating system for ND-100 and ND-
500 computers. The operator and system supervisor functions on the
following products are described in this manual:

SINTRAN III VSE, version J ND-10174
SINTRAN III VSX, version J ND-10575
SINTRAN III VSX-500, version J ND-10576

The VSE and VSX variants are used on the ND-100 computers while the
VSX-500 is used on ND-500 computers. VSE is an abbreviation of Virtual
Storage Extended, and VSX is an abbreviation of Virtual Storage
Extended for the CX CPUs.

THE READER

There are two types of readers of this manual. The first type 1is the
operators who control the daily operations of the system. The second
type is the system supervisors who fulfill 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 SINTRAN III.

THE MANUAL

This manual provides the system supervisor with the knowledge to
perform the tasks required. All users of the manual should read
chapters 1, 2, 3 and 13. A short glossary is included in appendix A.

For those who supervise ND-500 installations, some tasks come in
addition to those of an ND-100 system supervisor. The ND-500 exclusive
operations will be described in separate sections.
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RELATED MANUALS

The system supervisor ought to know the following manuals:

SINTRAN III Timesharing/Batch Guide (ND-60.132)
SINTRAN III Reference Manual (ND-60.128)
SINTRAN III Real Time Guide (ND-60.133)

The manuals ND-100 Reference Manual (ND-06.014) and ND-500 Reference
Manual (ND-05.009) contain hardware information. The manual ND-500
Loader/Monitor (ND-60.136) describes the extended facilities of an ND-
500 computer system.

NOTATIONS USED IN THIS MANUAL

SINTRAN III commands are written with the prompt character @. It is
not keyed in by the user. Commands are written in UPPERCASE letters in
this manual, but lower case letters are also accepted as input.

Command definitions show parameters in angular brackets. Parameters
with a default value are also enclosed in parenthesis. For example,
<file name> has no default value, but (<output file>) has. Optional
parameters are enclosed in square brackets, eg., [<unit)>].

Commands and parameters can be abbreviated as long as they do not
become ambiguous. Omitted parameters will be asked for. User input is
underlined in the examples. Each user input line must be terminated by
carriage return (CR).

Parameters are separated by commas in this manual, but spaces may also
be used. A slanted line in a parameter, eg., <input/output> indicates
that one of the alternatives should be specified.

Octal numbers are written with a trailing B, eg., 31 is entered as
31B. Commands expecting decimal input also accept octal numbers. The
term K, as used in 128 Kwords, means 1024. The term Mbyte indicates
megabyte, 1ie., 1,000,000 bytes. A word is a 16-bit word unless
otherwise specified.

CHANGES FROM PREVIOUS VERSION

Major parts of the manual are rewritten. The structure is reorganized.
The manual is updated for version J of SINTRAN III.

Changes from the previous version of the manual (ND-30.003.06) are
indicated by a change bar.
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SINTRAN III System Supervisor 1

1 SYSTEM SUPERVISION OVERYIEW

An ND-100 or ND-500 computer installation requires a manager. This
person is refered to as the system supervisor. The system SUpervisor
fills system programmer functions as well as operator functions.
Operators control the daily operation of the system.

1.1 USER CATEGORIES

There are three different categories of persons who use the computer
installation under SINTRAN III. These user categories are shown in
table 1.

Table 1. User Categories

Public users will access the computer system through a terminal or by
submitting Jjobs for batch processing from files containing the
necessary commands and data. These users are known to SINTRAN III by
user names which must be input when logging in on a terminal or as the
first command in a batch job. The user name may be protected by a
password chosen by the user.

User RT is a privileged user, able to control real time programs. This
user acts like any other public user to the system. The difference 1is
the availability of an extended command set. The extra commands give
the control functions necessary for the supervision of the RT
programs. User RT should normally be protected by a password.

User SYSTEM has, in addition to the command sets of public wusers and
user RT, a set of privileged commands capable of creating and deleting
users, creating directories on disks, etc. This wuser should be
protected by a password.

ND-30.003.06



2 SINTRAN III System Supervisor
System Supervision Overview

1.2 J08 DESCRIPTION FOR SYSTEM SUPERYISOR

The system supervisor should always have full knowledge of the
computer 1nstallation with regard to the hardware configuration, the
resource allocation, and the standard software in use. The work of the
system supervisor is both to supervise the installation and to keep it
running.

Supervising the installation implies:

SUPERVISION

Keeping the installation running implies that the supervisor should:

OPERATION

Additionally, the system supervisor should keep a library of all

documentation, and read the ND Buylletin which 1s published every
month. The ND Bulletin contains information for ND's customers.
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SINTRAN III System Supervisor 3
System Supervision Overview

0f special interest to the system supervisor are the gsoftware svstem
reports (SSRs). These 1inform the system supervisor of any new
modifications and corrections to software. The system supervisor
should notify other users. 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 password should be created
and used by the system supervisor. This system password should be
changed regqularly by the command @CHANGE-PASSWORD.

1.3 THE CONSOLE

The system supervisor will sometimes need to use the c¢consgole to
communicate with the system. This terminal outputs information on
paper instead of on a video display screen. A console 1is shown 1in
figure 1.

Figure 1. A Console
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4 SINTRAN III System Supervisor
System Supervision Overview

The console is different from other terminals in three respects:

1) Error messages from RT programs are normally printed on the
console. Optionally, this may be altered to another terminal
by the command @SET-ERROR-DEVICE. In this manual, the console
is assumed to always be the error device.

2) The console is necessary to load and start SINTRAN III. It is
generally used for operational control of the ND-100.

3) When the command @SET-UNAVAILABLE is given, it is impossible
to log in from other terminals than the console. This
condition may be reset by the command @SET-AVAILABLE. Both
commands are restricted to user SYSTEM.

Note that subsystems which use the full terminal screen such as PED
and NOTIS WP, must be used in line mode from the console.

1.4 SYSTEM SUPERVISOR COMMANDS

The system supervisor uses the extended command set of user SYSTEM to
control and maintain the computer system. In addition, user SYSTEM can
have space for files and execute jobs in the same way as public users.
User SYSTEM may log in from any terminal in the installation. He or
she may, like other users, be logged in from more than one terminal at
a time.

To obtain easy access to the shared resources of the installation,
eg., printers, floppy disk units, text editors, and compilers, user
SYSTEM 1is normally the owner of peripheral files and SINTRAN III
subsystems. User SYSTEM's files are automatically searched when
another user refers to files not found in his or her own user area.

Some powerfull commands are only available to the system supervisor.
For this reason, only the system supervisor should have access to user
SYSTEM. Only he or she should know how to log in as SYSTEM. If others
are allowed to log in as SYSTEM, they should have a good knowledge of
the installation and of SINTRAN III.
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SINTRAN III System Supervisor 5
Starting and Stopping the Installation

2 STARTING AND STOPPING THE INSTALLATION

This chapter describes how the computer, the disks, the printers and
the terminals are started and stopped. See chapter 7 for a description
of how SINTRAN III is loaded and initialized the first time.

2.1 THE ND-100 PANEL

The control panel of an ND-100 computer 1s shown in fig. 2. The
display panel is optional while the control panel is standard on all
machines. The buttons on the panel can only be used with the key in
the ON position.

FTTT TN o [ ] o [ l¢}
I T T O O I cocx
uTIL HiT AING MODE D D ND
FUNCTION on
wfid 13 12}11 10 95#3{2’1:03 AT 10e@ T 88 4 3T} e o aun
ND--100
InnnitEE e O

DAY HA MIN SEC T 8 B 4 3 2 T 0

ADDRESS DATA

Figure 2. The Panel of an ND-100 Computer

The MCL button will initialize the computer. MCL is an abbreviation of
MASTER CLEAR. The execution of programs stops, and MOPC is given
control. MOPC 1s the microprogrammed operator's control that allows
operational control of the computer. It may, for example, be wused to
load and execute test programs, examine registers, and modify the
contents of main memory or your virtual memory.

MOPC can only be used from the console. The character # will be output
when MOPC is ready to accept commands. An exclamation mark (!) will
restart execution of the stopped programs. MOPC is described in more
detail in section 7.1.2.
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6 SINTRAN III System Supervisor
Starting and Stopping the Installation

The STOP button 1s used to stop the executing programs and enter MOPC.
The contents of main memory will not be destroyed and the stopped
program can be restarted by typing an exclamation mark (!) on the
console,

The LOAD button will load and start a preselected program. This
program 1s normally SINTRAN III, but other programs can be selected.
See appendix K.

The OPCOM button 1s used to start MOPC without stopping the computer.
Ordinary programs will be able to continue while MOPC is used from the
console. MOPC is terminated by pressing the ESCAPE-key.

2.2 STARTING PROCEDURE

The system supervisor 1is responsible for stopping and starting the
system. If the system has been stopped and the power turned off, the
starting procedure 1is as follows:

NORMAL START

ND-30.003.06



SINTRAN III System Supervisor 7
Starting and Stopping the Installation

Below 1s an example of output from the computer to the console, after
having pressed the MCL and LOAD buttons:

BATCH NUMBER =
SINTRAN III RUNNING -

PAGES FOR SWAPPING(OCT.): 425

¥*%*(1.43.18 TERMINAL 670
***SYSTEM AVAILABLE****

Only two of the lines of text here are standard. Those are SINTRAN III
RUNNING and PAGES FOR SWAPPING (OCT.). The other lines are output from
a batch job and from special commands which are automatically executed
when LOAD is pressed. See section 7.2.2.

2.3 WHEN TO STOP THE INSTALLATION

It 1is advisable that both the computer and the disks run day and
night. The disks may be stopped, but the power should be left on.
During longer periods of idleness, the installation may be stopped and
turned off, but normally this should only take place for hardware
maintenance.

If the installation is to be stopped, it is important to turn the
disks off before the computer is turned off. Section 7.1 describes how
to stop SINTRAN III.

2.4 THE DIFFERENT DISKS

Various disks are connected to ND computers. How to start a particular
disk depends on which type you have. The following sections shows the
control panels of the most commonly used disks. Appendix G and to some
extent appendix F describe disks in more details.
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8 SINTRAN III System Supervisor
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2.4.1 THE PANEL OF THE SMD DISKS

The SMD-33/37/66/75-MB and SMD-288-MB have the same panel. It is shown
in fig. 3. SMD means storage module drive, and MB means megabyte. A
meqgabyte is one million bytes.

Foar
Lamps

Unit no Push Push Push T
plug Button Button Button
i . PROTECT will
READY START will FAULT will light light when the
will flash light when if read/write errors

write protection

when START power is‘ON. occur. Will be reset mechanism 1s on
is pressed and START is also by a new push. (Not all dreives
lights when unit pressed to stop 1f 1t still hghts., then call have this lamp
is ready the unit hardware service. and button).

Figure 3. The Panel of the SMD Disks
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2.4.2 THE PANEL OF THE HAWK CARTRIGDE DISK

The HAWK cartridge disk with 5 Mbyte removable and 5 Mbyte fixed disk
packs are shown in fig. 4. When the disk unit is stopped,

are illuminated.

PANEL:
START FAULT WRITE PROTECT
STOP READY ACTIVE RESET
CART FIX
% A ? 1\
Will light when Removable Fixed
S the disk is disk pack disk pack
When this light Will light  \warking.
is on, the disk when unit
pack can t be is ready.
removed.
Will light if
read/write
error occurs.
Will be reset
by a new push.
If it still lights
then call

hardware service.

Figure 4. The Panel of the HAWK Cartridge Disk
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no buttons

Six
buttons



10 SINTRAN III System Supervisor
Starting and Stopping the Installation

2.4.3 THE PANEL OF THE BIG CARTRIDGE DISK

The Big cartridge disk (Phoenix disk) with 15 Mbyte removable and 15
Mbyte, 45 Mbyte or 75 Mbyte fixed disk packs have the panel shown in
fig. 5.

PANEL
READY
ww START FAULT WRITE PROTECT
STOP CLEAR CART FIXED
iz 7 v A

Unit \\
Plug four push buttons

with four indicators {lamps)

which have the same function

After START has been as the similar buttons on the
pressed this indicator HAWK disk

will flash until unit

is ready.

Figure 5. The Panel of the Big Cartridge Disk
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2.4.4 THE PANEL OF THE MMD DISKS

The panel of the MMD disks with 2 x 75 Mbyte disks is shown in fig.
6.

PANEL:

FAULT WRITE
Indicat READY CLEAR PROTECT
ndicator
lights e (== =) =]

L
/

Push ]
buttons /A [‘ 4

/

The green READY indicator lights when the unit is up to speed, the
heads are on cylinder, and no fault condition exists.

___The red FAULT indicator lights up if a fault exists within the drive.
It can be turned off by pressing the FAULT switch on the front panel.

The operation of the WRITE PROTECT alternate action switch places
the drive in the write protected mode (disabling the write operation)
and lights the WRITE PROTECT indicator. The pushbutton must then
be operated again to release it from this mode.

Figure 6. The Panel of the MMD disks
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2.5 STARTING THE DISKS

SINTRAN III cannot work on a directory which is write protected, ie.,
when the WRITE PROTECT button on the disk is pressed. The system will
hang if you try to start it from a disk which is not ready. The same
will happen 1f vyou try to enter a directory on a disk which is not
ready. A light on the disk panel will normally indicate whether a disk
is ready on not.

The disks are started by the following procedure:

I STARTING DISKS

- Make certain that a disk pack is mounted on the disk
unit.

- Turn on the power switches on the back of the disk unit.
There are two switches for SHMD disks. The switches are
normally located under the covers or behind a door.

~ Press the START button on the disk panel.

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

You mount a disk pack by the following procedure: Open the disk unit.
Remove the bottom plastic cover of the disk pack and put the disk pack
in. Twist the handle of the plastic cover til it can be removed. Do
not mount or remove disk packs while SINTRAN III is running. How to
stop SINTRAN III is described in section 7.1.

See appendix G for a detailed description of disks.
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3 FILE SYSTEM SUPERVISION

This chapter describes system supervisor functions to be performed on
files, users, and directories. How to test the directory structure is
explained in section 10.3. The exact layout of the file system on a
disk is described in appendix F.

3.1 FILES

All kinds of information can be stored on mass storage files. File are
allocated in pages of 1 Kwords. The pages of a file can be stored
consecutively on the disk, or they may be scattered around with
pointers to the pages used by the file. Some examples of information
which can be stored in a file are:

~ The text of a Fortran program.
- An executable program.

- Qutput from a program.

- A set of commands.

- A text document.

~ A SINTRAN III subsystem.

- A routine library

A file is identified by a file name. This file name is used in
commands to the file system. A complete file name has five parts as
shown below, ie., the directory it is found on, the user who owns it,
the actual name given to it, the file type and the version number. If
the file name is abbreviated, it should be unambigious.

(DIRECTORY:USER NAME)FILE NAME:FILE TYPE;VERSION

Files are organized into directories containing files for one or more
users. A directory can be thought of as a catalogue. When a file is
asked for, the system looks it up in the directory. When a new file is
created, a new entry is made in a directory. Each disk or floppy disk
in use has its own independent directory.

All users must be registered in a directory. Each file belongs to a
user. The directory contains information about the disk space, ie.,
the size of the user agrea, available to each user.
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A file type is used to designate the contents of the file. This file
type may be set by the user as a maximum 4 character extension of the
file name. It is separated by a colon. The file types shown in table 2
are commonly used as default in commands or subsystems.

Contents of the file File type
Text Docupent : +TEXT
Formatted Text Documents :QUT
High Level Language Program +SYMB
Binary Relocatable format +BRF
Executable Progranms :PROG
General Information :DATA
Binary Programs , +BPUR
Form Definitions : FORM
Macro File :MCRO
ND Relocatable Format :NRF

Table 2. Some Standard File Types

The manuals SINTRAN III Timesharing/Batch Guide (ND-60.132) and
NRL - ND Relocating Loader (ND-60.066) explain the connection between
subsystems and most default file types. It is recommended that the
standard file types are used.

A file may exist in several yersions. The version number is separated
from the file type by a semicolon (;). The maximum number of file
versions is 256. Version 1 is the newest version of the file.
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3.1.1 CREATING FILES

Files may be created in four ways:

1

2)

3)

4)

By giving the SINTRAN III command:

@CREATE-FILE <file name>, (<number of pages))

A O specified as <number of pages) means that the file has no
space to start with, but will grow as much as it needs to.

Its pages are scattered around on the disk or floppy disk.
This means that it has become an jndexed file. However, if it
is necessary to make it a contidquous file, that is, with its
pages allocated on a contiguous area of mass storage, then
the desired number of pages must given instead of O as second
parameter of the command. The file type should be specified
according to which subsystem it will be used under. If no
directory or user name are given, the file will be created in
your user area on your default directory. Default directories
are explained in the next section.

A new file can be created by enclosing a file name parameter
in a command in double quotes ("..."). For example, a letter
written using NOTIS WP will be stored under the name given in
the write command, if this name is enclosed in double quotes.

The command

@ALLOCATE-FILE <file name), <page address),
{number of pages>

creates an allocated file of a certain size at a specified
area of the disk. Such files are generally only used by the
operating system system itself and database systems.

The OPEN statement in application programs can be used to
create a file. For example, this happens when formatting text
files with  NOTIS-TF. Then the :0UT file is created
automatically.
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3.1.2 SHRINKING. RENANING AND DELETING FILES

Assume a user has a large file. After deleting parts of it in one of
the editors NOTIS WP or PED the file will still occupy as many pages
on mass storage as previously. The file might be effectively shrunk by
renaming it, copying back to the original name and deleting the
renamed file as shown in the following example. This will make more
disk space available.

@QRENAME-FILE Rename the old file.
FILE NAME: LETTER:TEXT
NEW FILE NAME AND TYPE: X:TEMP

@COPY Copy the renamed file to
TO DEVICE: “LETTER:TEXT" a new file with the old

FROM DEVICE: X;TEMP name.

@DELETE-FILE X:TEMP Delete the renamed file.
@

This will not work for files with holes in them. A hole is an unused,
not allocated page in an indexed file. As shown in the example above,
files may be deleted by the SINTRAN III command:

@DELETE-FILE <(file name>

Another command, @DELETE-USERS-FILES, can be used to delete more than
one file at a time. The command should be used with care.

3.1.3 SCRATCH FILES, PERIPHERAL FILES AND SEGMENT FILES

A scratch file is a working area belonging to a terminal or a batch
processor. Each terminal and batch processor has its own scratch file.
The scratch file will always be opened when logging in, and it is
given file number 100 . The scratch files belong to a user SCRATCH.

See the command @SCRATCHQOPEN in the SINTRAN III Reference Manual (ND-
60.128).

Peripherals such as magnetic tape units, printers, etc., may be
treated by a user very much like sequential disk files. Peripherals
are given file names by user SYSTEM, eg., LINE-PRINTER. A user may
access the peripherals by using these names.
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A SINTRAN III system contains from 1 - 4 gsegment files. These are
contiquous mass storage files with file names SEGFILO:DATA to
SEGFILE3:DATA. The segment files contain gsegments. Segments are
contiguous areas on a disk used by SINTRAN III and RT programs.

3.1.4 RETRIEVING INFORMATION ABOUT FILES

To find out data about a specific file the command @QFILE-STATISTICS
may be useful. This command, which is available to all users, lists
the following information:

- File index number.

- File name.

- Attribute (indexed, contiguous, peripheral, etc.).
- Access settings.

-~ Date of creation.

- Number of times opened.

- Last time opened for read and write.

- The size of the file in pages and in bytes.

For example, a file called REFMAN:TEXT is listed by the command:

@FILE-STATISTICS REFMAN,,

FILE 11 : (PACK-TWO0-685:SIJ)REFMAN:TEXT; 1
(INDEXED FILE)
PUBLIC ACCESS : READ
FRIEND ACCESS : READ, WRITE, APPEND
OWN ACCESS : READ, WRITE, APPEND, COMMON, DIRECTORY
OPENED 25 TIMES
CREATED 11.22.28 JULY 4, 1983
OPENED FOR READ 09.04.53 OCTOBER 3, 1983
OPENED FOR WRITE 13.59.42 SEPTEMBER 30,1983
34 PAGES , 68062 BYTES IN FILE
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Another command @WHERE-IS-FILE, which also is available to all users,
lists the following information:

- Any users that have opened the file, and from which
terminal.

- Whether it has been reserved by an RT program.

- Whether it is free to use.

- Whether it has been opened by user RT.

- If it is a spooling file whether it is in use; ie., whether
it has data in it waiting to be printed.

This command 1is most wuseful for collecting information about

peripheral files. We want to 1list information about a particular
PHILIPS printer. The printer is a peripheral file with 10 versions to
hold files waiting to be output.

@WHERE-IS-FILE
FILE NAME: PHILIPS

PHILIPS:;1: RESERVED BY RT PROGRAM SPRT1
PHILIPS:;2: FREE TO USE

PHILIPS:;3: FREE TO USE

PHILIPS:;4: FREE TO USE

PHILIPS:;5: FREE TO USE

PHILIPS:;6: OPENED FOR RT PROGRAM USE
PHILIPS:;7: FREE TO USE

PHILIPS:;8: FREE TO USE

PHILIPS:;9: FREE TO USE

PHILIPS:;10: FREE TO USE
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For user SYSTEM two other commands are useful to inspect file
information. They are:

@DUMP-OBJECT-ENTRY [<directory name):]<user name),
(<object number>), (<output file>)
@CHANGE-OBJECT-ENTRY [<directory name):]<user name),
(<object number>)

The first of these commands dumps, in octal, the object entry of a
file on an output file. There is one object entry describing each
file, eg., creation data, size, file name, disk address, access
protections. To find out the exact meaning of the output, compare with
the file system layout in Appendix F.

The second of these commands makes it possible to change one or more

entries in the file object entry. The object number is the number
output in front of each file name in the command @LIST-FILES.

3.2 DIRECTORIES

A directory is a logical concept by which the available space on a
contiguous area of a disk or floppy disk is organized. It consists of
a master block, a user file index and user files, an object file index
block possibly with a subindex block, object files, a bit file, data
file indexes and data files. The structure of a directory is explained
in detail in appendix F.

Except for the data files, the manipulation of these entities is an
overhead which should be reduced as much as possible. The worst
effects of this have been eliminated in version I of SINTRAN III by
incorporation of a disk cache for the file system. File system
performance can be further improved by considering the directory
structure described below:

The directory table is one of the critical tables in the file systen.
It is organized sequentially, and there is one entry for each
directory in the system. Each entry in the table has a directory
index. The first word of each entry marks the directory as entered or
released, as main or default, or as reserved or not reserved for
gspecial use. The directory table is found on segment 6.

A main directory is where a user name can be defined and used by the
file system, without requiring that user name to be defined on any
other directory. Main directories should not be entered or released
when the system is running. A main directories cannot be created on a
floppy disk.
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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 1logs in, his or her 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 can be a source of problems in the file system.

A uger's default directory is the default directory of lowest index in
which a user has file space, ie., it is the directory to be searched
for the wuser's files. A default directory is therefore a directory
which is searched to determine a wuser's default directory. A main
directory is always a default directory.

The search strategy used by the file system is as follows: If a user
name is supplied to the file system and the user's main directory is
to be determined, the file system starts with the lowest directory
index. If it 1is a main directory, all user names are searched for a
match. It then searches the next main directory and so on, until all
main directories have been searched.

If an exact match, ie., identical names including length, is found
between the supplied name and a user name on a directory, the search
need go no further. When all directories have been searched, and if
only one match is found, this one is used.

If no match is found, the user does not exist. If more than one match
is found, the user 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 is here considered to be where the input wuser name
is a subset of the exact name. An exact match is where the input and
the name as defined in the user table, are identical.
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3.2.1 CREATING A DIRECTORY

A new directory on a disk or floppy disk is created by the command:

@QCREATE-DIRECTORY <directory name>, <(device name> [,<unit>]
[,<'F' or 'R'>] [,<subunit>], (<bit file address)>)

The parameters have the following meaning:

DIRECTORY NAME:
The name which will be written onto the new directory. A maximum of 16
alphanumeric characters and hyphens (-) is permitted.

DEVICE NAME:

The name of the mass storage device controller to which the new
directory is connected. The device names of the controllers, eg.,
DISC-2-75MB-1, DISC-288MB-2 and FLOPPY-DISK-1, are found in appendix
C.

UNIT:

The device unit number. It is only specified if more than one device
unit is connected to the same mass storage device controller. If only
one unit is installed, the unit number 1is neither necessary hnor
permitted in the command. Unit numbers start at O.

'F' OR ‘R':

F must be specified for a fixed cartridge disk pack and R for a
removable cartridge disk pack. The parameter is only required for the
10/30/60/90 Mbytes cartridge disks.

‘SUBUNIT:
Applies only to fixed big cartridge disks, 2 x 75 Mbyte, and 3 x 75
Mbyte or 60/90 Mbyte drives.

BIT FILE ADDRESS:

This is the page address of the first page of the bit file. A phit
file has one bit for each page on the disk to mark the page as free or
used. One page of the bit file covers 16,384 pages on a directory. If
a page address is not specified, the file system will place the bit
file in the middle of the disk, or as near as possible to the middle,
if bad pages occur in the middle. A bad page is a page that cannot be
used. It will be marked used in the bit file.
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For most systems the middle is the best place for the bit file. If a
contiguous file of size greater than half the directory size is
wanted, the position of the bit file can be moved. The size of the
different disks is given 1in appendix G. You are given a choice of
either a low or high page number. A low page number is best when data
base files are to be created with the QCREATE-FILE command. A high
page number is best for large SINTRAN III segment files.

If a disk is to contain large contiguous files together with indexed
files, then careful consideration should be given to the position of
the files. In particular, the contiguous areas should be positioned to
restrict the indexed, spooling and temporary files to one area of the
disk. The bit file should be in the middle of this area. For example,
a 75 Mbyte directory has 36,945 pages:

1 page for the master block
63 pages for SINTRAN:DATA
64 pages for MACM-AREA:DATA
6500 pages for SEGFILO:DATA

The files above must follow in this order on the disk starting from
page 0. The three files are needed by all SINTRAN III systems. The
installation is running a SIBAS database, which has 4 files. These
follow SEGFILO:DATA in the specified order and with the specified
sizes:

ORDER-DB:DATA 1600 pages
ORDER-SYS:DATA 6000 pages
ORDER-DA-1:DATA 8000 pages
ORDER-DA-2:DATA 8000 pages

The bit file, user files and other files then occupy the remaining
7,317 pages. Thus the bit file should be placed at disk address
33,286. Such placement of files on the disk will, in general, reduce
the movement of the disk reader head and consequently the waiting time
for the disk.

For example, to create a directory called FLOPPY-PACK on the floppy
disk device controller 1, unit 1, you can type:

@CREATE-DIRECTORY
DIRECTORY NAME: FLOPPY-PACK

DEVICE NAME: FLOPPY-DISC-1
DEVICE UNIT: 1
BIT FILE ADDRESS:
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To create a directory called PACK-FOUR on the fixed cartridge on disk
unit 1, you can type:

When the command is executed, the type of disk is first checked by the
file system. If it is a Winchester disk (DISC-14/21/23/45-MB-1/2 or an
ECC disk 30/60/90/75/288, 2 x 75, 3 x 75) disk, then only the bit file
area and the master block, 1ie., page 0 of the directory, will be
tested for errors. Such disks should therefore be formatted with spare
track reallocation by the test program DISC-TEMA before use. DISC-TEMA
is described in the manual Test Program Description (ND-30.005).

On other types of disk the file system will test all pages on the
disk, and mark any bad ones as in use in the bit file. After the bit
file 1is written, the master block 1is written to page O and the
operation is complete.

WARNING !

An old directory will be completely destroyed, if a new directory
is created on the same disk or floppy disk. Pointers to pages used
by different files in the old directory will be overwritten. Pages
previously used will be marked as free in the new bit file, but the
data still remains. Thus it is possible, by using the stand-alone
program FILE SYSTEM INVESTIGATOR to investigate a destroyed
directory. However, detailed knowledge of the file system is then
necessary. See section 10.3. A stand-alone program is a program
that can be executed when SINTRAN III is stopped or not loaded.
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3.2.2 ENTER, RENAME. SET DEFAULT AND RELEASE DIRECTORY

When a disk pack or a floppy disk is put on a disk unit, the directory
on it must be entered. The file system will then read certain data
from the directory. This is done by the command:

@ENTER~-DIRECTORY (<directory name>), <device name)> [,<unit>]
[,C'F'" or 'R*>] [,<subunit>]

The parameters are the same as for @CREATE-DIRECTORY. The first
entered directory automatically becomes a main directory. If the
specified name matches the name found on the device, the directory 1is
entered, otherwise an error message is given. The default directory
name is the one found on the disk.

For example, to enter the floppy disk directory created in the
previous example, you can type:

Use the following command to set a directory as a default directory:

@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 it. This 1s also the case
if a user has space in more than one default directory.

A directory must be released before the disk or floppy disk i1s removed
from the disk drive. The directory may only be released if no files
are opened on 1it, and no users are logged in with this directory as
their main or default directory. The command to use is:

@QRELEASE-DIRECTORY <directory name)

After the directory is released, it may be entered again, or another
disk or floppy disk may be mounted on the unit. The directory may also
be entered on another ND computer installation.
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It may happen that a user has forgotten to release a directory on a
floppy disk, before taking it out. In such cases, mount any other
floppy disk with a directory, release the o0ld directory and then
ignore the error message that is output.

An entered directory can be given a new name by the command:

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

This first of the following commands defines a directory as a main
directory. The next commands remove the effect of earlier commands to
set default and main directories.

@SET-MAIN-DIRECTORY <directory name)
@CLEAR-DEFAULT-DIRECTORY <directory name)
@CLEAR-MAIN-DIRECTORY <directory name)

A system may have up to 16 main directories, each with a maximum of
256 wuser names. It is thus possible to have 4096 different user names
on one system. All users must be defined in a main directory in order
to access files on other directories where they also are defined. They
need not have space in the main directory.

3.2.3 RETRIEVING INFORMATION ABOUT DIRECTORIES

Two commands are used to retrieve information about directories. The
first will 1list the names of the entered directories matching the
directory name parameter. The second will list more information about
the directory.

@LIST-DIRECTORIES-ENTERED (<directory name)), (<output file))
@DIRECTORY-STATISTICS (<(directory name)>), (<output file))
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The last command will list the unit number, the directory status, ie.,
default and main, and the unreserved and unused space on the specified

output file. For example, the command below will list the information

on the terminal which is the default output file.

@DIRECTORY-STATISTICS PACK-ONE,
DIR INDEX 1 : DISC-2-75MB-1 UNIT O SUBUNIT O : PACK-ONE
(MAIN AND DEFAULT DIRECTORY)
4137 PAGES UNRESERVED AND 13667 PAGES UNUSED OUT OF
36945 PAGES
MAXIMUM UNRESERVED CONTIGUOUS AREA ON DIRECTORY
719 PAGES

The 4137 pages are unreserved, but not contiguous space. These
commands may, like all statistical commands, be given by any user, but
are of special interest to user SYSTEM.

Two commands affect the directory entry part of the master block. The
directory entry contains the directory name, a pointer to the user
table, a pointer to the file object table, and a pointer to the bit
file. The commands are only permitted for user SYSTEM.

@DUMP-DIRECTORY~ENTRY <device name> [,<unit>] [,<¢'F' or 'R'>]
[,<¢subunit>], (<output file>)
@CHANGE~-DIRECTORY-ENTRY <device name> [,<unit)]

[,<¢'F' or 'R'>] [,<subunit>] (subcommands)

The first of these commands dumps the directory entry in octal format.
Appendix F shows the layout of the directory entry and the master
block.

The second command makes it possible to change +the contents of the
directory entry of a directory which is not entered. The subcommands
needed to change the directory entry are the same as for @QLOOK-AT. See
the SINTRAN III Reference Manual (ND-60.128). The command should be
used with care.
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3.2.4 EFFICIENT DIRECTORY STRUCTURES

This section contains advice on the definition of directories and
users. Efficient use of the file system will improve the system
performance. Appendix F explains the undelined terms in this section.

1) Do not have more main directories than you need. Pack the
users on the main directories so that they occupy the minimum
number of pages.

2) Do not have unused user names if this means that you must use
an additional page in the ugser file index block. There are 32

user entries per page. It is worth combining users' files to
achieve this.

3) Do not have more default directories than you need or can
use.

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

5) Change the order of the directory entries in the directory
table, so that directory index O is the main directory with
users SYSTEM, user SCRATCH, user RT and others whose files
are most frequently used. User entries with the lowest user
indexes should be for users whose files are most used. The
standard wusers BPUN-FILES and FLOPPY-USER should be as high
as possible, eg., a third main directory if 3 main
directories exist. The SINTRAN SERVICE PROGRAM command SWAP-
DIRECTORY-ENTRIES can move directory entries. See chapter 12.

6) File system access during log in is reduced on a multi main
directory system by specifying the main directory before the
user name.
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7)

8)

9)
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User's files should be organized so that those accessed most
frequently have the lowest object number. The @FILE-
STATISTICS command gives the number of times a file has been
accessed. For example, there is no reason for SINTRAN:DATA,
MACM-AREA:DATA and SEGFILO:DATA to have indexes 0, 1 and 2,
but they almost always do. They can be moved by patching, but
not by copying. Patching means to change the binary contents
of files or memory locations.

First dump the contents of the file object entry by the
command @DUMP-OBJECT-ENTRY. Patch the contents of this file
object entry into the free object entry you choose. Use the
previously described command @CHANGE-OBJECT-ENTRY, thereby
also setting the used flag of this object entry. See appendix
F for the organization of the file object entry, and section
10.3.2 on 1its manipulation. Remember to change the object
index and the pointers to the next and previous versions, So
that they agree with the new object file index. Finally,
patch the original object entry and set word O to 0. Thus the
entry used bit 1is reset, and the entry is free to use.
Patching is described in chapter 11.

Organize the directory table carefully to avoid problems with
changing user's main and default directory index. The
directory with user SYSTEM and the segment file or files
should be directory index O. Any directories likely to be
entered and released as main or default directories should
have as high a directory index as possible. Special
consideration should be given to which users are found there.

File access is further improved if file names are specified
in full. This is inconvenient in interactive work, and that
is why abbreviated file names were introduced. However, in
mode and batch jobs full file names, user names and directory
names ought to be used.

If a user is logged in and wishes to access files on his or
her default directory, then no directory or user name should
be given. Such information will slow down the access time.
This applies to both batch and interactive work.
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3.2.5 TWO EXAMPLES OF DIRECTORY LAY OUT

The first example is a system with a 60 Mbyte Phoenix disk. The users
and their space requirements are listed below.

1 SYSTEM, 7000 pages (decimal).
2 SCRATCH, 1500 pages (approximately).
3 BASE, a user having the database files, 5000 pages.

4 'CLERK-1,...,CLERK-5, five clerks dealing with the
accounting ledgers. No pages, only the database is used.

5 WAGES-1,...,WAGES-5, five wages clerks. No pages

6 COSTING-1,...COSTING-10, ten clerks dealing with job
costing. No pages.

7 STOCKCONTROL-1,...,STOCKCONTROL-3, PRODUCTION-1,...,
PRODUCTION-3, six more clerks dealing with stock control
and production. No pages.

8 SECRETARY-1,...,SECRETARY-8, eight secretaries, each using
the NOTIS word processing system and some other subsystems.
They use the file system facilities frequently throughout
the day. Each has 1000 pages of file space.

9 The source code of the database applications 1s kept under
user SOURCE. These files are accessed about once per week
and occupy 2500 pages.

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

11 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 file space.

Users 4 to 7 exist in order to control access to the computer system
and the database and they have no file space. They make frequent use
of file system facilities by their use of the machine. The four
directories available, each with 7389 pages, should be organized as
shown in table 3.
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Dir. Disk User User Number Notes
index surface index names of pages
0 REMO- 0 SYSTEM 7000 Main and
VABLE 1 SCRATCH 0 default
2 RT 0 directory.
3 BASE 0 All users
4 CLERK-1 0 present
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
43 DIREC-2 100
44 DIREC-3 100
45 DIREC-4 0
46 DIREC-5 0
47 FLOPPY-USER 0
1 FIXED 0 SCRATCH 1500 Default
UNIT O 1 BASE 5000 directory
2 DIREC-4 100
3 DIREC-5 100
2 FIXED 0 SECRETARY-1 1000 Default
UNIT 1 . A . directory
6 SECRETARY-7 1000
3 FIXED 0 SECRETARY-8 1000 Default
UNIT 2 1 APPLICS~1 1000 directory
3 APPLICS-3 1000
4 SOURCE 2500

Table 3. The Organization of the Directories
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The second example concerns a university which has an ND-500 system
with a directory structure consisting of six 75 Mbyte directories. The
following users with the stated space requirements must be arranged on
these directories.

1 SYSTEM, 10,000 pages.
2 SCRATCH, 4000 pages.

3 BPUN-FILES, 1000 pages for bpun and similar files.

4 ANALYST-1,...,ANALYST-5, five system analysts making
constant use of the system, each requiring 500 pages.

5 POSTGRAD-1,...,POSTGRAD-200, two hundred post graduate
students, each requiring 250 pages.

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

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

Apart from user SYSTEM, SCRATCH and ANALYST-1,...,ANALYST-5, the other
users will have roughly equal use. The only important point to note is
that students in a class will be making intense use of the machine
simultaneously, 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 six directories available, each with 36945 pages, should be
organized as shown in table. 4.
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Directory User User Number Notes
index index names of pages
0 0 SYSTEM 10,000 Main and
1 SCRATCH 4,000 default
2 RT 0 directory
3 ANALYST-1 2,000
7 ANALYST-5 2,000
8 STUDENT-3~1 150
89 STUDENT-3-82 150
90 STUDENT-1 100
95 STUDENT-6 100
Total; 36,900 Pages
1 0 RESEARCH-1 500
49 RESEARCH-50 500
50 STUDENT-3-83 150
67 STUDENT-3-10 1150
68 STUDENT-7 100
159 STUDENT-98 100
Total: 36,900 Pages
2 0 POSTGRAD~1 250
89 POSTGRAD-90 250
90 STUDENT-236 100
Total: 36,300 Pages
| |

TABLE CONTINUES...
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Directory User User Number Notes
index index names of pages

3 0 POSTGRAD-91 250
89 POSTGRAD-180 250
30 STUDENT-237 100
227 STUDENT-374 100

Total: 36,300 Pages
4 c STUDENT-375 100
169 STUDENT-544 100
170 STUDENT-3-102 150
249 STUDENT-3-181 150
250 POSTGTAD-181 250
255 POSTGRAD- 186 250

Total; 30,500 Pages
5 0 STUDENT-545 100
135 STUDENT-680 100
136 STUDENT-3182 150
184 STUDENT-3-320 150
185 POSTGRAD-187 250
198 POSTGRAD-200 250
199 BPUN-FILES 1,000
200 FLOPPY-USER 0

Total: 25,450 Pages

]

ND-30.003.06
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3.2.6 DIRECTORY MAINTENANCE AND CORRECTION

The system supervisor 1is responsible for the maintenance of the
directories. If errors occur, they should be corrected. Both test
programs and SINTRAN III commands are used for this purpose. See
section 10.3 which describes the FILE SYSTEM INVESTIGATOR and related
SINTRAN III commands.

3.3 USERS

User SYSTEM is responsible for creating and deleting other users, and
for the amount of space allocated to each on hard disks. A mass
storage device contains a certain number of pages, eg., a 75 Mbyte
disk pack contains 37000 pages, to be shared by the system and
different users. Note that the file system will occupy some of these.

3.3.1 CREATING AND DELETING USERS

A new user is created and given disk space by the commands:

@CREATE-USER <([directory:] user name>
@GIVE-USER-SPACE <[directory:] user name),<number of pages>

A user must exist in all directories where he or she is to be given
space. In addition, he or she must also exist in a main directory. If
the directory name is omitted in the above command, the executing
user's main directory 1is assumed. When a user is created, he or she
has no password.

The following example creates a new user named USER-ONE. The user is
given a file space of 500 pages in directory PACK-TWO. PACK-TWO is not
a main directory. The only main directory in the system is PACK-ONE.

QCREATE-USER Create the user in the
USER NAME: USER-ONE main directory.
@CREATE-USER Create the user in another
USER NAME: PACK-TWO:USER-ONE directory.
@GIVE-USER-SPACE Give the user space in
USER NAME: PACK-TWO:USER-ONE this directory.

NUMBER OF PAGES: 500
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If a user already has file space when the @GIVE-USER-SPACE command is
entered, the file space will be increased by the given number of
pages. An error message is given, if there are not enough pages
unreserved in the directory.

A user can be removed from a directory. You cannot delete a user who
has files in the specified directory. If you attempt this, an error
message is output, and the user is not removed. The command to use is:

@DELETE-USER <[directory name:] user name)

Assume user USER-ONE has created files in directory PACK-TWO and is
moving to another installation, taking along the device PACK-TWO. He
or she may then be deleted in the main directory by the command:

@DELETE-USER
USER NBME: USER-ONE

To use the files at another installation, PACK-TWO must be mounted and
entered there. USER-ONE's files cannot be accessed before USER-ONE is
created in a main directory of that installation. Alternatively, PACK-
TWO can be made a main directory, or USER-ONE can be renamed to a user
name defined in a main directory. The following examples show the
possiblities:

@ENTER-DIRECTORY PACK-THO, DISC-75MB-1, 2 (disk unit 2)
@CREATE-USER USER-ONE

or
@ - - - -
Q - - -

or
] - - -

Unused pages may be taken from a user by the command:

@TAKE-USER-SPACE <[directory name:] user name>,
{number of pages>

The command assume the specified user's main directory, if no
directory is specified. It is not possible to take away pages which
are used by files. Information about users is retrieved by the command
QUSER-STATISTICS.
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3.3.2 PASSHORDS

Users create and change their own passwords by +the @CHANGE-PASSWORD
command. The password of any user can be removed by user SYSTEM. Use
the command below to clear a password:

QCLEAR-PASSWORD <user name>

There are various reasons why user SYSTEM would clear another wuser's
password. For example,

- A user may have forgotten the password. User SYSTEM can
clear this password for the user.

- User SYSTEM may need to entet a user's file space. He/she
can do this by removing or clearing the user's password.

The number of unsuccessful attempts to give a correct user name and/or
password when 1logging in 1is counted. This enter coupt is used to
protect the system from unauthorized users. If the number of attempt
to log in exceeds a defined value, the terminal will be disabled. The
system supervisor uses the SINTRAN SERVICE PROGRAM to set maximum

enter counts and to enable terminals after the maximum enter count is
reached. See chapter 12.
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4 SUBSYSTEMS

This chapter describes some SINTRAN III subsystems. Some of the
subsystems are integrated into SINTRAN III, ie., they are part of the
operating system.

4.1 THE BATCH SYSTEM

The batch system is described in detail in the manual SINTRAN III
Timesharing/Batch Guide (ND-60.132). Two commands are restricted to
user SYSTEM. They are the commands to activate and abort a batch
process, 1ie., @BATCH and @ABORT-BATCH. The following is an example of
starting a batch processor:

@BATCH
BATCH NUMBER = 2

This command finds a passive batch processor and starts it. It then
outputs the number of the batch processor as a decimal integer. The
batch number 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 the
waiting state, as the batch queue initially will be empty. It will
automatically be restarted when a batch job 1is entered by the
QAPPEND-BATCH command.

This command below will 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.

@ABORT-BATCH <batch number>

The batch processor will then be in the passive state.
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4.2 DATA COMMUNICATION AND NETWORK SYSTEMS

ND Computer Systems can be interconnected in network systems. The two
network systems are ND-NET and COSMOS. ND computers can communicate

with other manufacturers' computer systems through the remote ijob
entry (RJE) subsystems.

4.2.1 CONMANDS TO INITIATE AND TERMINATE ND-NET

The system supervisor 1is responsible for starting and stopping the
communication on a line. A communication line can be divided logically
into a maximum of 16 communication channels. Each channel will be
assigned a logical device number on either side. The command to
initiate communication on a line is:

@START-COMMUNICATION [<line number>]

The <{line number) may be omitted if there is only one possible remote
connection. The line number will then be 1. 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 configuration table within
12 seconds, the message COMMUNICATION ESTABLISHED is printed. If no
answer 1s received, NO REPLY is printed. The system will continue to
retransmit the configuration table until @STOP-COMMUNICATION is given.
Thus, there may be an arbitrary time delay between the
@START-COMMUNICATION commands on the two computers are given.

Communication should be stopped from both computers connected to a
line. The command to use is:

@STOP-COMMUNICATION [<line number)>]

The <line number> may be omitted if there is only one possible remote
connection. The commands to start and stop communication can only be
given by user SYSTEM or user RT.

You can load a stand-alone program into a remote computer. The program

should be in bpun format. The command to use is:

@REMOTE-LOAD <load file), (<bootstrap address>), (<line number))
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The <(load file> is the file to be loaded. The default file type is
:BPUN. The <(bootstrap address> 1is the starting address of the
bootstrap in the remote computer. The bootstrap occupies approximately
400 words. The default address is 0. The <(line number) is the line to

the remote computer. The default value is 1 if there is only one
remote computer.

The command is permitted for users RT and SYSTEM only. It is valid
only when communication is stopped on the 1line. The bootstrap must
reside on the file (SYSTEM)REMOTE-BOOTSTRAP:BPUN, in the local
computer. It is usually created when the system is generated.

Before doing a remote load, the remote load must be initiated. This is
done by pressing MCL and typing <octal logical device number)>& on the
console of the remote computer. The locical device number is that of
the communication line. If automatic load is used, only MCL and LOAD
are required.

In the following example, a file called REMFI:BPUN on the local
computer will be loaded to the remote computer on line 1. The

bootstrap will occupy the memory area 37400 - 37777 in the remote
computer.

@REMOTE-LOAD REMFI. 37400, 1

Remote RT programs can access files through a communication line. You
can create a password to protect your files from remote access. A file

will only be opened if the password of user RT in the remote computer
is equal to this password.

@REMOTE-PASSWORD (<line number)), (<{password))

The <line number> is the line to the remote computer. The default
value 1is 1 if there is only one remote computer. The default password
is no password. The command is permitted for user SYSTEM only. In the
following example, files are only opened in the remote computer on
line number 3 if user RT has the password DELTA.

@REMOTE-PASSWORD 3, DELTA

For further information about ND-NET and the facilities available, see
the manuals SINTRAN III Communications Guide (ND-60.134) and ND-NET
System Documentation (ND-60.081).

ND-30.003.06



40 SINTRAN III System Supervisor
Subsystems

4.2.2 COSKOS

COSMOS is the newer network system for ND Computers. The operation and
commands of the COSMOS network are described in the manual COSMOS
Operator's Guide (ND-30.025).

4.2.3 REMOTE J0B ENTRY

A REMOTE JOB ENTRY (RJE) emulator is used to communicate with other
manufacturers' computers. RJE emulators are delivered for emulating
IBM 2780, IBM 3780, IBM HASP WORK STATION, CDC 200 USER, UNIVAC DCT
2000 and Honeywell Bull GERTS 115. An emulator is delivered on a
floppy disk in BRF format. The emulators are run as RT programs and
must be loaded by the RT LOADER. An RJE emulator started and stopped
by user SYSTEM or user RT.

The procedure for each emulator 1is thoroughly documented in the
appropriate manual, as well as the PD sheets accompanying the emulator
floppy disks. The manuals describing remote job operations are shown
in table 5.

MANUAL TITLE MANUAL NUMBER
3270 Emulator Usexr's Guide ND-60.114
3780 User's Guide ND-60.067
200 User Operator's Guide ND-60.061
DCT~2000 Operator's Guide ND-60.060
GERTS-115 Operator's Guide ND~-60.041
HASP Work Station ND-60.069
HASP-II Work Station User's Guide ND~-60.143
Honeywell Bull Remote Job

Entry Emulator User's Guide ND-60.160
NTR User's Guide ND~60.070
UTS~400 Emulator User's Guide ND-60.159
7750 ViP Emulator User's Guide ND~60.100
7750 VIP Emulator-IT User's Guide ND-60. 140

Table 5. Remote Job Entry Manuals
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4.3 MAIL

The MAIL system makes it possible for a user to send messages to any
other user. User SYSTEM may send a broadcast, ie., a message sent to
all users at the same time. MAIL is an integrated part of SINTRAN III.

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

Messages and broadcasts may also be sent directly to all terminals.
The message will be displayed immediately on all terminals whether
they have having logged in users or not.

When MAIL is entered, a set of subcommands are available. Some of
these commands are restricted to user SYSTEM. You enter MAIL as shown
below. The <output file> will only be requested if you have mail in
your mailbox.

@MAIL [<output file>]

Each time MAIL is entered, all waiting mall for this user will be
printed on the specified <output file>. The default output file is
your terminal.

An asterisk (*) 1is used as the prompt in the MAIL system. The HELP
command will list all available commands. You return to SINTRAN III by
the EXIT command. The other available subcommands are:

*INITIALIZE <(maximum number of messages>

This command must be
given by user SYSTEM before the MAIL system can be used. It
can also be used to reinitialize the system. The mailbox is
the mass storage file (SYSTEM)MAILBOX:DATA. This command can
only be given by user SYSTEM.
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*BROADCAST

The message is asked for by MESSAGE:. It must be
terminated by CTRL L. The message will be put into the
mailbox. The character $ is converted to carriage return, ie.,
it starts a new line on output. Apostrophes (') are not
permitted. The command can only be given by user SYSTEM.

*DIRECT-BROADCAST

The message will be asked for by MESSAGE:.
It must be terminated by CTRL L. The message will immediately
be sent to all terminals. The character $ and ' are handled as
for BROADCAST. Only user SYSTEM is allowd to send direct
broadcasts.

*SEND-MESSAGE <(user name>

The message 1is asked for by
MESSAGE:. The text is terminated by CTRL L. The message will

be put into the mailbox, addressed with the given <user name).
The characters $ and ' are handled as for BROADCAST.

*SEND-DIRECT-MESSACGE <(terminal number>

The message is asked for
by MESSAGE:. The text is terminated by CTRL L. The message

will be sent immediately to the specified terminal. The
characters $ and ' are handled as for BROADCAST. The SINTRAN
ITII command @WHO-IS-ON will 1list the terminal numbers of
logged in users.

*LIST-MESSAGES (<output file>)

: All messages will be 1listed
together with a message number. The message number is needed

to delete a message. Default output file is your terminal.
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*LIST-BROADCASTS (<output filed)

All broadcasts will be
listed together with a broadcast number. The broadcast number
is used to delete broadcasts. Default output file is your
terminal. The command is restricted to user SYSTEM.

*DELETE-MESSAGE <(message number)

The message will be
deleted. The message number can be found in the output from
LIST-MESSAGES. Only user SYSTEM is allowed to delete messages
sent from other users.

*DELETE~BROADCAST <broadcast number)

The broadcast will be
deleted. The number can be found in the output from
LIST-BRCADCASTS. Only user SYSTEM is allowed to delete
broadcasts.

*STOP-MAIL~-SYSTEM

The MAIL system will be unavailable.
However, existing mail will not be lost. Only user SYSTEM is
allowed to stop the MAIL system.

*RUN-MAIL-SYSTEM

- The MAIL system will be restarted,
containing the same mail as before it was stopped by the
command STOP-MAIL-SYSTEM. The command is restricted to user
SYSTEM.

The MAIL system can only be entered by one user at a time. If MAIL
commands are used in a batch file, the commands should be preceded by
a @, eg., @BROADCAST.

ND-30.003.06



44 SINTRAN III System Supervisor
Subsystems

4.4 REENTRANT SUBSYSTEMS

A reentrant subsystem is a subsystem that can be used by one than one
user at the same time. This will save space in main memory if the

subsystem is used simultaneously. The following command will establish
a subsystem as a reentrant subsystem:

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

The parameters are:

SUBSYSTEM NAME:
The name of the subsystem which should be dumped as reentrant.

START ADDRESS:
The initial start address. This can be found on the PD sheet
acompanying the subsystem. See appendix J. The default address is O.

RESTART ADDRESS:

The address where the program should be reentered by the @QCONTINUE
command. It can be found on the appropriate PD sheet. The default
restart address is O.

BINARY FILE:

The file must contain the subsystem in bpun format. The default file
type is :BPUN.

The subsystem will be read from a binary file in bpun format. The
command will call the RT LOADER, and the subsystem is then loaded to a
segment. The subsystem name is inserted into the command table. This
table is searched by the command @RECOVER, before it inspects the list
of files for a file of type :PROG.

The following example shows how the BACKUP SYSTEM can be dumped
reentrant. The subsystem is first copied from the floppy disk it is
delived on.

@COPY-FILE

DESTINATION FILE: * - - ; .
SOURCE FILE: (ND:FLOPPY-USER)BACKUP-SYSTEM;BPUN
@DUMP-REENTRANT

SUBSYSTEM NAME: BACKUP-SYSTEM

START ADDRESS: O

RESTART ADDRESS: O

BINARY FILE: (BPUN-FILES)BACKUP-SYSTEM
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User BPUN-FILES is a user created to hold the bpun files. User SYSTEM
is created as a friend of user BPUN-FILES with all kinds of access.
The BACKUP SYSTEM will be loaded to a segment. Any user may now start
it by giving:

@RECOVER BACKUP-SYSTEM or just @BACKUP-SYSTEM

The related command @DUMP-PROGRAM-REENTRANT can be used to dump prog
files instead of bpun files reentrant.

The following command will delete a reentrant subsystem name from the
command table:

@DELETE-REENTRANT <subsystem name>

Remember to delete old versions of subsystems before you load new
ones. In the following example, the subsystem MAC will no longer be
available as a reentrant subsystem.

@DELETE-REENTRANT
SUBSYSTEM NAME: MAC

The commands @DUMP-PROGRAM-REENTRANT, @DUMP-REENTRANT and
@DELETE-REENTRANT are only available to user SYSTEM. The command
QLIST-REENTRANT is available to all users. For an example of the DUMP-
REENTRANT:MODE file used to start SINTRAN III, see appendix H.
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5 ACCOUNTING

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

I ACCOUNTING

1) CPU time used for ND-100 users, RT programs and ND-500
users.

2) Connect time for users accessing an ND-100 or ND-500.
3) Block input/output transfers through the file systenm,
ie., 1 Kword pages written to or read from files on

disk, floppy disk or magnetic tape.
4) Number of pages output on printers through the
spooling system.

The accounting system consists of:

1) Pointers, flags and tables within SINTRAN III.

2) SINTRAN III commands.

3) Files belonging to user SYSTEM.

4) An RT program to provide RT accounting (option).

5) A service prodgram to manage the accounting files and to

produce reports from the accounting data collected.

It is the system supervisor's responsibility to create proiject names
and project passwords. The ACCOUNTING SERVICE PROGRAM is used to
create RT and background projects and later output accounting results.
The supervisor should notify users of their project names and project
passwords.

Accounting should be initialized with +the SINTRAN III command
@INIT-ACCOUNTING. After initialization, accounting should be
controlled by @START-ACCOUNTING and @STOP-ACCOUNTING.
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5.1 FILES USED BY THE ACCOUNTING SYSTEM

In the following information references +to RT accounting can be
ignored if your SINTRAN III has not been generated with RT accounting.
The following files are created and maintained by the ACCOUNTING
SERVICE PROGRAM:

ACCOUNTS:DATA. {(indexed file)
PROJNAM: DATA. (indexed file)
RTPROJ:DATA. {indexed file)

Once these files have been created, they should be given the access
specified in table 6, 7 and 8. The accounting data accumulated in the
file ACCOUNTS : DATA should be periodically dumped to the file
AACCOUNTS:DATA. The ACCOUNTING SERVICE PROGRAM will create this file
and the file AACCOUNTS:ISAM.

The file PROJNAM:DATA contains the legal combinations of project
password and project name for background projects. It should have
the format and access shown in table 6.

File access for PROJNAM:DATA:

PUBLIC: NO
FRIEND: NO
OWNER: READ,WRITE,APPEND,DIRECTORY

The format of the file:

Block size: 16 words.

Block O: Word O (first word) should contain the
index of the last block in the file. If
the file is empty, use 0.

Block n: Words 0-7 should contain the project
password, and words 8-15 the project
name.

Project password and project name are both ASCII character
strings with unfilled character positions containing spaces,
ie., ASCII 408. They are not terminated by apostrophes.

Table 6. The file PROJNAM:DATA
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Each wuser RT program can be assosiated with a project name. The pairs
of RT program names and project names are stored in the file
RTPROJ:DATA. It should have the format and access shown in table 7.

File access for RTPROJ:DATA:

PUBLIC: NO

FRIEND: READ

OWNER: READ,WRITE,APPERD,DIRECTORY
The format of the file is:

Block size: 12 words

Block O: Word O (first word) contains the index
of last block in the file.
Block n: Words 0-3 RT program name in UPPER

case letters, no paritybit set.
Words 4-11 project name.

RT program name and project name are both ASCII character

strings with unfilled character positions containing spaces,
ie., ASCII 403. They are not terminated by apostrophes.

Table 7. The file RTPROJ:DATA

The file ACCOUNTS:DATA contains accounting records written by @LOGOUT,
the ACCRT RT program, the spooling programs, and the ND-500 monitor.
It has the access and format shown in table 8.
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File access for ACCOUNTS:DATA:

PUBLIC: NO

FRIEND: READ,WRITE,APPEND

OWNER: READ,WRITE,APPEND,DIRECTORY

The format of the file is:

Block size: 30 words {decimal)

Block O: Word O contains the number of records in
the file. Word 1 contains the number of
accounts after which a warning is given
each time an additional record is written.
Woxrd 2 contains the maximum number of
accounts, ;

Block n: The format of each entry is:

Word Public RT Spooling
0 USER NAME RT PROGRAM USER HAME
1 ' NAME *
2 1 . 9
3 " o .
4 8 # ]
S o a "
6 ] L ] "
7 # W a
8 4 (BKD/ND~-500) 1 (RT) 2 (SPOOLING)
13 LOGO?T TIME DUMP ?IHE PRINTKTIKE
11 TERMINAL TIME | O 0
12 " 0 0
13 TERMINAL No, 0 SPOOL. DEV No.
14 TIME USED TIME USED No. OF PAGES
15 . L PRINTED.
16 PROJECT HAME PROJECT NAME | PROJECT NAME
1'7 ] 8 -]
18 a -] a
19 a8 ® ]
20 8 @ &
21 8 2 @
22 E | 8 -2
23 ’ ] [ 1]
24 BLOCK I0 BLOCK IO 0
25 TRANSFERS TRANSFERS 0
26 ND-500 CONNECT | O 0
27 TINE 0 0
28 KD-500 CPU 0 0
29 TIME 0 0

Table 8. The Structure and Contents of ACCOUNTS:DATA
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The entries in table 8 have the following format:

BLOCK IO TRANS.

DUMP TIME

LOGOUT TIME

NUMBER OF PAGES

PRINT TIME

RT PROGRAM NAME

SPOOL. DEV. NO.

TERMINAL NUMBER

TERMINAL TIME

TIME USED

PROJECT NAME

USER NAME

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 date when the ACCRT program dumped
the RT system usage data to the file. They are
given as 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 heading
and trailer.

The time the printing of the file started.

.The SINTRAN III name of the RT program.

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

The terminal at which the user was working.

This 1s a Fortran integer. See the ND Fortran
Reference Manual (ND-60.145), appendix B, for
definition of data types, The integer gives the
period of time the terminal was logged in. It is
given in basic time wunits. One such unit is
normally 20 microseconds.

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

An ASCII character string containing the project
name. Unused character positions are filled with

spaces, ie., ASCII 40 , and there is no apostrophe
at the end of the nam%.

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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The format of the records in the file AACCOUNTS:DATA is shown in table
9. All numbers are decimal. The basic time unit is normally 20
microseconds.

Word Type Explanations

1 -8 CHARACTER*16 User Name or RT Program Name

9 ~16 | CHARACTER*16 Project Name

17-18 | 'DOUBLE TNTEGER | 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 | Accumulated Number of Page Printed

27-28 1 ‘DOUBLE INTEGER ! Intermediate Number of Page Printed

29-30 | DOUBLE INTEGER | Accumulated Number of Block I0 Transfers
31~32 | DOUBLE INTEGER | Intermediate Number of Block I0 Transfers
33~-34 | DOUBLE INTEGER | Accumulated ND~500 CPU Time (seconds)
35-36 | DOUBLE INTEGER | Intermediate ND-500 CPU Time (b.t.u.)
37-38 | DOUBLE INTEGER | Accumulated ND-500 Console Time (minutes)
39+40 | DOUBLE INTEGER | Intermediate ND-500 Console Time (seconds)

Table 9. Format of the Records in the file AACCOUNT:DATA

5.2 ACCOUNTING COMMANDS

The following SINTRAN III commands affect accounting. They are
restricted to user SYSTEM. The command to start accounting is:

@START-ACCOUNTING <background> [, <RT>,
{clear logged information>, <logging interval)]
[,<ND-500>] [,<spooling>]

The answers to <(background>, <RT>, <(ND-500> and {(spooling> are either
YES or NO. All public users' programs will be logged if YES is
answered to <background>. The other questions will only be asked if
relevant for SINTRAN III on your installation. If you answer YES to RT
accounting, the questions {(clear logged information> and <(logging
interval) will be asked.

The parameter <clear logged information)> must be answered YES or NO.
It refers to the RT accounting table in SINTRAN III in which CPU time
used by RT programs is stored, and to that part of the IO accounting
table used for accumulating file system I0 for RT programs. When these
tables, ie., ACCTAB and IOACCTAB, are reset, the entries for all user
RT programs are set equal to zero.
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The <logging interval) is the number of seconds between dumps of the
RT accounting table on the file ACCOUNTS:DATA. To start the RT
accounting system, the RT program ACCRT must have been loaded. The
command will not initialise the accounting file, ie., ACCOUNTS:DATA.

You stop accounting by the command:

@STOP-ACCOUNTING <background> [,<RT>] [, <ND-500>]
[,<¢(spooling>)]

The answers are YES or NO. The accounting file is not affected. The
command below initializes the file ACCOUNTS:DATA, creating it if it
does not exist:

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

The desired number of account records and the maximum number of
account records may be specified. When the <(desired number of
accounts)> has been reached, the message APPROACHING END OF ACCOUNTING
FILE will be output on the terminal at every log out. The default
values are 1000 and 1200 respectively.

The @INIT-ACCOUNTING command resets the ACCOUNTS:DATA file. It should
only be used the first time the accounting is started. If is necessary
to change the value of the two first parameters later, the command
DUMP-AND-ACCUMULATE in the ACCOUNTING SERVICE PROGRAM should be used.
Otherwise, the contents of the file ACCOUNTS:DATA will be lost.

When background accounting is selected, SINTRAN III will ask for the
project password when a user tries to log in. The user input will not
be echoed to the terminal. If the password 1is 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, the user will automatically
be logged out. If there are no entries in the PROJNAM:DATA file, log
in will be as if background accounting were not started.

RT accounting is started by the command @START-ACCOUNTING. The CPU
time used by those programs specified in the command
@START-RT-ACCOUNTING is recorded.

@START~RT~ACCOUNTING <RT program name)
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The parameter <(RT program name)> 1s checked against names in the file
RTPROJ:DATA. If a match is found, the program 1is marked in the RT
accounting table. RT accounting may be started for user defined RT
programs only.

The RT description address is used as index in the tables ACCTAB and
IOACCTAB. If the RT program is reloaded using another RT description,
one needs to give @STOP-RT-ACCOUNTING for +this program before
reloading it. The command @START-RT-ACCOUNTING should be given for the
reloaded program. The command to stop accounting is defined as:

@STOP-RT~ACCOUNTING <(RT program name>)

RT accounting is stopped for the specified RT program. The command
QLIST-RT-ACCOUNTING displays the names of all RT programs being logged
with their project names and the time used since the last dump of the
RT accounting table. User RT is also allowed to use the start, stop,
and list RT accounting commands.

5.3 DUKPING THE ACCOUNTING TABLES

The RT program  ACCRT dumps accounting tables on the file
ACCOUNTS:DATA. It is delivered on a floppy disk as ACCRT:BPUN and
loaded onto segment 32 using the READ-BINARY command in the RT LOADER.
This is shown in the following example:

You start ACCRT by the commands @START-ACCOUNTING or @INIT-ACCOUNTING.
The program is stopped by the command @STOP-ACCOUNTING.

5.4 THE ACCOUNTING SERVICE PROGRAM

This program should be loaded according to the PD sheets delivered
with the floppy disks. The ACCOUNTING SERVICE PROGRAM makes use of the
ISAM subsystem to store accounting records. ISAM is described in the
manual ISAM Reference Manual (ND-60.108).
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5.4.1 COMMAND SUMMARY

You enter the service program by giving @ACCOUNTING-SERVICE-PROGRAM.
The EXIT command cause a return to SINTRAN III. The service program
uses the prompt ACC:. The following commands are available:

DESCRIBE-ALL-COMMANDS DUMP-AND-ACCUMULATE
LIST-RT-PROJECTS PRINT-ACCUMULATED-ACCOUNTS
RESET-BACKGROUND-PROJECT-TABLE ADJUST-ACCOUNTING-FILE
CREATE-BACKGROUND~PROJECT RESET-ACCOUNTING-FILE
DELETE-BACKGROUND-PROJECT NUMBER-OF-ACCOUNTS
LIST-BACKGROUND-PROJECTS SET-INFORMATION-FILE
RESET-RT-PROJECT-TABLE LOOK-ACCUMULATED
CREATE-RT-PROJECT DELETE-ACCUMULATED-PROJECT
DELETE-RT-PROJECT DELETE-ACCUMULATED-USER
EXIT

HELP (<{command name>) will 1list all commands matching the given
command name string. If HELP 1is typed as parameter to HELP, the
commands will be listed with their explanations.

A question mark (?) following an ambiguous command acts as HELP with
the command name as parameter. If the command name is unique, it gives
an explanation of this command. A (?) given in place of a parameter
will explain this parameter.

ESCAPE can be used to abort parameter collecting in a command. If
ESCAPE is answered to a question from an executing command, the
command 1s aborted. If ESCAPE is given in other situations, you will
return to SINTRAN III.

WARNING:

It is always possible that an error leaves the ISAM files,
AACCOUNTS:DATA and AACCOUNTS:ISAM, in an inconsistent state.
It is essential to take backup of these files before using
the ACCOUNTING SERVICE PROGRAM commands:

DUMP-AND-ACCUMULATE
DELETE~ACCUMULATED-USER
DELETE-ACCUMULATED-PROJECT
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5.4.2 DETAILED DESCRIPTION OF COMMANDS

The following is a detailed description of the commands and their
parameters. Note that ther command DUMP-AND-ACCUMULATE has
subcommands.

DESCRIBE*ALL*COMHANDS ({output filed)

Describe all accounting
system commands and their parameters. The default output file
is your terminal.

RESET-BACKGROUND-PROJECT-TABLE

Clear all existing background
project names and passwords from the file PROJNAM:DATA.

- CREATE~BACKGROUND-PROJECT <project password>, <{project name)

Create a new entry in PROJNAM:DATA containing the specified
project name and password. The <project password) is the
password to be specified by the user when logging in. The
parameter <(project name> 1is the name of the project to be
charged for using the system.

DELETE~BACKGROUNDMPROJECT {project password>

Delete the project
password and project name specified from PROJNAM:DATA. The
parameter <project password> is the password to be specified
by the user when logging in.
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LIST-BACKGROUND-PROJECTS (<output file))

List the project
passwords and their corresponding project names from entries
on the PROJNAM:DATA file. The default <(output file> is your
terminal.

RESET-RT-PROJECT-TABLE

Clear all RT program names and associated
project names from RTPROJ:DATA.

CREATE-RT-PROJECT <rt program name), <rt project name)

Create an
entry in RTPROJ:DATA giving the project name to be charged for
system resources used by the specified RT program. The
parameter <(rt program name)> must be a user defined RT program.
The <project name> is the name of the project to be charged
for system usage.

DELETE~RT-PROJECT <rt program name)

Delete an entry defining the
project name for charging system usage by a specified RT
program from PROJNAM:DATA. The <{rt program name) must be the
name of a user defined RT program.

LIST-RT-PROJECT (<output file)

List all the RT projects defined
in PROJNAM:DATA. The default <output file) is your terminal.

DELETE-ACCUMULATED-USER <user name)

Remove all details of this
user from the accumulated accounts file.
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DUMP~-AND~ACCUMULATE (RESET-ACCOUNTING-FILE: Subconnaﬁd)
(DO YOU WANT A LOG: Subcommand)
{DO YOU WANT ACCOUNTS: Subcommand)
Process

oUEpEREROoONTaWV 3% BEoNmacw - U2 RBEOODaWL

[¥%)

all the data written by SINTRAN III to ACCOUNTS:DATA. Produce
a log and reset the file, if required. Transfer totals to
AACCOUNTS:DATA and print a list of these totals. The command
has subcommands which define the subsequent parameters.

YES <number of records before warning», ,
<{maximum number of records)

After the
specified <(number of records before warning> have been
written to the accounting file, a warning message is given
every time a user logs out. The <maximum number of records>
is the maximum number of accounting records that can be
written to the accounting file.

NO

This subcommand has no parameters.

YES <output file name for log>, <(lines per page> 

The
<output file name for 1log> is the mass storage or
peripheral file name where information should be listed
with the specified number of <(lines per page>.

NO

This subcommand has no parameters.

YES <accounts by project name or user name or both’,
<do you want subtotaling>,<{output file name for accounts),
' (lines per page).

These accounts can be sorted according to project name with
one entry for every project name, or by user name with one
entry for every user name, or both can be printed. The
parameter <do you want subtotalling> is YES or NO. For
every user name listed, subtotals are given for every
project used by this user if VYES is specified. If the
output is sorted on projects, subtotals are given for every
user. The <{output file name for accounts) is a mass storage
or peripheral file name where output is listed with the
specified number of lines per page.

W

This subcommand has no parameters.
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PRINT-ACCUMULATED-ACCOUNTS <do you want accounts by user name>,
<do you want accounts by project named, <do you want subtotaling>,

Coutput file name for accountsd, <lines per page>

Print accounts of total system usage for all user names
and/or all project names. The totals are for the period of
time since the accounting files were created on this system,
ie., usually the first time the ACCOUNTING SERVICE PROGRAM was
used. If you answer YES to <do you want accounts by user

name>, the accounts will be output with one entry for each
user.

If you answer YES to <do you want accounts by project name)
the accounts are sorted according to project name with one
entry for every project name. You may specify YES as answer to
<(do you want subtotaling> to have every user name listed with
subtotals for each project. Each project will be listed with
subtotals for each user. The last two parameters specify the
output file and the number of lines on each page of listing.

ADJUST-ACCOUNTING-FILE <number of records before warning),
(maximum number of records)

Change
the values of the maximum permitted number of accounts and the

number of accounts before warning. The <number of records
before warning> is the number of records that can be written
to the accounting file before a warning message is given every
time a user logs out. The <maximum number of records)> is the
maximum number of accounting records that can be written to
the accounting file.

RESET-ACCOUNTING-FILE <number of records before warning),'
{maximum number of records)

Change
the word giving the number of records in ACCOUNTS:DATA. The

<{number of records before warning> is the number of records
which can be written to the accounting file before a warning
message 1s output every time a user logs out. The second
parameter is the maximum number of accounting records that can
be written to the accounting file.
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,DELETE%ACCUMULAT£D~PROJECT {project name>

Remove all details of

this project from the accumulated accounts file. The project
name must be defined in PROJNAM:DATA or RTPROJ:DATA.

 NUMBER-OF~ACCOUNTS

List the number of accounts currently in
the SINTRAN III accounting file, ie., ACCOUNTS:DATA, the
maximum number of accounts permitted, and the number of
accounting records before a warning is given.

 SET-INFORMATION-FILE <(file name)

Define the output file for
information and for diagnostics. Diagnostics are also written
to the terminal.

LOOK-ACCUMULATED <user name), <{project name)

Look at a specific
entry in the file AACCOUNTS:DATA, 1ie., accumulated accounts
for a given <(user name> or <project name>. The project name
must be defined in PROJNAM:DATA or RTPROJ:DATA.
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6 PERIPHERALS AND THE SPOOLING SYSTEM

Peripherals, eg., line printers and floppy disk units, are treated as
files. Most printers are controlled by a part of SINTRAN III called

the spooling system.

6.1 PERIPHERALS

User SYSTEM must make peripheral files known to the file system. This
is done by the command:

@SET-PERIPHERAL-FILE <file name), <logical device number)

This command defines the specified (file name) as a peripheral file.
The <logical device number) is an octal value identifying the device.
A list of logical device numbers is found in the SINTRAN III Reference
Manual (ND-60.128).

The <file name> may be chosen by the operator, but should preferably
be the standard names given in that manual. If the file does not yet
exist, it must be enclosed in quotes (“..."). For example, you
introduce the line printer and give it the correct access by:

@QSET- ~FI The line printer has
PERIPHERAL FILE: “LINE-PRINTER" logical device number 5.
LOGICAL DEVICE NUMBER: 5

@SET-FILE-ACCESS

FILE NAME: LINE-PRINTER W means write access.
PUBLIC ACCESS: WA A means append access.
FRIEND ACCESS: RWA R means read access.

OWN ACCESS: RWAD D means directory access.

All printers and floppy disk units must be set as peripheral files.
The following command will specify <file name) as the name used to
access terminals:

@SET-TERMINAL-FILE <file name>
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Public users may refer to their terminals by the specified <(file
name>. If the file does not exist, it must be enclosed in quotes. For
example, you set the name used to access terminals to TERMINAL and the
correct access by the command:

@SET-TERMINAL-FILE TERMINAL is the standard file name
FILE NAME: ° " for terminals.

@SET-FILE-ACCESS

FILE NAME: TERMINAL

PUBLIC ACCESS: RW Read and write.

FRIEND ACCESS: RW Read and write.

OWN ACCESS: RWD Read, write, and directory.

TERMINAL may now be used as an output or input file name. In the
following example, FILE-ONE:DATA will be listed on your terminal. Some
files created by NOTIS WP should not be inspected this way.

Qacory

TO DEVICE: TERMINAL

FROM DEVICE: FILE-ONE:DATA
END OF FILE

a

If a file is set as peripheral, peripheral is said to be an attribute
of the file. Other file attributes are terminal, spooling, temporary,
contiguous, allocated, and indexed.

6.1.1 FILE ACCESS FOR PERIPHERAL FILES

Peripherals are either 1input devices, output devices, or both. This
section shows the file accesses that should be set. File access for
input devices, eg., card readers, should be as shown in table 10.

PUBLIC: READ
FRIEND: READ
OWN: READ, DIRECTORY

Table 10. File Access for Input Devices
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File access for output devices, egq., printers, should be set as shown
in table 11. This does not apply to printers that are controlled by
the spooling system.

PUBLIC: WRITE, APPEND
FRIEND: WRITE, APPEND
OWN: WRITE, APPEND, DIRECTORY

Table 11. File Access for Output Devices

File access for devices which handle both input and output, egq.,
magnetic tape, ND NET channels, and floppy disk units, should be set
as shown in table 12.

PUBLIC: READ, WRITE, APPEND
FRIEND:  READ, WRITE, APPEND ’
OWN: ~READ, WRITE, APPEND, DIRECTORY

Table 12. File Access for Input and Output Devices

File access for peripherals with spooling, eg., line printers, should
be set as shown in fig. 13,

PUBLIC: WRITE, APPEND
FRIEND: READ, WRITE, APPEND
OWN: READ, WRITE, APPEND, DIRECTORY

Table 13. File Access for Peripherals with Spooling
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6.1.2 CLEARING DEVICES

The following command clears a device buffer. The device is identified
by its octal logical device number.

@CLEAR-DEVICE <logical device number)

This command may be used to stop the line printer if an attempt is
made to print non alphanumeric information, or it may be used to stop
a search for a non existent end-of-file mark on a magnetic tape to
prevent the tape from winding off.

Note +that @CLEAR-DEVICE on a magnetic tape operates on the magnetic
tape controller. That is, if several magnetic tape stations are
connected to the same controller, they will all be cleared by one
@CLEAR-DEVICE command, except for STC (6250 bpi) - magnetic tape,
where a @DEVICE-FUNCTION to clear one particular unit 1is availlable.

6.2 THE SPOOLING SYSTEM

The gspooling system allows several users to address a printer
"simultaneously". A a spooling queue contains information about which
files are to be printed, who entered them, how many copies will be
made, and possibly messages to be output on the console prior to
printing each file.

6.2.1 PREPARING SPOOLING FILES

If you want a spooling system, SINTRAN III must be generated with the

required spooling programs. These are system included RT programs
called SPRT1, SPRT2, etc. Before you start a spooling process it is
necessary to:

- Create a peripheral file with the same logical device number
number as on the SINTRAN III order form.

- Set the correct access.

- Create as many versions as you want places in the spooling queue.
This is usually 10 versions known as gpooling files.
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The following shows an example for a LINE-PRINTER. Ten versions of the
file are created. The first version 1is the peripheral file with
logical device number 58. The remaining files are spooling files.

Each spooling device has to be started by the command @START-SPOOLING.
The spooling program then reserves the peripheral file. Once spooling
is started, output to that peripheral goes via the spooling program.

The spooling program can be set to stop before printing each file by
the command @DEFINE-SPOOLING-CONDITIONS. This allows the operator to
receive messages about the job and change to a new paper type or to do
other tings.

Files to be printed are copied to spooling files. 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
size of this "pool® is 500 pages. User SYSTEM can change the size by
the commands @GIVE-SPOOLING-PAGES and @TAKE-SPOOLING-PAGES. Note that
user SYSTEM must have at least as many free pages as the spooling
system has spooling pages.

6.2.2 SPOOLING SYSTEM OVERVIEW AND COMMAND SUMMARY

This section contains a summary of the commands related to spooling.
They will be described in detail in the next section. The following
commands control the spooling program:

@DEFINE-SPOOLING~-CONDITIONS Commands used to
@GIVE-SPOOLING-PAGES control the
@START-SPOOLING spooling program

@STOP~SPOOLING
@TAKE-SPOOLING-PAGES

There are two ways to write to a peripheral. One uses the spooling
files. The other appends the user's own files to the spooling queue.
From an editor, you can specify the peripheral file as the output
device. In a command, the peripheral file may be the output file. The
file you want to print is then copied to a free spooling file, and a
queue entry with the spooling file name is generated.
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If the text you want to print has the desired format stored on a file,
you can append a queue entry with the file name to the spooling queue.
Text documents produced by NOTIS-TF should not be appended to a
spooling queue.

The peripheral can have a gpooling form identification defined by the
command @SET-SPOOLING-FORM. The spooling form identification can be
compared with the user text connected to the spooling queue entry. If
a match is found, the file is printed.

This could be used to sort out which queue entries are printed, egq.,
those using the same paper format. If a spooling queue is shared by
several peripherals, the spooling form can be used to print to the
desired peripheral. This is shown in fig. 7.

Spooling queue

SPOO LING-FORM-2

r SPOOLING-FORM-1

’ @

LINE-PRINTER-1 LINE-PRINTER-2

Figure 7. The Use of Spooling Forms

ND-30.003.06



SINTRAN III System Supervisor 67
Peripherals and the Spooling System

The following commands are used to control the spooling queue:

@APPEND-SPOOLING-FILE

@DEFINE-SPOOLING-FILE-MESSAGE Commands used to
@DELETE-SPOOLING-FILE control the
@MOVE-SPOOLING~QUEUE-ENTRY spooling queue.

@REMOVE-FROM-SPOOLING~QUEUE
@SET-NUMBER-OF-PRINT-COPIES
@SET-SPOOLING-FORM

When a spooling file starts to get printed, it is removed from the
spooling queue. There are a number of commands to control the file
currently being printed. Such files are either spooling files or user
files as shown in fig. 8.

L-P:; 4 {spooling file)

Spooling queue

-
S—
~

@ APPEND-SPOOLING-FILE L-PMYFIL2'

PRINTER

N

DISK
MYFILTEXT

{user - file)

Figure 8. User Files and Spooling Files in the Spooling Queue
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You can stop and start the printing, you can jump forwards or
backwards in the file, or you can restart the printing. You may also
terminate it even if it is not finished. The commands to control the
file currently being printed are:

@ABORT~PRINT Commands to control

@BACKSPACE-PRINT the file currently
@FORWARD-SPACE-PRINT being printed.

@RESTART-PRINT
@START-PRINT
@STOP-PRINT

There are commands to provide information about the spooling queue,
the spooling form and the number of free spooling pages. These
commands are:

€LIST-SPOOLING-FORM Commands to list the
@LIST-SPOOLING-QUEUE status of the system.
@SPOOLING-PAGES~-LEFT

A spooling header containing various information 1is printed before
each file. This spooling header can be removed by the SINTRAN SERVICE
PROGRAM command REMOVE-SPOOLING-HEADER. The following spooling
commands are available in the SINTRAN SERVICE PROGRAM. See chapter 12.

INSERT-SPOOLING-HEADER Spooling commands in
REMOVE-SPOOLING-HEADER the SINTRAN SERVICE
SET-SPOOLING-DEVICE-NUMBER PROGRAM.

6.2.3 SPOOLING COMMANDS FOR USER SYSTEM

This section describes the spooling commands restricted to user
SYSTEM. The SINTRAN SERVICE PROGRAM commands related to spooling are
described in chapter 12.
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6.2.3.1 START AND STOP SPOOLING PROGRAMS

The following command starts the spooling program for a specified
printer:

@START-SPOOLING <peripheral file name>

The printer 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.

If more than one version of the file is a peripheral file, the
spooling programs for all peripheral versions of the file are 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 1is not the
name of a peripheral, or if no spooling program exists for it. The
command @RTENTER must have been given before spooling can be started.

The following command stops the spooling program for a specified
peripheral:

@STOP-SPOOLING <peripheral file name>

Any file currently being printed will be completed before the spooling
program 1s 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 its queue when the @START-SPOOLING
command is used.

6.2.3.2 GIVE AND TAKE SPOOLING PAGES

Initially, 500 pages are available to the spooling system. The number
may be increased with the command:

@GIVE-SPOOLING-PAGES <number of pages>

Note that +the number of spooling pages actually available never
exceeds the number of free pages under user SYSTEM. If a file exceed
the number of pages available for the spooling files, the terminal
will be left hanging during print out of those pages which exceed the
spooling pages. If the spooling space is filled up, the message NO
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MORE SPOOLING PAGES AVAILABLE will appear on the terminal of those who
try to put new files in the spooling queue.

You may take pages from the spooling system by the command:

@TAKE-SPOOLING-PAGES <number of pages>

The pages to be taken must be unused.

6.2.3.3 DEFINE SPOOLING CONDITIONS

The following command defines the conditions for spooling on the
specified peripheral:

@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>)

If the second parameter is YES, the file names of all files printed on
the peripheral will be written on the console. The default answer is
NO.

The third parameter may only be YES if only if the preceeding
parameter was YES. This will stop the printer before each new file is
output. The @START-PRINT command must then be used to start printing.
The fourth parameter is the number of lines to be printed on each
page. Default is 68.

6.2.3.4 SPOOLING FORM

The following command defines a spooling form:

@SET-SPOOLING-FORM <(peripheral file name),
(¢spooling form identification))

The text specified as <(spooling form identification> will be compareed

to the <(text) specified in the command @APPEND-SPOOLING-FILE. If they
match, the file is printed.
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This is used to sort out all spooling entries with the same user text,
eg., INVOICE. It is also used to reset the spooling form to an empty
string, which is default. This will cause all files without a user
text to be printed. The <(spooling form identification) 1is terminated
by an apostrophe ('}.

6.2.4 SPOOLING COMMANDS FOR PUBLIC USERS

The spooling commands described in this section are available to all
users.

6.2.4.1 LIST SPOOLING QUEUE

The following command gives information on the entries in a spooling
queue:

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

The information includes the file's name, the number of bytes it
contains, the name of the user who appended it, the number of copies
to be printed and, if applicable, a user text to be written to the
console when printing starts. Similar information is supplied for the
file which 1s currently being printed as well as the number of bytes
left to print.

6.2.4.2 STOP. START. RESTART AND ABORT PRINT

The commands in this section are only available to the user who
appended the file to the printer and user SYSTEM. The following
command stops printing on a specified printer:

@STOP-PRINT <(peripheral file name)

The spooling system will await further commands. The following command
resumes printing:

@START-PRINT <(peripheral file name)

The following command restarts printing from the beginning of the file
currently being printed:

@RESTART-PRINT <(peripheral file name)
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The command has no effect if no file is being printed. The command is
useful when a paper crash has occurred in a printer.

The following command can be used to skip printing the remaining part
of a file:

@ABORT~PRINT <peripheral file name>

The spooling program continues with the next file in the spooling
gueue. The command has no effect if no file is being printed.

6.2.4.3 BACKWARD AND FORWARD SPACE PRINT

You may skip printing of some pages or lines of a file. The command to
use is:

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

This command may only be used when the printing has been stopped. When
printing resumes the given number of pages will be skipped. The number
of lines per page depends on the printer. It may be changed by the
command @DEFINE-SPOOLING-CONDITIONS. Only user SYSTEM and the user who
appended the file may use this command. The two last parameters have 0
as default value.

If a paper crash occurs, it will be necessary to reprint some lines or
pages. You can use the command:

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

Only user SYSTEM and the user who appended the file may use this
command. The two last parameters have 0 as default value.

6.2.4.4 MOVE SPOOLING GUEUE ENTRY

The spooling queue can be reorganized. Files in the queue of a
particular printer can be moved by the command:

@MOVE-SPOOLING-QUEUE-ENTRY <peripheral file name),<file name),
{insert or append?>, <(before/after file name)
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The file will be moved in front of or after the file specified as last
parameter. If the third parameter is insert, the file will be placed
in front. If the parameter is append, the file will be placed after.
All users may move the entries they have appended further back in the
spooling queue. User SYSTEM may move entries forward.

6.2.4.5 REMOVE AND DELETE SPOOLING FILES

The following commmand removes a file from the spooling queue:

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

The contents of the file will be retained. Only user SYSTEM and the
user who appended the file to the queue may use this command. Spooling
files can be deleted by the command:

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

The file specified in the second parameter 1is removed 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 spooling
pages. Only user SYSTEM and the user who appended the file to the
queue can delete the file from the queue.

6.2.4.6 APPEND SPOOLING FILE

The command to append one of your files to the spooling queue is:

@APPEND-SPOOLING-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 of a printer. The specified number of copies of the file will be
printed. Default value is one copy.

The fourth parameter defines a user text to be written to the console
before the file is printed. The text should be terminated with an
apostrophe (').
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The last parameter 1is only requested if <(text)> is specified. It may
take the values YES or NO. If YES, the text will be written, and the
printer will stop before the file is output regardless of what was
specified in the command @DEFINE-SPOOLING-CONDITIONS. If NO, the text
will be supressed if the command @DEFINE-SPOOLING-CONDITIONS has beeen
given with NO as the second and third parameter. The default value for
this optional parameter is NO.

6.2.4.7 SET NUMBER OF PRINT COPIES

The following command can be used to determine the number of times a
file in the spooling queue will be copied:

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

Only user SYSTEM and the user who appended the file can do this. If
several entries in the spooling queue match the <(file name>, only the
first will be affected.

6.2.4.8 LIST SPOOLING FORM

The following command lists the current spooling form of a printer:

@QLIST-SPOOLING-FORM <(peripheral file name)

Spooling forms are defined by the command @SET-SPOOLING-FORM.

6.2.4.9 SPOOLING PAGES LEFT

The following command lists the number of free pages that can be used
by the spooling files:

@SPOOLING-PAGES-LEFT

Note that the number given is an upper limit. There may be less pages
available if user SYSTEM has less free pages.
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7 STOPPING, STARTING AND LOADING SINTRAN III

This chapter describes the different loading procedures for an ND-100

system. The additional procedures for an ND-500 system are explained
at the end of the chapter.

Each SINTRAN III system is tailored for a particular installation.
This system generation is normally done at ND, and the generated
SINTRAN III system is delivered on five floppy disks. A person from ND
will usually load the system the first time. It is called the initial
loading.

As a system supervisor you will sometimes need to stop SINTRAN 1III,
for example, to run a test program, take backup, or modify the system.
When SINTRAN III is stopped, you can use MOPC to comunicate with the
computer from the console.

There are two ways‘of restarting the system:

1) A warm start will restart the system and initialize some minor
parts of the system information, eg., which users that are
logged in. Simple error situations may be handled by
performing a warm start. This way of starting up SINTRAN III
is usually done by first pressing the MCL and then the LOAD
button on the computer's panel.

2) A cold start initializes the complete system before restarting
SINTRAN III. You will need to load the stand-alone program
MACM from a floppy disk to perform a cold start.

The warm or cold start initialization can be performed on a running
computer by the commands @RESTART-SYSTEM or QCOLD-START. Only user
SYSTEM is allowed to use these commands.

New terminals, disk units, or printers with spooling may be connected
to the computer. In that case, a new version of SINTRAN III must be
generated. The procedure to load a new version of SINTRAN III is
different from initial loading.
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7.1 STOPPING SINTRAN III

Before you stop the system, you should make sure nobody is logged 1in
and make sure that all active batch processes, RT program and printers
are stopped first.

The stop procedure is normally:

@SET-UNAVAILABLE Make it impossible to log

TEXT: $$ MAINTENANCES$S in except from the console.

@MAIL Inform logged-in users that

*DIRECT-BROADCAST the system will be stopped.

MESSAGE: $LOG QUT, THE SYSTEM

WILL BE STOPPED IN 5 MINUTTES.

*EXIT

@WHO-IS-ON Check that no users are

logged in.

===) 56 GYSTEM

QLIST-BATCH-PROCESS Check the batch processors.
1 IDLE, NO USER LOGGED ON

@LIST-SPOOLING-QUEUE Check the printers.

PERIPHERAL FILE: LINE-PRINTER
QUEUE IS EMPTY

@STOP-SYSTEM Stop the systenm.

The command @STOP-SYSTEM cannot be abbreviated. The STOP button on the
computer has the same effect. The character # is output on the console
to show that MOPC is available. You may restart the system by entering
an exclamation mark (!). The command @SET-AVAILABLE will allow users
to log in from any terminal again.

IMPORTANT

The system should normally be turned off for hardware maintenance
only. It should be running at night and during week ends.
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7.1.1 STOPPING THE ACTIVITY IN THE SYSTEKW

If there are avtive users on the system, you ought to stop them before
you stop the system. Do the following:

Log out all users including TADs (terminal access devices)
and batch processors.

Stop XMSG if installed.

Check that spooling devices are not printing.

- Stop user RT programs and RJE programs.

The command to log out users by force is:
@STOP-TERMINAL <(terminal number>

The message ABORTED BY SYSTEM will be printed on that terminal. Only
user SYSTEM is allowed to stop terminals in this way. The command
@WHO-IS-ON will list all logged in users and their terminal numbers.

The command to stop a batch processor is
@ABORT-BATCH <batch number>

This command should be used for batch processors which are not
passive. The commands QLIST-BATCH-PROCESS and @LIST-BATCH-QUEUE will
display information about the processors. If user DATA-DICTIONARY 1is
active, check that no one is using the ACCESS subsystem before you
abort the batch.

The command to stop RT programs is:
@ABORT <rt program name>

This command should be used for user RT programs which are not passive
or in RT WAIT. The command QLIST-RT-PROGRAMS will list all RT programs
and their state. System-included RT programs are listed first, often
ending with TIMRT.
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The command to check if the printers are active is:

QLIST-SPOOLING-QUEUE <(peripheral file>

The file currently being printed will be lost in a warm start. A cold
start will destroy the spooling files in addition. The XMSG system 1is
stopped by the SINTRAN SERVICE PROGRAM command STOP-XMSG.

7.1.2 HOPC

MOPC starts automatically when the system is stopped. It is a
microprogram in read only memory that is used for operational control
of the ND-100. You may also use MOPC while the computer is running.
Just give the command @OPCOM or press the OPCOM button on the
computer's panel.

All commands to MOPC must be given from the console. Below are some
examples:

Bl Restarts the system.

$#2345! Starts the system from the octal address
2345,

#1560& Loads a stand-alone program from physical
device number 1560.

#000100<000200 Dumps the main memory locations 100:2008.

#O<15RD Dumps the contents of the register blocks
on all interrupt levels.

#IRD Dumps the internal registers.

#1144 Performs a memory test for segment 14. A #

is output if no errors are found.

Some of these commands will not be accepted if the computer is
running. MOPC can also be used to modify registerts, virtual memory,
and physical memory. See the ND-100 Reference Manual (ND-06.014) for a
detailed description of the available facilities.
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7.2 WARM START

This section describes how a warm start can be performed on a stopped
and on a running system. An overview of the involved system areas in
physical memory and on the disk is given.

7.2.1 SAVE AREA, IMAGE AREA. AND SINTRAN II1I RESIDENT

SINTRAN III RESIDENT is the part of the operating system which is
always kept in physical memory. Its pages are never swapped out. The
most important system variables are kept in this area. Less important
information is kept on the system-included segments and on ordinary
mass storage files.

A copy of the initial version of SINTRAN III RESIDENT is stored on the
disk as part of the IMAGE AREA, and another copy is part of the SAVE
AREA. These areas play an important part in warm and colds starts.

0
1
SAVE AREA
SINTRAN: DATA
100
MACM-—-AREA: DATA
200 S
IMAGE AREA
> SEGFIL0: DATA
n -~
DISK

Figure 9. SAVE AREA, IMAGE AREA, and SINTRAN III RESIDENT
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The SAVE AREA is on the allocated file SINTRAN:DATA. The IMAGE AREA is
on a system-included segment on SEGFILO:DATA. Both are system files

placed on the first main directory. See fig. 10. The layout in
physical memory and on the main directory is shown in appendix D and

E.

7.2.2 THE WARM START PROCEDURE

A warm start 1is wusually performed by using the buttons on the
computer's panel. Turn the key to the ON position to make the buttons

operational. The procedure is then:
I WARM START

2) ¥Wait until the character § appears on the console,
and press the LOAD button. : :

1) Press the MCL button.

3} Wait'for a SYSTBM IS5 AVAILABLE message. It should
’ appear on all terminals after a couple of minuttes.

The disk copy of SINTRAN III RESIDENT and the disk copy of the PAGING
OFF AREA (POF) on the IMAGE AREA are fetched into physical memory.
Figure 10 shows a warm start. The setting of the automatic load
descriptor (ALD) must be correct. It describes where a program should
be loaded from when the LOAD button is pressed. See appendix K.
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Copy of SINTRAN IIT )

SAVE E RESIDENT L

AVE-AREA: m*ﬁy*gﬁ&mé’”o‘ﬁ:‘““' SINTRAN: DATA
AREA (POF) J
Some System

Included Segments:
Command Segment
ND—Net file copy
Error Program

File System Segments

~ MACM-AREA:DATA

Copy of SINTRAN IIT <
IMAGE-AREA PRESIDENT

Copy of PAGING OFF
"AREA (POF)

Other System

Included Segments
SEGFILO: DATA

User's files,
index blocks

Main Directory

‘ SINTRAN IO PAGING OFF
RESIDENT AREA

Physical memory

Figure 10. A Warm Start Overview
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A warm start should append the batch file LOAD-MODE:SYMB to a batch
processor. This depends on some initial commands that will will be
explained in section 7.3.1. The batch file normally performs the
following tasks:

- Enters any directories not entered by the initial commands .
- Sets these directories default. -

- Starts up any spooling processes,

- Starts communication.

- Starts XMSG if installed.

- Starts up any other batch processes. ' , l LOAD—MODE:SYMB'

~ Starts up accounting.

- Sets the system available.

Appendix H shows an example of the file LOAD-MODE:SYMB. The file is
tailored for one particular installation. If SINTRAN III is running,
the same effect will result from executing the command:

@RESTART-SYSTEM

RT programs and segments loaded by the RT LOADER will not be changed.
All files will be closed. The command will enter no directories.
However, the main directory will be entered if this is specified as an
initial command. See section 7.3.1.
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7.3 COLD START

A cold start will often be done after a patch on the system files
SINTRAN:DATA or MACM-AREA:DATA. 1In these cases you cannot load from
the IMAGE AREA. See also appendix E and chapter 11. A cold start may
also be performed if a warm start does not function. The cold start
procedure for stopped systems is as follows:

I COLD START

1) Press the MCL button on the computer's panel.

2) Place the first SINTRAN III floppy disk in unit O and
type 1560& on the console. MACHM is loaded from the
floppy disk.

3) Type the command )HENT and give carriage return when
MACM has been loaded. Use UPPER case letters. Line
feed is given by the system.

4) Type 22!.

5) When SINTRAN III has started, press ESCAPE and give

only carriage return when user name and password are
asked for.

6) Update SINTRAN III's software clock if necessary.

7) Enter a main directory.

8) Log out.

9) Log in as user SYSTEM.

10) Run the batch file HENT-MODE:SYMB. This fiie céntains

a number of tasks, many of which are installation
dependent. See the example in appendix H.

When the system is running, the cold start procedure can be executed
by giving the command @COLD-START. Then you have to follow the
procedure above from step 5. Make sure there is no activity in the
system before you give the command.
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7.3.1 INITIAL COMMANDS

The following command can be used to specify that an @ENTER-DIRECTORY
command should be executed automatically at subsequent restarts of the
system:

@INITIAL-COMMAND <command string>

The command string will be saved and executed when the system 1is
restarted. The command @RTENTER will automatically be executed after
the last initial command. Further directories can be entered by the
LOAD-MODE:SYMB file.

All directories used by user RT and user SCRATCH should be entered and
made default by initial commands. Failure to do this for user RT means
that @RTOPEN or OPEN from an RT program will not access user RT's
files by default.

The following 1is an example of how to have PACK-ONE entered
automatically each time the system is restarted:

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

@NEXT-INITIAL-COMMAND <command string>

The specified commands will be executed in sequence after the initial

command when the system is restarted. The initial 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 new QINITIAL-COMMAND and one or more
@NEXT-INITIAL-COMMANDs. A cold start clears the command buffer.
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The contents of the initial command buffer can be listed by the
command @LIST-INITIAL-COMMANDS. The following 1is an example of
creating a commonly used initial command buffer:

@INITIAL-COMMAND ENTER-DIRECTORY PACK-ONE, DISC-66MB-1
@NEXT-INITIAL-COMMAND BATCH
@NEXT-INITIAL-COMMAND APPEND-BATCH, 1, LOAD-MODE:SYMB,SYS-0UT-1

7.3.2 INITIALIZING BACKGROUND PROCESSES

Each terminal and batch processor is controlled by a background
process. The background processes are system-included RT programs. The

following command must initialize RT programs before the terminals and
batch processors can be used:

@INITIALIZE-BACKGROUND-PROGRAMS

The RT program controlling the console will always be initialized.
This command must be given once after a cold start, and after the
necessary segment files have been defined. See the SINTRAN SERVICE
PROGRAM command DEFINE-SEGMENT-FILE.

This command will also allocate disk space for the background segments
on the segment file or files. If an extended address space of 128
Kwords 1is needed to execute programs, this must be specified after
using the QINITIALIZE-BACKGROUND-PROGRAMS command. The specification
can be made through the command:

@CHANGE-BACKGROUND-SEGMENT-SIZE (logical device number),
{number of pages>

This command will set up the segment table entry for the RT program
controlling the specified terminal or batch processor. The number of
pages should be either 64 or 128. If you specify 128, the terminal may
run two-bank programs. Note that QINITIALIZE-BACKGROUND-PROGRAMS must
be executed before @CHANGE-BACKGROUND-SEGMENT-SIZE.
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The command JHENT is a MACM command that will:

- Copy the SINTRAN III RESIDENT copy of the SAVE AREA to
the SINTRAN III RESIDENT copy on the IMAGE AREA.

- Renew all system segments, ie., segments on SINTRAN:DATA and
MACM-AREA:DATA will be copied to SEGFILO:DATA.

Note that any programs residing on segments such as user RT programs,
reentrant subsystems, SIBAS, remote job entry systems, etc., will be
lost when you give the )JHENT command. The background segments of
terminals and batch processors are initialized. ‘

The initial command buffer is cleared, and all patches done only on
the IMAGE AREA are lost. When 22! is +typed, the “new" SINTRAN III
RESIDENT and the PAGING OFF AREA is copied to physical memory. Fig. 11
shows an overview of a cold start.
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Figure 11. Overview of a Cold Start
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The SAVE AREA copies of SINTRAN III RESIDENT and the PAGING OFF AREA
are copied to the IMAGE AREA. The system segments on the files
SINTRAN:DATA and MACM-AREA:DATA are copied to SEGFILO:DATA.

The SAVE AREAS of the RT LOADER, the spooling RT programs, the ND-NET
program, +the SINTRAN SERVICE PROGRAM, and MAIL are copied to other
segments on SEGFILO:DATA. The copies of SINTRAN III RESIDENT and the
PAGING OFF AREA on the IMAGE AREA are copied to physical memory.

A lot of information is lost in a cold start. It must be restored by
executing the batch file HENT-MODE:SYMB which should contain all
necessary commands. Some of these commands are system dependent, while
others are always present. See appendix H for an example of a complete
HENT-MODE:SYMB file.
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Here is an example of commands in a HENT-MODE:SYMB file:

1) Set up the necessary initial commands to:

- Enter the main directory.
-~ 'Enter the directory on which user RT has space if this
is not the main directory, and set this directory default.
- Empty the temporary file used to contain output from
the batch file LOAD-MODE:SYMB at each restart.
- Start up a batch processor.
- Put the file LOAD-MODE:SYMB in the batch queue.
An example of this file is given in appendix H.
2) Execute @RTENTER to allow RT programs to access files.

3) Use the RT LOADER to define the name of all system-included
RT Programs.

4) Initialize the background processes.
5) Start MAIL. |

6) Initialize the batch processors.

7) Initialize all the spooling files.

8) Initialize the error log.

9) Load DMAC.
HENT-MODE : SYMB
10} Load XMSG. L——_—-'

11) Put the file LOAD-MODE:SYMB in the batch queue.

12) Load any remote job entry systems {RJE) required.
13) Start a batch job to load the SIBAS database system.

14) Start a batch job to load all user RT programs.

7.4 INITIAL LOADING

In most cases it is people from ND that load the system the very first
time. They copy SINTRAN III from floppy disks to a disk, create
different system files and users, and do the relevant patches.
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The whole procedure will be explained in detail with an example in
this chapter. Prerequisites for loading SINTRAN III from scratch are:
1) An ND computer with console, floppy disk and hard disk.

2) Five floppy disks containing SINTRAN III, MACM, and files called
PATCHFILE:SYMB, SYMBOL-1-LIST:SYMB, SYMBOL-2-LIST:SYMB, DMAC:BPUN
FMAC: PROG, LIBRARY-MARKS:SYMB, FILESYS-SYMBOLS:SYMB, and
NEW-SYSTEM: PROG

3) Floppy disks with subsystems you need.

4) Necessary documentation, that is:

- SOFTWARE SYSTEM REPORT sheets containing patches, see
appendix I.

- ND SOFTWARE LIBRARY PROGRAM DESCRIPTION sheets containing
information about subsystems, see appendix J.

- The manual SINTRAN III System Supervisor (ND-30.003).

7.4.1 FORMATTING A DISK PACK

A new disk pack must be formatted before it can be used, ie., hardware
addresses must be filled in and the disk must be checked for unusable
pages. This is done by using stand-alone programs:

DIMS for cartridge disks (10 Mbyte).
DISC-TEMA for all other disks.

The command to use is FORMAT. The programs are explained in detail in
the manual Test Program Descriptions (ND-30.005). Section 10.2

describes how to run stand-alone programs. Note that the EEC disks
should be formatted with spare track reallocation.

NARNING!

~ Any existing data on the disk are lost when the disk

ND-30.003.06



SINTRAN III System Supervisor 91
Stopping, Starting and Loading SINTRAN III

7.4.2 DISK SPACE FOR USER SYSTEM

Allocating disk space may be a problem when loading a new SINTRAN III
system, especially with a small disk. The examples in the following
sections will deal with loading to a small disk. The methods for
solving these problems are valid for all disks.

A SINTRAN III operating system requires the gystem files shown in
table 14. Those marked with an asterisk (*), must be placed on the
main swapping disk. These files must be taken into consideration when
calculating how much space to give user SYSTEM.

* | SINTRAN:DATA Allocated file - 63 pages.

* | MACHM-AREA:DATA Allocated file - 64 pages.
SEGFILO:DATA Allocated file.
(SEGFIL1:DATA) Allocated file.
(SEGFIL2:DATA) Allocated file.
{SEGFIL3:DATA) Allocated file.

* | RTFIL:DATA Indexed file.

* | MAILBOX:DATA Indexed file.

% | Peripheral files, egqg., LINE-PRINTER.

* (Spooling files, eg., LINE-PRINTER spooling flles )

x

Subsystems in :PROG format, eg., ACCOUNTS.
Subsystems in :BPUN format, eg., FORTRAN.

* | Subsystem libraries in :BRF format, eg., FORTRAN-1BANK.
* | Accounting file.

* { LOAD-MODE:SYMB See appendix H.

* | HENT-MODE:SYMB See appendix H.

* | DUMP-REENTRANT:SYMB See appendix H.

* 1 PATCHFILE:SYMB See chapter 11.

Table 14. The System Files

The space required for the segment files depends upon:

- The number of terminals and batch processors (usually 133
pages each, or 69 pages on specially generated systems).

- The number and size of the reentrant subsystems.

- The number and size of remote job entry packages to be used.

- If SIBAS and/or TPS are to be run.

- The space required for user RT programs.
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The space required for spooling files depend upon the use of the
spooling system. The default number of spooling pages 1is 500. 1In
addition, space is required for other users' files.

7.4.3 DISK SPACE NEEDED BY USER SCRATCH

User SCRATCH owns the scratch files. Each terminal, batch processor,

TAD, and ND-NET channels with background processes, needs a scratch

file. The scratch files are indexed files. The RT LOADER, NOTIS WP,
and many other subsystems use the scratch file.

You can refer to your scratch file by the file number 100 . For
example, when you compile a Fortran program, the BRF code cgn be
copied to your scratch file by the command COMPILE MYFILE, 1, 100.
The scratch file can later be used as input to the ND RELOCATING
LOADER.

The number of background processes is printed when SINTRAN III starts.
It is a good idea to create more scratch files than are currently
required, since later installation of new terminals, batch processors
or ND-NET channels with background processes will be simplified.

The space required for the scratch files depends on the number of
background processes and the use of the scratch files. Each scratch
file needs at least 32 pages. The subsystems' use of the scratch files
is described in the PD sheets. See the PD sheet of NOTIS WP for an
example.

HINT

Choosing a size of 50 pages multiplied by the number of

background processes, will, in most cases, give sufficient
space for user SCRATCH.
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7.4.4 THE SEGMENT FILES

The gsedgment files are contiguous areas on mass storage, where all
segments in the SINTRAN III systems vreside. Pages will be swapped
between a segment and physical memory at run time. That is, when the
code on a page on the segments is to be executed, +the page will be
fetched into physical memory.

It is possible to have four segment files. They should be named
SEGFILO:DATA, SEGFIL1:DATA, SEGFIL2:DATA and SEGFIL3:DATA. These files
must be defined after they have been created, using the SINTRAN
SERVICE PROGRAM command DEFINE-SEGMENT-FILE. See chapter 12.
SEGFILO:DATA must always reside on the main swapping disk. The other
segment files may be placed on any directory.

The space required by SINTRAN III itself, including all background
segments, 1is printed out after a cold start or initial start. On a
small disk it may happen that SEGFILO:DATA cannot be made big enough.
In this case a file SEGFIL1:DATA must be created for the background
segments, except for the console. In addition, reentrant subsystems,
remote job entry programs, user RT programs and SIBAS also need space
on the segment files. See appendix E.

The maximum total space on the segment files is 16384 pages.

7.4.5 AN EXAMPLE OF INITIAL LOADING

This section describes how to copy SINTRAN III from floppy disks to
mass storage the first time. Such initial loading is shown in fig. 12.
When SINTRAN 1III is to be loaded again, the warm start procedure can
_be used.
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[ PATCHFILE
| NEW-SYSTEM

SYMBOL LISTS > >

SINTRAN 11 O

HAcH SINTRAN Ii
MAIN DIRECTORY SINTRAN 11 THE 5 |
ON HARD DISK SINTRAN 11

FLOPPY - DISKS

<> INITIAL LOADING

C:\ZSEGHLO:DATA

Figure 12. Initial Loading

The floppy disks should be inserted in the floppy disk unit in the
order shown in figure 12. Then press the STOP and MCL buttons on the
computers panel. The following is an example of initial loading from
the console. The example is explained in the next section.
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>#1560%

MACM-1718-L
SEPT. 30, 1983

INITIALIZED FOR:
DISC-75M8, DISC-38MB
REMEMBER THE MACM COMMANDS:

JREDEF => REDEFINE DISC TYPE

JHENT => GET SINTRAN FROM SAVE-AREA
22! => START SINTRAN

10,08 => LOAD SINTRAN FROM DISKETTE

TYPE ANY MACM COMMAND:

10,08

IZ SINTRAN-III/VSE VERSION I LOAD: SINTRAN-DISKETTE-1I
11 RS T RO OISR SNIIIICNSENCSIIoIsSCSSSI smsszossszzoac

11 INSERT SINTRAN-DISKETTE-II IN FLOPPY-DISK UNIT 0
1 AND TYPE: 10,08 TO CONTINUE LOADING.

}9SBLO 4

*¥%x% (00000 DIAGNOSTICS #*xxx

10,08
11 SINTRAN-III/VSE VERSION I LOAD: SINTRAN-DISKETTE-I1
ZZ =:===::=::::::::===:==::::::::::::::::::::::::::::::::::::

ZZZZZZZZZZZZZZZZZlZZZZZZZZZZZZZZZZZZZZZZZZZZZZIZZZZZZZZZZZZZZZZIZZZZl
11

17 THE SINTRAN III SYSTEM MAY NOW BE STARTED BY TYPING: 22!
17

171 LATER COLD STARTS MAY BE DONE EITHER BY LOADING MACM FROM
17 SINTRAN OISKETTE I, TYPE: JHENT(CR), WAIT FOR LINE FEED AND
11 TYPE: 22!, OR BY PERFORMING THE SINTRAN COMMAND: COLD-START
44

L1 DISKETTE III CONTAINS A PROGRAM CALLED NEW-SYSTEM. THIS PROGRAM
17 SHOULD BE STARTED AS SOON AS THE MAIN DIRECTORY HAS BEEN ENTERED.
11 THE PROGRAM WILL GUIDE YOU THROUGH SOME OF THE PROCEDURES THAT
1l HAVE TO BE PERFORMED AFTER LOADING A NEW SYSTEM.

i

L1 DISKETTE III AND IV CONTAINS THE SYMBOL-LISTS FOR YOUR SYSTEM.
11
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZIZZZZZZZZZZZZZZZZZZZZZZZI
JLINE

*x%% 000000 DIAGNOSTICS #xxx

22!

OCTAL NO. OF PAGES THE SYSTEM WILL USE ON THE SEGMENT FILE(S): 3673
FIRST SYSTEM SEGMENT STARTS ON PAGE (OCT.): 1004

NUMBER OF BACKGROUND PROCESSES (DEC.) : 11

EACH BACKGROUND PROCESS NEEDS (OCT. PAGES): 205
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1384

SINTRAN III - VSE - I REVISION:

CPU (SYSTEM NUMBER):
GENERATED: 13.47.00

SINTRAN III RUMWNING -

PAGES FOR SWAPPING(OCT.):

12.41.2686 6 JANUARY
SINTRAN III - VSE I
ENTER
PASSWORD:

NO MAIN DIRECTORY
0K
JCREATE-DIRECTORY
DIRECTORY NAME: PACK-ONE
DEVICE NAME: DISC-TS5MB-1
BIT FILE ADDRESS:
JENTER-DIRECTORY
OIRECTORY NAME: PACK-ONE
DEVICE NAME: DISC-75MB-1
ACREATE-USER
USER NAME: SYSTEM
9LO0G

12.43.51 6 JANUARY
--EXIT--

12.43.55 6 JANUARY
SINTRAN III - VSE I

ENTER SYSTEM
PASSWORD:

211
5 DECEMBER

450

1984

1984

1984

NO SUCH USER NAME IN MAIN DIRECTORY

0K
DGIVE-USER-SPACE

USER NAME: SYSTEM
NUMBER OF PAGES: 12000
AALLOCATE-FILE

FILE NAME: SINTRAN
PAGE ADDRESS: 1
NUMBER OF PAGES: 778
QALLOCATE-FILE

FILE NAME: MACM-AREA
PAGE ADDRESS: 1008
NUMBER OF PAGES: 1008
DALLOCATE-FILE

FILE NAME: SEGFILED
PAGE ADDRESS: 2008
NUMBER OF PAGES: 2300
ACREATE-USER

USER NAME: SCRATCH
AGIVE-USER-SPACE

USER NAME: SCRATCH
NUMBER OF PAGES: 1000
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SCREATE-USER
USER NAME: RI

OCREATE-FRIEND
FRIEND NAME: RT

ACREATE-USER

USER NAME: FLOPPY-USER

ACREATE-USER

USER NAME: BPUN-FILES
ACREATE-FRIEND

FRIEND NAME: BPUN-FILES
AGIVE-USER-SPACE

USER NAME: BPUN-FILES
NUMBER OF PAGES: 1000

JLOG
12.59.28 6 JANUARY
--EXIT--
12.59.35 6 JANUARY
SINTRAN III - VSE I
ENTER SCRATCH
PASSWORD:
NO SUCH FILE NAME
0K
OSET-DEFAULT-FILE-ACCESS

PUBLIC ACCESS (R,W,A,C,D
FRIEND ACCESS (R,W,A,C,D IN COMBINATIONS OR N): RWA
OWN ACCESS (R,W,A,C,D IN COMBINATIONS OR N): RWAD

ACREATE-FILE

SCRATCHO1,0

ACREATE-FILE

SCRATCHO2.,0

ACREATE-FILE

SCRATCHO3, 0

ACREATE-FILE

SCRATCHO4,0

ACREATE-FILE

SCRATCHO5,0

ACREATE-FILE

SCRATCHO6,0

JCREATE-FILE

SCRATCHO7. 0

ACREATE-FILE

SCRATCHOS8. 0

JCREATE-FILE

SCRATCHOS .0

ACREATE-FILE

SCRATCH10,0

ACREATE-FILE

SCRATCH11,0

ACREATE-FILE

SCRATCH12.,0

SCREATE-FILE

SCRATCH13 ., 0

JCREATE-FILE

SCRATCH14,0

ACREATE-FILE

SCRATCH1S5,0

ACREATE-FILE

SCRATCH16,0

ACREATE-FILE

SCRATCH17,0

ACREATE-FILE

SCRATCH18,0

JCREATE-FILE

SCRATCH19.,0

JCREATE-FILE

SCRATCH20,0

JCREATE-FILE

SCRATCH21.,0

JCREATE-FILE

SCRATCH22,0

ACREATE-FILE

SCRATCH23 .0

SCREATE-FILE

SCRATCH24 .0

QCREATE-FILE

SCRATCH25,0

aLOG
13.04.01
--EXIT--

6 JANUARY

1984

1984

IN COMBINATIONS OR N}:

1984
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13.04.09 6 JANUARY 1984
SINTRAN III - VSE I

ENTER SYSTEM

PASSWORD:

0K

JSINTRAN-SERVICE

*DEFINE-SEGMENT-FILE

MEMORY? X

SAVE-AREA? Y
SEGMENT FILE NO: 0
SEGMENT FILE NAME: SEGFILEQD

*EXIT

DINITIALIZE-BACKGROUND-PROGRAMS

DCREATE-FILE

FILE NAME: RIFIL

NUMBER OF PAGES: 0

QSET-TEMPORARY-FILE

FILE NAME: “SYSTEM-OUTPUT-1"

QSET-TERMINAL-FILE

FILE NAME: “TERMINAL®

QSET-FILE-ACCESS

FILE NAME: TERMINAL

PUBLIC ACCESS (R,W,A,C,D IN COMBINATIONS OR N): RMW
FRIEND ACCESS (R,W,A,C,0 IN COMBINATIONS OR N): RW
OWN ACCESS (R,W,A,C,D IN COMBINATIONS OR N): RWD
QSET-PERIPHERAL-FILE

FILE NAME: “LINE-PRINTER"

DEVICE NUMBER: 478

QSET-FILE-ACCESS

FILE NAME: LINE-PRINTER

PUBLIC ACCESS (R,W,A,C,D IN COMBINATIONS OR N): WA
FRIEND ACCESS (R,W,A,C,D IN COMBINATIONS OR NJ): RWA
OWN ACCESS (R,W,A,C,D IN COMBINATIONS OR N): RW
QCREATE-NEW-VERSION

FILE NAME: LINE-PRINTER:;10

NUMBER OF PAGES: 0

QSET-PERIPHERAL-FILE

FILE NAME: “FLOPPY-0"

DEVICE NUMBER: 1000

ASET-FILE-ACCESS

FILE NAME: FLOPPY-0

PUBLIC ACCESS (R,W,A,C,D IN COMBINATIONS OR N): RWA
FRIEND ACCESS (R,W,A,C,D IN COMBINATIONS OR N): RW
OWN ACCESS (R,W,A,C,D IN COMBINATIONS OR NJ): RWAD
QCREATE-FILE

FILE NAME: MAILBOX

NUMBER OF PAGES: 0

QSET-FILE-ACCESS

FILE NAME: MAILBOX:DATA

PUBLIC ACCESS (R,W,A,C,0 IN COMBINATIONS OR N): N
FRIEND ACCESS (R,W,A,C,D IN COMBINATIONS OR N): N
OWN ACCESS (R,W,A,C,D IN COMBINATIONS OR N): RWAD
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IMAIL

NOT INITIALIZED

*INITIALIZE

MAX. NO. OF MESSAGES ( 512 WORDS EACH ): 10

*EXIT
ALOG

13.18.12 6 JANUARY 1984
--EXIT--

7.4.6 EXPLANATION OF THE EXAMPLE

This section explains the output from the initial loading in the
previous section. All numbers are octal.

— 2IER 1

Press ESCAPE to log in from the console. Answer with carriage return
to ENTER and PASSWORD:. The message NO MAIN DIRECTORY will be output.
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— STEP 2

Update the SINTRAN III clock with the command QUPDAT if necessary.

— STEP 3

Create a directory on unit O of the device specified when loading.
This will take some time, for example, up to an hour on a 288 MByte
disk if spare track reallocation is not used. Enter the directory and
create user SYSTEM.

—— STEP 4

Log out and log in as user SYSTEM. The message NO SUCH USER NAME will
be typed out, since an attempt is made to open a scratch file before
user SCRATCH is created.

—— STEP 5

Give user SYSTEM sufficent user space. See Section 7.4.2.

— STEP 6

Create the following system files by the command QALLOCATE-FILE:

SINTRAN:DATA MACM~AREA:DATA SEGFILO:DATA
Start address: 1 Start address: 100 Start address: 200
Number of pages: 77 Number of pages: 150 Number of pages:
, 8 8 .
(See section 7.4.4)

8

If necessary, -create the other segment files. Their sizes and start
addesses depend upon the devices used. If more than one directory must
be used for the segment files, the other directories must be created
and entered, and space must be given to user SYSTEM on these
directories.

— STEP 7

Create user SCRATCH and give the user space. Each background process
requires a scratch file. Decide how much space that is necessary for
the scratch files and give the total number of pages to user. SCRATCH.
See section 7.4.3.
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— STEP 8

Create wuser RT, FLOPPY-USER and BPUN-FILES. Make user RT a friend of
user SYSTEM.

— STEP 3

Log out and log in as user SCRATCH. The message NO SUCH FILE NAME will
be typed on the console since the scratch files have not yet been
created.

— STEP 10

Set the default file access for user SCRATCH using the command:

@SET-DEFAULT-FILE-ACCESS RWA, RWA, RWAD

The scratch files will now automatically get the necessary file
accesses at the time they are created.

— STEP 11

Create the scratch files SCRATCHO1:DATA, SCRATCHO2:DATA, etc. These
are 1indexed files. Each background process requires one scratch file.
One background process controls each:

- Terminal.

- Batch processor.

- Asynchronous modem with background.

- Terminal access device (TAD) used by COSMOS.
ND-NET channel with background.

. The number of background processes is printed out when SINTRAN III
starts. However, a scratch file uses no space before it is actually
used. It is advisable to create more scratch files than are currently
required. Installation of new terminals, batch processors, ND-NET
channels, etc., will then be simplified later.

— STEP 12

Log out and log in as wuser SYSTEM again. The message OK will be
printed because the scratch file now exists. Only the console will be
active. The background segment for this terminal has been placed on
SEGFILO:DATA. All other background processes must be initialized, but
prior to this, the segment files must be defined.
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— STEP_13

Enter the SINTRAN SERVICE PROGRAM and define the segment files,
including SEGFILO:DATA. The service program uses an asterisk (*) as
its prompt. An example is shown below:

@SINTRAN-SERVICE-PROGRAM
*DEFINE-SEGMENT-FILE

MEMORY? YES

SAVE AREA? YES

SEGMENT FILE NO: Q

SEGMENT FILE NAME: SEGFILO:DATA

x

(similar for other segment files)

*EXIT

—— STEP 14

The background processes may now be initialized by the command:

@INITIALIZE-BACKGROUND-PROGRAMS

If the segment file area can support the background segments, all the
background processes will now be running, and the corresponding
segments will be on the segment files. If the segment file area is too
small, the following error message will be output:

NOT ENOUGH SPACE ON THE SEGMENT FILE(S)

Another segment file must be created, or the length of an existing
segment file must be expanded. A new segment file must be defined in
the SINTRAN service program and the @INITIALIZE-BACKGROUND-PROGRAMS
command must be entered again. A file is expanded by the command
QEXPAND-FILE or by redefining the file.
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— STEP 15

Create the file RTFIL:DATA as an indexed file. File access for this
file should be:

PUBLIC:  READ ,
FRIEND:  READ, WRITE, APPEND
OWN: READ:,ﬁﬁlfﬁ, APPEND, COMMON, DIRECTORY

— STEP 16

Set the file name of the terminal by the command:

@SET-TERMINAL-FILE “TERMINAL"

File access for this file should be:

PUBLIC: READ, WRITE
FRIEND: READ, WRITE

OWN: READ, WRITE, DIRECTORY

— STEP 17

Set peripheral files for all the peripherals. If the spooling system
is to be used, the actual peripheral must be given spooling files.
Details of the command are found in section 6.1 and the file access to
be specified is found in section 6.1.1. Below is an example for a line
printer:
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— SIEP 18

Create the file MAILBOX:DATA as an indexed file. File access for this
file should be:

 PUBLIC:  NONE
FRIEND:  NONE -
OWN:  READ, WRITE, APPEND, DIRECTORY

— STEP 19
Enter the MAIL . system by typing @MAIL. The MAIL system will respond

with the message NOT INITIALIZED. An asteriks (*) will be output as
the prompt.

—— STEP 20

Initialize the size of the mailbox and return to SINTRAN III. 1In the
following example, the mailbox may contain up to 10 messages.

*INITIALIZE 10
*EXIT

The mailbox size is the maximum number of messages which the system
will be able to handle. Each message requires 256 words on the file.

—— STEP 21

Give user SYSTEM and user RT secret passwords by the command @CHANGE-
PASSWORD. The command will first ask for the old password. Respond
with carriage return. The new password will not be printed on the
terminal as you type it. This is done to keep it secret.

— STEP 22

Copy all subsystems from floppy disks or magnetic tapes to hard disks
under user SYSTEM. The easiest way is to use the COPY-USERS-FILES
command in the BACKUP SYSTEM. See chapter 13.
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— STEP 23

Load one of the editors QED, PED or NOTIS WP to write the batch files
HENT-MODE:SYMB, LOAD-MODE:SYMB and DUMP-REENTRANT:SYMB. See appendix H
for examples. Set their file access so that only user SYSTEM can read
the files.

—— STEP 24

Create the temporary file SYS-OUT-1:SYMB which will be used for output
from the file LOAD-MODE:SYMB. If SIBAS is used, create the temporary
file SYS-0UT-2:SYMB for output from the file SIBAS-LOAD:BATC.
Temporary files are created by the command @SET-TEMPORARY-FILE.

—— STEP 25

Create new users and give them appropriate space.

— STEP 26

Run the mode file SET-TERM-SPEED:SYMB to set terminal speeds. See
appendix H for an example.

— STEP 27

Execute the program NEW-SYSTEM:PROG on the SINTRAN III floppy disk.
See the procedure below.

JENT-DIR

DIRECTORY NAME: N
DEVICE NAME: F-D-1
Q({UN:SYS)NEW-SYSTEM

SINTRAN INITIATOR V.3.0 FOR SINTRAN-III VSE/VSX VER.I NOVEMBER 18, 1983

Computer : ND-100 with 48 bit floating point arithmetic
Instruction set : Standard

Operating system : SINTRAN-III VSE

6enerated : 83.12. 5

Time according to SINTRAN: 13.41.45 6 JANUARY 1984

Do you want to update the clock (default=Y): NO

Copying files from Sintran floppies.
Copying file: FILSYS-SYMBOLS:SYMB
Copying file: FMAC-14080D:PROG
Copying file: DMAC-1915E:BPUN
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Replace the floppy in the FLOPPY-DISK-1, unit 0, with
the 4th system floppy (Sintran-diskette-IV).

Ready to continue (default=Y): Y

Copying file: SYMBOL-1-LIST:SYMB

Copying file: SYMBOL-2-LIST:SYMB

Copying file: LIBRARY-MARKS:SYMB

Replace the floppy in the FLOPPY-DISK-1, unit 0, with
the 5th system floppy (the patch floppy).
Ready to continue {default=Y):

General checking of the system will take approx. 30 seconds.
Starting patch-file.

During patching of Sintran the Patch-file system will produce output
to the files:

~=> (PATCH-SINTRAN:SYSTEM)PATCH-FILE and

--> (SYSTEM)PATCH-0OUT:0UT
In case of abnormal termination of the patching (i.e. if you return to
Sintran command mode without a message telling whether the patching is
aborted or successfully completed) the files listed above should be
investigated.

Messages will appear on the terminal...
--> Defining SEGFILO and loading DMAC.
--> Creating necessary files.

--> Checking the symbol lists.
--> Defining necessary symbols.
--> Start patching of SINTRAN-III.
--> Checking if patching went ok.

During checking of the patch output file a list of all patches done in

your system, will be written to the file PATCH-0UT:QUT on the Patch-file.

Do you want a copy to the terminal too {(default=N):

Patching of Sintran-III successfully completed. Please do a cold start
(ACOLD-START) of your system to get the patches into effect.
@
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— STEP 28

Do a c¢old start, first running the batch file CONTROL-SEGMENTS:SYMB
shown below, then the batch file HENT-MODE:SYMB. See section 7.3 for a
description of cold starts and appendix H for an example of a HENT-
MODE:SYMB file.

@CC = (SYSTEM)CONTROL-SEGMENTS: SYMB =

@CC = THIS FILE SHOULD BE RUN EACH TIME A NEW SINTRAN III =
@CC = HAS BEEN INSTALLED AND BEFORE RUNNING THE HENT-MODE FILE. =
@CC = TAKE A LOOK AT FREE SEGMENTS AND SEGMENTS USED BY YOUR =
@CC = SUBSYSTEM. =
ACC =zzoosssoomoooossRorsmsCCoSTSoosmsm oo s oo ssssCoToosmoooommm e oo
ACC zz====z=z======

@CC = LOAD DMAC =

@CC ==z=z=zmz==z===c

@RTENTER

@RT-LOADER

YES

READ-BINARY DMAC,7

YES

EXIT

@INITIALIZE-BACKGROUND-PROGRAMS

@RT-LOADER

LIST-FREE-SEGMENT, , ,

EXIT

7.4.7 LOADING SUBSYSTEMS

Subsystems are delivered on floppy disks in prog or bpun format,
except for the routine 1libraries which are in BRF format. Software

library object description sheets follow these floppy disks. See
appendix J for an example.

All subsystems should be copied directly to disk files using the
BACKUP SYSTEM's command COPY-USERS-FILES. The routine libraries should

be copied to user SYSTEM's main directory, the other to optional
directories.
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The subsystems in bpun format may be dumped to ordinary prog files by
the commands @PLACE-BINARY and @DUMP. They may also be dumped to
segments as reentrant subsystems by the @DUMP-REENTRANT command. The
possibilities are shown below:

@PLACE-BINARY FORTRAN-100-A:BPUN
@DUMP "FORTRAN-100-A:PROG",0,1

or

@DUMP-REENTRANT FORTRAN-100-A,0, 1, FORTRAN-100-A:BPUN

or, for subsystems in prog file format:

@DUMP-PROGRAM-REENTRANT FORTRAN-100-A, FORTRAN-100-A:PROG

When public users want to use the same subsystem simultaneously, the
subsystem should be generated as a reentrant subsystem. This allowing
many users to share it.

The batch file DUMP-REENTRANT:SYMB contains dump commands for the
reentrant subsystems. Appendix H shows an example of this file. The
commands in this file are executed after a cold start.

7.5 LOADING A NEW SINTRAN III VERSION

If vyou, for example, add terminals, a new line printer with spooling,
or a new disk unit to the computer system, a new SINTRAN III has to be
ordered. The system supervisor would then have to load the new
SINTRAN III to an existing directory. Such loading should also be done
for new SINTRAN III versions, when the SAVE AREA has been corrupted,
or before running a new patch file.

It may happen that the existing segment file area is too small. This
is no great problem, as long as contiguous space is available on some
disk pack. It does not necessarily have to be on the same disk pack as
SINTRAN III. This problem may wait until SINTRAN III has been started
up.

If new peripherals are included, the necessary peripheral files must
be created. If new background processes are added, corresponding
scratch files must be created, etc. It may also happen that the files
LOAD-MODE:SYMB and HENT-MODE:SYMB must be adjusted. Certain commands
must also be executed.
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The following procedure is used to load a new version of SINTRAN III:

— STEP 1

Perform the operations explained in section 7.4.5 up to 22! to load
the new SINTRAN III. The following will be printed on the console:

OCTAL NO. OF PAGES THE SYSTEM WILL USE ON THE SEGMENT
FILE(S): <(segment file area required for the system)
FIRST SYSTEM SEGMENT STARTS ON PAGE (OCT): <address>
NUMBER OF BACKGROUND PROCESSES (DEC.) : <number>

EACH BACKGROUND PROCESS NEEDS (OCT. PAGES): 205

SINTRAN III RUNNING

PAGES FOR SWAPPING (OCT.): <number of pages for swapping)

The output shows the size of the segment file area required for the
system, the start of the first system segment, the number of pages for
swapping including system segments, and the total number of background
processes present in system. This information will indicate whether or
not the existing segment file area is large enough.

Space must be added for reentrant subsystems, SIBAS, RT programs and
remote job entry systems. Note also that a background segment cannot
be divided, and that the segment area required for the system is
constructed from modules of 133 pages. If the segment file area is too
small, it must be increased after SINTRAN III has started.

— 2TEP 2

Enter the main directory and log in from the console as user SYSTEM as
shown below:

- Press ESCAPE.

- After ENTER give carriage return.

- After PASSWORD give carriage return.

- The message NO USER ENTERED will be typed.
- Update the clock.

- Enter the main directory.

- Log out.

- Log in as user SYSTEM.
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— STEP 3

If any new peripherals have been added to the system, these must be
created as peripheral files. See Section 7.4.6. If any new background
processes have been added, log in as user SCRATCH and create
corresponding scratch files.

—— STEP 4

SINTRAN III is now running with only the console active. The
definition of segment files and the initialization of the other
background processes proceeds as in section 7.4.6.

— STEP %

Load QED, PED or NOTIS WP, and update the files HENT-MODE:SYMB, LOAD-~
MODE:SYMB and DUMP-REENTRANT:SYMB if necessary. The page mode editors
cannot be used from the console.

— STEP 6

Run the mode file PATCHFILE:SYMB found on the fifth floppy disk with
SINTRAN III and log out.

— STEP 1

Do a cold start to run the HENT-MODE:SYMB file. See section 7.3.
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7.6 ADDITIONAL PROCEDURES FOR LND-SM INSTALLATIONS

The rest of this chapter is only relevant to ND-500 computer systems.
It shows how to install, start and stop the ND-500 part of an ND-500
system. The ND-100 part must have been started.

The commands and concepts related to the ND-500 are described in
detail in the manual ND-500 LOADER/MONITOR (ND-60.136).

7.6.1 LOADING ND-500 SOFTWARE FROM FLOPPY DISKS

The ND-500 CPU is controlled by the ND-100, and part of the additional
software 1is loaded to the ND-100. The software comes on the following
three floppy disks:

- The ND-500 MONITOR (ND-10333C-PART1:FLOPPY-USER)
File 0: SEG30-MONITOR-C:BPUN
File 1: SEG31-MONITOR-C:BPUN
File 2: ND-500-MONITOR-C:BPUN

- The SWAPPER (ND-10333C-PART2:FLOPPY-USER)
File O: SWAPPER:PSEG
File 1: SWAPPER:DSEG

- The ND-500 MICRO PROGRAM (ND-10332C:SYSTEM)
File 0: CONT-STORE-10500:DATA

The files containing the SWAPPER and the MICRO PROGRAM have to be
copied to user SYSTEM. The other files may be copied, for example, to
user BPUN-FILES, or loaded to their segments:

QCOPY-FILE ND-500 programs use
DESTINATION FILE: “SWAPPER:PSEG" file types :PSEG,
SOURCE FILE: (ND:FLOPPY-USER)SWAPPER:PSEG :DSEG, and :LINK.

It is important to notice that the files containing the SWAPPER have
to be named SWAPPER:PSEG and SWAPPER:DSEG. The file containing the
MICRO PROGRAM has to be named CONTROL-STORE:DATA. This is because the
ND-500 MONITOR accepts default values in commands that have to do with
the SWAPPER and the control store.
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7.6.1.1 LOADING TO SEGHENTS

The ND-100 uses the subsystem ND-500 MONITOR to control +the ND-500.
When the ND-500 system files have been copied from the floppy disks,
the ND-500 MONITOR may be loaded to segments:

@RT-LOADER

*READ-BINARY (BPUN-FILES)ND-500-SEG30-F, 30

*YES

¥*READ-BINARY (BPUN-FILES)ND-500-SEG31-F, 31

*YES

*EXIT

@DUMP-PROGRAM-REENTRANT ND-500-MONITOR, (BPUN-FILES)ND-500-MONIT-F

The commands are normally given from a batch file.

7.6.1.2 THE SWAP FILES

When you initialize the ND-500 MONITOR, you have to define which files
are going to be used as swap files, ie., the swapping area for ND-500
segments. The following rules pertain to the establishment of swap
files:

H

A maximum of four swap flles are allowed ;

Names should be SWAP-FILE-1:SWAP, etc., and they must

be of type :SWAP.

They should be contiguous files.

They may belong to any user but SYSTEM must have read and
write access.

They may exist on any dlrectory

]

1

]

7.6.1.3 DEFINING MEMORY CONFIGURATION AND SWAP FILES

Before you can start using the ND-500 MONITOR, you must define:

- Your memory confiquration.
- Which files will be used as swap files.
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How the memory configuration 1is defined at any one time may be
investigated by the ND-500 MONITOR command below. See also the manual
ND-500 Loader/Monitor (ND 60.136). N500 is the prompt used by the ND-
500 MONITOR.

N500: MEMORY-CONFIGURATION
N100 PAGE NO. FOR N500 ADDREE ZERO: 000600

N500 PAGE NO. FOR THE N500 REGISTER BLOCK: 000001

This is one example of the output from this command. You should use
the output as in the command sequence below:

@ND-500-MONITOR
N500: SET-ND-500-UNAVATLABLE

N500: DEFINE-MEMORY-CONFIGURATION
N100 PAGE NO FOR N500 PHYS. ADR. ZERO: 600

000001 .MEMORY PART

SIZE (IN 2K BYTES): 1000
ND-100 ACCESS: YES

ND-500 PROGRAM ACCESS: YES
ND-500 DATA ACCESS: YES

LAST MEMORY PART DEFINED? YES

N500: DEFINE-SWAP-FILE SWAP-FILE-1:SWAP
N500: SET ND-500-AVAILABLE

N500: EXIT

The commands GIVE-ND-500-PAGES and TAKE-ND-500-PAGES will add and
reduce the number of pages shared by the the two CPUs.

7.6.2 STARTING THE ND-500

To start up the ND-500, there are first three more tasks to
accomplish:

1) Load the MICRO PROGRAM into the control store and start it.

2) Load and start the SWAPPER. The SWAPPER always must run as
process number 0.

3) Give pages in the physical memory shared by the ND-500 and
the RD-100 to the ND-500.
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This can be done in two ways. When a process is started up, the
monitor itself automatically performs the initialization:

@ND-500-MONITOR
N500: RECOVER......

The alternative is to give the commands:

@ND-500-MONITOR

N500: LOAD-CONTROL-STORE,,,,,
N500: MICRO-START,O

N500: LOAD-SWAPPER,,

N500: START-SWAPPER,,

N500: GIVE-N500-PAGES, 299D

7.6.3 STOPPING THE ND-500

When the ND-500 must be stopped, check first that no processes are
active, and let no new users enter the monitor. Below are some
commands that can be used to check the activity on the ND-500, and
also force a process out:

SET-ND-500-UNAVAILABLE
WHO-IS-ON
LIST-ACTIVE-PROCESSES
PROCESS-STATUS
LOGOUT-PROCESS <process no>
ABORT-PROCESS <process no)

SET-ND-500-AVAILABLE

There are three ways to stop the ND-500:

1) N500: MICRO-STOP
The execution of the ND-500 MICRO PROGRAM is stopped, all
registers are saved and execution may be resumed.

2) N500: STOP-ND-500

The ND-500 CPU is stopped and execution cannot be resumed.

3) N500: MASTER-CLEAR
Brings the ND-500 out of a state where it is hanging. It
stops the ND-500 immediately, but the contents of the
registers are unpredictable.

ND-30.003.06A



SINTRAN III System Supervisor 115
Stopping, Starting and Loading SINTRAN III

7.6.4 LOADING SUBSYSTEMS ON THE ND-500

A subsystem on a floppy disk is a domain. The commands QCOPY-FILE or
@COPY cannot be used, nor the BACKUP SYSTEM. Such copying would
destroy the DESCRIPTION-FILE:DESC of user SYSTEM, and all information
about previously created domains would be lost. The rule is therefore
to use the LINKAGE LOADER command COPY-DOMAIN.

i i

7.6.4.1 THE LINKAGE LOADER

The LINKAGE LOADER comes on a separate floppy disk containing the
following files:

ND500 LINKAGE-LOADER (ND-10391E: FLOPPY-USER) :
File O: DESCRIPTION-FILE:DESC
File 1: LINKAGE-LOADER:LINK
File 2: LINKAGE-LOADER:DSEG
File 3: LINKAGE-LOADER:PSEG

The loading procedure for the LINKAGE LOADER is:

@ENTER-DIRECTORY, , FLOPPY-DISC~1,0

@ND-500-MONITOR

ND-500 MONITOR  VERSION F

N500: RECOVER (ND:FLOPPY-USER)LINKAGE-LOADER

ND LINKAGE LOADER  VERSION F

N1l: COPY-DOMAIN (ND:FL-US)LINK-LOAD "LINKAGE-LOADER-F"

N1l: EXIT
N500: EXIT

@RELEASE-DIRECTORY ND

The LINKAGE LOADER is used to load all subsystems to the ND-500. Each

copied domain will produce several files with file type :PSEG, :DSEG
and :LINK.
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B R S L
7.6.4.2 EXAMPLE OF LOADING A SUBSYSTEM ON THE ND-500

Below is an example of loading the FORTRAN-500 compiler from floppy
disk:

@ENTER-DIRECTORY, , FLOPPY-DISC-1,0
@ND-500-MONITOR

ND-500 MONITOR  VERSION F

N500: LINKAGE-LOADER

ND LINKAGE LOADER  VERSION F
N1l: DELETE-DOMAIN

DOMAIN NAME: FORTRAN-500

N1l: COPY-DOMAIN
SOURCE DOMAIN: (ND--PART1:FL-US)FORTRAN-500-H

DESTINATION DOMAIN: "FORTRAN-500-H"

N1l: EXIT

N500: DEFINE-STANDARD-DOMA RTRAN-500-H RTRAN-500-
N500: EXIT

@RELEASE-DIRECTORY ND--PART]

Commonly used domains, eg., compilers, editors and the LINKAGE LOADER,
should be defined as standard domains. This will will reduce start up
time.
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8 MEASURING AND IMPROVING THE SYSTEM PERFORMANCE

This chapter describes how you can measure and improve the performance
of SINTRAN III on your installation. If you have problems with the
performance, a number of questions must be answered in order to
clarify the problem. The most important of these are shown in table
15.

QUESTIONS RELATED TO SYSTEM PERFORMANCE

~ How much memory is available for swapping ?

- How much memory is used by each application ?

- How many of the terminals are running each
application ?

- How many batch processes are running ?

- What kind of tasks are being run under the batch
processors, and what are their priorities ?

- Is the spooling system being used ? If so, what is
the estimated print volume per time period ?

- Are any special RT programs being run ? If so, what
are their priorities ?

Table 15. Questions Related to System Performance

The response time is the time it takes from the last user typed
character is given until the first character is output on the screen.
A number of facilities for measuring the use of resources are present
in SINTRAN III. They are:

RT PROGRAM LOG

PROGRAM LOG

HISTOGRAM

SYSTEM HISTOGRAM

THE QTIME-USED COMMAND

In addition, the Fortran compilers have a logging facility called
PROFILE-MAP. See the FORTRAN Reference Manual (ND-60.145).
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8.1 MEASURING RT PROGRAMS

The RT PROGRAM LOG measures resource usage for a particular RT program
and/or the system as a whole. It is also quite possible to measure the
resource demands submitted from any terminal, as each terminal
internally is controlled by an RT program.

Before running the RT PROGRAM LOG, the terminal from which the log is
to be run should be removed from the time slicer. Its priority should
be set higher than any other “ordinary" programs. The terminal used is
normally the console. It is represented internally by the RT program
BAKO1. A priority of 60 is enough if no special RT programs with a
higher priority are present in the systenm.

Increasing the priority is done to achieve measurements which are as
accurate as possible. The procedure to prepare a terminal for using
the RT PROGRAM LOG is:

1) Find the terminal number of your térmia1. The command
@WHO-IS-ON can be used.

2) Use the @LIST-DEVICE command to. find out which RT program
controls that terminal.

3) Call up the SINTRAN SERVICE PROGRAM and remove the RT program
controlling the terminal from the time slicer.

4) Use the @PRIOR command to set the priority of the RT program.

The RT programs that controls terminals and batch processors are
called backdground processes. The names of these RT programs are BAKnn
and BKnnn for terminals, and BCHnn for batch processors, where n
denotes a digit.

The time slicer 1is the part of the operating system that lets users
share the CPU. The following is an example of preparing to use the RT
PROGRAM LOG:
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@WHO-I5-0ON The arrow indicates your
terminal number. This is
===) 1 SYSTEM used as input to the next
45 HANSEN-A command .
560 PRICING-PBO
561 SIB2
@LIST-DEVICE This command will list

LOGICAL DEVICE NUMBER: 1

INPUT/OUTPUT(O OR 1): Q
RESERVED BY: BAKO1

the RT program which has
reserved terminal number
1, 1e., BAKO1.

@SINTRAN-SERVICE-PROGRAM Then remove the terminal
* VE- - - from the time slicer. It
LOGICAL DEVICE NUMBER: 1D is necessary to be logged
MEMORY? YES in as user SYSTEM to
IMAGE? NO give these commands.

SAVE AREA? NO

*EXIT

@PRIOR Set a new priority higher

PR PROGRAM NAME: BAKO1 than 60 for the background
PRIORITY: 64 process.

After the RT PROGRAM LOG the background process should be inserted in
the time slicer again. Use the SINTRAN SERVICE PROGRAM command INSERT-
IN-TIME-SLICE.

8.1.1 PREPARATION FOR MEASURING RT PROGRAMS

The database program SIBAS is measured in the following example. It
has the RT program name SIBA. If you are interested only in measuring
the overall system utilization, you can give carriage return instead
of the name of an RT program.

@RT-PROGRAM-LOG

RT PROGRAM NAME: SIBA
REPORT INTERVAL(SEC): 10
INTERRUPTS/SAMPLE: 1
LOGICAL DEVICE NUMBER.: 160
INPUT/OUTPUT (O OR 1): Q
LOGICAL DEVICE NUMBER: 161
INPUT/OUTPUT (O OR 1): 1
OUTPUT FILE:

The parameter <report interval) is the number of seconds between each
report. Each report will output one line with sampling results. Use a
short interval, eg., 5-10 seconds, if you are interested in rapid
fluctuations. If the overall load is of interest, use a longer time,
eg., 30-120 seconds. The default value is 60 seconds.
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The parameter <{interrupts/sample> is the number of output interrupts
of the user's terminal between each sample of the system state. Non-
printable characters may be output to the terminal. That is why the
cursor will disappear on screen terminals. This parameter has a
default value of 8. ’

An example illustrates this: The number of output interrupts per
second from a 9600 baud terminal is 9600/11 = 873. Division by 11 1is
done Dbecause the terminal uses 11 bits to send one character with the
necessary control information. In the same way, the number of
interrupts per second from a 300 baud terminal, egq., a console, 1is
given by 300/11 = 27.

Assume an interval of 10 seconds is chosen. The number of samples
taken during each 10 second period should be large enough to produce
statistically significant results. If we use 1 interrupt/sample for a
300 baud terminal, we would be sampling at a rate of 27
samples/second. A 10 second period gives 270 samples, which is large
enough to give us reliable results.

If we were using 2 interrupts per sample, the number of samples in the
10 second period would be half as many, ie., 135. This number 1is on
the verge of being too small to produce reliable results. The
calculation procedure is just the same for all other line speeds, only
the numbers are different.

The overhead from a 300 baud, or about 27 characters per second
terminal, eg., a console, at 1 interrupt per sample is negligible.
More precisely, it is less than 1% of the CPU time. A 9600 baud
terminal sampling at maximum rate, ie., 873 samples/second, will use
about 14% of the CPU time.

For a 300 baud terminal, use 1 intexrrupts/sample
For a 1200 baud terminal, use 4 interrupts/sample
For a 4800 baud terminal, use 16 interrupts/sample
For a 9600 baud terminal, use 32 interrupts/sample

Table 16. Interrupts per Samples for Some Terminals

An easy-to-remember way of selecting the <(interrupts/sample) parameter
is given in table 16. Divide the baud rate of the terminal being used
by 300 baud and use this result as the number of interrupts per
sample. This means that the sampling rate will be about 27 samples per
second.
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The <(logical device number> parameter may be used to identify one or
two input/output devices for which the degree of utilization is to be
logged. If a device is reserved, it is defined as being in use. The
devices often logged are the SIBAS internal devices. These are
reserved by a user program when a SIBAS call is made and released when
the call has been executed. In this way the degree of utilization of
SIBAS may be measured.

8.1.2 RESULTS FROM MEASURING RT PROGRAMS

The output from each report from the RT PROGRAM LOG command will look
like:

CPU SWAP FILES DISC PASSIVE IO-WAIT UNIT 160 UNIT 161
25/38 02/05 00/05 10 00 75 00/32 00/31

The first figure of each pair for CPU, SWAP, FILES and the two logical
device numbers (units) shows the RT program's percentage utilization
of the corresponding resource. The figures for PASSIVE and IO-WAIT
refer also to the RT program. The second figure in each pair and the
DISC figure show the total percentage utilization of that resource.

In this example, the CPU was used 25% by the given RT program and 38%
by the whole system, including the RT program. The figures for SWAP
mean that out of 100 samples, the given program caused page swapping
twice. Some other programs caused page swapping 5 times. Swapping
means the transfer of pages between the disk and main memory performed
by the paging system.

FILES means normal use of files, ie., user access. The DISC figure is
approximately the sum of the total SWAP and FILES figures, as these
two are the only sources of disk access.

All percentages are related to the given <(report interval). If the
(report interval> is set to 10 seconds, and the DISC figure becomes
40%, then the disk system has been occupied 4 seconds out of 10. This
includes time to set up disk transfers, seek time, and transfer time.

The CPU-, PASSIVE-, and IO-WAIT figures for a specific RT program add
up to a certain percentage figure. In this example they are 25% + 0% +
75% = 100%. This percentage will be equal or close to 100% if the load
on the system is small. It will drop below 100% when the work load
increases.
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The missing percentages give us an idea of the queue lengths in the
system. When an RT program is waiting for the CPU or is in the queue
waiting to reserve some input/output device, then it will not be
classified in any of the groups defined by RT PROGRAM LOG. So when a
sample is taken when the RT program is in some device queue, this will
be a "missing" sample.

8.2 RELATIVE USE OF THE CPU

The PROGRAM LOG measures the relative amount of CPU time used by each
RT program in a given time interval. The log is started by giving the
command @START-PROGRAM-LOG which has <{(interrupts/sample> as its only
parameter. This parameter is the same as that in the @RT-PROGRAM-LOG
command described in the previous section.

The log 1is stopped by the command @STOP-PROGRAM-LOG which has an
output file for the results as its only parameter. The following
example shows a PROGRAM LOG:

@START-PROGRAM-LOG
INTERRUPTS/SAMPLE: 30

@STOP-PROGRAM-LOG
OUTPUT FILE: TERMINAL

PERCENT SAMPLES

DUMMY 82 997
STSIN 00 0
RTERR 00 0
RTSLI 01 11
BAKOS 17 205

In the interval the log was operational, the program BAKO8 was using
the CPU in 17% and DUMMY in 82% of the samples. DUMMY is the RT
program which executes when no other programs ask for execution, ie.,
when the system is idle. It has priority O.

8.3 MEASURING USE OF AN ADDRESS SPACE

The CPU histogram measures the amount of CPU time spent in different
parts of the virtual address space of an RT program. The parameters
for the histogram are defined by the @DEFINE-HISTOGRAM command. They
are the name of the RT program, the start address of the virtual
address area to be logged and the address interval.
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This will result in 64 equaly sized intervals being logged. This means
that the parameters you choose must satisfy the following equation.
All figures and parameters are octal.

START ADDRESS + INTERVAL * 100 < 200000

The log may be started by the @START-HISTOGRAM command and stopped by
@STOP-HISTOGRAM. The results will be printed by the command @PRINT-
HISTOGRAM which has an output file as its only parameter.

@DEFINE-HISTOGRAM
RT NAME: GARP
START ADDRESS: O
INTERVAL: 2000B
@START-HISTOGRAM
@STOP-HISTOGRAM

@PRINT-HISTOGRAM
OUTPUT FILE: TERMINAL

PERCENT  SAMPLES

OUTSIDE 0 0 OUT OF 12571
SYSTEM: 1 126
0- 1777 0 0
2000- 3777 7 880
4000- 5777 9 1131
176000-177777 0 0

The term "system" here means CPU time spent on interrupt level 1,
protection ring 1, 2 or 3. Level 1 means monitor call code is

executing. For an explanation of interrupt levels and protection
rings, see the manual SINTRAN III Real Time Guide {ND-60.133).

8.4 MEASURING THE USE OF PHYSICAL MENORY

The SYSTEM HISTOGRAM measures the relative amount of CPU time used
within sections of the physical memory on a specified interrupt level.
The interrupt level, the start address, and the size of the increments

of the memory area to be logged may be defined by the command @DEFINE-
SYSTEM~HISTOGRAM.

This will log 64 equally-sized memory intervals. The log may be
started by the @START-HISTOGRAM command and stopped by the command

@STOP-HISTOGRAM. The results will be printed by @PRINT-HISTOGRAM which
has one parameter, the name of the output file.
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For example, if interest is centered around CPU use on interrupt level
1 in the physical memory address area 20008 to 3000 , then the
following command sequence should be used: 8

@DEFINE-SYSTEM-HISTOGRAM
LEVEL: 1

START ADDRESS: 2000
INTERVAL: 10
@START-HISTOGRAM
@STOP-HISTOGRAM

@PRINT-HISTOGRAM
OUTPUT FILE: TERMINAL

PERCENT  SAMPLES

OUTSIDE: 03 127 out of 3868
2000-2007 00 0

2010-2017 00 0

2740-2747 97 3740

8.5 LISTING CPU TIME USED

The @TIME-USED command returns the CPU time used since the terminal
was logged 1in. The CPU time includes the time used by the inbyte and
outbyte routines on interrupt level 4 and by the user program itself.

It is important to notice that this is never the total CPU time used,
since time spent on levels 14, 13, 12, 11, 10, 3 and 1 (ring 1, 2 or
3) 1is not included. The operating system overhead, apart from monitor
calls for certain character handling, is not included in the measured
CPU time.

Table 17 shows a list of the activities on the 16 different interrupt
levels.
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Level Activity

The system is in an idle loop.

All RT programs execute on this level.

Not used.

The kernel of SINTRAN III executes here.
Inbyte and outbyte monitor calls.

XMSG.

Not used.

Not used.

Not used.

Not used.

Driver routines for character device output.
Driver routines for mass storage devices.
Driver routines for character device input.
Updating of real time clock.

Internal interrupts, eg., page faults, power fail, etc.
Not used.

PO N S ™" X . N
NP W N B QOO TNV W - O

Table 17. The Interrupt Levels

The fraction of CPU time not included in @TIME-USED will vary from
program to program. It is often between 1 - 30% of the total CPU time
used. If we exclude certain monitor calls for character handling, the
more monitor calls a program executes, the bigger the fraction of CPU
time not included in @TIME-USED is.

8.6 DIAGNOSIS

The problem may be seen after just one run of the RT PROGRAM LOG. If
for example the CPU 1load 1is approaching 100 % or page swapping is
permanently higher than 10-20%, then the direct reason for bad
~response times may be obvious.

Theoretical calculations, however, should be made when possible, and
compared with the measurements. Large discrepancies between the actual
and the theoretical results should be questioned, since in some cases
a fairly trivial misunderstanding may be the cause of the problem. For
example, a bad choice of break strategy may result in the CPU 1load
being up to 60% higher than is necessary.

A swap rate higher than 10-20% which means that too 1little physical
memory 1is available, is often the most critical factor in an
overloaded system. The swapping mechanism will consume both CPU and
input/output resources, and the disk utilization may exceed 30-35%,
which often is considered a critical limit.
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A very high utilization of the CPU, eg., 70-100% does not necessarily
mean that the situation is disastrous. If the different tasks in the
system have priorities according to their importance, this can on the
contrary be an ideal situation. Priorities are described in the next
section.

8.7 SOLUTION

If the system is running badly due to lack of resources, one solution
is to add more hardware. The other is to find out which programs use
up the available resources. These can be optimized with respect to the
resource, or you can lower their priority. In the latter case you must
accept that they run more slowly.

l SOLUTIONS TO RESOURCE SCARCITY kﬂ

1) Optimize the program with respect to the resource.

2) Lower the relative priority of that program and
accepting that it will run slower.

3) Add more hardware.

Similar performance tests can be performed on an ND-500 system. See
the manual ND-500 LOADER/MONITOR (ND-60.136).
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9 ERROR SUPERVISING

This chapter describes how system failures are detected, and how these
failures are corrected. System failures are considered to include all
types of errors and irreqularities that cause the system to stop or
run with lowered performance.

Whenever a system failure occurs, it is the system supervisor's
responsibility to take charge of the installation. The system
supervisor should identify the type of system failure, get all the
necessary information to describe the state of the computer, and try
to get the installation working again.

Error situations are wusually detected through error messages from
SINTRAN III. Error procedures are given for different situations. The
state of the system 1is indicated by the lights on the computer's
panel:

- The computer is gtopped when the STOP light is on.

- The computer hangs when the STOP light is off, but the
computer does not respond.

-~ The computer is dead when no lights are on.

System failures are either fatal or nonfatal:

Nonfatal errors are detected by SINTRAN III. Error message will appear
on the user's terminal or on the console. Only error messages from the
sentral parts of SINTRAN III will be covered in this chapter. 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 III
operating system.

Fatal errors will almost all be detected by SINTRAN III, but no error

message will be given. The system will go into a stop condition or it
will hang.
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9.1 ERROR LOGGING

Error messages from RT programs and system start up messages are
written to the error device. This is normally the console, ie., the
terminal with logical device number 1. However, it 1s possible to
select another terminal as the error device by the command:

@SET-ERROR-DEVICE <logical device number>

Logical device numbers for logged in terminals are listed by the
command @WHO-IS-ON. See appendix K for a 1list of logical device
numbers. The following example shows how to route error messages to
the terminal which have logical device number 9:

@SET-ERROR-DEVICE 9

In this manual the error device is always assumed to be the console.
The error device will be set to the console by a cold start. The
command below displays the logical device number of the current error
device.

@GET-ERROR-DEVICE
ERROR DEVICE 9

Before stopping a system, error messages should always be routed back
to the console. Otherwise, there might be problems at the next warnm
start if the new error device is turned off.

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

QINITIALIZE-ERROR-LOG

The contents of the error logq is printed by the command:
@PRINT-ERROR-LOG (<output file>)

The default output file is your terminal. The above commands are only

available to user SYSTEM.
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9.2 NONFATAL ERRORS

This section describes the nonfatal error messages and what to do when
they occur.

9.2.1 ERROR HMESSAGES FROM CENTRAL PART OF SINTRAN III

At run time, errors may be detected by the system and written on the
user's terminal or on the console. Most of the errors will cause the
current RT program to be aborted. An error message as shown below will
be displayed:

hh.mm.ss. ERROR nn IN rr AT 11 ; tttt
XX YY

If the error occurs in a background process, the error message will be
written on the corresponding terminal. For other RT programs, the
error message will be written to the console.

The parts of the error message have the following interpretation:

hh.mm.ss. The time, ie., hours, minutes, seconds, when
the error message was printed.

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

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

11 Octal address where the error occurred.
tttt Explanatory text.
XX, YY Numbers carrying additional information about the

error. One or both numbers may be omitted.

The following is an example of an error message from the RT program
BAKO3. BAKO3 is the background process for the terminal with logical
device number 34. Errors in system RT programs and in user RT programs
give the same types of error message.

01.43.32 ERROR 14 IN BAKO3 AT 114721; OUTSIDE SEGMENT BOUNDS
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All system-included RT programs are automatically given names by the
RT LOADER the first time the loader is called after a cold start. All
error messages will then print the name of the RT program. See section
7.3 for an explanation of cold start.

User RT programs will usually not affect the SINTRAN III system. These
error messages should only be reported to the owner of the RT program
concerned.

9.2.2 SUMMARY OF RUN TIME ERROR MESSAGES

The following run time messages may occur. They are explained in
detail in the next section. Note that some error codes are unused.

Exrror Program

Code Meaning XX Yy Aborted
00 Illegal monitor cail Yes
01 Bad RT program address Yes
02 Wrong priority in PRIOR Yes
03 Bad memory page Page no.

04 Internal interrupt on direct task level bit no. No
06 Batch input error Error no. Yes
07 Batch output error Erroxr no.

08 Batch system error Error no. L register Yes
09 Illegal parameter in CLOCK Yes
10 Illegal parameter in ABSET Yes
11 Illegal parameter in UPDAT Yes
12 Illegal time parameters Yes
13 Page fault for non-demand Yes
14  Outside segment bounds Yes

Continues...
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Error Program
Code Meaning XX Yy Aborted
15 Illegal segment number Segment no. Yes
16  Segment not loaded Segment no. Yes
17 Fixing demand Segment no. Yes
18 Too many fixed pages Segment no. Yes
19 Too big segment Segment no. Yes
20  Disk transfer error Logical Unit No (abort
device no. ° if segn.
transfer)
21 Disk transfer error Last 16 bits Hardware See ex-
of sector addr. status planation
22 False interrupt Level No
23  Device error Hardware Hardware No
device no. status
25 Already fixed Segment no. Yes
26 Mass storage time-out No
27 Illegal parameter in CONCT Yes
28 Space not available Segment no. Yes
29 MON 64 and MON 65 Error no. Yes
30 Divide by zero Yes
31  Permit violation Yes
32 Ring violation Yes
33 HDLC driver, fatal error Yes
34 Illegal instruction Yes
35 Reentr. Fortran stack error Yes
36 Privileged instruction Yes
37 10X error Address Level No
Continues. ..
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Exror Program
Code Meaning XX 18 Aborted
38 Memory Parity PEA register PES req. Yes
39 Memory out of range PEA register PES reg. Yes
40 Power fail No
41 Illegal error in ERMON Yes
42 Overlapping segments Segments Yes
44 Corrected memory error PEA register PES regq. No
45 Not demand segments Yes
46  XMSG fatal error, internal XMSG error Physical Yes
error or inconsistency code address
47  XMSG user error Calling Yes
level
48 False BEX interrupt
49 Remote power fail
interrupt
50-69 User defined error Exrror no. Suberror No
(MON 142) no.
70  BEX parity error
71 False MPM4 interrupt Busc ho. Hardware No
status
72 MPM4 power fail Busc no. No
interrupt
73 MPM4 memory out of Busc no. Lower No
range limit
74  MPM4 memory error Local PES Local PEA No
75  MPM4 parity error Busc no. Lower lim. No
76 MPM4 write parity Busc no. Port code No
error
90 Fortran run time error Error no. No
91 Fortran IO error Error no. No
100 Fortran library error
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9.2.3 DETAILED DESCRIPTION OF RUN TIME ERRORS

This

section explains each run time error and the action to be taken

by the operator. An output number is indicated by <nnn>. Blank 1lines
in the messages are omitted in the description.

A monitor call, ie., a MON instruction,
is .incorrectly used, or has been given a wrong argument. In
the case of RT programs which are background processes, error
messages appear on the user's terminal.

System action: The specified RT program is aborted.
Operator's response: If it is a system RT program, list the RT

description of the RT program and call ND for software
service. If user RT program, report the error to the user.

An incorrect address of the RT description.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

00 ILL. MONITOR CALL
01 ILL. RT PROG

Probably software error.
02 ILL. PRIORITY

An incorrect priority used in the monitor
call PRIOR. The priority should be a number between O and 255.
Probably software error.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.
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04 INTEBNAL INTERRUPT ON DIRECT TASK LEVEL
LEVEL NO <nnn> LT
“BIT NO <nnn)

An interval
internal interrupt from direct task level. Probably user
error.

System action: Priority is given up.
06 BATCH INPUT ERROR
FILE ERROR NO.: <nnn> The batch processor has not
¢file system error message> been able to access the
batch file for the current
batch job. The user has possibly forgotten to include user
name as a part of the batch file name, or the file access is
illegal.
Operator's response: Report the error to the owner of the
batch job.
07 BATCH OUTPUT ERROR
FILE ERROR NO.: <nnn> The batch processor has not been
able to access the output file for
a batch job. The file system error description explains the
error. Otherwise as for error number 06, but for the output
file.
Operator's response: Report the error to the owner of the
batch job.
08 BATCH SYSTEM ERROR

FILE ERROR HNO.: <{nnn> An error has occurred in the batch
ADDRESS: <nnn> system. It is probably a software

error. It may possibly be a file
system error, eqg., a scratch file opened by another user, or
the file may not exist.

Operator's response: Check 1f the batch system is properly
initialized, and that a scratch file is available for the

batch processor user. If it is, report the error to ND for
software service.
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09 ILL. PARAM. IN CLOCK

Incorrect array address wused as
argument in the monitor call CLOCK. Programming error.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

10 ILL. PARAM. IN ABSET

Incorrect parameter used in the
monitor call ABSET. Programming error.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

11 ILL. PARAM. IN UPDAT

Incorrect parameter used 1in the
monitor call UPDAT. Programming error or clock not updated
after power off.

System action: The specified RT program 1is aborted.

Operator's response: Do the same as for error code 00.

12 ILL. TIME PARAM.

Incorrect parameter used in the monitor
call TIME. Probably programming error.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.
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An RT program on a non-demand
type segment tried to use an address outside the segment

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

09.53.10 ERROR 13 IN PROGA AT 6157; PAGE FAULT FOR NON-DEMAND

An RT program on a demand segment
tried to use an address outside the segment bounds. Probably

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

136
13 PAGE FAULT FOR NON~DEMAND -
bounds. Probably programming error.
Example:
14 OUTSIDE SEGMENT BOUNDS
programming error.
15 ILL. SEGMENT NUMBER

SEGMENT NO. <{nnn>

Overlap of the address area or
incorrect segment number used as parameters in the monitor
calls MCALL or MEXIT. Probably programming error.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.
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16

SEGMENT NOT LOADED
SEGMENT NO. <nnn>

137

The segment in the monitor calls FIX or

UNFIX is a demand segment, or the segment is not loaded by the

RT LOADER. Probably u

Ser erxor.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

17

FIXING DEMAND
SEGMENT NO. <{nnn)

Trying to fix

a demand segment 1in

physical memory. You may only fix non-demand segments.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

18

TOO MANY FIXED PAGES
SEGMENT NO. <nnn>

Trying to

fix more pages than

allowed. Only a limited amount of physical memory may be used

for fixed segments at

the same time.

System action: The specified RT program is aborted.

Operator's response:

19

TOO BIG SEGMENT

the SINTRAN III swapp
System action: The sp

Operator's response:

Do the same as for

A non-demand type
ing area. Probably

ecified RT program

Do the same as for
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20 DISK TRANSFER ERROR
HARDWARE DEVICE NO. <nnn>
UNIT <nnn>
21 DISK TRANSFER ERROR
DISK ADDRESS <nnn>
STATUS . {nnn> These two error messages will
always appear together and
indicate a mass storage transfer error, ie., a hardware error.
Some common hardware device numbers are:
430 Line Printer 1 30 Terminal 33
500 Disk System 1 1540 Big disk system 1
510 Disk System 2 1560 Floppy Disk 1
The status code gives the type of error. See the SINTRAN III
Reference Manual (ND-60.128), appendix G.
System action: In segment transport the RT program is aborted.
No system action if it is an error return from a monitor «call
such as RFILE or WFILE.
Operator's response: An address mismatch has occurred if the
status code is "nnn4nn". A parity error has occurred if the
the status is "nninnn". In that case you should first use the
test program DIMS or DISC-TEMA to test for parity errors. If
you find no errors, just continue. Otherwise, reformat the
disk. Test for parity errors again. If errors still occur,
contact ND for hardware service.
22 FALSE INTERRUPT

LEVEL (DEC) <nnn?

Interrupt level 10, 11, 12, 13 or 14 was
activated, but the IDENT instruction can not find a correct
ident code for an input or output device. This is possibly
noise or hardware error. The interrupt levels are used for:

10 Output interrupt.

11 Mass storage interrupt.

12 Input interrupt.

13 Real time clock.

14 1Internal interrupt decoding.

Operator's response: Run the test program CONFIGURATION to
check the state of the different device interfaces. If no
errors are given, it is possibly due to noise. Call ND for
hardware service if errors occur.
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A device failure has occurred,
probably a hardware error. The following hardware device

100~ 157 Synchronous modem buffer card.
200- 277 Asynchronous modem buffer card, terminal

1200-1277 Asynchronous modem buffer card, terminal

300~ 377 Teletype buffer card, terminal buffer card.
1300-1377 Teletype buffer card, terminal buffer card.
400- 477 Paper tape devices, line printers, etc.

The status word gives a more precise description of the error.
See the status code description for the specified device.

Operator's response: If this error message occurs after a warm
or cold start, and the printed status is equal to zero, then
it is not necessarily an error. It may be due to:

- The device is connected to an RS-232 (V.24) interface, but

Report +the error to ND. Call for hardware service only if
the error occurs during normal running of SINTRAN III.

'SEGMENT NO. (nmn)

23 DEVICE ERROR
HARDWARE DEVICE NO. (nnn)
STATUS <(nnn)
numbers are used:
buffer card.
buffer card.
500~ 577 Mass storage devices.
1500-1577 Mass storage devices.
not switched on.
- The device interface has been modified.
25 ALREADY FIXED

Trying to fix a segment that is already
fixed.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.
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26

MASS STORAGE TIME-OUT

If the disk does not respond within
a certain time interval, this message 1s printed. The time
interval is 4 seconds.

Operator's response: Call ND for hardware service if the errox
recurs several times.

27

ILL. PARAM. IN CONCT

Incorrect parameters used 1n the
monitor call CONCT. Probably programming error.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

28

SPACE NOT AVAILABLE
SEGHMENT NO. <nnn>

You try to load more information on a

segment than is possible.
System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

29

FILE SYSTEM ERROR
FILE ERROR NO. <{mnn>
<file system error description>

The monitor calls ERMSG
and QERMS are used to write a file system error message. An

input parameter will hold the error code. These commands are
normally used to write error messages in case of error exits
from file system commands.

System action: ERMSG will give no system action, QERMS will
abort the specified RT program.

Operator's response: Do the same as for error code 00.
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Division of a floating point number by zero

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

The RT program attempted to access a page
with an illegal reference type. This is probably programming
error. Each individual segment may be protected against:

- Instructions fetch access.
System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

The RT program attempted to execute an
instruction or access data on another page with a higher ring
status. Probably programming error.

System action: The specified RT program is aborted.

Operator’'s response: Do the same as for error code 00.

30 DIVIDE BY ZERO
is.attempted.
31 PERMIT VIOLATION
- Read access.
- Write access.
32 RING VIOLATION
34 ILL. INSTR.

The program attempted to execute an
instruction that has not been implemented. Probably
programming error.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.
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35

REENTRANT-FTN STACK ERROR

A Fortran program attempted to
use the stack outside the stack bounds.

Operator's response: Report the error to the user of the
Fortran job. The user probably has to increase the stack size
of the program.

36

PRIV. INSTR.

An RT program attempted to execute a
privileged instruction.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.

37

I0X ERROR
ADDRESS <nnn>
LEVEL (DEC.) <nnn>

This could mean either no answer from
the external device, or an IDENT instuction 1is executed
without an interrupt waiting. Probably a hardware error or
user error, eg., a user trying to access a nonexistent device.

Operator's responce: Run the test program CONFIGURATION
INVESTIGATOR to check the state of the different devices'
interfaces. Call ND for hardware service if the error recurs
several times.

38

MEMORY PARITY
PEA <nnn>
PES <nnn>

A memory parity error has occurred.
Probably hardware error. PEA gives the memory error address
and PES gives the memory error status and bank number.

Operator's response: Report the error to ND and call for
hardware service.
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39 MEMORY OUT OF RANGE
PEA <nnn>
PES <nnn>
An attempt to address a nonexistent
memory location has occurred. Probably hardware or systenm
software error. PEA and PES are the same as for error code 38.
System action: The specified RT program is aborted.
Operator's response: Report the error to ND and call for
hardware service.
40 POWER FAIL
This message will be given when SINTRAN III
automatically restarts after a power failure or a @STOP-SYSTEM
command .
Example:
14.21.32 ERROR 40 IN 23327 AT 110330: POWER FAIL
41 ILL. ERROR IN ERMON
Trying to use an error number outside
the specified interval for ERMON.
System action: The specified RT program is aborted.
Operator's response: Do the same as for error code 00.
42 OVERLAPPING SEGMENTS

SEGMENTS <nnn> <nnn)

The two segments used by an RT
program overlap in the virtual address space.

System action: The specified RT program is aborted.

Operator's response: Do the same as for error code 00.
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44 CORRECTED MEMORY ERROR
“PEA <{nnn>
PES <{nnn>
An error has occurred in memory
and it has been corrected.
System action: None.
Operator's response: Note and call service 1if it occurs a
second time.
45 NOT DEMAND SEGMENTS
A reentrant segment used by an RT
program is overlapping a non-demand segent.
System action: The specified RT program is aborted.
Operator's response: Do the same as for error code 00.
46 XMSG FATAL ERROR, INTERNAL ERROR OR INCONSISTENCY
XMSG ERROR CODE <nnn>
XMSG
has crashed. A submessage will describe the -error. See the
SINTRAN III Communication Guide ({(ND-60.134).
System action: None.
Operator's response: Restart XMSG. Reload XMSG if the message
occurs a second time.
41 XMSG USER ERROR

CALLING LEVEL <nn’

Illegal use of XMSG. A submessage
will describe the error. See the SINTRAN III Communication
Guide (ND-60.134). The error may lead to a fatal XMSG error.

System action: None.

Operator's response: Make sure XMSG was generated with enough
resources. Call ND for service if this 1s not the problem.
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48

FALSE BEX INTERRUPT

Interrupt from the bus extender
(BEX), but no error status set.

System action: None.

Operator's response: Note and call service if it occurs a
second time.

49

REMOTE POWER FAIL INTERRUPT

Interrupt from the bus
extender which has a special switch set.

System action: None.

Operator's response: Note and call service if it occurs a
second time.

70

BEX PARITY ERROR

A bus extender parity error has
occurred. Probably hardware error.

System action: None.

Operator's response: Report the error to ND and call for
hardware service if the error occurs a second time.

71

FALSE MPM4 INTERRUPT
BUSC NO. <nnn>

A false interrupt from one of the
the memory banks in MULTIPORT MEMORY 4.

System action: None.

Operator's response: Note and call service if it occurs a
second time.
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72

MPM4 POWER FAIL INTERRUPT
BUSC NO. {nnn>

A false interrupt from one of
the the memory banks in MULTIPORT MEMORY 4.

System action: None.

Operator's response: Note and call service if it occurs a
second time.

13

MEM4 MEMORY OUT OF RANG
BUSC NO. <nmn) ;

An  attempt to address a
nonexistent memory location in MULTIPORT MEMORY 4 has

occurred. Probably hardware or system software error.

System action: None.

Operator's response: Note and call service 1if it occurs a
second time.

74

MPM4 MEMORY ERROR
LOCAL PES <nnn>

Local MULTIPORT MEMORY 4 error. This
error will be followed by error 73 or 75.

System action: None.

Operator's response: Call ND for hardware s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>