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NOTICE.

This 1s a working document. Features can be changed, omitted or added
suddenly and without any warnina. This also means that the reader
still has the possibility to sugoest specification changes.

The manual is for internal use in #Norsk bata. Others need special
permission.



PREFACE,

s is a preliminary oproposal for the user specifications ef  the
TRAN 4 Operating System for the NORD-10D and NORD=-5M0 computers.

SpeciTications have the form of a Reference Manual. fost of the
ctinns are specified, but more details and examples will be added,

ce the specifications are not as detailed as in the Tinal version

would be wuseful [f the reader has some backaround in operating
tems.

manual is orderad according to structure. In later versions the
mands will ba sortad alphahetically. The Tirst part contains a usa
roduction which will ba moved te other manuals. Implementation and
flguration dependent Parts are not described in any detail.



SINTRAN=-4 Reference Manual 1

1. _INTRODUCTION,

1.1. sintran 4 desian highlights

sintran 4 is an operating system for the NORBP=100 and NORD=5D0
computers.

The system will cover a wide range of application areas to allow
integrated solutions for application functions.

High reliability and security. A program system can be split inteo
separate protected address domains with controlled communication.
The file system contains checkpoint and fallback mechanisms, and
extensive access control for security. Sintran 4 is a multicomputer
operating system and the configuratinn transparency provides easy
recontiquration if a component fails. Data streams can be split into
two or more identical streams to be stored or processed at separate
places.

Good user interface, for terminal users, application programs and
system operation. It is easy to expand the user interface with new
functions. [t is also easy to implement special user interfaces as
packages running under the standard system interface.

Efficiency. Especially 1/0, such as discs and communication lines,
are used at maximum speed. The module structure of Sintran 4 may be
used for a wide range of confiquration sizes, and provides easy
gxpansion of system capacitvy by connecting more computers to a
Sintran & system.

Economy. The system is written in a high-level, machine-independent
system programming language (PLANC). This, together with the use of
isolated modules, makes system generating, maintenance, extension
and education easy, and gives good portability.

The system support multiprocessing, as well for geographical
distributed processing as for configurating for a given processing
power. Using the principle of communicating isolated processes, user
programs and ma jor parts of the operating system can be
configuration transparent.

Application areas:

Timesharing systems

Business and office systems

Process Control Systems

Scientific Oriented On-Line Systems
bata Communication Systems

Data Acquisition systems

1.2. _Hardware configuration

1. single NORD-100

27.03.1981
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NORD=100/NORD=-5010) system

several NORD-100 and NORD-50Q in tightly coupled cluster
Losely coupnled systems of 1, 2 and 3

- Special processors connected

LT B S Y]
.

-3 Virtual configuration

he communication between processes is standardized and lonks the
‘ame whether the communicating processes are in the same computer or
10t. Regardless of the nunbar of processors, the system can dppear
‘8 be one homogeneous system. Only pProcessing and transter Spesds
1ill be different,

ieveral virtual homegeneaus systems can he coupled together, with
plicitly defined access rights,

B P ILimesharina

A timesharing user oserates from a terminal, seeing a virtual

comouter system which he can use Independent of other users,
Relationships with other USers can he set up ewplicitly,

For simple usa, a suoset of the total system is descrioed in the

Chapter "Introductina to timesharina™.

From tha terminal the User can tvpe commands to the system, wusinn
full screen or single line editing. The parameters can either be
Lyped on the same lipe as the command, or the command processor
can ask for them, with an explaining text. Command names can hbe
abbreviated., A question mark will produce a description of the
current command.

Commands can alse be read from a file throuah a command language
Rrocessor. A call of a command file has the same form and
Properties as a command, and can be used as an extension to the
standard command set. Command files can alsao be submitted as
batch jobs.

The command language Hhas standard facilities for structured
conditions and loop control., and arithmetic and string operations.

A coroutine linkage can route a data stream throush a series of
sunsvstams,

The standard loeg-inp Procedure asks for user name and password,
The wuser can in addition specify his own program to be
successfully executed befora the lon=-in is effective.

Log-in can bhe made dependent on the terminal.

Execution of a user Program can be interrupted from the terminal.
The proaram can be aborted, halted ready for restart, or status
Information can he extracted, with immediate restart.

The user has commands tn communicate with an oparator.

27.N3.1981
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INTRODUCTION,

A debug system can let the user examine and change locations and
set breakpoints in the preogram.

The terminal tvpe can be defined interactively.

A histogram facility can tell where a program spends its
processing time, and data transfer amounts can be measured.

A program system can be split up in domains with full protection
between them. Sub-processes can be used to obtain parallel
processing.

Exceptional conditions can be trapped and processed by user
written proarams.

A detach command can release a user task from the terminal, to let
the terminal be available during a lengthy processing.

A batch system can queue jobs according to priority. Operators
have commands to manipulate the job aqueues.

A print spooling system can queue print files and order them
according to priority and format.

A mall system allows users to send messages to each other.
Broadcasts can be sent to all users.

The file system provides data storage. A file is normally dynamic
expandable, except when it is defined to be contiguous on the
storage medium. Devices, inter-process communication ports and
files use the same naming and access calls. The object name
directories are hierarchial.

A file can either be an unstructured area or structured as
records,

1.3.2. Real=time

Real-time programs have the same facilities available as
timesharing programs. The main difference is that real-time
programs have more explicit control over resources. Processes can
be guaranteed a certain percentage of processor time, or a process
can be given a fixed priority. Inter-process communication is
compatible with file and device access.

1.3.3. System supervisino

For simple configurations, only a few and simple operations are
necessary, 5o that very little effort is necessary to keep the
system up and running.

For complex confiqurations, more sophisticated facilities may be
necessary, for adninistration of users and resources,
configuration contrel, tuning and backup.

The system is designed to run without operator as far as possible.
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There are several levels of system start. A cald start {s
provided, where the system 1s started as it was generated. Several
System versions can be available.

A warm start 1s used after a controllad system shut-down or system
crash. The system is started with a complete confiquration setup.
Mecessary application initiating can be dons by a predafined batch
Job, s0 a push on a "Load" button should he enaugh.

In case of power fail, all informatien will be retained, so that
the system can continue afterwards. Power fail can also be
sinulated by a command.

The c¢ontents of physical memory can also be saved for short
nardware maintenance.

For multi=-processor systems, the individual processors can  be
started, stopped and testad,

There are commands to chanae parameters in the system, and to make
measuremants and statistics nf svstan usage.

Users can be created znd aiven resources. There is an accounting
system to keep track of system use.

TH sVSten supervising commands are connected to privileses, which
can be given o cartain users., The orivilege strucgtura can be
defined for each instaliation.
~Tinegharina

2l.  Introduction to timesharing

or simple uUse of the system, a small set af the system facilities
re needed. . This can include use of standard suosystems, such as
ditor, Text processing, FORTRAN and BASIC.

2.1.1 Log=in

Escape Escaps LOGIN:
USER MAME: _name;
PASSWORD: __:

0K

SYEs

2.1.2, Commapnds

Command names can be abbreviated as long as they are unambicquous.
Wtility commandss:

HELP gives a list of all available commands. A guestion mark will
Preduce an explanation on the terminal concerning the operatien in
proagress.
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1. _INTRODUCTION,

1.1. sintran 4 desiagn highlights

Sintran 4 1is an operating system for the NORDP=100 and NORD=5D0
computers.

The system will cover a wide range of application areas to allow
integrated solutions for application functions.

High reliability and security. A program system can be split into
separate protected address domains with controlled communication.
The file system contains checkpoint and fallback mechanisms, and
extensive access control for security. Sintran 4 is a multicomputer
oparating system and the configuration transparency provides easy
reconfiguration if a component fails. bata streams can be solit into
two or more identical streams to be stored or processed at separate
places.

Good user interface, for terminal users, application programs and
system operation. It is easy to expand the user interface with new
functions. [t is also easy to implement special user interfaces as
packages running under the standard system interface.

Efficiency. Especially 1I/0, such as discs and communication lines,
are used at maximum speed. The module structure of Sintran &4 may be
used for a wide range of confiquration sizes, and provides easy
gxpansion of system capacitvy by connecting more computers to a
Sintran &4 system.

Economy. The system is written in a high=-level, machine-independent
system programming language (PLANC). This, together with the use of
isolated modules, makes system generating, maintenance, extension
and education easy, and gives good portability.

The system support multiprocessing, as well for geographical
distributed processing as for configurating for a given processing
power. Using the principle of communicating isolated processes, user
programs and ma jor parts of the operating system can be
configuration transparent.

Application areas:

Timesharing systems

Business and office systems

Process Control Systems

Scientific Oriented On-Line Systems
bata Communication Systems

Data Acquisition systems

1.2. _Hardware configuration

1. Single NORD-100
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The command languase interpreter is a subsvstem which accepts

-ommands from terminal or fila, using the standard dialoaue
rocessor.

R Comnand Tvoss

2a2.1.1.  Compound macros (lser=defined: local)

Created dynamically, thesea are oraanized in a tree structure
Incal to the process. Each compound macro will live only as leng
as 1ts surrounding environment exists. A defined macro can be
saved on a file and retrieved later. WNormally it should
originally bes typed in using an editor. The bady of a comgnind
macro consist of deriniticns and/or calls to eother compound
macros, standard-macro-calls, SINTRAN=4=calls, subsystam-calls
or calls to binary executable Tiles, with or without parameters,
Or they are uSed as variables by other comnands.

Zalali? Standard nacros (svsten-dafined: global)

befined once and for all, there exist few restrictions as to
where in a call-chain these may be usad, Thay are = ideally -
all single commands with or witheut parametars, performing
restricied, aXact and - hopatfully = understandsble functions,
clearly.defined by their names.

Thare are four distinct types of standard macros :

== basic macros : managing the lives of the compound macros,
-~ control macros : controlling the internal cammand flow.
== operator macros : handling arithmetic, logic and strinas.

== miscellaneous macros : featuring command debug-facilities.

. I | SINTRAN-4 ¢alls (manitor=calls: exterpnall

Thoroughly described in other parts of this manual, these need
not be handled separately here. As a aroup they constitute just-
another-command, obeving the ceneral syntax described in the
section on  Command Svntay. The expanded commands are converted
to standard subroutine calls., For each of these external
commands there exist a corresponding monitor call.

2.2.2. Compound macros_as _variables

bata structures are availahle:

== Records can be constructed by letting a macre define a set of
Sub-macros to be used as variables, and then return by the
standard macre DETACH. The sub=macros can then be accessed from
outside the macro bv usina dot notation.

~= Arrays can be constructed by placing macro-calls for indices
into the name. Multidimensional arrays could be declared:
<arrayname><index-1><latter><index-2>...
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to overcome the problem of how to understand e.g. ARRAY123...

Macro variables may be declared as either MACROs or VARIABLES,
4ACROs will get expanded at reference, VARIABLEs will return their
bodies without any expansions. A PARAMETER will behave as a
VARIABLE in this respect.

Macro variahles may be assigned values using the standard macro
SET. The assigned values may be formed using the various operator
macros. Numeric strings are regarded as decimal integers, unless
they are followad by the octal-number-siqn "8". Alohameric
constants should be included in apostrophes to avoid any erronsous
attempts at expansions.

Example:
VARIABLE ARRD,D Z sum N first positive integers:; wN=0.1,...9
FOR INT 1,9; DO; PARAM Q;
VARIABLE ARR~Q,SUM Q,.ARRADIFF @,1 Z sum(N) = N + sun(nN=1)
EXITFOR;DETACH; ENDFOR
DISP ARRx % output produced :
VARIABLE ARRN, D
YARIABLE ARRT, 1
VARIABLE ARR2, 3

L

VARTABLE ARRY, 45

faZad. Command Hapdling

2.2.3.1. Detecting macro-calls (expansion-modas)

== Through explicit markina, using the special macro-call-
character, =, to signal a macro~-call. (mark mode: END-
COMMAND=MODE)

-— Threough trying to expand all symbols not surrounded by

apostrophes, as were they macro-calls. (macro mode: COMMAND=-
MODE)

2a.2.3.2. Search order (modified by expansion=modes)

-= Compound macros

-- Standard macros

-— External commands

== Binary executable program files

-- Symbolic macro files

Ga2a3.3. Expansion order (compound magros)

== Command name (may include other macro=calls)

27.03.1981



SINTRAN=4 Reference danual
Timesharing

== #dacro body (will return with the body itself if it 1is a
VARIABLE or a PARAMETER, else the body will aet expanded.
Expandable bondies may include anything, e.g.:

== PARAWETERs (whenever this standard macro is found, the next
actual parameter 1is fatched from the call, expanded and
saved like a local macro definition, which may be called
from other commands...))

Ealadaub.  Control structure (compound macros)

== Static. All of a text-block is found and read before it is
expanded. This ensures that there is no danger in having
some text, e.,j. inside an IF-block, exoanding, e.4. to ELSE
or ENMDIF.

2.2.5.5 Command orotection (SINTRAN-4 calls)

== The set of commands available for a user is determined by
the privileqes aranted to him. The command Ilanauaqe
subsysten will recoanize or ewecubta tha available cnommands
only.

C.2.5.6. bata streams C(input/output-rauting)

-- Initially the command languaqge subsystem take input from
and send output to the terminal. When ready ton accept a
command, it will identify itself by a name, S¥S:, and wait
ter input,

== Input may come from a file = specified by standard macro
IHCLUPE - or, at macro=calls, from a (file-)macro-body, When
finished, input file will be reset to the Previous one.

== Output may go to another device or to a mass-storage=file -
specified by standard macre TO. This must be spoecified for
each call if such output routing is wanted.

== The command languane preocessor may be called from other
subsystems, and may itself call other subsvstems,

el Cormand svobax

Zalalo ] Formal svntax

A command c¢onsists of a command-name and zara or more
parameters.

Command syntax:
command = (5)...(sepD)command—name(sepNparameterN) ... term
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5 = space & term = (
(x) = x 1s optional & x..

Jer or ;command

x may be repeated

n o

N=0,1,2, ... I seph:
-------------- I ——— - ———— - ——
seph+1: I 3 1 5(5)caa (8)ian b Yaun
——— === mm e e e s s s o s - ———————- - - -
3 R
! 1 X
5(5)... b X X
£5) e nesl5)ena 1 X X
I
Space{s) may prefix all commands, Separators are

$,!,space(s),comma, and all combinations of a comma and one Or
more spaces. If a separator prefix a command-name, this must
be used throughout the command. If no prefix separator was
given, then the separator following the command-name must be
used. The above schame show the next (N+1) separator as a
function of the current (N) one. As shown, space(s) and comma
are fully interchangeable as separators.

Example:
S¥YS: VAR VAR1;
SYS: VARSVAR NU 2;
SYS: SET VAR1,10
5Y5: SET,VAR1 10
5YS:= BET VAR ;
5Y§: SETSVAR NU 23VAR1
SYS: SET!VAR N;
SYS: VAR NU;
SYS: SETSVAR NU 2%5; IVAR N

2.2.6.2. Paramebsr ¥alues

If an empty string is given as a parameter, a default value
is used - even if the empty string resulted from a macro-
expansion. #Wissing parameters get default values if semicolon
terminates the command, they will be asked for 1If carriage
return (cr) was the terminator. If separated by semicolons,
more than one command may be given on the same line.

A command may be executed more than once using different
parameter values, simply by stating the different values in
the paraneter-list. A special parameter-repeat separator -- /
(slant) -- 1is used to separate the various values to be used
for the parameter.

2a2.4.3. Special Characters

The command-name may consist of several parts separated by
hyvphens, and can normally be abbreviated as long as it is
unambiguous. Any combination of one or more visible characters
are allowed, with the exception of a few special characters:

& “ - % ) s 2
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& (ampersand) denotes line continuation. The rest of the
current line may be used for comments. Te make an ampersand
a part of a name, iwo ampersands must ba included.

Z (percent-sian) denotes start of comment, i.e. the rest aof
the line will be a comment. To make a percent=-sign a part of
a name, Lwo percent=signs must be includad,

* lasterisk) replaces any character in = name, and also
signals call rapetition, using all matching names in their
ordar-of-creation. Thus an asterisk cannot be a part of any
tunambigttous name.

(dot) denotes levels of naming., The name to the riaht of a
dot is a subsidiary to the one te the left. This reflect the
current call=chain, Thus a dot cannot be a part of any
single name.

' (apostrophe) starts a strina. A string will never be
searched to be a macro. A strinn may consist of any
characters whatscever. Thouah = to maks an apostrophe a part
of a string it must be soacified Luica, String is endad by
another aoostrophe.

/ Cslant) denotes repeated calls. MNames separated by slants
maks up 3 value=list for the command or parameter in
questlion. To wmake s slant a part of a nam=a, Lwg slants must

~ -f £ 7 4
be spacified,

* (circumflex or up=-arrow) is fnitiatly the macro-call-
character. The current macro-call-character at any time --
be it circumflex or any other =- must be specified twice to
be part of a name.

? (question-mark) will force a syntax-description of the
command currently being processed to be output to the
terminal. To make a guestiocn-mark a part of a name, Z1uwo
marks must be specified. Command=procassing will continue.

Bade _Standard Macros

2.2.0.1. _HBasic Mpcros

7o | UACRO .. ENDMAGRO

Fitnction:
A local macro is created, and the following text up to the
matching ENDMACRD defines the macro hody.

Parameters:
<name> = ewxclusive name identifving the macro. DEF =
NO+DEFAULT

Rules:
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<name> may not contain asterisk(s).

Example:
MACRO LOCAL-4ACRO: ENDMACROcr % empty macro=-definition

2.2.5.1,2, FILE=-HACRO

Function:
A local macro is created, and the contents of the specified
file will be used as ths macro bady.

Parameters:
<name> - exclusive name identifying the macro. DEF =
NO*DEFAULT
<filename> = name of mass-storage-Tile containing the
desired macro body. DEF = NO*DEFAULT

Rules:
<name> may not contain asterisk(s). The body must be
contained I{n gos file.

Example:
FILE-MAC FI-LOC=HMAC,SAVED=DEFINITIONCT

2.2.5.1.3. NCH-UACRO

Function:
A local macro 1s created, and an already existing macro
defines the macro body.

Parameters:
<nama> = exclusive name identifying the macro. DEF =
NO*DEFAULT
¢oldname> - name of macro containing the body to be copied.
DEF = NO®DEFAULT

Rules:
<name> may not contain asterisk(s). <oldname> must be
unambiguous. The new macro will be a true macro, regardless
of the old. See also VARIABLE and PARAETER.

Example:
NEW,NEWIE,OLDIEcCT

2olaSilaka - VARTABLE

Function:
A local ‘variable' (i.e. non-expanding macro) is created
and an initial value given.

Parameters:
<name> - exclusive name Identifying the macro. DEF =
NO#DEFAULT
<value> - initial value to be expanded., DEF = nil
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Rules:
<name> may not contain asterisk(s). Command=-iteration
allowed for last parameter. The concatenated valus-
expansions will constitute the initial value. New variables
equalina old ones must be definad using this call with the
name of the old variable as the <value>=-parameter.,

Example:
VARI MEWVAR,OLDVARcCr % new will initially egual the old

2ata 8.V 5, SET, CONCATENATE

Function:
The wvalue will be expanded and replace(5ET) or
appended( CONC) to the old macro body.

Parameters:
nama> - nama of macro to be changed. DEF = NO*DEFAULT
<value> - value to bes expanded. DEF = nil

Rules:
Command=-iteration allowed for both parameters. Changes
consist of the concatenated value-expansions.

Example:
SET MANUAL-COPYx,CHAPTER%; CONC HANUAL-COPY% ,APPENDIX*CT
Lalaba 1,6, ©ODY
Function:
The macro body 15 returned without expansion.

Parameters:
<name> - name of macro to be copied. DEF = NO*DEFAULT

Rules:
Command=iteration allowed. The concatenated macro-bodies
are returned.
Example:
BODYSCHAPTER 10cr X% name contain legal separator "space"

2aZ.5.1.7 CALL

Function:

The contents of a file is used as a macro body. The body
gets expanded, the text being echoed to the current output=-
file. Body is terminated by and local macreas normally
deleted at "end-nf=fila",

Parameterss:
<filename> - npame of mass=storage=file containing the
desired macro body. DEF = NO*DEFAULT
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(<parameters>) - non-default PARAMETER-values.

Rules:
The command name CALL can be omitted. The filename must be
unambiguous.

Example:
CALL FILE-HC-BODY,PARIcr % or simply: FILE-MC-BODY,.PAR Tcr

2aladadaBs. INCLUDE

Function:
command input will come from the specified file until "end-
of-file® is found. The text is echoed to the current output-
file. No change of environment is implied; thus local macros
will survive.

Parameters:
<filename> - name of mass-storage-file containing the
desired command input. DEF = NO#DEFAULT
(<parameters>) = non-default PARAMETER-values.

Rules:
"Infinite” include=levels =zallowed. The filename must be
Hnambiguous.

Example:
INCLUDE .FILE-INPUTCYr

2aZad.1.9, PARAMETER

Function:

A formal parameter is defined like a local macro, and the
body is fetched from the call. The leadtext is used for
prompting, and the default value is used {if. no parameter
value is given.

Parameters:
<name> = exclusive name identifying the macro. DEF =
NO+*DEFAULT
¢default> = alphanumeric string. PEF = nil
<leadtext> = alphanumeric string. DEF = value

Rules:
<name> may not contain asterisk(s). A PARAMETER is non-
expandable; returning its current body wherever specified.

Example:
PARASETERSDU OGSAASHAVREGRYNcr ¥ default contain legal
Separator "space”

2.2.5.1.10. 10

Function:
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The specified Tfile will receive the output resulting from
the pnext command nr macro-expansion.

Parameters:
<filaname> - name of output-device or mass-storage-file.
DEF = NO®DEFAULT

Rules:

Terminal output is presumed for commands npot immediatelwy
preceded by TO,

Example:
TO L=P;aCCALLSPART;CYr

7P 00 oo EXPAND=TO

Function:
The specified file will receive the external commands
resulting from the pext command- or macro-expansion. These
external commands will oot be executed.

Parameters:
<filename> - name of output-device or mass-storase-file.
DEF = NOXDEFAULT

Rules:

If the specified files is a mass-storase-file it mav latesr
be used as a command input file.

This command is very useful to check that a macro expands
to what the user ment it to -- without risking any of the
hazards involved if it does not...

Example:
EXP=TO0 S&4=MODE;HC-COMPILE SOQURLCE=-P,LIST-P:cr

€alafal.12. DETACH

Function:

If met durina macro-expansion, execution will stop and
control given back to the caller without any local macros
being deleted. These can be accessed from the callinag levels
using dot notation,

If met during processing of @ FOR- or DO-leop, macros local
tn the loop will be made local to the gurrounding
environment on exit, thus dot notation is neither required
nor possible in this case,

Local PARAMETERsS will in both cases be deleted. Local
VARIABLEs are handled as ordinary macros.

Paramnaters:
None

Rules:
DETACH must be included in every macro in the call-chain
from the inner 'point-of=creation®=level to the 1lavel neaxt
high to the outermost ‘peoint=of=-referance’.
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Example:
1MACRO A; VARIA B,some-value; DETACH; ENDM; A; DISP A.BCr

2aladal.13. SAVE=MACRQ

Function:
The specified macro body is copied onto the specified file.

Parameters:
<filename> - name of mass=-storage-file to contain the
desired definition. DEF = NO%DEFAULT
<name> = name of macro to be saved. DEF = NO*#DEFAULT

Rules:
Command=1teration allowed for last parameter, but then the
concatenated macro bodies will be copied onto the file as
one body...

Example:
SAVE-H SAVED=HACROS,*cr % all macros copied onto a common
file as one bodv

2aladalaléa DELETE-ACRO

Function:

The specified macro definition is deleted. File-macros are
closed.

Parameters:
<name> - name Of macro to be deleted. DEF = NO*DEFAULT

Rules:
command=-iteration allowed. Command is irreversible.

Example:
DELE-m,#;cr % All local macros are deleted

A A, Wl P ey g (quote)

Function:
The text following the < up to the matching ;>; or :>cr or
cr>; or cr>cr will be copled without expansion.

Parameters:
None

Rules:
Remember to insert current separator between < and the
text!

Example:
< This is a possible text.:>cr
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2,2,0,7.156.  COMAMAND=FODE, END-COMAAND=HODE

Function:
becides whether all symbols are to be checked to be macros,
or only those preceded by the call-mark-character
(initially: » 3},

Parameters:
None

RUles:
The call-mark-character has of course effect in both modas,
symbols preceded by this character will never be chacked to
be external commands.

Example:
ese END=C=iiCT ... “COMA=-HCT .ua

2.2.5.2. Contral Macros

Cafadel,1, IF o.. ELSIF ,.u ELSE ... ENDIF

Function:

If a specified condition expands to true, i.e. a non-emoty
strina, the Tfollowing text up to a matching ELSIF, ELSE or
ENDIF is found, and the rest of the logical construct
skipped. If no true condition is found the text in the
optional ELSE-sequenca will bs used, When ENDIF is Tfound,
the found text will aet expanded.

Parameters:
<condition> - string, macro or logical construct. DEF =
false

Rules:
IfF-constructs may be nested to "any' depth.

Example:

IF GT LoOC-A,LOC-B; --- ELSIF EQ L-A,LO0-B; ... ELSE; ...
ENDIF

L FOR wua DO ENDFOR

Function:

The text thus enclosed will be iterated until the
parameter-1ist is exhausted or a MWHILE-condition giving
false have heen found. PARAMNETER-calls will read from the
parameter-list. The lonop may be exited directly throuagh
zNDFOR, or through a special-exit-seqguence: EXITWHILE or
EXITFOR. IF both are used, EXITWHILE must precede EXITFOR.
Local macros created within the 1lnop will normally aset
deleted on exit.
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Parameters:

(<p=-list>) = list of parameter-values to be read by in-loop
PARAMETER-calls.

Function:

More than one PARAMETER may he used. Each must have its own
list, separated by commas. Values in & list must be
separated by slants. The last PARAMETER declared will run
the fastest.

Example:
FOR PRI/nED/ULT,1/2/3; DO
PARAM A-P; PARAM B-P; ...
WHILE NE A-P,B-P; ...
EXITWHILE; VAR EXIT-#,'broken'; DETACH
EXITFOR; VAR EXIT-M,'all through'; DETACH
ENDFOR

2.2.5.2.3. DO ... ENDDO

Function:

The text thus enclosed will be iterated until a WHILE-
condition aqiving false have been found. PARAMETER-calls will
vead from the parameter-list of the surroundinag environment.
The leoop may bs exlted directly throuah ENDDO, or throuah
the special-eaxit-segquence EXITWHILE, Local macros created
within the loop will normally get deleted on exit,

Parameters:
None

Rules:
If a parameter-list get exhausted, values will be asked
for. The only way to exit from the loop is through a WHILE-

condition expanding to false (empty string), or because of
some error-condition not handled locally.

Example:

po; PARAM P1; ... WHILE LE P1,99; .aa EXITWHILE; DETACH;
ENDDO

aladalata WHILE

Function:
If the condition expands to an empty string, the execution
of the first enclosing p0-loop, FOR=loop or macro body will
he terminated.

Parameters:
<condition> - string, macro or logical construct. DEF =
false

Rules:
Always remember to include WHILE-commands in b0-loops, this
being the only non-abortal means of exiting from such a
1o0pD aes
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Example:
WHILE NE 1,2cr % Bad example of bDO-loop controller...

Balalalub oM ENDON

Function:
Tha tevt thus enclosad will net ayxpanded if an error oOccurs
and the exception handling facility is enabled,

Paramelers:
ANone

Rules:
on-constructs may pob be nested. See also ENABLE-, DISABLE-
and RAISE-EXCEPTION.

Example:

ON; DU=1 MACROS; DU-3 STRINGS; ENDON % All currsnt macros
and defined strings are 'dumped®' at anabled arrors.

2ala5,.5, _Operator Macros

225 .50 SUM, DIFFEREWCE,., PROPUCT, GQUOTIENT

Function:
The arithmetic sum, difference, product or (truncated)
guotient of two numeric integer strings is returned. A
possible minus sign is included in the resultina string.

parameters:

<first-operand> - numeric integer string or macro-call. DEF
=0

<last=gperand> = numeric inteager string or macro-call. DEF
=0
Rules:

A divide-by-zerno will agive hardware-dependent results, All
defaults give zera return.

Example:
SET A1,SUM AZ,PROD A3,qUOT A&,DIFF A5,A6Cr
% OAZHCASIH(AL/CAS=RA6)DI=A

2.2.5,3,¢2, AND, OR

Function:

The leogical preduct or sunm of two strings is avaluated,
Logical product (AND) give non-empty string ir both
parameters ars non-empty, otherwise empty. Loglcal sum (OR)
give empty strinmg if both parameters are emply, otherwise
non-empty. 1I the operation results in a non-empty string, a
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space (true) is returned, otherwise nothing (false).

Parameters:
<first-operand> - string or macro-call. DEF = nil
<last-operand> - string or macro-call. DEF = nil

Rules:
All defaults give false rasults.

Example:
WHILE AND,L7 OR L2,L3cr % L1 and (L2 or L3) rren

2a2.5.5.3. NOT

Function:
The logical negation of the operand string is evaluated. If
the operand is an empty string, a space (true) is returned,
otherwise nothing (false).

Parameters:
<operand> - string or macro-call., DEF = nil

Rules:
pefault operand give true result.

Example:
WHILE NOT;cr % default operand —-- WHILE always true

2ala8.3.60 GL. GE. EQ. NE. LE.L LT

Function:

The relational operation true-greater(GT), ‘greater=
equal (GE), equal(E@), not-equal(NE), less-equal(LE) or true-
lass(LT) is performed. If both strings are numeric integers,
the numbers will be compared; otherwise the strings will be
comparad according to their alphameric (=ASCII-) order. True
or false will be returned.

Parameters:
<first-operand> = alphanumeric string or macro-call. DEF =

<last-operand> - alphanumeric string or macro-call. DEF = 0
Rules:
All defaults give true return for GE,E@ and LEj; false for
GT,NE and LT.
Example:
WHILE NOT EQ L1,L2cr % while NE 11,12

2alada5,.5,. ABIREVIATION

Function:
If the first string is equal to or an abbreviation of the
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second string, a space (true) is returned; otherwise nothina
(ralse).

Parameters:
<first-operand> - alphanumeric string or macro-call. DEF =
nil

<last=operand> - alphanumeric string or macro—-call, DEF =
nil

Rules:
pefault operands give true result.

Example:

IF ABBR S-ST,F=ST; SET 5-ST,F=5T; EWDIF % Note: macrg F-5T
will be expanded before assignment is executad

2.2.5.3,.6, INCHARACTER

Functicn:
A character is read from the specified siring. The read{-
byte-)pointer is increased by one. The c¢haracter read {5
raturned.

Parametars:
¢strina> = name of 2 current macro. DEF = NO*DEFAULT

Rules:

Command-iteration allowed. One character will be read from
aach matching string, and the resulting, concatenataed string
finally returned. The byte=pointer will stay unchanoed for
strings in the current call-chain.

Example:

SET CURRENT-CHARS,INCHAR =cr % read one character from all
current macros.

2.2.5.3.7. READPOINTER, WRITEPOINTER

Function:
The current read/write(=byte-)pointer of the specirtled
string is read, and its value Is returned as a numeric
string. The pointer remains unchanged.

parameters:
¢string> - name of a current macro. DEF = NO#DEFAULT

Rules:
command-iteration is allowed, though seeminalv ol no
practical value.

Example:
WHILE NE READPOINTER MC-S,WRITEPOIN HMC-Scr
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2.2.5.5,8, SET-READPOINTER, SET=WRITEPOINTER

Function:
The readfwrite(=byte-)pointer of the specified string 1is
set to the specified value.

Parameters:
<string> - name of a current macro. DEF = NO«DEFAULT
<position> = numeric integer string or macro-call. DEF = D

Rules:
command-iteration allowed for both parameters, though
iterating the sacond parameter can have no(?) practical
value. Setting the byte-polnters of macros belonging to the
current call-chain is strongly dis=advised!

Example:

SET-READPOINTER #%,0cr % All macros are reset (if God
allow...)

P s S 0y CHARACTER

Function:
The character corresponding te the spacified ASCII-number
is returned.

Parameters:
<number> - numeric integer string or macro-call. DEF = 32

Rules:
The number must lie in the range 0 through 1778.

Example:
CHAR;cr % A space will be output to current output-file

Ca2.5.3.10.  NUMBER

Function:
The ASCII-number corresponding to the specified character
is returned.

Parameters:
<character> - sipngle character or macro-call. DEF = space

Rules:
The parameter should not compriss or expand to more than a
single character.

Example:

Num:;cr % The ASCII-value for space will be output to the
current output-file
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2,2,5,5,11. INTCRVAL

Function:

The integer values in the ranae set up by the specified
low= and high bounds are returned as an ordered list of
increasing values separated by commas. If one or both bounds
ara specified octally, the 1list will be made up of nctal
values only.

Paramelers:
<low bound®> - numeric intener or macro-call. DEF = 0
<high bound> = numeric intsaer or macro-call. BEF =0

Rules:
Both bounds must lie in the range 0 through 177B.

Example:

FOR INT 65,90; DO ... ENDFOR ¥ repeat the sequence for esach
value in the ranae 65 throuah 920

2.2 5.4, Misgellaneols macres

daZaSati.l.  HELP

Function:
The standard macros and external commands that match the
specified command will be written to the current output
file-

Parametfers:
<command> - command-abbreviation to be searched Ior. DEF =
nil

Rules:
IT parameter is empty, all existing commands will be
output. Standard macros will be listed first.

Example:
HELP HELcr % output: HELP

2.2.5.4.2. ENASILE-EXCEPTION, DISABLE-EXCEPTION, RAISE=
EXCEPTION

Function:

WHenever exceptien-handling 1is enabled at errors, control
will be given to the last ON-block defined In the call-
hierarchy. When disabled, an error flag {is set, whilst
executien continues from point-nf=nccurina=srror. Programmed
errors are trimgersd usinag RAISE-EXCEPTION, and will be
handled as a normal axception-condition.

Parameters:
None
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Rules:
Exception-handling must be enabled/disabled at every call-
level. befault is exception-enable.

Example:
1F MC-ERRCOND; ENA-EX; RAIS-EX; ENDIF

2.2.5.56.3 LIST-EXPANSION, END=LIST-EXPANSION

Function:
The result from the next macro-sxpansion(s) will be listed
on the current output file, until LIST-EXPANSION is reset.

parameters:
None

Rules:

pafault is nolist. Space should be avolided as parameater-
separator when in-list-mode.

Exampla:
LI-EXP; CALL M-ABBR=-EXPANSIONSCr

Baladabonba SET-CALL=HMARK

Function:
The call-mark-character is redefinad.

parameters:
¢character> - single character or macro-call. DEF = *

Rules:
Any visible character = including space = will do.

Example:
SET-C-MARK &cr

2.2.5.56.5. BREAK

Function:

A breakpoint is set at the start of the specified macro.
when breakpoint is reached during macro-expansion, execution
will stop, ‘BP:<name>' be output te the terminal, and
control given to the user.

parameters:
<name> = full name of existing macro or macro- yet-to=be=
defined. DEF = NO*DEFAULT

Rules:
The specified macro—name must not be abbreviated! One

breakpoint only will exist at any aqiven time, this may be
redetined by another BREAK or BREAK-RETURN. It 1is not
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ponssible to break at a VARIABLE or PARAJIETER.
Example:

BREAK FULLY=-NAMEN=ACROCT

2. 2. 54,6, BREAK=-RETURN

Function:

A hreakpoint i[5 set at the end of the current -- idle -=
macro, and exscution will be immedIate rasumed (i.=s. HACRO-
RUN implied). When breakpeint s reached, axecution will
stop, 'BR:<currant=macro>' be output to the terminal, and
centrol given to the user.

Parameters:
None

Rules:
macros local to currant-macro are available for inspection
usiny dot notation. 'DISPLAY <current-macro».*cr' will thus
reveal all macros locally defined.

Example:

ARE-RCTr

2.2.5.4,7, SESET=HREAK

Function:
Stepping is reset and breakpoint is removed.

Parameters:
Hone

Rules:
pefault medes are nostep and nobreak.

Example:
RE-BRCT

2.2.5 4.8, MACRO-RUN

Functions:
Execution will continue from last breakpoint reached,

Parame ters:
None

Rules:
Note: This is not the correct command to initiate a macro-
gexpansion! This is done throtgh stating the macroname as a
command.

Example:
AA=RCT
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P L S0 TP STEP

Function:

Control will be given to the terminal for each command,
Immediate carriags-return will cause continuation to the
next step:; non-empty strings will be executed as commands
and control remain with the terminal-user.

Parameters:
<count> - number of commands to pass bv before stepping 1Is
started. DEF = 0

Rules:
pefault mode is nostep. List-expansion is implied when 1in
step-mode. RESET-BREAK will remove steppinag.

Example:
STEP;cr % immediate single-step tringered

2,2.5.4.10 ACTIVE=ACROS

Function:
The namas of all macros in the current call=chain are
returned.

Parameters:
None

Rules:
Names oresented as the inverse to order=of-calling.

Example:
A=lACT

2aladab.1l. DISPLAY

function:

The body of the specifled macro is output to the current
output=file. For macros the header and the trailer will be
S4ACRO <name>cr' and 'ENDJACROcr' respectively. These are
aot part of the body. Neither are the 'VARIABLE <name>, '
preceding VARIABLEs or "DARAMETER <name>, ' precedling
PARAMETERS.

parameters:
<name> = name of macro to be displayed. DEF = NO*DEFAULT

Rules:
command-iteration is allowed. Each body output will have
its own pair of headers/trailers.

Example:
pDISP,*cr % all macros local to the current call=level are
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output.

2.2,5,6,12, DUMP=NACROS

Function:

All macros currently 1in the macro-definition-tree are
dumped in symholic form onto the specitied file. Some useful
danug-information are included. To save a macro for later
use, Use the SAVE=HACRJ command!

Parameters:
<filename> - name of file to raceive 'dump'. DEF =
MO*DEFAULT

Rules:
primarily a debugging-teol... wacros in the currant call-
chain will not be affected.

Example:
pU-n MACRO-TREECT

A L . DUMP=STRINGS

Function:
All strings currently in use are dumped onto the specified
file, together with some useful debug=information.

PArame ters:
¢filename> - mname of Tile to receive *dump'. DEF =
NO*DEFAULT

Rules:
primarily a debumginmy-tool... strings belenaimg to macros
in the current call=chain will not be affected.

Example:
puU=5 TERMcr

2.2.5,.46,04, RECOVER

function: )
The program on the specified binary file is loaded and
started.

Parameters:
<filename® - name of binary flle. DEF = NO*xDEFAULT

Rules:
The command name RECOVER can be omitted.

Example:
NECOVER WACROcr % 1s eguivalent to: @ACROCT
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L2 526,15 PLACE

Function:
The program on the specified binary file is loaded, but pot
started.

Parameters:
<filename> = name of binary file. DEF = NO*DEFAULT

Rules:
To be followed by RUN

Example:
PLACE MACROCr
2.2.5.4,16, RUN
Function:
The current binary program -- if any -= 15 started.

Parameters:
None

Rules:
Program must have been PLACEd earlier.

Example:
RUNCT

2.3, Loaaing in apd_out

a1 Logaing._din

The terminal is activated by pressing the rescape” key twice and
giving the function name LOGIN.

Then the system will write USER NAME:, waiting for the user to
type his nanme. Then it will write PASSWORD:, waiting for the
user to type his password (without echol.

If the correct user name and password has been given, the
command processor will be called; otherwise the log-in procedure
will start over again. If the log-in procedure has not been
completed within twn minutes, it will be terminated, and the
terminal will be released, IT five unsuccessful leg=-ins have
been tried, the terminal will be blncked for five minutes.

This is the normal procedure, but there exists some options and
alternatives.

gafore "USER MAME:", the system can execute an installation
dependent routine. It can for example ask for computer system
name, so that the terminal can be routed to the wanted computer
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system befores logging in; or it can write some messaqe to the
user.

Normally, the log-in 1is independent of the termiral. However,
the system can assoclate user privileges to a terminal, sa that
only a certain set of users are able to log in.

If the user does not rely on the nassword protection, he can
define his own program te be executed immediately aTter the
password is given. If this pragranm terminates with an error exit
or is interrunted from the terminal, the lna-in is unsuccessTul.
The command 15 SET=LOGIN-PROGRAM <Tile name>. There is a
corresponding system command

DELETE=LOGIN=PROGAAM <user name>.

The user can alsn specify a program to be executed when the log-
in-procedure is finished:
SET=INITIAL=PROGRAN <file name>

The user can chanage his password by using the command SET-
PASSWORD <old password> <new password>

2.3.2. _Loagaing oul

Tha user will be losaed out by aiving ths command LOGOUT. Saome
accounting information will be written.

The logout command is dafined as a trap conditien, so that the
user can write a trap handler to override the system logout
handling. Only users with a certain privilege can do this. This
means that terminals can be dedicated to specific applications
where the standard login and Iogout is5 not used.

2.3, 3, Tha PAUSE command

PAUSE

To continue using the terminal, the password must be aoiven,
or the ussr may be loaged out.

Exanple:

PAUSE

USER GUEST, PAUSE FROM 17.25

LOG QUT? NO

PASSWORD

0K

SYS

2.5.4, Users and systems

The user name has the syntax

<system name>, <usar name
Wwithin one system, the user name 1s unigue, and the system name
can be omitted. If several svstems are connected in a network,
the system name will be a unigue identification of the system.

Internally the full name, including system name, will be used.
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2.3 5 apagement of users and terminals

All users known to a system are identified by 2 symbolic uUser
name. Terminals are are also identified bv a symbolic terminal
page,and in addition they have a low level terminal
jd.Associated with each user and each terminal are certain
attributes,constituting a user profile and a terninal
profila.some of the attributes in the user profile may be set or
changed by the user himself,while others require supervisor or
operator privilege to he chanoed.

All terminal oprofile managsment is restricted to users with
operatnr or supervisor privileges.

2 3 5 1.  ysar mapagenent commands

2.3.5.1.1. Public commands

These commands may be used by any user,and they effect only
the profile of the user {ssuing them.

b Pt T W Bl lL__SET-D=FAHLT-HAHE—=HVIRONNFNT

<name string> <=status>
This command defines the name environment that will be
effective after subsequent LOGINs with the user name.

2.3.5.1.1.2. SET-LOGIN-PROGRAM

<file name> <=status>

This command defines a file (internally represented in
full context) that will be loaded and executed during
LOGIN.IT the program terminates by an ERROR-EXIT, the
LOGIN is considered to be unsuccessful.

2.%5.5,1.1.3. DELETE-LOGIN-PROGRAM

Clears a previous SET-LOGIN-PROGRAM.

2.5.5.121.%, SET-INITIAL=COMMAND

<command string> <=status>

pefines a command strinag to be given to the command
processor after LOGIN has been successfully completed.It
may for example start a subsystem, execute a macro file,or
whatever is needed.It must be remembered that the DEFAULT=
NAMNE-ENVIRONMENT will be effective when this command is
executed,
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2.5.5.1,1,5, ULELETE-INITIAL-COMHAND

Clears a previous SET-INITIAL-COJMAND.

2.3.5.1.1.6, SET-PASSYWORD

<old password> <nesw password> <=status>
Derines or redefines the password for the user.

2.3 5 4 2 pastricted user orofjle managenent commands

The followina commands may only be used by users with
operator or Ssupervisor privileges.They may effsct the
profile of any user in the system.

EaduS. .20 CREATE-LISER

Cuser name> <=status>

Creates a brand new usar profile with all default values
for the attributes. If a user with <user name> is already
defined,its attributés are not altered ,but an error
status 1s returned.

Z2adaSuala2eda DELETE-URER
<user name> <=status>

Deletes a user profile.

2.3.5.1.2.5, BEHAME-USER

<user name?> <=status>
Ascsociates a new name with an existinag 1ser profile.

2.5.5.1.2.4, _CLEAR PASSWORD

<User namez

Sets the password of a user to an empty string,making it
possible to olve only a carriace return when asked Tor
password during LOGIN.

2.5,.5.1.2.5. SET=-USER=PROFLLE

<user name>

This a general command to inspect and set all attributes
of a user profile,except the password.The user may now
inspect/alter whatever attribute he wants by giving 1ts
name fnllowad by a slant (/).The current valus will be
displayed, and a new value may he entered,followed by a
carriage return.ctarriage return alone retains old
value.Then tha name and old value of the next attribute in
a predefined seguence will be displaved.The user may thus
step through all attributes sequentiallv,no to a new by
giving 1ts name fallowed by a slant,or enrd the whole
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command by giving a double slant.A carriage return entered
instead of the first attribute name ,starts at the
beginniny of the predefined seguence.
The attribute names are :

DEFAULT=NAME=ENVIRONMENT

INITIAL=-COMHMAND

LOGIN=FROGRAM

FIXED=ACCOUNT=ID

FIXED=SYSTEM

FIXED=PROCESSOR

USFER=CLASS

TIME-LIAIT ¢ number of cpu seconds LOGIN and LOGOUT )

PRIVILEGE : OPERATOR

- w s e asasasw
------ PR RN

------ s smm

PRIVILEGE : SUPERVISOR

2.3.5 2  Terminal management commands

All terminals in a system should have a symbolic terminal
name. In additinn,all terminals on which it should be possible
to log in,must have a terminal profile. All these commands are
restricted.

2.3.5.2.1, DEFINE-TERMINAL

<terminal id> <terminal name> <=status>
pefines a terminal name.For the contents of <terminal id
>,see system documentation.

2.3.5.2.2.. DELETE-TERHINAL
<terminal name> <=status>

peletes terminal name definition.This alse implies that it
will be impossible to log in on the terminal.

2.5.5.,2.5%, SET-TERMIMAL=PROFILE

This a general command to inspect and modify all attributes

in a terminal profile.It is used the same wWay as SET=USER=

PROFILE ( See chapter ¥X.xx.xx). The attribute names are i
FINED-USER-NAME ( if non empty : don't ask for user name )

INITIAL=COMMAND
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FIXED-ACCOUNT-1D
MINLMUM=USER=CLASS

FIXED=-SYSTEM { eonly applicable if

SYSTEM=SELECTION-STRATEGY = 1 1)
FIXED-PROCESSOR € only applicabla if
PROCESSOR-SELECTION-STRATEGY = 2 )

SYSTEM=SELECTION=STRATEGY don't cars

use fixaed system

ask user

this terminal is
strictly for local use,
no rarouting during
LOSGIN pven if user
profile should specify
it,and no CREATE-PROCESS

ta foreiagn svstiems.

oo
e =0

an ww ss ms

PRUCESSOR-SELECTION=-STRATEG

non =<

g @ dentt sarg
1 : selectiaon based upon
actual load
= 2 = uUsa fiwsd pgrocessor
= 3 : as¥ lser

2.5.5.2. 54 DELETE-TERAIMAL=PROFILE

<terminal name> <=status>

peletes the terminal profile of a terminal ,making it
unavalilable for timesharing use.

AR Program interrust

The program can be interrupted from tha terminal Tfor different
reasons. This can be done by typing “escapa" twice and a
function name. If a third "escape" or a carriane return is typed
instead of function name, the function name will e asked for.

The functions are:

LOGIN - log in on the terminal; will give error message 1if
the terminal is already in use.

WALT - the usar prosram will be stopped and put in a waltino
state, without closing files or nthar interference
with the program context.The terminal stream will be
given bhack to the parent process.If the tarminal is
held by the top level process,this command will have
na effect. The CONTINUE command will resume the
projram where it left.

ABORT - the user oproagram will be stopped and the files

closed. The CONTINUE command will restart the program
in a predefined restart address.
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RETURN = the terminal will be given back to the parent process
(corresponding to "RUBOUT" for the RENOTE function in
SINTRAN III). The process that looses contrel of the
terminal stream,will still be active, but it will be
hung in a waiting state if it asks for input from the
terminal. This command will have no effect if entered
while control is at the top level process.

DUTPUT - discard terminal output. A second <esc><esc>0UTPUT
will rasume normal ocutput.

STATUS - alve status information on the Drogram without
stopping it.

USER - the user can use it as a trap; ignored by the system.

2.6, Subsvstem control

2.%21. PLACE-SUBSYSTEN
<file name>, <cbjact index for domain>, <capability index>

The subsystem will be placed on the aiven domain. An indirect
segment will be placed in the callers domain, alving subroutine
access to the new subsystem. The new subsvstem can have higher
privileges than the caller. The file type should begin with
:PROG, followed by computer type; for example :PROG-N500.

2, 4,2, START=-SUBSYSTEN

<capability index>, <routine number>
The subsystem can have several entry points. Normally the first

one will be an initial entrypoint and the second a restart entry
point.

2.6.5. EXIT

A trap condition will be raised, and control will be given to
the nearest trap handler.

Zab b ERROR=EXIT

<reasonz

A trap condition will be raised. The parameter <reason> can be
read by the trap handler.

2.56.5, SUBSYSTEM=STATUS

<flag no.> <=flag value>
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The system maintains a set of flags, Ln the ranae (O throuagh &l
The first 16 flags can only be set by the svstem, while the rest
can be set by the user. The Boolean value is returned.

The standard system flags ars:

Last subsystem had error exit

0
1: Batech proncessor is running
2: In macro expansion

2abab SET—-SUBSYSTEW-STATUS

<flag no.> <flag value>

The <flaa no.> can be in the range 15 through 31. All flags are
cleared on log=in.

2,4, 7n EXECJTE-COHMAND

<comnand string?>

The strina is sent to the command preocessor, where it will be
interpreted and aevecuted.

2.5 Weasyrements and statistics

2.5.1. SEVT-HISTOGRA#

¢start address> <rmax. address> <number of parts>

The address space Interval will be divided into up to 64 parts.
The processor usage percentage for each part will be racorded.

2.5.2. HISTOGRA®
<=result>

The results will be returned.

2.5,3, STOP-HISTOGRAM

The recording will be stopped.

2ok RESTART-HISTOGRAM

The recording will be restarted.

2a5.5. 0DBJECT-STATISTICS

<ob ject index> <=result>
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Usage information will be returned - such as number of bytes and
records transferred since OPEN, and ousy percentage.

2aSub. TINE
<=time>

The point of time (milliseconds since system start) is returned.

2abafa_ TIMNE-USED
<=processor time> <=terminal time>
The processor time and terminal time used since login will be

returned (milliseconds).

2.59.8. CLOCK
<=ms> <=5eC.” <=min.> <shour> <=dav> <=month> <=vear>

The time of the day and the date will be returned.

2.5.9, SYSTEWM-TITLE
<=s5tring>

The name and version of the operating svstem will be returned.

2.5.10, PROCESS=STRUCTURE

<object index for process» <=result>

Information on the process tree will be returned. pefault value
is current terminal task (can be made restricted).

2.5.11., DOMAIN-STRUCTURE
<=result>

Information on the domains of the current process will be
returned.

2.5.12. WHDO-IS=0N

<=result>

The terminal identification and the user name of the logged-on
users will he listed (can be made restricted).
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5, Objegt paming and input/outout svsiem

3,1. obiect namina sysiem

3.1.1. _Introduction

The purpose of the cbject naminjy system is to snable ths user to
associate symbollc names te resourcas in Lhe SINTRAN IV system.
Rasources that may be given names by the object naming svystem
are called objects. Examples of abjects are files, ports,
input/output devices, processas, alc.

The objectname as argument and returns an "object index" to the
user. The object index may be used by the user for subsequent
operations on the object. When the user no lonaer needs this
"handle™ on the abject, he informs the system about this by
executing a CLOSE call takinag the object index as arsumsnt.

To enable the user to structure the object name directory Iinto
groups of objects related in sone way, a dirsctorv may contain
subdirectories up to 10 levels. This 1is done conceptually by

zsyiny that a diractory is also an object twvoa. The ralafbienshic
betwean cbiect In a subdirectery is entiraly un to the user o
dacids (or the syster supervisor fTor tha uppermeost levals).

Examples of relationships between objects in a subdirectory are:
0b jects owned by one sinale user, ob jects used on one project,
chjects used by a group of users, the section of a book, the
source files of a orogram systam, efc.

3.1.2. Obiect pnaming structurs

An object name has the followina ceneral syntax:

<string>:<tvpe>!ldstring>.<namea>
(1 to 32 alphanumaric characters)
<string>

Examples:

OPR.KETIL.FILE=SYSTEMN:SYMB
OPR.TRYGVE,SINTRAN=-IV:BRF
COMM_ MARTIN.XmSG.1:8YuR
COMS.MARTINLXMSG.2:5Y1B

The string to the right of the rightwost dot identifies an
object while the other parts of the Ffull name identify
diractories containing namnes of lower level directories or
objects. Thus, a full ebject name forms the path through  a
directorv hierarchy ending up with the wanted object.

A directory does not necessarily correspond tn a physical unit
of storane (a.g. 3 disc pack). A physical unit of storage will
ba called a "partition™. A dirsctory is a list of object names.

upon leokun in a directory, all names may be abbreviated as far
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as they are non-ambiguous.

F.15 Definition of envirooments

specification of the full object name for every OPEN=0BJECT
would be very annoying. Therefore, a process (user) may specify
his private environment to be a specific directorv. All names
given by this user will then be prefixed by the system with his
current environment to form a full obhjectname.

Example:

If the current environment is OPR.KETIL, a specification of
the object name FILE=SYSTEM:BRF would aive access to the
nbject OPR.KETIL. FILE-SYSTEM:z8RF.

If a object is not found in the current environment, a backtrace
up from the current anvironment will occur to find the first
matchinag ohject name directly connected to one nf the owner
directories.

Examples

If the object QED Is directly cornected to the hicghest level
directory, it will be available from all directorles not
havina defined @E> as a lower laval. The highest level
directory has the standard name ROOT. This part of a object
name is only necessary If one wants to override a lower
level name defined equal to a top level name.

orn installations where the fastest possible access to global
system objects is important, these svstem ohjects may be held in
one directory and this directory defined to b= the "system
directory”. An eventual system directory will always be the
first one searched, regardless of the current environment. How
to define a system directory is described later (Sectlion *X#).

4 1.4, User napes and Access Rights

When a user logs on he must identify himself by his user name.
This user name gives him different access rioghts to different
objects, but has nothing to do with the identification of
objects. Thus the user name is not part of the object name.

Users are divided into user classes 0-15, where user class 15
usually, but not necessarily, 1s most privileged.

objects may allow opne or more of the basic access modes read,
write, append, common, and delete to itself. The allowed access
to an object may be different for di fferent users.

an object will have an associated *“allowed access™ for each user
class.

An object discriminates between three tvpes of accessors. The
owner, the friends and the public. The followinag rules apply:

- If the accessor is the OWNER, his access rights are defined
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by the “own access" associated to the object.

- Lf the accessor is a FRIEND, his access rinhts are defined
by his individual “friend access™ assnciated to the object.
Mote that this access may be more limited than the ©opublic
access.

- If the accessor is in the public category, his access riaghts
are definad by tha intersection of tha rights his user class
aives him and the "pubklic access” assnciated to the object.

Bacause accass rights may bes sat both for directories and end
objects, accass of both the contents af the objects and thelir
names may be controlled.

Example:

1f a user has read access to the directory QLE.PER, an
attempt to open OLE.PER for write will give the errar return
“NOT WRITE ACCESS TO OLE.PER™. IT the user daoes not have
read access to the directory OLE, the error return would
have been "MOT READ ACCESS TO DIRECTORY OLE".

When a new object (directory or end object) is created, the
default access rights will be the same as the current access
right on kHe next hisher directorv level.
when @& usar loas on, his nams environment is sat to a deflfaulc
valua assmciated with ths user. & user may change his current
eavironmant by ths command:

SET-NAME=ENVIRONMAENT

ancd change his default environment by

SET=DEFAULT-NAME-ENVIRONMENT

4.1.5, Partitions physical.units of storaas

he directorv hiesrarchy is stored 1In a random Aaccess memnory
together with user files. Because of the storage size reguired,
sacondary storage (f.ex. disc) 1is usually usad. A partitien 1is
the minimum unit of storage that can be independently removed
from the system without deastroving the consistancy of objects
and directories lying in it. The whnle of a partition must be
accessible to the svstem hefore any of the information lvinag on
it 1s available. A partition will usually correspond to one
physical unit of storage te.n. disc pack), but mav also camprise
two or more physical storage units. Subdirectories cannot go
accross partition bhoundarias. Howaver. diractories (content
files) can contain names of subdirectaries andfor objects
located on different partitions, even on different systems.

As menticned above, a partition will usua lly correspond to  one
physical unit of storase. But it is also ponssible to have a
sartition stored in a objeact! This form of recursion mav be used
“or instance to build a rloppy partition image on & disc object,
Another example is to have a partition in 3 object that is fixed
in memory for very fast access.
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RETURN = the terminal will be given back to the parent process
(corresponding to "RUBOUT" for the REMOTE function in
SINTRAN III). The process that looses control of the
terminal stream,will still he active, but it will be
hung in a waiting state if it asks for input from the
terminal, This command will have no effect if entered
while ceontrol is at the top lavel process.

QUTPUT = discard terminal outout. A second <esc><esc>0UTPUT
will resume normal output.

STATUS = naive status information on the proagram without
stopping it.

USER - the tiser can use it as a trap; ignored by the system,

2 4. subsvstem control

2.4.1, PLACE-SUBSYSTEN

¢file name>, <ohject index for domain>, <capability index>

The subsystem will be placed on the given domain. AN indirect
senment will be placed in the callers domain, alving subroutine
access to the new subsystem. The new subsystem can have higher
privileges than the caller. The file type should begin with
=PROG, followed by computer type; for example :PROG-N500.

2 4,2, START-SUBSYSTEW

<gapability index>, <routine number>

The subsystem can have several entry points. Normally the first
one will be an initial entrvpoint and the second a restart entry
point.

I S - 0 53

A trap condition will be raised, and control will be given to

the nearest trap handler.

2ab b ERROR=-EXIT

<reason>

A trap condition will be raised. The parameter <reason> can fol:}
read by the trap handler.

2aliS SUBSYSTEM=STATUS

<flag no.> <=flag value>
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The relation betwean partitiens, directories and objscts 1s
illustrated below:

ROOT
1

p(pPart. A)

! ' ! ! !

Fs F5 b D fslPart. )
1 '
! ! ! ! ! ! !
ptpart, C) F D F F F F{Part. B)
! 1
1 1 | 1 T 1
————— i mm—————— F F F F
! ! ! ! !
F F E E F
Figure 1

The partition A Is a typlcal "systen partitien” (big discl). The
Fs's will be globally known objects (regardless of environmant.

partition B and b is a tvpical “private partitions" (floopy)?
containing on= file.

Partition C mayv be nwned by a3 group of users, or a more complex
single user object structure.

partitions 8, C and D may be located on a remote system. The

location of the partitions is specifiad when the abject entries
F(part. B), D(Part. €), and FS{(Part. D) are created,

3.1.6.  How to get started an example

Assume that your current environment is ROOT and that you want
ta create a directorv on a just mounted emptv disc pack, set
that directory as your current environment and crrate a object
in it., The following commands mav then be used:

CREATE-PARTITION #MYDISC,2048 XY

CREATE=DIRECTORY MYDIR ,,, fYDRISC;

SET=-MAME=ENVIRONMENT MYDIR

SET-DPEFAULT-NAME-ENVIRONMENT HMYDIR

CREATE-INDEXCD-FILE #YFILE,10,10.500;

CREATE=-PARTITION initializes the partition and makes it xnown to
the system (enters it). Paramaters:

1) mYDISC is the name given to the partitinon.
5y The allncation unit (pags size) for the partition 1Is set to
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2048 bytes.

5) Bit object address. befault valuse for this parameter is the
middle of the disc addressing space.

4) This is the low level name (not held by the object naming
system) of the device where the partition is mounted.

CIEATE-DIRECTORY initializes the top level directory WYDIR on
partition mypISC, and enters it in the current environment.
Parameters:

1) WYDIR is the name given to the created directory.

2) daximum number of pages the created directory and its
objects and sub-directories may use. pefault value is all
free pages in the parent directory or partition (in this
case the whole partition).

3) peserved number of pages for the created directorv and 1ts
objects and sun-directeries. These pages are taken from the
pages reserved for the parent directory and reserved for the
created directory.

4) Initial number of pages in directory file. befault is 2.

S) MYDISC is the name of the partition whare the directory 1s
to be placed. Default wvalue is the same partition as the
parent directnry. When the parent directory 1s ROOT the
partition name must always be specified.

SET-NAME=ENVIROMMENT sets MYDIR as current environment.
Hareafter, all objects will first be searched for in this
directory (but after an optional "system directory", as
mentioned earlier).

SET-DEFAULT-NAME-ENVIRONMENT sets MYDIR as default name
environment for the currently entered user. The user default
name environment is the environment set when the user logs on.

CREATE-THNDEXED—-FILE creates the indexed object MYFIL in the
current environment (MYDIR).

1) AYFIL is the name of the created object. The full name of
the object will will be ROOT.MYDIR.MYFIL, but as long as the
current environment 15 ROOT.MYDIR, only HYFIL will be
sufficient to identify the object. MYDIR.MYFIL will be
cufficient to identify the object from all environments,
excent If MYDIR.MYFIL has another meaning in the current
environment. In that case the full name ROOT.MYDIR.MYFIL
WILL HAVE TO BE USED.

2) The initial number of pages in the object will be 10. These
pages will ,if possible, be allocated contiguously on the
partition.

33 The minimum last page number of the file will be 10. This
means that even if the file is cleared (for instance copying

an empty file to 1t) it will have 10 data pages allocated to
it.
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4) The maximum pags number 1s set tn 500.

3. 1.7, _Objsct tvoes

Aassociated to every object iz an "object type" telling what
kind of object it is. The ob ject types supported bv the system
are:

File (section 3.3)

pirectory (section 5.1)

pevice (section 3.6)

Volume (section 3.32

synonym (section LI (D

process dependent svnonvm (section 3.1.10)
Port (section 3.4)

Channel (section 3.4)

Systen axtensicns (section 3.7)
process (section )

Trapob ject (section 5.1
resolrca lock (section L
port reference (section S5.4)
Area (section 3.7)

Irn addition, users may define thsir own anject types, User
derined abject types may be obened by OPEH=0BJECT, and their
oby ject antry may oe read and partly written Dy the user.

3,1.8, Objech security

paassociated with every oblect is a security attribute which may
have the values Free, tontrolled, Secret.

If an objsct is defined o & controlled object or A secrel
object, all attempts (successful or unsuccessiul)l te open the
object will be reported te the STHNTRAN-IV loaning system.

if an oblject is defined to he a secret object, the system will
prohibit all copylng of the abject to an object with lower
minpimum user class allowed to read, and Lo non secret objects.
This glves protection amainst leakage of secret information to
objects or devices accessibla by non privileged users. 1t is not
enough for a data thlef to succeed in longina on as a privileged
user, he must also have access to a nrivilejed output davice.

5.1.9. Syoonyms

A svponvm is a kind of "alias™ name. When an oblect of the ftvpe
synonym is opened, a recursive call to QPEN-OBJECT is generated
(intarnally in the object nama system) with ths value of the
found synonym  Aas argument. The synonym value must ba an
unambialous object name. A& Synoenym name as the value of another
svnonym 1s allowed.

Note that the lookup of a synonyn value may deoend on the
current name environment, implyina that the affect of opening A
svnonvm may depend on  the current name environment. This
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environment dependency may be avoided by defining the synonym
value as a full name starting from ROOT.

Example:

The command CREATE-SYNONYM ANNE, OLE.DAUGHTER will define the
synonym ANNE in the current environment equivalent to the string
OLE.DAUGHTER. That means that as far as object names in this
envirenment is concerned the strings AMNE and OQOLE.DAUGHTER ' may
be used interchangeably. For example will the strings ANNE.FILE
and OLE.DAUGHTER.FILE denote the same object.

3.1.10 Process dependent _synopyvas

A process dependent synonym works in the same way as a synonym
(section 3.1.10) except that its value depends on, and must be
dafined by, the actual process running. This is useful for
instance if it is convenient to have & comman aqlobal name for a
resource that many processes have their own copy of.

31,11, Name specifications in commands and monitor calls

All names in the object namina system (object names, directory
names, cartition names etc.) mav be abbraviated according to the
standard SINTRAN & rules.

when a user specifies a name strina he may have two different
intentions. Either he wants to identify a single object (file,
directory etc.) or he wants to specify a set of objects to be
acted wupon. In the SINTRAN 4 object naming svstem these two
cases are separated explicitly by the syntax of the name
specification. The following rules apply:

A) If a name specification contalns no =* and + character it 1is
interprated as an intention to identify a sinagle object. If
the name specification is ambiguous, an error message is
given.

B) If a name specification contains one or more *: TR Am
interpreted as an intention to identify a set of objects.
The set. identified is the set of all objects giving full or
partial match with the name speci fication, where an * at the
end of the name is defined to match any character string,
and an +* elsewhere 1in the string is defined to match any
single character except non (dash) and "." (period).

¢) A set of objects may be specified by separating strinas
according to rule A and/or B by a + character.

The orderina of & set of objects will be from left to right
according to rule € and alphabetic within each (sublset
specified according to rule B.
Example:

FIL#**OLE+PER.*

This string specifies the following set of objects:
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All objects starting with FIL alphabetically ordered.

Thae single object OLE.

All objscts 1In the directory PER and its subdirectories in
alphabestic order.

If the User wants to explicitly state that a string would match

a directory name, it may be ended by :DIRECTORY. (Tvpe DIRECTORY
is illegal on other object types).

3.1.12. ionitor calls to the ohijsct naming svstem

3.1212.1. CREATE-PARIITION

(<partition name>, <bit file address>, <device name>,
<=5tatus>)

Create an empty partition on a device (disc pack).

3.1.12.2. _ENTER-PARTITION

(<partitinn name>, <device name>, <=3Latus>)

If <device name>» has nore han one unit, all units will
searched for the specified partition. <device name> may alse
be an object in another partition. Default for <device name>:
Search all devices in “default partition device table®.

3 12,3, CREATE-DIRECTORY

(<dir.name>, <max.number of pajes>, <reserved number of
pages>», <initial number of dir.paaas>, <partition name>,
<device name>, <=status>)

If <dir.name> is a single name (no dot) the diractorvy will be
creatad in the current environment.

1£f <dir.name> is a multi level name , all levels to the left
of the rightmost dot must be existing directories. The
rightmost part of the name will then be created as & directory
in the environment defined by the names to the left of the
rightmest dot.

<max.nunbar of panes> Is the maximum number of pages the files
and subhdiresctories in the created directorv may use. {reserved
number of pages> are exclusively reserved for the files and
subdirectories in the created directory. These pages are taken
from the naqes of the parent directory, or from the partition
antry If top level directorv.

<partition name> must be spoecitfied if the directory to be
created is to he placed on another parfition than it's parent
directory.

<devica name> may be omitted {if the partition is already
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entered.

friend table and access rights will be copied from the parent
directory to the created directory.

<initial number of dir.pages> specifies tha initial number of

pages to allocate for the directory itself. The directory
itself will be indexed and expandable.

3.1.12.4, ENTER=DIRECTORY

(¢dir.name>, <partition name>, <device name>, <=status>)

This moniter call is used to enter an existing directory or
too level object into the directory hierarchy.

The rightmost part of <dir.name> must be a top level directory
or object in the partition specified by <partition name>. 1f
this partition is already entered, the <device name> parameter
is dummy, if not all devices in the default partition device
table will be searched. If <device name> has more than one
unit, all will be searched for the specified <partition name>.

If <dir.name> is a single name (no dot) the directory will be
entarad in the current anvironment.

3.1,.12.5, _RELFASE-DIRECTORY

(<dir.name>, <=status>)

This is the inverse of ENTER=DIRECTORY. The specified
directory is disconnected from the directory hierarchy.

3,7.12.6. RELEASE-PARIITION

(<partition name>, <=status>)

If a partition is released without releasing a directory on
it, the operator will be asked to mount the partition if an
attempt to access an object on it is done.

The entering and realising of partitions should follow the
physical mounting and dismounting of the partition.

3.1.1227a_  SCI-OWNER-ACCESS

(<ohject name>, <owner name>, <access>, <=status>)

change the owner name and/or owner access of the specified
object. Write access to parent directory is required.

<ob ject name> This parameter may be spacified in a number of
Ways:
A single object
A single directory
If the parameter string ends with an *, the =
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will match all strings and all matching objects
will be chanaged

Examales:

woLE. #": This will change all end objects under
the dirsctory OLE.

“QLE:DIRECTORY": This will change directory OLE

<owner name? New owner name. Default = no chanae.

<£aceess? R, W, A, C, D or any combination, representing
read, write, append, commen and delete acceass
respectively. From monitor cal <access> is
given as an Inteoer value where R = bit 0, W =
bit 1, A = bit 2, c= bit 3, 0 = bit 4. EXxs:
RW = 45, W =2, WC = 12.
100 octal (a4 decimal) will give no channe in
ACCPSS5.

5. 1,12.8, CREATE-FRIEND

(<ohjsct name>, <friend name>, <access>, <=ctatus>)

Creata a friend to an ebject and specify his access. Write
access to parent directorv Is regquired.

<nbject name> sama as for SET—=NWNER ACLCSSS (section 3.1.12.7)

3.1.12,9, DELETE-FRIEND

(<object name>, <friend namez, <=status>)
peletes a friend from an object. Write access to narent

directory is required. After he is deleted, the friend will
belpng to the public cateaory for this object.

3,1.12.10. CI-pPuUBLIC-ACCESS

(<object nane®>, <access>, <=status>)

Write access to parent directory is reguired.

3.1.12.11. SET-USER-CLASS-AQCESS

(<nbjact name>, <access array>, <=status>}
The <acecass array> is a 16 alement array with one element for

each user class. The elements have tha format described for
access in section 3.1.12.7.

S T 0 B o4 ScT-DOMAIN=PRIMILEGE-ACCESS

(<chiject name>, <required privileges for read>», <regirired
privileqes for write2, ¢<required oprivileges for append>,
<required privilenes for common>, <required pnrivileges for
delete>)
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The “requirsd privileges” parameters are a 32 hits word where
a one bit specifies that the corresponding privilege must be
present to access the object.

3,1.12,15. GEI-OBJECT=ACCESS

(<object name>, <usar>», <=access?, <=status>)

Returns the access of the specified user to the specified
object.

3,1.12.158 CREATE-OQORJECT

(<ob ject name?, <ob ject type dependent part of object entry>,
<partitionname?, <devicename>, <=status>?

This is the ageneral monitor call to create all kinds of
ohjects. The call associates <object namse> to the object
described by the contents of the second parameter. If <object
name® is a single name (no dot), the object will be placed in
the current environment directory. If <object name> 15 a
multilevel name, all levels to the left of the rightmost dot
must be existing directories. The rightmost part of the name
will then be created in the directory defined by the names to
the laft of the rightmest dot.

<partition name?2 must be specified if the object entry is to
be placed in the top level directory on another partition than
the parent directory.

¢device name> may be omitted if <partition name> is already
entered or mounted on a "default partition device". If <device
name> 1is unambiquously specified, <partitionname> may be
omi tted.

This monitor call may be uysed to create user defined objects.
The <object type dependent part of object entrv> parameter is
an 80 bytes array containina informatien to he stored in the
ob ject entry. The format of this array must obey certain
rules. See system documentation for further details.

51,1235 CREATE=-NAME

(<object name> ,<cbject index>,<=status>)

This monitor call may be used to name an opened object. Only
previously unnamed objects may be named by this call (f.ex.
Part or Nameless file)d. I1f <object name> 15 3 single name (no
dot), the object will be placed in the current environment
directory. If <object name> is a multilevel name, all levels
to the laft of the rightmost dot must be existing directories.
The rightmost part of the name will then be created in the
diractory defined by the names to the left of the rightmost
dot.
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3,1.12.16.  CREATE-SYNONY#

(<svyn.name>, <syn.valua>, <=status>)

<syn.name> is defined to be equivalent to <syn.value> in the
current or spacified environment (if <syn.name> contains one
or more dots). <svn.name> must be an unique not previously
defined name in this environment. <syn.value> must uniquely

dafine another obhject.

Note that if the object identified with <syn.value> is deleted
the corraspondinag swnonym Is not automatically delateacd. An
attempt to access a deleted ahject throwgh a svnonym will give
an error return.

So1.12.17. CREATE-PROCESSDEPENDENT=SYNONYA

(<syn.name>, <=status>)

<svyn.name> is defined as an object of tvpe Processdependent
synonym. Tha value of the synonym must be set by each
individual process using it by the SET-PRUCESSLOCAL=SYNONYM=
VALUE call ¢semction 3.1.12.17)

2_1-1?_131 qHTF;nqcﬁquﬂcAt—gfuﬂﬂvﬂ-vﬂ|U:

(syn.name>, <syn.value>, <=status>)
<syn.name> must identify an object of type Procsassdependent

svhonym. The <syn.value> will be set as the value of the
synonvm for the process issuing ths call.

3,1,.12,19, SET-0RAJECT—=SECUR]TY

(<obirct name>, <securltv>, <=status>)
set the security attribute for an object. <gecurity>» may have

the wvalues Frae, Controlled, and secretf. The security
attribute is described in section 3.1.38

3.1.12.20.  GET-0RJECT-SECURITY

(<obiject name>, <=security>, <=status>)

Returns the securitvy attribute for an nobject.

$.4,12.2]1. S{T-08JECT-PROGRAM=-PRIVILEGES

(<objact namer, <privileass>, <=status>)}

For objects (usually files} containing an executable program,
this call may be used to define the domain privileges the
program stored in the file should have when it is executed.
The <privileges® parameter must specify oprivileaes less or
equal to the privileges of the domain execuling the SET=
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0BJECT-PROGRAH-PRIVILEGES call.

3.1.12.22. GCT-08JECT-PROGRAM-PRIVILEGES

(<object name>, <=privileges>, <=status>)

Returns the domain privileces of the proaram stored in
<object name> (set by SET-0BJECT-PROGRAM-PRIVILEGES).
$.1.12,23, RENAWEZOBJECT
(<object name>», <new object name>, <=status>)

change the name of an object.

3.1.12.24 SET-MAME=ENVIRONMENT

(<directory name>, <=status>)

The specified directory is set as current name environment for
the process issuing call.

5 Y A7 25, SET=DEFAULT=HAME=ENVIRONMENT

(<directory name>, <=status>)

The specified directory is set as default name environment for
the user 1issuing the call. The default name environment is
used when a user is logaing on to set his initial name
environment.

$.1.12.26a SET-SYSTEU-DIRECTORY

(<directory nama>, <=status>)

The specified directory will be set as "system directory".
This directory will be cearched first in OPEN-OBJECT. This
command may be used on installation where fast access to
global ("system") files is important.

1f <¢directory name> is an ampty strina, no system directory is
set.

4 1.12.27. DELETE-NAWED-OBJECT

(<object name?, <=status>)

The object(s) specified isCare) deleted.

3.1.12.28 QpPEN=O0BJECT

(<object name>, <default type>, <access mode>, <access
method>, <=object index>, <=status>)
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<phject name> may specify a single object or a set of objacts.
If the <object name> parameter contains an % (asterisi), all
objects matching this name are opened and concatenated. The
ordering of the opened objects will be alphabhetic on directory
and objects names, higher level names beina more significant
than lower level anes. If the <object name> strinag ends with
an *, the * is interpreted as matching any character string.
A1l objects giving match accordina to this rule will be nnened
and concatenated in  alphahetic crder. fFinally, the <ohject
name> string may censist of a number of nbject namas Separated
by the character +. In this case all tha cbjects names
separated by the string will be npened and concatenated in the
arder thev appear in ths <objsct name> strinn. If <object
name> has the type string *DIRECTORY', the directory will be
opened. Opening of directories for write is onlv allowed for
highly privilsagad programs. The default block size will be the
object entry size. For access of directories, see section 3.35.

¢jsfault tvpe» 1is appended to the object name(s) if the
<object name> does not contain 3 tyce specification.

caccass mode> 1s a combination nf Read, VWrite, Append, Commnn.
pelete, and Paresnt renresented bv  bit 9,1,2,5,4, and 5
raspectively. IT bit 5 (Parent) is set, the purpose of the
~oening 15 o read or alter thhe informatisan in the on jsct
entry. In that cass the wanted accass is =guired to the 2arant
direciory, not to ths object itself.

¢accass method> is direct (0), unstructurad (1) or record
access (2). An object mav be opened at the same time with
diffarant access methnd and diffarent object numbers from one
process. berfault = uastructured. This parameter is not
sianificant for all objJact types.

<=pbject Index> 1is reference number returned from the o ject
naming system. If the abject is already opened from this
process, this will be reported through <=status> and the (old)
ob ject number returned in <=object index>.

in addition to errer codes, <=status» mav return the values
single file, File set, and File already opened by wvyou.

After an object has been opened, it may be accessed Dy A
nunber of monitor calls takina the objact index as arounent.
some Bsccess monitor calls will only ne rolevant to one object
type. These monitor calls are described in the sections on
their resoective object types.

There will be an implementation dependent maximum for the
ranae of object indexes and the nunber of concurrently opened
abjects.

The monitor calls to the object namina system takina an object
index as araument are described In gaction 3.1.13. The general
input/output monitor calls to access any open l/o cb ject are
Aascribed in section 3.2.
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5.1.12.29. objoct naming monitor calls acting.on opened
obliects

3,132,291 CLOUSE

(<object index>, <special action>, <=status>)

This is the inverse of OPEN=-0BJECT. The object index is
released and the object is “cleaned up".

<object index> = =1 has the special meaning: Close all

opened ob jects not permanently opened
(see saction 3.1.13.22.

<object index> = -2 has the special meaninag: ctlose all
opened objects.

The normal wvalue of <special action> is 0. For some object
types it may have another wvalue indicating some special
action to he taken upon clonse. See the section on the object
type in guestion for further details.

3 e R crT-PERMANENT-0OPEN

(<oblect index?. <=status>)

The object identified by <object index> is set permanently
opened and thus, it is not clesed by CLOSE(-12.

3.1.12.29.3 CHECK=POINT

(<object index>z., <generation?z, <maxversion>, <=status>)

The action taken upon CHECK=-POINT will be chject type
dependent, but the purpose of the call 1is to bring the
object into some welldefined state, for instance by emptying
buffers etc.

The parameters <genesration> and <maxversion> are only
relevant to files (section 3.3

5.1.12,29. 6. GET-0BJECT-ENIRY

(<abject index>, <memory buffer>, <number of bytes>, <=bvtes
transferrad>, <=status>)

This monitor call returns the object entry of an opened
object.

3:1.32.29.5 UPDATE-QBJECT-ENTRY

(<object index>, <object tvpe dependent part of object
entry>, <=status>)

27.03.1981



SINTRAN=-4 Reference Manual 21
0bject naming and input/output system

This call mav be used to sst the object tvpe dependent part

of user defined object entries. The call is illegal on
system supported object types.

3.1.12.2%.6 GET~CURRENT-08JECT

(<nb ject index>, <=nbject name>, <=restnamez, <=pbject
type>, <=ageneration>, <=status>?}

Retiirn information en the currently opened object referenced
by <nbject index>.

<=phject name> yeturn ths  Tull (unabbreviated) name of the
objecte.

<=restname> returns the reststrina to the right of the
ob ject name in the OPEN-OBJECT call.
Example: Assume OLE is an  object name in
current anviranment.
OPEN-DBJECTCOLE.USERINFO, «cvavna b

GET=CHURRENT-0BJECT will now return
' _USERINFO' in <=restname?

{=nh jeckt tyoe> raturns the alyiect Cyoe

<=neneration>» 1is onlv ralevant for files (section 3.3)

5.1.128.29.7 GET—NEXT=DBJECT

(<ob ject index», <=object name>, <=restnames>, <=objact
tvpe>, <=generation, <=statusz

§et the nayt pbiject in the set of objects opened on <objsct

index> s current and return information ahnaut this object.
Parameters as descrioed in section 113556,

3.1.12,29.8, GET-PREMIQUS=0RJECT

(<object index>, <=object name>, <=restname>, <=nhjact
type>, <=generation>, <=status>»)

Set the previeous ohbject in the set of objects opened on

<pbjrct index> as current and raturn information about this
ob ject. Parameters as dascribed in section 3.1.713.6.

0 A e N e RESERVE

(<nbjectindex>, <access>, <=status>)

This monitor call reserves the nabject ldentified bv <noblect
index> and <access» for exclusive use by the 1issuina
process. If the object is currently resasrved by another
process the first process will antar waiting state until the
object is vreleased. maxinum waiting time may be defined by
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SET-TINEOUT. <access> is 1 for input 2 for output 3 for
hoth.

3.1.,12.29,10, RELEASE

(<object index>, <access?, <=s5tatus>

Release the previously reserved object identified by <object
index> and <access>. <access> 1s 1 for input 2 for output
and % for both.

5.1.12.29.11,  MULTI-RESERVE
(<ob ject index array>, <number of units>, <=status>)

Reserve all the objects specified by <object index array>.
1f one of more of them 1is already reserved by another
process nothing will be reserved and the calling process
will enter waiting state until all specified objects are
free.

The twn most sianificant bits in the elements of <object

index array> contains the access ¢1 for input, 2 Tor output,
3 for both) and the rest contains the object index.

3,1.12.29.12. MULTI-2ELEASE

(<object index array>, ¢number of units>», <=status>)

Ralease all the objects specified by <object index array>.

5 1.12.29.13, WHFRE-IS-0BJECT

(<object index>, <access>, <=process 1id.>., ¢=status>?

Returns the process identification of the currently
reserving process (if any) of <object index>.

3.1.12.2%9.14. TRANSFER=OBJECT=INDEX

(<from object index>, <from domain>, <to object index>», <to
dorain>, <=to object index>, <=status>)

Transfer the open obiect reference identified by <from open
index> for the domain <from domain> to the domain <to
domain® and alve it the object index specified by <to object
index> thera. If <to object index> is zero, a free value
will be found by the system and returned through <=to object
index>. After this call the object will not be accessible
from <from domain>.
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3,.1.12.29.15. _COPY=URJECT=IKDEX

(<from object index», <from domain>, <to ob ject index>, <to
domain>, <=to object index>, <=status>)

same as TRANSFER-DBJECT=INDEX (saction 3.1.15.15) except
that the reference identified by <from object index> is not
reanoved by tha ecall. After the call, th= object will be
accessible from bnth domains.

3.2, Gepernl I/0 mopitor calls

S.2.1 Intreductien

This section describes the input/output monitor calls acting en
open oo jects. The calls may be used nn all I/0 object types, and
represants tha same fupction on all onject types although the
intsrnal action taken by the system mav ©oe different for
di fferent object tvpes.

The pnurpese of these calls is to offer a data medlium,
independent 1/0 interface to tha user. This interface enables
the user to write oroagrams doina 1/0 against Adifferankt ngisct
tvnes (filas, ports, devicas atcl. dithaut chamges and  often
Wwithout even knowing what kind of I/0 medingm it is working
against. In this wav programs will be less framile to chanaina
environments. The drawback of such an approach is khat the
ceneral I/0 calls can not be taylored to the special functions
of each individual object tvpe. Therefora there also exists
special I1/0 calls Tor some abject types niving the user control
over all spercial features of the object tvpe. The asneral calls
will be translated interpally in the system to a special <call
with default valuss on the special parameters notl included in
the meneral eall. The sprcial calls are described in tha
sections on the resgective objecl tyDes.

2.2.2. READ=BLOCK

(<object index>, <block no.>, <mamory address>, <number of bytes
to read», <=bytes actually read>, <=status>)

This is the general mnnitor call to read data Into memorv.

<object index> obirct index returned from OPEM-UBJECT.
<black no.> This parame ter contains arddrassing
information, but all valuas of this

parameter will not be relevant ta all
object tvpas.

<blrck no.> »>= 0 . Absolute addressina of input medium. only
relevant to absolute addressable object
tyoes

<block no.> = =1 : This value may be used on all input object

tvpes specifyvim segquantial input.
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¢block no.> = -4 =5 = These values are only relevant for input
media (nbiject types) dividing the data into
addressable recnrds (e.g. Tfiles, section
3.3), Object types with no record concept
are treated as one sinnle record.

<block no.> = =2

Read frem start of next record. This value
is only relevant for input media (abject
types) dividing the data inte records,
Object types with no record concept are
treated as one single record.

<nlock no.> = =5 : This value specifies seguential input, but
bafore the data is read an implicite GET-
NEXT-08JECT (section 3.1.) 1is performed
giving a change to the next object 1in the
opened object set.

<block no.> = =6 . This value specifies sequential input, but
before the data is read an implicite GET-
PREVIOUS=0BJECT (sectionn 3.1.) is performed
giving a change to the previous abject in
the opened ob ject set,
Dthar values of <block nn.> are illenal
<nemory address> : Where to place the data read
<number of bytes to read> : Amount of data wanted
<=bytes actually read> : Returns the amount of data
transferred to user memory. This

amount will be less than or equal to
<numnber of bytes to read>.

d.2.3. WRITE-BLOCK

(<object index»>, <block no.>, <memory address>, <number of
bytes>», <bytes actually written>, <z=status>»)

This is the general monitor call to transfer data from memory to
an output medium or external storage.

<ob ject index> . object index returned from OPEN-
CBJECT.

<block no.>

This parameter contains addressing
information, but all valuss of this
parameter will not be relevant to
all object tvpes.

<block no.>» »= 0

Absolute addressina of output
medium. Oonly relevant to absolute
addressable object types.

<block no.>» = =1

sequential output. May be used on
all output objsct types.
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-2 : The data 1is written from current
byvte pointer and current record
tprminated. only relevant to output
media (object types) dividina the
data into racords.

<plock no.>

<block no.> = =3 - The data is written Tfrom current
bvte polnter. Then A change ton the
next object in the opened ab ject set
is performed.

Other valuss of <block no.> are

illegal.
<memory address> - Location in memnry of the data to
write.
<number of bytes> - Amount of data to write.

¢=bvtes actuallv written> : return amount nf data actually
written. This amount will ha lass
than or eaqial to <number of dytes>

3. 2uha SET-TIAEOQUT

(<abject indsy>, <access?, <Limer, <=373fus>)

This call may be used te set the maximum wait time for an I/0
access. The timeout set by this call will be in effect for all
calls to an object index that may involva waitina, except if the
call itself contains a timeout parameter.

<nbject index> : Object index returned from OPEN-OBJECT

<accass? : 1 for input, 2 for output
<time> : This parameter i3 interpreted as follows:
<timed> >= 0 . specifies timeout time in milliseconds. If a

call involving a data transfer returns on
timeout, the transfer will still ba ngoing on an
it is the user responsibilitv net to go
interfere by accessing the data buffer (if he
wants the transfer to complete)d.

<timer = -1 s Infinite timeout. No call will return until the
operation 1is finished. A WRITE-BLOCK operation
is defined to be finished when the data 1Is
moved out of the users data area.

<time>» = =2 : A ©all will aive vimmediate” return, but an
attempt (by thes user) te access the seament
containing the data buffer will hang the user
procaess until the operation is finished.
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3.24.5a WAIT=FOR=I1I0

(<ob ject index>, <access>, <timeout>, <=nbject index>,
<=status>)

This call may be used to wait for another call that returned on
timeout to finish. A transfer is said to be unterminated if the
call initiating it returnsd on timeout and a TERMINATE call
(section 3.3.6 & 3.3.7.) has not been issued to terminate it,. 1f
there 1is no unterminated transfers on the object index(es)
specified, WALT=FOR-10 will give an error return.

<object index> : If this parameter is nonzero, a wait on this
transfer will be performed. If this parameter
is zero, a wait on all unterminated transfers
will be performed, and return given when the
first one finishes.

{Laccess? : 1 for input, 2 for output.

<timeout> : Maximum wait time in WAIT-FOR-IO in
millisecond.

<=object index> : Returns identification of the transfer that
has finished.

ek TERMIMNATE-READ=SLOCK

(<object index>, <=bytes actually read>», <=status>)

This call may be used to aqet the return parameters from an
earlier READ-BLOCK call that returned on timeout. The call also
terminates the wunterminated READ-BLOCK transfer. If TERMINATE-
READ-BLOCK is called before the READ-BLOCK operation is
finished, this will be reported through <=status> and the
transfer aborted.

5. 2.7 TERMINATE-WRITE=-ELOCK

(<object index>, <=bytes actually written>, <=status>)

This call may be used to get the return parameters from an
earlier WRITE-BLOCK call that returned on timeout. The call also
terminates the unterminated WRITE-BLOCK transfer. If TERMINATE-
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PREPARE=READ=-BLNCK is executed. The USeT program will then
continue in parallel with the disc transfer, and when the READ=
BLOCK 15 executed hy the user program the data will tvpically be
available in a system buffer (disc cache) and only a copyling
from the systean biuffer to the usar area will take place.

3,.2.9, _BUESIZE

(<oblect indax>, <access>, <=records available?», <=hytes
available», <=status>)

This monitor call returns the number of records and nunber of
bytes available on <object index> for read (<accass»=1) or
write (<accessy=2) without the calling program entring waiting
state. For object tvpes without the record (or messaqge) concept,
<=rpcord available> will always be 1.

3, 2.10._  SET=PARALLEL-OUTPUT

(<common object indax>, <object index 1>, <mbject index 2>,
<=status>)

After this monitor call is done, evarything written to <common
sbjeet index> goes to both the autout media idantified by
<onject indsy 1> and <object indax 2>. If more fthan twn narailel
data streams are wanted, repetitive calls to SET=PARALLEL-OQUTFUT
mav be used. The output calls and parameters allowed on a set of
parallel output stream is equal to the ones allawed for thea most
restricted of them. If for example a disc file and a lineorinter
is set parallel, only sequential write will be allowed,.

$.35. File system

2..5.1 Introduction

The sarvice offered by the file svstem to the user is5 Lo enable
him to store away data for later retrieval by himself or another
vser. A file is a collaction of data stored in a read/write
memory (usually mass storage) and accessible by the input/output
monitor calls. The minimum addressable and accessible unit of
data is one byte (8 consecutive bits).

The file system is desiqgned teo hold the physical properties of
the storeage medium from the user. However, to avoid prohibitive
inefficliencies, the distinction between random access and
sequential storage media will bes visible to the user. Therefore,
there are two main types of files: Partitlion files and Volume
files. Partition files are stored in a random access medium
(f.ey. disc), while Volume files may be stored in a sequantial
access medium (f.ex. magnetic tape). These differencies 1in  the
storagae medium affects the physical storaae format and, more
important to the user, the allowed onerations will be more
limited an Volume files than on Partition files.
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A, 5.2, pPartition files

partition files have a closer relationship to the obJect naming
system than other objects, because the directorles themselves
are stored in Partition files. This implies that directories and
partition files the storage space (pages) from the same pool of
free space on a partition. Apart from this space sharing with
directories there 1is no principal difference, as seen from the
user, between a partition file and any other object tvpe.

At a lower implementation level in the file system (level 1),
there 1is an interface used by both the object naming system and
a highest level (level 3) of the user file system. In principle,
level 1 sees no difference for storing directories.

10 allow dynamic expansion of data files and directories, the
data pages of a partition file may be indexed by 1, 2, or 3
index levels as illustrated in section 3.3.3. The pade indexing
of files is completely invisible to the user except for the fact
that indexed files ara dynamically expandable.

3,3.3, pPartition format

The partition layout below corresponds to partition A in the
figure in section 3.1.5.

R?OT
---------- T e e B
! P ! t 1t [ ! !
tPpartit= 1! ! ! patae ! ! ! bData £ 3 ! pata !
! ion ! ! ! file ! ! 1 file ! ! v file !
! entry ! ! ! £ 1 : ! i ! !
! —t ) ! S 1! ! '
---------- 1 mmmmmmmmee 1 s ———————-
1 ! !
P ; !

———————— e 1 L i I B>t Lottt
' FS O oot F I I '
! --=1-—1 1 ! Data ! 1t ===l==! 1 | pata !
L ! 11 file ¥ 1 feme———— ' 1 ! file !
! Fs ! [ O L I R - ' ) !
! e e ! g ——elmw——t !
R ! T L T B 1 mmmmmmme——
I b ! 1yt F !
! el Bt o el et
et ! => mmmm o mmmmm I ! J=> mm e
' ! 10CPrt.Cd! t! ! F ! ! !
! e el B v e ! pata !
e I s T L ettt ! 1 file !
lFSCPE. D! 4 d F ] 44 pirectory ! ! !
! ! ! ! e R ! !
---------- S ! ! e
Top level g ! D ! > —me e !
directory ? ! e e L rot

s ! ! pata | Jee=dmmmmmmmma-

! pirectory 1 file ! ! g

! & ! ! bata !
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! Lot ! 1 file !
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! e m—————————
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L e ! ! file !
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to(prt.nd!
1

Directory

hem e gt =

Note that the top level directory has no name, and may be seen
as a varianls lenath extension ts the partition entrv. The top
lavel directory is present esven 1T the partitian consists of
anly one too lavel filed

The “partition entry' 1is one allocation wunit (pagzel) at a
predefined fixed address. 211 other boxes in the flgure anove
are general files with 0, 1, 2, or 3 ILndeX lavels. The root of
the index hierarchy is the file pointera.

A file pointer has the following format
Bit 0-2¢9 Page number on cdevice

Bit 30-51 nNumber of index levels (0-3)

3.3 4, Nass storage. Spdice 1llocation to sartition files and
dirsctories

The physical storage p&ges of a partition will be allocated
dynamically to directories and files on the partition. To
control this there will be a it file' stored on the partition
containinn ones hit for everyv physical page. If a physical page
is allocated, the corresponding bit in the bit file will be set.

In addition three numbers are maintained for everv directory and
file:

RESPAGES: The number of pages reserved for exclusive use by this
directory and itS subdirectories and files.

USPAGES: The actual number of paaes used by this directory and
its subdirsctories and files. Pajes rasarved bv a
subdirectory will be counkted as used in its parent
directory.

MAXPAGES: This is the maximum number of nmages a directory and
its subdirectories and files may use.
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The system checks that USPAGES<=MAXPAGES is always true. Note
that MAXPAGES (and thus USPAGES) may be areater than RESPAGES.
However, the pages exceeding RESPAGES will not be exclusively
reserved for this directory/file, so0 the directorv/file will
have to compate for this pajes with other directories/files in
the same parent directory and therefore thesa pages can not be
guarantead to be available (overbooking).

Initially, when an empty partition is created, all pages Aare
qlven to the top level directory. That {5, RESPAGES=/AXPAGES=
number of physical pages on partition, and USPAGES= number of
pages Initially wused by the system (for bit file etc.). Panes
may then be reserved for lower level files/directories by
RESERVE-PAGES (section 35.3.11.14) and transferred betwean lower
level files/directories in the same parent directory by
TRANSFER-PAGES (section 3.3.11.15).
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<desired> <maK ..

<desired?> is the desired decimal numder of accounts.
sfter the file has reached this 1limit the warning
APPROACHING END OF ACCOUNTING FILE is written aut on
every log off. pefault value is 500. <MAY .7 is the
max imumn decimal number nf accounts permitted. after the
file has reached this limit the warning END OF ACCOUNTING
FILE ENCOUNTERED is written out on every loa off. NO
accounting 15 done after this Aumber is reached. pefault
value is 600.

&LQLQLQL.,&L&Elzﬁilﬂuilluﬁ

This command starts the accounting, put does not
initiate the accounting file.

8.3.2.8. _STOP-ACCOUNTLIS

This command 5to0s the accounting system. The
accounting files is not arffected.

pSaZauk, ACCOUNTS

This 1is 2 subsystem to print the results of the
accounting.
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difference 1is that an indexed file dvnamically expandable
because one or more index levels will be automatically
generated if necessary.

Directories will always be indexed,

An indexed file may also be logically discontigusus. That
means that panes never written into may not be physically
allocated. An attempt to read data from nonallocated areas
(“"holes") of a file will give an esrror return,

True findexed files are not allowed on volumes. However, to
allow backup of partition files with holes on volume files, a
degenerated version of indexed files are allowed even on
volumes. This 1is done by storing a lonical byte number
together with each phvsical page on the volume. An indexed
volume file may only be written with ascending logical
addresses, and read in physical sequence,

Sadala _File allacation attributes

These attributes, which are mutually exclusive, decide the
lifetime of a files name and its data.

3.3, 7.1 Parmansnt files

This is the “normal™ file. Lifetime of both file name and data
pages are controlled by user commands.

5.5 7.2 Scratch files

puring a terminal session (or batch Jeb) a user may create
scratch files. These files are deleted when the user is
logging offr.

Scratch files are illegal on volumes,

3.3.2.3, Temporary files

A temporary file is a “read once" rfile. That is, all pages in
the file are deleted when it is closed after an open for read
{not read/write).

Temporary files must be indexed files and are illeaal an
volumes.

3.3.7.4, Mameless files

If an empty string is specified between double quotes ("") in
an OPEN-NBJECT comnand, a nameless file will be created in
current environment. This file disaopear as snon as it is
closed.

Nameless files are illegal on volumes.
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ﬂ.l.kh__i&iiziiiliﬂ
<file name?

The system will be stopped AS by STOP=SYSTE#, and all_ 222
phyﬁical memory will De copied tO 2 contiguous file. The systel
can be restarted by an offline hootstrap pYooran.

&Ll.ikﬁ_LﬂlllalErIEgﬁLqu5

Wwhen a systen ig started, only one termina! in active. This
ccﬁmand will prepare the other comnnected terminals for time=
sharind.

f.1u6. INITIATE-NELWORS

connections to other systems are estahlished.

i;l;lg_ﬂﬁﬁl:LHlLL&L;LQﬁﬁnno
¢macro call>

This is a macro call to <€ ayxecutad when the system 15

restartec.

ﬁLlL&;__iil:&E&LLEBLE

It is possible to log in on the terminals.

i;l;2+_,3E1:uH&1&LL&ihﬁ

<text>

It is not possible O log in on terminals other than the console
terminal. Instead, tha message given by <text> will appear on

the terminal. When all users have looged out, a messaqe is
returned.

8.1.10. CONTROL-PROCESSOR

<proce s550r name>»

This subsystem can control the processor completely,

/ T I starting
and stopping it, and running test programs.

2 system modifications

The system can be modified by the subsystem

SINTRAN-SERVICE
The modifications include

I/0=device-handling
Processor and memory usage tuning
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éLQL&;ZLiL_h&auai_QLQEQLZQLLQH

Files with kevad organization have the same properties as
Sequential files, and in addition, have a prime kay
associated with each record. The order of the records in the
file will be the order of the prime key values., The prime
key must be unique, and can therefore be used to access any
one record in the file. The user may change between
sequential and keyed access at will.

As many secondary keys as necessary may be specified. Such
Xeys need not ba unigue. Access via thasea keys will supoly
the records in the ordar af  the chosen secondary kev's
value. If there are several instances of a record to one key
value, the records will be sunplied in the order in which
they were written = i,e. the oldest record will be sunplied
first.

Prime keys may be variable in length, in which cass= they
must occur first in the record, but secondary keys must have
a fixed length, and a fixed position in the record, relative
to the end of the prime key., This restrictinn is necessary
at presant as most programming languages do not orovide
suitable constructinns to deal with wariable lenagth
structures,

Keyed organization is illessl on volume files,

3.3.8.2.4, Relatiye orgapization

A nascent relatively organized file consists of a number of
empty records, each the maximum number of bvtes long. These
records are accessed via an integer value - the value 1 will
refer to the first record, the value 2 the second, and so
on.

Relative organization is illegal on volume files,

3.3.9 Special file atiributes

These attributes, which are mutually exclusive, define some
special properties of files used for special purposes.

i Normal files

This is the normal file having no special property. This 1is
the only special attribute allewed on volume files.

2.3.9.2. Ringbuffer files

A ringnumber file works as a ringbutffer. when the file reaches
its wmaximum size, the writing prooram may enter waiting state
(depending on the timeout set). When data is read from the
file, the space it occupied is released. When the rfile is
empty the reading program mav enter waiting state (depending
on the timeout set),
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A new standard format 15 created. The massage to aoppear on the
cnnsole terminal can be used for describina the paper and
hardware setting on the orinter, {f these are sasily sslectable
and an operater is usually present.

Z-ZLKL__QELELE:LQEﬂil
<formatl no.”>,<=status>

The format 15 deleted.

l;l;ﬁh_;&ilziﬂﬂﬁal
<formal no.>., <device name>, <=status>

From now ong, the device will be reserved for files of &
particular format. Not all fields in format <format no.?> need be
specified; format compliance is only enforced 10T the fields
speciftied. However, if format parametars reqardinag printer
hardware s=sttinas are unspecified, the user should also leave
these fields unspecified, since exact match is always required

hare (cf. sect. 53.

fuf, Priol 200232

The print access checks parformed are installation dependent. it
is always true., thouah, that for privileqed commands., caller
access to any £ile¢s) concerned iS not checked. Public commands
arae normally restricted to the appending user and operater
privileqed users. The append cammand does always check the callina
user's access to the files FoOr the PRINT-QUEUE and PRINT-SYSTEw-
STATUS commands, file and user namas are replaced by empty spaces
whenever the callar does not pos5ess access rights or operator
privilege.

1f savaral instances of the same file are present in the spoolina
quete, the commands specifying 2an action to be performed on a
<file name> will affect all matching files. (For MOVE=PRINT, the
first sccurrence Of <hetnre file> 1is assumed. ) ToO enable
individual file access. ard also to make life easier for the
operator. gach file is aiven 2 unigue tao value cons isting of four
alphanumeric bytes. whanever a file name Is to be specified, a tag
value may be substituted, praceded by the "H" tag indicator (ex.:
#12AB). The tang is returned from the APPEND=PRINT command, and m;;
~1s0 be looked up by calling PRINT=STATUS or PRINT-QUEUE.

;f only an incomgle?g Enot hottom=level) device name is specified
(E: a command signifying an operation to be performed on a8 device
1f%:§?PSCE—;riLQE—; izsPEnu-, etc.), all matching devices will be
; vcted, P ided the operaticon 1s meaninagful and th

access to any print concern=ad. ' Yy emilels Bos
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When a *"delayed update” flle is closed all unmodified pages
are transferred to the npew file and ths old (unmodifiad)
version of the modified pages are deleted. This avplies for
all pages concerning the file, both index pages and data
pages. In this way a consistent version of the file is always
quaranteed If the system should go down during the file
update. Either all or none of the medifications made be tween
open and close/checkpoint will be effective.

2.3.8.6 shared file versions

If the directorv immediataly above the data fila level (lowest
level) 1is defined to be a “file version" dirsctory, the file
versions may be defined as shared. This means that the
different file versions may share common data and index pages.
wWhile a file in a shared file version directorv is open it
acts like a “reentrant* and "delayed update" file. When it is
closed, or a cheackpoint 1s takan, neither the old nor the new
version of updated pages ars deleted. The new version of the
updatad pages plus the unchanned paves are sat as the Tfirst
file wversion, and the other versions are (unchanged) shifted
one version up. The pages unique to the hishest version, or
the first cne having reached its maximum version numbsar, are
deleted.

In this way the Tfirst version of the file will alwavs
repgresent Gthe Tile state at the last checkpoint, while the
higher versions will represent earlier checkpoints.

Shared files may be defined by SET-DEFAULT=FILE~ATTRIBUTES
before they are created, or by SET=FILE=ATTRIBUTES to the
files in a file version directory. Ccheckpoint 1is taken by
CLOSE or CHECK-POINT.

3.3.10, File access methnds

A file may be accessed by three access methods: Ddirect access,
unstructured access and record access. Nots that the access
method is not a file attribute. It defines how a file is to be
accessed and 15 in principle independent of the file type.
However, some file types does not allow all access methods.

Direct access:

By this access method the data pages of a file is read or
written as they are stored, including any control information
and free space (deleted records). By this access method the user
may decode and organize the control information in his own wav.

Unstructured access:

8y this access method the Ffile {s sean from the user as a
contiguous unstructured string of bytes. All control infermation
will be hidden from the user, and the boundaries between records
will be invisible.

For unstructured files, direct access and unstructured access
will be equivalent.

Record access:
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L-Q4£.__§I&&L:EBLHI

<file name>, <device name>,<=status>

A file prevlously stopped by calling STOP-PRINT oT by specifying
'yes' at <stop for each file> CAPPEND=PRINTD, will be resumed.
lLQLiL__H&QEi£A£E:E&LﬂI

<file name>, <device name>, <no. of nanes>,<=status>

The print will be backspaced a numbear of DANRS. 1f backspace

past the start nf the file is specified, the print 15 restarted
completely, including any spooling headar.

Tab b FﬂRHARQ:SEﬁCE-PRIEI

L 2

¢file namer, <device name?, <no, of paqes>,<=statu5)

A number of pages will be skipnped.

7.6.T. PRINT=STATUS
<file 18P&>,<ESLﬁtUS)

The status of the file (position in thsz queue, amount left to
print, format, etc.) will be returned.

L;Q;ﬁh,,ERLEL:Quiﬂﬁ

<device name>,<=status>

The print gueue far the device will be listed. The device may
specify a group of devices, a5 explained sarlier. All files that

might be output on any af the devices in the aqroup Aare
displaved. unspecified device gives the whole spooling guesues

T aba? PRINT—QYSTEH-STATQ&

An overall status of the orint spooling system will be returned.

7. 6.10, FORMATS

A list of the avallable standard formats will be returned.

7.7, pPrivileged commands

Tha {ollowinu commands are available to operator privilesed US®rs
only:
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Default: The System will find a free area
for the rile,.

<number of pages> Size of file

<partition name> nust be specified if the file 1is to be
placed in another partition than the parent
directory. befault: Same partition as parent
directory

<device name> may be specified instead of <nartition name>

23,115, CREATE-INDEXED=FILE

(<file name>, <initial number of pages>, <min. last page>,
<max. page®, <partition name>, <device name>, <=status>)

Create a dynamically expandable Tile with <initial number of
pages> pages inftially. 1f possible these pages will be
allocated contiguously and no page {ndex will be created
before it 1ig necessary because the lagical Pates of the file
are not physically contiguous.

Unwri tten logical pages highar than <min. last page> will be
delated on  CLOSE if the file has been onpened for WA
(rewritten).

<max. page> specifies the maximum allowed logical pame number
in the file.

<partition name> and/or <device name> must be specified if the

file is to be placed an another partition than its parent
directory.

2 s SEI-FILE-ATTRIBUTES

(<file name>, <allocation>, <speclal>, <structure>, <initial
number of pages>, <min. last Page>, <max. page>, <=status>)

<allocation> mAay have the values: Permanent (1), Scratch 2),
and Temporary (3).

<special> may have the valusg: Normal (1), Reentrant (23,
Delayed update (3), shared versions (4), Rinabuffer (5), and
multiversion (6), Either all or none of the file of the files
in & subdirectory may have the special attribute shared
versions or Multiversion.

<structure> may have the values: Unstructured (1) and Record
structured (2). If a file is set to be recordstructured, its
organization must be further specified by the SET-FILE-
STRUCTURE call (section 3.3.11.11)

<initial number of pages>, <min. last page>, and <max. paqge>

dre ads descrihed for for CREATE-INDEXED=FILE (saction
3.3,.11.5).
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Loba Formags

when a rile is output sn a print device, it is printed according
to a standard format pertaining to the device. To be able to alter
the output format according to particular user needs, a TIormat
description may aceomoany files to be printed, Also, a format
restriction may be set on a device, forcing files tn comply with
hardware device settings.

rhe user may specify such ftems as paae size (logical, printed
page size, not paper sheet 5ize) and a nessange to be printed on
the console terminal hafore the print is started. These wishes are
normally met and no orint delay caused. The user may further
Specify values regarding hardware printer settings. If these
values do not comply with the current settinags, as specified by
the operator, the print will remain in the sponling queue until
the proper changes are performed by the oparator.

The spooling system will contsin a number of standard formats
which the user can call upon when needed. In addition to standard
page sizes and printer settings, these may Indicate special
functions like “convert to uppar case only”, "drop speoling header
and traller”, "apply davice~dependent text-farmattinag", etc.

faba Public commapnds

£.5.1. Appendipng files

As we have seen, sponling files may be created and entared in
the spooling gueue by outputting to a print device. Already
existing files may be anpended to the queue by calling:

P APPEND-PRINT

<file name>, <device name>, <no. of copies>, <priority>, <format
no.>, <characters per line», <lines per page>, <message>, <stop
for each file>, <paper type>, <character set>,<=status>

The rfile <file name> will be abpended to the spooling queue.
<priority> determines the queus position, but the selection
strategy applied by the spooling system needs not be based
solely on this criterion. <no. of copies> copies of the file are
subsejuently outout on <device nama>, which may be a
specification of a qgroup of devices, as deseribed earlier. If
<format no.*» Is a positive intener, and a standard format
carrying this number is already defined to the print spooling
system (CREATE-FORMAT), the file will he printed according to
this format. Format no. 0 is the default format for the device.
Format no. =1 means that the following parameters define the
format: The first twe paramsters define the page size. The
<messane> will be given on the console terminal when the file is
ready for printing. If <stop for each file> 15 ‘'ves', the
printer will stop before each print=out is started. The last two
parameters should only be specified when the nperator has given
SET=FORWAT with corresponding wvalues on the given device.
Otherwise, the file will not be let through.
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>3 ==> user defined structure

<organization> 1 ==> serial

2 ==>sequsantia)

3 ==>relatijve sequential
4 ==> Keved sequential

5

==2 random

<record lenqyth> The lenath of fixed=lenath records: not used
for variable length records, except for
relative organization, in which case it
indicates the naximum record size.

“Relative" organization 1{s similar to sequential, but allows
records to be accessed by an integer key - i.e. a £ey of 1
refers to the first record, a key of 2 refers to the second,
ete.

When a relative file is created, all records are, 1In concapt,
sat  empty. Thisg implies that it is not possible te insert a
new record batween two existing records, and therefore all
writing is in fact 12 kind of rewriting. Fer this reason,
sequential files, which do permit insertion, cannot be access
relatively. Limitad relativa access can, however, be achieved
using the POSITION-FILE moniteor call,

Relative access is not parmitted for files oraanized serially.

o O P SCT=DATA-PACKING

(<file name>, <frame packing>, <frames/groups, <group
packing>, <bytes per frame>, <oflo>, <=status»)

Illegal on unstructured files.

<file name> the file name of the data Tile. It must be
empty.
<frame packing> The frame packing density: the maximum part

of the frame, expressed as g percentage,
that may be used when the file is in write
mode.

Default was 0.75,

<frames/group> The number of frames per group

<group packing> The maximim number of frames in a group
which may be used when the file 15 in write
mede.

Default was 75,

<bytes per frame> The number bytes per frame. This will be
rounded up to the least upber bound which
Is an integral power of 2.

bDerfault was 2048 (1 Dage).
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it on a printar, thus achieving wuseful parallelism and user

program independence of printer speed. Second, it maintains a

sponling queue of all files waiting to be output, thus relieving

users freom havina to wait for output devices to become fres.

Third, it contains facilities for print formatting, multiple
c¢opies, and flexible print routine.

The simplest wav to use the snmooling system is to send output to
the file named LINE=PRINTER (nr other oredefined names}, either by
copying an  already existing file to it or by letting a program
perform output to this special file directly. Whan Ethe copving 1is
finished, or when the LINE-PRINTER flle is closed, the print will
4poear on an output device definad as LINE-PRINTER,

Te avoid codyinag, an existing file may be put inte the spooling
queue directly by an aopend command.

f.1._  Print_devices

All print dewvices, 1,8, devices connected to the print sponling
system, are lonically placed in a file diractory. The name of this
directory is installation depandent. The print device directory
may contain several levels of directories with the bottom=level
files representing the print devices.

Examole: Lat Us assune the print device directory is c¢allsd
SPRINT and that it resides in a directorv named SYSTEM=DIR, i.e.
its name is SYSTEM=DIR.SPAINT. OUr system has three line printers,
one on 1st floor and two on 2nd floor. There are also a biable and
a Qume typewriter on 1st floor. We choose the nanes of the print
devices to reflect this geographical structure:

SYSTEM=DIR
! names in the
) file system

m=—=5PRINT———-

! ! e i

! !
FLOOR-1 FLOOR=2 names known
! ! ! ! to the print
! ! ! ! spnnling

TEXT PRINTER PRINTER=1 PRINTER=2 system
1 !

DIABLO  QUME

The full name of printer 1 on 2nd floor is now:
SYSTLM=-DIR.SPRINT.FLOOR-2.PRINTER-1
and of the biablo:

SYSTEM=DIR.SPRINT, FLOOR=1.TEXT.DIABLO
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3.3,11.15, RESERVE-PAGES
(<chject name>, <respages>, <maxpages>, <sstatus>)

Change pages reserved and/or maximum pages for the file or
directory specified by <object name>.

Add <respages> to pages reserved for <object name>. The pages
reserved are added to pages used for the parent directory.
<respages> may be negative., Add <maxpages> (may be negative)
to maximum number of pages for <object name>, Write access to
parent directory is reqguired.

S.5.11.16, _TRAMSFCR-PAGES

(<from object name>, <to object name>, <number of pages>,
<=status>)

Transfer <number of pages> (must be positive) from <from

object> (file or directory) to <to object> in the same parent
directory. Write access to <from object> is required.

3,3.11.17.  GEI-PAGES

<gbject namer, <=raspages>, <=maxpaqges>, <=usednages>,
=pagesize>», <sstatus>)

(
<
Returns pages raserved, maximum number of pages, and pages

actually used for <object name>. The page size in bytes on
the partition containing the oblsct is also returned.

S.5.11.98 GLT-PAGE=-SIZE

(<partition name>, <=pagesize>, <=status>)

Return the page size in bytes on specified partition.

3.3.12. Monitor calls acting on open files

3.3.12.1. trose
(<object index>, <special action», <=status>)
The file(s) connected to <file no.> will be closed.

<file no.>=-1 has the special meaning:
close all files not permanently opened.

<file no,>==2 has the special meaning:
close all files

<speclal action flaag> This parameter may be used to override
the normal actions taken by closa=file
according to the allocation attributes.
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queue until they are released by FREE-8ATCH. Before such a hold
cqmma?d is given, the "“wait for operator" flags will have no
effect.

The “wait for operator” flag mav be set on individual jebs by
issuing a HOLD=BATCH command on a specific file. Again, only
wWwhnen a HOLD-BATCH with empty file name string has been 1issued,
will the Job really remain in the qusus.

b.2u.5. FREE=-BATCH

<file name>,<=s5tatus>

This is the opposite to HOLD=BATCH, If the file name is an empty
strina, the "wait for operatar” flass will no lonaer have anv
effect., If a particular file is specified, it will cause the
"walt for operator” rlan to be cleared on this Jjob. Any suitable
free process(Ces) will start processing ths job(s) thus released.

6.2.6. SET-BATCH=LO0G

<Job in/out of guaue> <job started> <jnb terminated>,<=status>
The DpDarametaers vas or no) determine which events should be
logaed on the console terminal.,
b.2.0. CREATE=BATCH=PROCESS
<program name> <SprYocess no.?
A new batch process 1is created, and 1its process number is
returned., The batch program <orogram name> can contain
inTormation on the Jjob selesction strateavy applied by this

particular process., This program may also prompt for
installation dependent parameters.

6.2.6, DELETE-BATCH-PROCESS
<process no.>.<=sstatus>
The batch process will be deleted when its current job (if any)

is finished.

<30 SET-BATCH-PROCESS-PRIGRITY

<value> <process no,>,<=status>

Batch jobs with lower user-specified priority than <value> will
not be run at all by the process., If <process no.> is zero, the
hold criterion is defined. This criterion detarmines which jobs
should automatically have their "wait for operator" tlag set
when they are appended, The <value> now usually siagnifies the
biogest (in terms of processor time) job allowed to pass without
the flag heing set.
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. T & 1 SEI-RECORD=-CURRENT

(<cbject index>, <internal address», <=status>)
<ob ject index> object index of opened data file

<internal address> internal record address generated by FIND-
RECORD or GET=RECORD-DESCRIPTION

<=status> return status

2.3.13. Access of partition system tablas (directories stc )

The file system 1is implemented as 2 hierarchy of separate
modules (levels). The file system usually seen from user
programs conslsts of the services availabla an the highest level
(leval 3). When the user executes a monitor call to level 3,
this module is perfarming the appropriate Tunction by monitor
calls to the lowar (more primitive) levels. The interaction
tetween the different levels are i1lustrated in the figure
below. The functions perfaormed by the levels are roughly:

Level € performs physical device actess. For scme devices this
level will contain buffering (disc. cache) and software to
optimize ths wusa of tha hardware (minimize head movements on

disc).

Level 1 is only wused for ths partition format. This level
controls the allocation of storage space (maintains the bit
table) and maintains the index hierarchy for all kinds of files
(including directaries and contral files),

Level 2 1is the name look-up manager. 1t is only used when
objects are accessed by name (not object index) and when a
change from one object to another is performed when more objects
are opened simultaneously and concatenatad (by % and/or + in the
object name string). Level 2 is divided in part 2a and 28, Level
2B searches for an entry in a directory on a partition
corresponding to a sinyle name (the bytes between two dots in a
full name). Level 2A combines the single names to one or a set
of full names. There is one level 28 process for every active
partition, and one level 2A process for every active user
progranm,

Level 3 saparates access calls (READ=BLOCK/WRITE-BLOCK etc.) to
different object types (partition files, channels, volumes
Tiles, terminal, etc.). HNew object types may be added to the
system by adding an open routine and an access routine for the
new object type on level 3, Level 3 contains all code and
controlls all data nacessary to structurs partition files into
records.

Directories may be opened as data files by specifyving the
directory name with type string *BDIRECTORY' as object name.
Opening for read requires read access to the directory while
obening for write is only allaowed by privileaed proarams (system
preograms). Access method 0 should be specified to open the
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where

<file name> 1is the batch Jleb (macro file) to be started. The
batech Jjob is entered inte the hatch queus, and, if a suitahle
free batch process is found, it is started. If the macro file
requires parametars, thess may be appendaed to the file name
string, separated by pDeriods, (Example: The macro Tile MY,FILE
should be run with the integer parameter 123 and the name
parameter AY.SCRATCH, The <file name> shaould now read:
MY FILE.123.4Y.S5CRATCH.?

<output file> determines the job output file. As & default, the
output will be reouted to the device defined as LINE-PRINTER for
the submitting terminal.

<priority> is a number, high value indicating high priority.
Hian priority Jobs will aenerally be run before low priority
Jobs, in that this priority determines the queue sequence. The
selectinon strategy may, however, take other items, such as job
size (max. time) and user class, into consideration as well.
Batch processes can e vresarved for jnbs beyond a certain
priority level.

<max, time> gqgives the maximum allowable orocessor time in
minutes, Jobs ercesdinag this limit will be abnrted.

<max. pages>  gives  the maximum number aof pages allowed on the
output device, if applicable. 1If this is a print spooling
device, and the limit is exceeded, the Job might have executed
further than the print indicates dus to the buffering nature of
the spooling system.

<wait Tfor operator> (yes or no) can cause the batch job to
remain In the batch gueue until it is released by an opsrator.

<message on termination> (yes or nol will tell the batch system
to send a message through the #iessage System when the job is
finished.
<urgent message on termination> (ves or no) will let the user be
notified immediately that a message is waiting, if he/she is
logged in.

Most parameters may be dropped by using the semicolon facility
of the command processor:

APPEND=-BATCH <file name> ;
will give .default wvalues to the rest of the paramesters. The

default values are installation dependent.

6.1.5. APPEND-REAGTE-BATCH

<remote destination name> <,..>

The bnatch Jjob is sent to a remofe system. The parameter list
<...> 15 the same as for APPEND-BATCH.
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The basic informatlon-entlty recognized by the Interprocess
communication system is 3 message, a group of 8-bit bytes
(nctets) specified by the user. Some of the protocols will
though recognize records, collections of messages, each
terminated with a special mark. In addition to these
information=entities the Interprocess communication system will
also transfer control-entities, similar to the messaqges but
Spacially markead, a5 te give control-information to the
axecuting program, - the ownership of any Ssintran IV  object
except for the areas - and tha reference to ports and areas, -
and "expedited" messages, which passss through the ordinary flow
of informatlion and may cause the receiving process to he
signalled.

To initiate communication with another process, a reference to a
port, fit for +he communication, must be obtained from that
Process. This may be done in feour ways: - The remote process may
send the reference to such a Port to a port on the first process
already known to it. - The Tirst procass may inquire for a
suited port to a user=written process, specially made to
transfer references to wanted ports betwean a cluster of
Cooperating processes. - The first process may know the low-
level name of the wanted port and inquire for a reference te it
Lo the local low-level Name-process (one for each kernel). The
latter possibilityv is restricted to a small group  of high
priority oprocesses - and is mentioned here for the sake of
completeness only., - Ultimatelv parhags the most usual  way; -
tha port may be named In the File-systen name-space, and a
reference may be ohtainad by reopening the named object in the
scope of the first process,

3.4.2. Port tvpes and brotocols supborted by the Interorocass
commupnication svstem,

The “protocols" supported by the Interorocess communication
svstem mav be divided into rudimentary and higher level ones,
Rudimentary protocols are the "Read—after—Write"-protDcol and
the “Brnadcast"—protocnl, the higher level protecols are the
“Single=raceive'-, “Half-duplex-stream"- and "Full=duplex-
stream"- protocols.

To prevent interaction between ports obeving different
Protocols, different port tvpes are defined, so that two
communicating ports must he of the same type. The port-types are
nonconnected port, connected port, single=receive port, half
duplex stream port and Tull-duplex stream port. The protocals
are invoked on the ports in the same order of seguencs, except
for the "Read-arter—wrjte“-protocol, which is also available to
connected ports, - as both the rudimentary protocols are rather
mechanisms than real protocols (one operation instead of an
endless sequence of interacting operations),

0n the two first port types, direct messaqges may also be sent to

known or connected perts respectively, - in addition to the
communication ruled by the mentioned protocols.
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2.ka2,2, FIX-CONTIGUOUS
<seqment no.> <=physical memory address> <=statuss

A contiguous area 1in physical memory will be found, and the
address returned.

2aba2.3, FIX-ABSOLUTE
<segment no.> <physical memary address> <=status>

The seament will be placed on a definite place in phvsical
memory.

2abalab, UNFIX

<segment no.> <=status>
Tha pages can be swapped out.

Sab.2.5. WRITE-BACK

<gzgment no.> <=status>
All pages which have been written into will ze copied back to
the disk.

Saba2.6, FORGET=SEGMENT

<sagment no.> <=status>
All paages will be released, without writing back.

St alala SET-SEGHENT-LIMITS

<segment no.>, <lower bound>, <upper bound>,<=status>
befines minimum and maximun amount of physical memory used for
this segment.

S.4.2.8.  SET-PROCESS=LIMITS
<task name>, <lower bound>, <upper bound>,<=status>

Defines minimum and maximum amount of physical memory used for
this task.

S.b,3, Privileged instructions
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The partner, having got the turn to send, may decide whether
it shall continue receiving or "take the turn" - and send. It

chcoses to continue receiving Jjust by continuing, and to saend
by starting to send. In the former cAse, a4 system generated,
empty logical record is sent to the port that originally had
the turn, thus returning the turn to it. In the latter case,
the turn is really changed,

Initfally the port that makes the comnect has agot the turn to
send, the other one sheould be listening.

3.4.5. Interorocess communication svstem commands

The commands listed are divided inton threa functionally
different groups; - the port opening and connect commands, which
partly are subcommands under the OPEN/ CLOSE OBJECT compands, =
the data transfer commands, which may be specified directly or
used by higher level READ/ WRITE commands, = and the port
maintenance commands, which may be addressed through a special
object maintenancs svstem (READ/ WRITE 0BJECT PROFILE), common
to all Ssintran IV objects or partly through direct commands,

Sub.3,1. Standard parameters,

Some standard parameters are used in all or mostly all
commands. These ars:

= <08JECT INDEX> : The open object number of the port or
area of interest. It onlv identifies a
port locally, within a kernel, and will
be produced by the Interprocess
communication system on  0PEN. The
object index is an unsigned 16 bit
integar, but only a system-defined
subset of these will make sense in a
specific kernel.

- <=STATUS> : Result of operation. The status
consists of two unsigned 14 bit
integers, which are both zero if the
operation was terminated correctly. bDid
an error occure, will the first word of
the status identify the subsystem where
the error occured, while the second
word identifies the level within the
Interprocess communication system and
the actual error.

= <TIMEOQUT>

The time & program is willing to pend
befora 1t gives up the interaction
specified on the port. The
timeoutparameter is a signed 32 bit
integer, and is described more
thoroughly under the general I/0-system
of Sintran IV above.

- <DATA ADDRESS> : Reference to the buffer containing or
to contain data under transfer. This
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I/0 completion, If an I/0 operation has been started with
zero timeout (no-wait), the process will be restarted when

operation is finished (only from a higher interrupt-level
than the monitor=-level) .
started by RESTART-PROCESS.

Timeout in HOLD

Tarminal-interrupt

Sada 20, HOLD

<time> <time unit> <=restart reason> <=status>
Execution is stopped until the process is restarted or the time
is qut.

The meaning of <time unit> =
{see SET—EXECUTION=TINE )

The meaning of <restart reason> :
{(See WALIT)

3.5.21. EXIT=-PROCESS

<=status>»

The
ara

execution of the process is stopped and reserved resources
released. The process can be started again by the command

START-PROCESS.

5.3.22. RESTART=-PROCESS

<obrject index> <=status>

The

given process will be restarted after a HOLD/WAIT. Restart

reason will be “Started by RESTART-PROCESS"

=2 )

23. PHYSICAL-PROCESSES

<processor name> <=squtput> <=status>
A list of all processas on the given processor will he returned,
together with the most important status information.

> 1 I

dh, PHYSICA|L-PROCESS-STATUS

forncessor name> <object index> <=output> <=status>
betailed status of the process will be returned.
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kernel.

SNAME=TABLE INDEX> Selects adequate group of names., The
parame ter is an unsiagned 16 bit
inteaer.

SGROUP INDEX> : Selects adequate nane within the

group. The parameter is an unsigned
16 bit integer.

3.4.4 2.7 GLVE-LOW=LEVEL-NAME,

<object index>, <name-table index>, <group index>, <=name-
tacle index>, <=group index>, <=status>

The function creates, changes or deletas pames due to the
combination ar Input-parameters. Undernesth, 1 indicates an
input-parameter given, while Zero indicates that the
corresponding input-parameter is not givan. The order of the
indicators is the same as that of the parameters:

100 Not allowed,

001 deleta the corresponding local name.

010 Create (preoccupy) a arous name, or (if already oresant)
delete the corresponding groun ol names.

011 belete the corresgonding global name,

100 obtain a new local name and attach it to the referenced
object.

101 Create this local name and attach it to the referenced
ob ject.

110 Obtain a new global name and attach it to the referenced
object.

111 Create this global name and attach it to the referenced
object.

Joho 3,.2.58. OPEN=AREA,

<data address>, <length>, <daccess>, <=area indeyx>,
<=length>, <=status>

The function creates an object, describing access to same
specific part of the user address area of the process. The
reference to this object may be transfered to other
processes, thus allowing them to access the specified part
as glven in the original d4ccess-parameter, The "area" must
be within the limits of a phvsical seagment. The area is
accessible after it has been ACCEPTED bv the receiving
process and until it is closed by that process. If the
corraesponding physical seament does not exist any more, an
error-status is given when access to the area is attempted.
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a process in the spacified processor.

I O SET-SYSTEM

<system name>,<=status>

Succeeding CREATE-PROCESS and NEW-PROCESS commands will generate
a orncess in the specified system.The first time cnntrol is
given to the new process,the user will have to go throuah the
LOGIN procadure of the foreiagn svstem.User type-ins may
alternatively be aiven In the <command string> parameter of
CREATE-PROCESS. This ,of c¢ourse , alse includes additional
paramefers regiired by a SYSTEM-LOGIN=PROGRAA or USCR-LOGIN-
PROGRAM.

dota that procassor namas are anly Known within the local system
where the processors are physically present.

5a5.%. DETACH=-PROCESSE

<process name>,.<output 1ile>,<=status>

The process wWill immediately be detached from the terminal.lt
will retasin its wuser name and Tfile access rights,Command
rasponses ( ie error messages) will be routed to <output file>.

5,10, ATTACH=PROLZESS

<process name>,<= object index>,<=status>

The specified process 1s attached to terminal.It will be
regarded as a child of the current process,so that this process
may give control te it and delete it.If the user logs out
without detaching the process,an implicit detach will occur.

9.2.11. _START-PROCESS

<object index> <=status>
The process will be started if enabled for start (not restarted
arter & HOLD/WAIT).

2.3.12, SET-EXECUTIQN-TIHE

<object index> <time> <time unit> <=status>
The process will he startad when the given time is out.

The meaning of <time unit>:
1: milliseconds
2: seconds

5: minutes
4: hours
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When control returned from a receive=command indicates that
an object has been transfered, this conmmand may be issued to
accept it. If another object has been received (due to a
receive-command!) in the mean-time, the former is lost.

C=LENGTH> : The lenath of an area, if the TYPE
53aYs 50.

3abaS5,7.7e CLOSE,

<object index>, <special actinn flan>, <=status>

The function ¢lases the referenced object. ITf the object is
a port with connections to others, the connections are
closed. If the port was named, either low or high level, or
if some loagina-function was active, including that port,
the appropriate system-orocess is updated.

<SPECIAL ACTION FLAG»:Specifies which actions should be
taken dusa to the close-command,
Actlions should be compared with those
for closiny opsned files (chapter
5.53.12.12). The parameter is an
unsigned 146 bit integer.

0 : Normal close. Disconnect is
initiated on &1l connections and
all incomminag me ssages are
ianored. Return 1is given after
the last received disconnect
confirmation.

3 2 Clnse and delate., Same as normal
close for ports.

4 : Close without special checkpoint
action. Disconnect 1is initiated
on all connections and sent - but
not yet received - messages are
removed. Then the port is removed
without awaiting the connected
port to experience the
disconnects.

5 = Fast normal close. As 0, but all
sent - but not received -
messages are removed.

6 : Initiate c¢lose. Disconnect is
initiated on all connections and
the port is c¢losed for further
sendingy. If no connections are
up, and the I1Input- and output-
queues are emptv, the port is
closed. Otherwise the port will

be closed when the last
transmission 1s ended, or the
last di sconnect-me ssage is
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9a2.d. _RAISE-EXCEPTION

<exception abject index>

An exception event is ralsed for this user defined object.

S.2.%, SET-TRAP-ADDRESS

<address>

An address to a trap record is defined. The record cansists of
the address of the handler proqram, the register block at the
trapped point and some return information.

52,5, GET-EXCEPTION
<=exception object index>

This call can be used inside a2 trap program to identifv the
exXception.

5.2.6. TRAP-EXIT

The trapped proagram will continue.

A Process is the basic independent active unit in the system.To
the novice user, a process is eaquivalent to an active program,but
a process does not terminate when the program runnina on it
terminates. Instead,it may be used to execute a new program.A
terminal that is logged in, will always have at least one process
servicino it.At any one time,only one process may have contrnl of
the command stream from the terminzl.This process 1Is btermed
current.A process may create new processes.Thase are termed

children orogesses,and the creating process is tarmed the parent
2rocess.

A processes may be deleted in two different ways,either
implicitlv,by LOGOUT, or explicitly,by a special command.only
unnamed processes are deleted by LOGOUT (A process may be gliven a
name when it 1is created ). Whenever a process is deleted,the
accounting system is informed about resources used.

Processes are ohbjects defined in the object naming system,and are
known to each other by an oblject index. It is also possible to
give a process a symbolic name.The object naming system rules with
directoriaes etc of course also applv to process names.It is also
nossible to transfer the capability of a processes from one
process to another.The object indeyx identifving it,will generally
be different 1in the process transtfering and the process
transferred to.
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S=REMOTE PORT INDEX>: Specifies a temporary port reference
to the remote port.

3a6.3,.2.10. _DISCONNECT

<port index>, <remote port index>, <=statuys>
The tunction hreakes up an established connection,
When the disconnect is received in "tha other end”, an ACK-

message is automatically returned, thus confirming the
initiator that the disconnect has taken place.

AP TP T | Data transfer commands.

Sab,3.3.1, SEND,

<port index>, <ecnntral word>, <data address», <length>,
<remote port index>, {timeout>, <=langth>, <=pessane
reference>, <=status>

This is one of the two central commands Tfor transfering
information threough Interprocess communication process
ports. A block describing the information to be transtered,
= elther by referencing it or by actually containing it, -
is created, transfered to the destination process and linked
inte the input-gueue of the destinatinn port. Thus the
Interprocess communication svstenm implements a serial
organization, and may bz looked upon as an abstraction of a
serially organized file.

Return is given either when a block containing the actual
information has been linked into the receivers input=queue
or when the raferenced information entity has been RECEIVED
(see below!), - in both cases when the space on the sender's
user domain may be used once again, and tha information 1is
made the available to the receiver; - or due to timeout, In
the latter case, any transfer that has been initiated will
cantinue, but special commands must be issurd to obtain the
final parameters.

Note that only a limited number SENDS and RECEIVEs may be
issued per port, initially one of each.

<SCONTROL WORD> : Contains three flaas thoolean
values), coded in the rightmost part
of a 16 bit word, listed as thev are
placed from the right:
= Expedited-flag.
= Broadcast=flag.
= Turn=-flag
= Control-data=flag.
= Hounce-flag.
- Nonsecure=flan,
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5.1, 70, CREATE-SEGMENT

<apan object number> <=nbject=index for segment> <=status>

A sesgment referring to an eobject which must have been onpenad
berforehand by an OFEN=0BJECT will be creatad.<object=index for
saament?> is a referencs to the created segment.

2.1.8. SET-SEGHENT

<capab.-index for segm.> <obhject—-indax for dom.> <acecess>,
<object=Iindex for segment> <=status>

It is possible to deline A seaqment in current drmain or In a
domain which {5 referrsed to from current deomain. If <object-
index for domain» is egual to =1, current domain 1s used. The
<capab.=index for segm.> defines the segment number, placing the
seament in the virtual address space. The seagment must be opened
nefaorehand bv a normal QPEN=0BJECT and the seament must have
been craated bv @ CREATE=SEGHMENT to get the <object-index for
segment>. The <access> defines the accs=ss to the segment

The seament accass can he :

bit U 3 fetch capability allaowesd
1 = data capanility alloweda
2 : transfer-capagility for segmnent allowed
3 : copy-capabhilityv for sagment allowed
13: shared segmant
14: parameter-acce ss permitted
15: write permitted

= (% [ SCT=IHNDIRECT=SEGMENT

<capsab.-index for segm.>» <object-index for domain» , <ref. for
seqm. capab.> <ref. Tor domain capab.> <=status>

An indirect reference for inter-domain calls is estaplished. The
two first parameters define where the reference should be placed
(calling domain), and the two last parameters define the
contents of the reference {(called dnmain), If <object=-index for
domain> is equal to =1, current domain is used.

5.1.1D TRAMSFCR-CAPABILITY

<capab,-index Tor !from seam.'> , <object-index for ‘from
domain'» <capab.=index for 'to segment'> , <object=index for "to
domain'> <access> <=s5tatus> )

The capability will be moved/copied, provided that transfer-
access has been specified in SET-SEGHENT. The <access> is the
sagment access of the 'to segment’. The allowed wvalues of the
<access> 15 described in SET-SEGMENT. Only ane of the accesses
transtfer/copy can be specified. The seament access of the ‘'from
segrnent? decides the operation to perform (copy/transfer). This
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the number of messages sent! The
parameter 1is a momentary value, and
more of the addressed ports may still
recsive the information to be
transfered. When the transfer is
finished (see TERAINATE=SEND), the
total number of receivers is returned

as =LENGTH. Due to errors, this
number mav be less than all connected
ports.

<=fESSAGE REFERENCE>: If Just a reference to the

information to be sent was really
transfered, and the command was timed
out, the transfer will still
continue. This oparameter returns an
identification of that transfer, and
should be wused both when attempting
to abort the transfer, and when
reading it's status (see commands
below!). The message reference is a
sianed 1é6-bit intener.

Sah.5.3.2. RECEIVE,

<20ort Index>, <data address>, <length>, <timenut>, <=cantral
word>, <=lengthl>, <=lenmath2>, <=remote port index/ =raquast
index>», <=status>

This 1is the other of the two central commands for
transfering information through Interprocess communication
System ports. The block describing the information to be
transfersd, - either by referencing it or hy actually
containing it, = is selected, and the information is copled,
either from the message-buffer or from the original buffer
of the sender, to the specified buffer in the receiver user
domain. If no message is present when the raceive is issued,
a reguest for input is entered intec the input=-queue of that
port, and the process may wait for the transfer until it is
timed out. 0On a possible transfer, data will then be copied
diractly between the to user domains, - Answers to QRUESTIONS
(See below!) (READ-AFTER-WRITE) are always copled back to
the buffer in the user-domain, specified to receive the
“answer".

Return Is given either when an entire messane-block has been
read, or when the specified buffar on the user domain has
been filled up, = in case of non-stream oports; - when an
entire logical record has been read, or when the specified
buffer on the user domain has been filled up, — in case of
stream ports; - or when timed out before any transfer has
been started.

If another message than the first one in the input=guete
should be read, this message should be transferad to this
place by means of the MOVE-command. The latter cmmmand is
not available for use on stream-ports.
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The message will aopear on the terminal. A return message can
then he tvped.

User proqgrams

2«1, User acdrassing space

In a process there can be several addressing spaces, domains. A
domain consists of all that a process is allowed to access at a
certain point. At least one domain 1is dedicated to system
functions, and one or more can be used for user programs, The
domains are protected from eaAch other, and communication is
periormed ov means of monitor calls and common segments.

A domain ennsists of the instruction addressing space and the data
addressing space. For NORD=-5MN0 the two sSeparate spaces are
provided by the instruction set. For HNORD-100 the data space is
used for addressing with the alternative page table.

For HORL=1ND and HORD=500, each addressing space is divided in up
to 32 segments. For NCRO-1073, esach segment Is a nultiple of 2 K
words bBlocks.

Each seqgment is a Tile. A loader puis orogram units into seaments

£=

and cambine segments to domains.

5alal.__Operations on _domains

Normally the Loader is used to set up the domains. However, the
user can have explicit control by using a set of commands.

The domain consists of two parts, sach with 32 seqgments:

0-37 Instruction segments

0=31 Data saagments

A segment can be replaced by an indiract reference to sSome other
damain. It can contain just the reference to the domain, or it
can in addition refar to a2 specific segment in the other domain,
The last case is used for moniter calls to the other domain.

bomain pomain x
! 'e w v « = -! Seamant ! . ! !
e 1 e . e e 1 ]
! ! " ! !
! ! - [ —— '
| T — (] ) ]
! > ! !
! X 'e o o 0 4 = s # =« = | mmmmmmma = !
P e ! ! !
: Yl Sle o oaw s e 9 @ o e ! !
Pmmmmmmm e e .
! L. « o » = =! segment ! A pomain y
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/
object to be expelled, and results in a MAX-message te the
sender,

<O0BJECT INDEX>

Identifies the object which ownership
or reference should he transfered.

<RIGHTS HMASK> ! The rights of an object determines
the mobility of {t_ The object may
Just exist within one Drocess, or it
may be allowed to be sent awav to
some other process. There may exist a
lot of copi=s of it or just one
single copy. For areas, as long as
just one single CoOpy exists, this may
be retractable tn the originator
process (Commanding TERMINATE=SEND on
that areal!}. and finally, temporary
ob jects nay he declared, which
disappeaars when they are no lanqger
nesded. Tha first four possibilities
defines different degrees of
mobility, with multinle copies as the
hichest dearee of freedom, and an
owned, single copv as the lowest.
Retractability may be added to any
sinyle copy of an drea, to assert
that it = when lent away = will be
raturned to the first owner whan it
is closed, or when the first owner
wants it back. The *rights” are
defined in the three lowest bits of a
16 bit word:

= The transferability bit,

= The Indivisibility bit.

= The retractability bit.

= The temporal bit.

The rights given initially is the

most extensive set of rights allowsa
for that object-type, €.g. a port

reference will be Lransferable and
may be capjed to any other process.

The RIGHTS HMASK specified in this
Statement, may reduce these rights,
when the appropriate bhits are set,
but never increase them.

S.b.3.3.4 QUESTIQN

<port index>, <control word>, <data address>, <length>,
<remote port index>, <return data address>, <return length>,
<timeout>, <=length>, <=message reference>, <=status>
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partition. This parameter may also be a file
name. In that case the contents of this file
will bea physically copiad into the
destination deviga.

3.5.2.8, _PARTITION-STATISTICS

(<partition name>, <=status>)
Statistics information about the specified partition(s) is
written to the command outnut object.

2a5.3, Utility commands to display and change ths contepts of
partition systen tables

178

ad.3,1, ORJECT=ENTRY (<dir.name> <entry no.>» <=statns>}

The contents of the specified object will be written to the
comnand outout file in a readable form. The <entry nn.> for an
entry mav he found by the 0BJECTS or OBJECT=STATISTICS
conmand.

3.5,3.2. CHAMGE-DBJECT—ENTRY (<dir.name> <epntry no,.>)

This is5 an interactive command where the cantents of the entry
may be displaved and changed in octal format.

Sa8ada3. PARTITION-FENTRY (<partition pame> <=status>)

The contents of the specified partition entrv will be written
te the command file in a readable Tormat.

5 T L CHANGE=PARTITION-ENTRY (<partition pname>)

This is an Interactive command where the contents of the
partitien entry mav be displaved and chanqged in octal format.

3e0a3a5a BIT-FILE C<partilion pame> <sstatus>)

Tha contents of the bit file will be written to the command
output Tile in octal format.
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3ab.5.3.7. WRITE=BLOCK.

<object index>, <block no.>, <data address>, <length>,
<=langth>, <=status>

As this command is also described slswere in this manual, it
should here be emphasized 1t's function when the object
index designates an owned port.

No receiver address mav be specified, thus the command may
just be Issued on connected ports without fan-out. oOnly
serial access to data is possible.

<BLOCK NO.> : Specifies tha actions that may be
performed upon the port. Other values
than =1 and =2 are not allowed for
ports,

=1 : Append this messane to the
stream of messages constituting
the current record. If there is
no stream-connection, then just
append.

-2 : Append this message to the
stream of messaaes constitutina
the current record and close it.
L there is no stream=
connection, the parameter is
aguivalent to =-1.

<=LENGTH> : Number of bytes (octets) actually
transfered.

3.4.3.3.8, READ-BLOCK.

<object index>, <block no.>, <data address>, <lenaths,
<=lenagth>, <=s5tatus>

As this command is also described elswere in this manual, it
should here be emphasized it's function when the object
index designates an owned port.

The command may be issued on anv port. Only serial access to
data 15 possible.

<BLOCK NO.> * Specifies the actions that may be
perTormed upon the port. Other values
than =1, =2 and -4 are not allowed
for ports.

=1 : Read until 'End 0f Record' is
encountered or the receiver
buffer is filled wup. For non-
stream ports a message
constitutes a record.

=2 : Ignore the rest of this record
and read from the beginning of
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to a directory, thz <hackup ageneration>

parameter has no significance. Defaults an
ampty strina.

<log file> One record will be written to this file for
avery Tile that 1s copied. This record will
contain the following Information: The
Corresnondina antry in the drive file, The
nunber of pages copied, Tha time when the
copying started, Destination
volume/directory name; Eventual error
status rfrom the cooving.
All entries containina an unnormal error
status will bhe written ta the command
output stream, regardless aof the value of
the <log file> parameter. befaults= nn
losging.

IT BACKUP-FILES 1is used for backun purposes, cnpying back may
tre done by the COPY or another BACKUP-FILES command.

Sohatofe  BIRECTORY-STATTSTTES

{<dir.name>, <=statuss)

statistics Information about the specifiad directorie(s) is
written to the command output object.

L IO o [ QBJECTS=0PEMNED

(<=status>)

Name and object index of all objects opened from this process
will be written to the command output object.

3,5.1.10. _DFLETE=0BJECTS

(<object name>,<manual check>)

The specified object(s) will be deleted, If manual check 1is
true, the names of the objects will be listed on the command
output stream before thav are deleted, and the user mnust
confirm the deletion of each individual one.

3,9,1.11. PARIITIONS—ENTEZRED

(<partition name>, <=status>)

List the partition(s) entered specified by <partition name> to
command output object.

A Syshen supervisor ytilities
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When a RECEIVED 15 terminated, the stati for that RECEIVE

will wusually ba returned to the participants through the

parameter~list of their commands. If a command is timed out,

it mav not receive the stati any more, but it can still pick
them up with this command.

The return parameters have the same explanation as those
belonging to the RECEIVE~-command.

<MESSAGE REFERENCE> : References on output the reguest for
input to be investigated, on input
the request that has now been
terminated, if the RECEIVE was really
finished.

If message reference used describes a
transfer not yet ended, this will be
aborted. For stream-ports the request
for input and all requests newer than
it will be removed.

S3.5,.5.3.11. ENTER-EVENT.

<object index>, <event combination», <= status>

This comnands should he used to sprcifv  another set of
elements of a list of events which the process later may
wait for. There may be built one list for each domain with a
separate domain cbject table (see CREATE DOMAIN)Y, and the
same element may just be a member of one list at the time.

If an awaited event has occured only onee on an obiect since
3 WAIT-FOR-EVEMT-command is executed, the element is taken
out of the list. Otherwise it will remain there until elither
all such events that has appeared are noticed through a
WAIT-FOR-EVENT-command, or it is removed by another ENTER-
EVENT=command with zero as "event combination® (see balow!).

SEVENT COMBIMATION> : Specifies a combinations of events
which the process will later wait for
to appear on the specified abject.
Events may be "end of transmission,
input"”, *end of transmission, output
and “message arrived“. If the 1list
already contains a set of elements
implying the object, the sat is
recdefined dus to the parameter. The
parameter is kept in an unsigned 16-
bit inteqger.

3.6,3.3.12, MAIT-FEOR-EVENT

<pbject index>, <event combination>, <timeout>, <=object
index>, <=event combination>, <=status>

This command mav be used to walt for the event set current
to the actual domain, or for the event combination specified
in the two first parameters.
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5,.5,.1,.3, APPEND

(<source object(s), <dest.ob jectls)>, <manual check>,
<=status?)

Same as copy, but the source data 1is appended to the

destination aobject(s) (concatenation).

3.5.1.6. BROADCAST-FILE

(<source object>,<dest.object(5)> ,<=5tatus>)
Tha <source object> 1is caopied to all objects identified by
<dest.object(s)>).

3.5.1.5. 0BJECT-STATISTICS

(<chject name>», <creatien tima>, <last access time>, <last
write time>, <last read time>, <sort Keys>, <output format>,
{=s5tatus>)

The output from this command may be used 55 statistics
information about the objects specified by the T[five first
parameters. It may also be ussd as input to other utility
comnands (for instance SACKUP-FILES), whare it identifies the
obhiact to b2 acted upon.

<obj2ct name> name of the object(s) to consider. befault=
# (all objects in current environment).

<creation time> creation time of the oblject{s) to consider.
Creation time is soecified by > or <
followed by a einght digit time
specification yyv mm dd hh. Default= >0.

<last access time>last access time of the cbject(s) +to
consider. Default= >0.

<last write time> last time opened for write for the
ob jerct(s) to consider. befault= >0.

<last read time> last time for read for the objects to
cansider. Default= >0.

<sort kevs> 0-9 sort kevs may be specified, the most

significant first. A Key specification
starts with the character 1 or 9 . 1
means ascending sort sequence on the
following key specification and ¢ means
descanding sort sequence. The rest of the
key specification may be an unambiguous
abbreviation of one of the following kev
names:

NAME sort on full object nams.

FILE sort on object name
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<PARAMETER STRING> : This is a string of parameters to be
changed or deleted. The parameters
are of wvariable length, the string
itself also beinn of arbitrary
length. The parameter follow the

proposal for "standard type
Identification", to be published by
ND, RE&ED.

<=PARRMETER STRING> : This parameter returns stati for all
insijccessful updates, coded as in the
input=parameter.

e O READ-PORT-PROFILE,

<object index>, <parameter string>, <=parameter strinag>,
<=status>

This function may be used to cbtain some of the information
residing in the port profiles or in anv of their queues.
Some Iinformation is not available to the reading process, as
the security of the entire svsten depends on 1t.

Examples of codina will be aiven In later isswues or this
manual,

Snme cnmmands are used so freguently, that special commands
are given. These are listed below.

3.6.3.46.3. SELECT-MESSAGE

<port index>, <access>, <key>, <=eglement reference>,
<=status>

This function may be used to solect any message of the
input- or output- queues of a port.

<ACCESS> i May select the input-queue, or the
output-gueue.,

<KEY>

-

Holds parameters that identify the
element of the port-profile (most
usually a message) searched for. Any
part of the element profile may be
used for identification. The
parameter is coded as the parameter
string of the READ WRITE-PORT-PROFILE
commands.

€=ELEMENT REFERENCE>: Elements that may be selected are

ports (object index = 0), connections
(port reference) or messanes.
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assosiated with a r=source lock mav be used to prevent
deadlocks. It is enly allowed to reserve resource locks with
& higher hierarchical number than the highest sne previously
resarved by this orocess. fFor resource lncks with
hierarchical number zero no chscking will be done.

Subiabi b, Trapcbiect

A trapob ject, like systeam extensions, is allowing for
functional extensions to the object naming and/or i/o system
without anv internal changes in the svstem.

When a trapobject 15 noened nor accessed, a software trap is
genarated giving control bto a trap handling routina. The trap
handlina routina will have access to the parametars in the
call and may interpret them in whatever way it finds
appropriate.

Sub b 4,1, CREATE-TRAP-QHEJECT
(<object name>, <trap domain>, <=status>)
Create a trap object.

<tran domain>® scecifiss the domain whére the trac handling
routine ras

Sab,b,5, Area

An area 1s a buffer in the domain of one process that may bhe
accessed from another process, Thus, an arsa is used for
interprocess communication. Access of a “"remnte area"™ is done
by  READ-HBLOCK and WRITE-BLOCY with addressing as on
unstructured files.

3.b, b6, OPEN-AREA

<data addrass>, <length>, <access>», <=cbject index>,
<=length>, <=status>

The function creates an objact, describing access to some
specific part of the user address area of the process. The
reference to this object may be transfered to other processes,
thus allowing them to access the soecified part as given in
the original Access-parameter. Tha "area" must be within the
limits of a physical seament. The area is accessible after it
has been AEOPENED by the recsiving nrocess and wntil it is
closed by that process. If the corresponding physical seament
dees not ewxist any more, an error-status {s given when access
to the area is attempted.

The usual READ/= WRITE=BLOCK commands of tha file-system ara
utilized for Aaccess of a rafaranced arsa, and usina these
command hixh-speed, site-indenendent transfer between process
mnay bhe obtained.

<LAREA REFERENCE> : benntes the start of the area to be
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is dinserted in the front of or
last in the input=queus,
dependant of itts priority
(expedited or not), The ?'sender?
process will be updated, and the
message  will be definitely out
of the scope of the first
prncess. In this case, the
function corresponds to the
XFUD-function of the XMSG.

<MESSAGE REF. 1> Pefines the message to be moved.

.

>={l: besignates a message previously
selected with a SELECT=MESSAGE
command.

=1 : Designates the CURRENT ME SSAGE
of that port.

-2 : Designates the PREVIOUS MESSAGE
of that port,

<HESSAGE REF. 2> : bafines where in the input-queue of
the *new port' the me ssage should be
inserted. The parametar has no

effaect, If the 'receiver port' is not
ownea by the process issuing the
comnand.

»=0: The message is Inserted into the
queue after the me ssaqge
described. This me ssage has
previously been selected with a
SELECT=-#MESSAGE command.

=1 : The message 15 inserted after
the CURRENT WESSAGE of the 'new
port".

=2 : The message is inserted into the
front end of the queue.

-3 : The message is appended to the
back end of tha queue.

S.6.5,4.6, RESET-PORT.

<port index>, <access>, <status>

The function resets the input-part, output-part, or both of
a port, due to the access-parameter. In Lhe two former
cases, only all elements of the appropriate queues are
removed, and connections and waiting-states affecting the
direction are cleared, = whilsa {n the latter case, all
informatinn on that port is erased, and system=/ process-
default-values are reinserted where appropriate.
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is inserted in the front of or
last in he input-quete,
dependant nf it's priority
(expedited or not). The ‘sender’
process will bs updated, and the
messase will be definitely out
of the scope of the Tirst
process. In this case, the
function corresponds to the
KFun-function of the XMSG.

<HMESSAGE REF. 1> : Defines the message to be moved.

>=0: pesignates a message previously
selected with a SELECT=-MFESSAGE
command.

=il Desiqgnates the CURRENT HMESSAGE

of that port.

=2 : Designates the PREVIODUS WESSAGE
of that port.

<1ESSAGE REF. 2> : Dafines where in the input-gqueus of
the 'new port' the message should be
insarted. The parametar has no

affact, if the 'receiver dort' I1s not
owned by the process issuing the
comnand.

>=0: The messane Is inserted into the
quetre af ter the messaqge
described. This me ssage has
previously been selected with a
SELECT=-ME SSAGE command.

-1 : The messaas 1s Inserted after
the CURRENT MESSAGE of the 'new
potEl

-7 : The message is inserted inte the
front end of the gueue.

-3 :+ The message is appended to the
back end of the queua.

Ihedoh e RESET=PORT .

<port index», <access>, <status>

The function resets the inout-part, output-part, or both of
a port, due to the access-paramaber. In the tweo former
casas, only all elements of the appropriate queues are
removed, and connectlons and waitinc-states afrectinag the
direction ara clearad, - while 1in the latter case, all
information on that port is erased, and system=/ process=
default-values are reinserted where appropriate.
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assosiated with a rassource lock may be used to prevent
deadlocks. It is only allowed to raserve resource locks with
a higher hierarchical number than the highest one previously
reserved by this Drocess. fFor resource lIoncks with
hierarchical number zaro no checking will be done.

3ab.b.b, Trapobiect

A trapob ject, like systam extensions, 1is allowing for
functional extensions to the object naming and/or i/o system
without anv internal changes in the system.

When a trapobject is opened or accessed, a software trap is
generated giving control teo a trap handling routine. The trap
handling routine will Hhava 8ccess to the parametars in the
call and may interprst them in whatever way it Tinds
appropriate.

Sabob.b,1, CREATE-TRAP-QBJECT

(<object name>, <trap domain>, <=status>)

Create a trap object.
<trap domain> 3specifies the domain where the trao handling
routine resides.

5.4.4 Are

An area 1is a buffer in the domain of one process that may be
accessed from another process. Thus, an area is used for
interprocess communication. Access of a "ramnte area”™ is done
by  READ=BLOCK and WRITE-BLOCXK with addressing as on
unstructured files.

S k.4, 6, OPEN-AREA,

<data address>, <length>, <access>, <=cb ject index>,
<=length>», <=status>

The function creates an object, describing access to some
specific part of the user addrasss area of the process. The
reference to this object may be transfered to other processes,
thus allowing them to access the specifiad part as qgiven in
the original dccess-parameter. Tha "area" must be within the
limits of a physical seament. The area is accessible after it
has been REOPENED by the receiving process and until it is
closed by that process. If the correspondinng physical seament
doers not exist any more, an arror-status is given when access
to the area is attempted,

The usual READ/— WRITE-BLOCK commands of tha file-system are
utilized for access of a referanced area, and using these
command hish-spead, site-independent transfer between process
may be obtained.

<AREA REFERENCE> ¢ benotes the start of the area to be
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CPARAMETER STRING> : This 1is a string of parameters to be
channed or deleted. The parameters
are of variable length, the string
itself also teinng of arbitrary

lenath. The parameter follow the
proposal for “standard tyvpe
identification", to be published by
MD, R&D.

<=PARAMETER STRING> : This parameter returns stati for all
tnsitecassful updataes, coded as in the
input=-parameter.

3,.6.3,.46.2. READ-PORT-PROFILE.

<nohject index>, <parameter string», <sparameter string>,
<=status>

This function may be used to obtain some of the infermation
residing in the port profiles or in anv of thair gueues.
Some intaormation is not available to the readino process, as
the security of the entire svstem depends on 1t.

txamplas of adinay will 2@ given in later issuss of this
manual.

]

shme commands are used so freguently, that special commands
Are given. These are listed balow.

S.4.5. 6,3, SELECT-tESSAGE.

<port index>, <access>, <kavy>, <=glement reference>,
<=status>

This function may be used to select any message of the
input= or output- gueuzs of a port.

<ACCESS> : May select the input-gueue, or the
outout-gueue,

<KEY> : Holds parameters that identiry the
element of the port-profile (mest
usually a message) searched for. Anv
part of the element profile may be
used for identification. The
narameter is coded as the parameter
string of the READ WRITE-PORT-PROFILE
commands.

¢=ELEMENT REFERENCE>: Elements that may be selected are

ports (nbject index = 0), connechtions
(port reference) or messanes.
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3.5 1.3, APPEND

(<source object(s), <dest.ob ject(s)>, <manual check>,
<=s5tatus>)

Same as copy, but the source data 1is appended to the

destination object(s) (concatenation),

3.5.0.4. BROADCAST~FILE

(<source nbjcct>,<dest.object(sJ>,<=status>)
The <source object> is copied to all objects identified by
<dest.object(s)>),

3.5.1.5. 0BJECI-STATISTICS

(<cbject name>, <creation time>», <last access time>, <last
write time>, <last read time>, <sort keys>, <output format>,
<=status>)

The output from +this command may be used as statistics
inTormation about the objects specifisd by the five first
parameters. It may alsoc be used as input to other utility
comnands {(for instance BACKUP-FILES), where it identifies the
object to ba acted HSonNa

Laobject name> name or the object(s) ta consider. befaults=
* (all objects in current environment).

<creation time> creation time of the nbject(s) to consider,
Lreation time 1is soecified by > or <
Tollowed by a eight digit time
specification yy mm dd bh. Defaul t= 0.

<last access time>last access time of the objectl(s) to
consider. pefault= >0,

<last write time» last time opened for write for the
object(s) to consider. Defaults= >0.

<last read time> last time for read for the objects to
consider. Default= >0,

<sort keys> 0-9 sort keys may be speci fied, the most
significant first. A key specification
starts with the character 1 or 9 w1
means ascending sort sequence on the
followina key specification and g means
descending sort sequence. The rest of the
key specification may be an unambiguous
abbreviation of one of the following kev
names:
NAME sort on full object name.
FILE sort on object name
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When a RECEIVED 1is terminAated, the stati for that RECEIVE
will usually be vreturned to the participants through the
parameter-list of their commands. If a command is timed out,
it mav not receive Lthe stati anv more, but it can still pick
them up with this command.

Tha return parameters hava the same explanation as those
belonging to the RECEIVE-command.

CHMESSAGE REFERENCE> = References on nutput the reguest for
input to be investigated, on input
the request that has now beaen
terminated, if tha RECEIVE was really
finished.

If message rerference used describes a
transfer not vet ended, this will be
aborted. For stream-ports the request
for input and all requests newer than
it will be removed.

0 P e i EMTER-EVENT.

<object index>, <event combination>, <= status>

This eomnands should ha used to spacifv  another s3sat  of
elements of a list of events which the process later may
wait for. There may he built one list for each domain with a
separate domain object table (see CREATE DOMAINY, and the
same element may Jjust be a member of one list at the time.

If an awaited event has oceured only ance on an object since
a WAIT-FOR-EVENT=command 15 executed, the element is takean
out of the list. Otherwise it will remain there until either
all such events that has appesred are noticed through 2
WAIT-FOR-EVENT=command, or it is removed by another ENTER=
EVENT-command with zero as "event combination" (see below!),

CEVENT COMBIMATION> : Specifies a combinations of events
which the process will later wait for
to appear on the specifisd object.
Events may be "end of <fransmission,
input", "end of transmission, output*
and "messane arrived". IT the list
already contains a set of zlements
implving the object, the set is
redefined due to the parameter. The
narameter is keot in Aan unsianed 16-
hit integer.

Sl B3 18 WATT-FOR=CEVENT.

<object index>, <event combination>, <timenut>», <=object
index», <=event combination>, <=status>

This command mav be used to wait far the event set current
to the actual domain, or for the event combination sprcified
in the two first parameters.
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to a directory, tha <hackup aeneration>
parameter has no siqnificance. Default= an
empty string.

<log fila> One record will be written to this file for
every file that 1s capied. This record will
contain the following information: The
torresnonding antry in the drive file, The
numbar of pages conied, The time when the
copylng started, bestination
volume/directory name; Eventual error
status rrom the cobving,
All entries containinga an unnormal errer
status will be written to the command
output stream, regardless of the valua of
the <log file> parameter. Default= no
lonsging.

IT BACKUP-FILES 1is used for backup purposes, copying back may
be done by the COPY or ansther BACKUP=FILES command.

3.8.7.8 DIRECTORY=-STATISTICS

(<dir.rame>, <=status>)

Statistics information abnut the specified directorie(s) is
written to the command output object.

3.5.1.9. OBJECTS-OPENED

(<=status>)

Name and object index of all objects opened from this Process
will be written to the command output object.

5.5.1.10.  _DELETE-OBJECTS

(<object name>,<manual check>)

The specified object(s) will be deleted. If manual check is
true, the names of the objects will be listed on the cammand
output stream before they are deleted, and the user nmust
confirm the deletion of each individual one.

$.5.7.11.  PARTITIONS—ENTERED

(<partition name>, <=status>)

List the partition(s) entered specified by <partition name> to
command output object.

3.5.2. Svstem_supervisor utilities
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Safadadala WRITE=BLOLK,

<object index», <block no.>, <data address>, <length>,
<=length>, <=status>

As this command is also described elsware in this manual, it
should here be emphasized it's function when the ebject
index designates an owned port,

No receiver address mway he specified, thus the command may
just he issued on connectad peorts without fan-out. onlv
serial access to data is possible.

<BLOCK NO.> : Specifies the actions that may be
performed upon the port. Other values
than -1 and =2 are not allewed for
ports.

-1 : Append this messaage to the
skream of messages constituting
the current record. If there 1is
no  stream—-connaction, then just
apprnd.

=2 : Append this message to the
ctraam af messanes constitubina
the current recerd and close Lt.
If Lhers is no shream-
conmnection, the parameter is
equivalant to -1.

<=LENGTH> : Number of bytes (nctets) actually
transfered,

Bt 3. 3.8 READ-3LOCK

<nbject index>, <block nn.>, <data address>, <lenath>,
<=lenath>, <=status>

As this cormmand 15 also dascribed elswere in this manual, it
should here be emphasized it's function when the object
index desianates an owned port.

The cammand may be issued on anv port. Only serial access to
data is possible.

<BLOCK NO.> : specifies the actions that may be
performad unon the nort. Othar values
tharn -1, =2 and =4 are not allowed
Tor ports.

-1 : Read until 'End 0Of Record' 1is

encounterer or the recelver
buffer is filled up. For non-
stream ports a message

constitutes a record.

-2 : Igneore the Test of this record
and read from the heginning of
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partition. This parameter may also be a file
name. In that case the contents of this file
will be physically copied into the
destinatien device,

2ala2. 8, PARTITION-STATISTICS

(<partition name>, <=status>)

Statistics information about the specified partition(s) is
written to the command output object.

adaBa  ULLITEv commands_to display and change the contepts_of
bartition systen tables

3.5.3.1 DBJECT=ENTRY (<dir,.nzme> <enlirv no.> <=statuyss>)

The contents of the soacified object will be written to the
command output file in a readable form, The <entry no.> for an
entry may be found by the 08JECTS or OBJECT=STATISTICS
cemmand.,

5,.5,.3 3 CHAMNGE-ORJECT-FENTRY (<dir.name> <entrv no.>)

This is an interactive cemmand where the contents of the entry
may be displaved and changed in octal format.

5.5.3%. .43 EARTITION-ENTRY (<partitinn name> <=statyg>)

The contents of the specified partition entry will be written
to the command file in a readable format.

555,04 CHANGE=PARTITION=-ENTRY (<partition name>)

This is an interactive command where the contents of the
partition entry mav he displaved and Changed in octal format.

3.5.3.5, HII-FILE (Zpartition pname> <=statys>)

The contents of the bit fila will be written to the command
output file in octal format.
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ohject tn bas expelled, and rasults in a NAK-me ssaje to the
sender,

<O0BJECT INDEX> : Identifies the object which ownership
or reference should be transferesd.

<RIGHTS MASK> : The riqghts of an object determines
the mobility of 1it. The object mav
just exist within one process, or it
may he allowed to be sent awav to
some other process. There may exist a
lot of copiss of it or Just one
single copy. For areas, as long as
just one single copy exists, this may
be retractable to the ariginator
orocess {(Commanding TERMINATE-SEND nn
that areal!l). And Tinally, temporary
objects RERY ha daclared, which
disappears when they are nn longer
neaded. Ths first four possibilities
deflnes different daarees of
mobility, with multiple copias as the
hichest deares of Tfreedom, and an
owned, single coov as the lowest.
Retractablility may be added to any
sinile copvy of 3&an ares, to assert
that it - when lent away = will be
raturned te the first owner when it
is closed, or when the first owner
wants it back. The ™rights" are
defined in the three lowest bits of a
16 bit word:

= The transierability bit.

- The indivisibility bit,

- The retractability bit.

- The temporal bit.

The riahts given initiallv 1s the
most extensive set of rights allowed
for that object-tvpe, es.q. a port
reference will be transferable and
may be copied to any other process.

The RIGHTS MASK specified 1In this
statement, may reduce these rights,
when the appropriate bits are set,
but never increase them.

B3abadadalia QUESTION
<port index>, <control word>», <data address>, <length>,

<remote port index>, <return data address>, <return length>,
<timeout>, <=lenath>, <=message reference>, <=status>
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The messange will appear on the terminal. A return méssane can
then be tvyped.

e U3er programs

2.1, _User addressina space

In a process there can be several addressing spaces, domains. A
domain consists of all that s process is allowed to access at a
certain point. At least one domain is dedicated to system
functions, and one or more can be used for user programs. The
domains are protected from each other, and communication is
performed by means of monitor calls and common serments,

A domalin consists of the instruction addressing space and the data
addressing space. For NORD=500 the two separate spaces are
provided by the instruction set. For NORD=-100 the data space is
used for addressing with tha alternative page table,

For HNORD=-100 and NORDP-500, each addressing space is divided in up
to 32 segments. For NGRD=103, each segment is a nultiple of 2 k
words bHlocks.

Each segment is a file. A loader puts program units into seqments
and combine seaments to gamains.

2.1.1.  Operations on domains

Normally the Loader is used to set up the domains. However, the
uUser can have explicit control by using a set of commands.

The domain consists of two parts, each with 32 seqments:

0-31 Instruction seqments

0-31 Data seqments

A segment can be replaced by an indirect reference to some other
domain. It can contain just the reference to the domain, or it
can in addition refer to a specific segment in the other domain.
The last case is used for monitor calls to the other domain,

Domain Domain x
e e Gammm 5 e e
! ‘e « o « « ! segment ! . ! !
T — s - . ! !
! ! - G ———— !
I T | . ! !
. e s v o owiz s E 3 o3 L !
R ! !
! y. ! R ! '
e ——-oalalllll .

! 'e = o o « «! segment ! ‘ bomain y
e o e S
! ! ! !
e ! !
e ————— fmmmmmmeee !
! sogmant le e o & i 15

- e L
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the number of messages sent! The
parameter 1s a momentary value, and
more of the addressed ports may still
racaiva the infarmation to he
transfered. When the transfer is
finished (sma TERMINATE=SEND), Ehe
tntal number of receivers is returned

as SLEMGTH. pus tn errors, this
aumber mav be less than all connected
ports.
<=¥ESSAGE REFERENCE>: IT Just A reference to the

information to be sent was really
transfered, and the command was timed
out, the transfer will still
continue, This oarameter returns an
identification of that transfer, and
should be used both when attempting
te abort the transfer, and vhan
readina 1it's status (ses commands
belowl), The messags reference 15 a
signed 146-plt inteaer.

Y- I RECEIVE,

<anrt indesu>, <dnta address>, <1
word>, <=lenagthi1>, <=lenathé>, <
index>, <=status>

, Ctimenut?>, <=control
e part indax/ =request

This is the other of the two central commands for
transfering information through Interprocess cammunication
system ports. The block describinn the information to be
transfered, - either by referencing 1t or by actuallw
containing it, - is selectad, and the information is copied,
aither from the messaje-buffer or from the original buffer
of the sender, to the specifisd buffer in the receiver user
domain. I1f no messajte is present when the receive Is issued,
a request for input is entared into the input-queue of that
port, and thes process may wait for the transfer until it is
timed out. 0n a possible transfer, data will then be copled
dirsctly between the to user domains. - ANsSwers to QUESTLIONS
(See below!) (READ-AFTER-WRITE) are always copisd bhack to
the buffer in the user-domaln, specified to receive the
"answer”.

Raturn is given either when an entire message=-block has been
read, or when the specified buffer on the user domain has

bean filled up, - in case of non-stream ports; - when an
entire Llnaical record has been read, ar when the specified
buffer an the user domain has been filled up, - in case of
stream ports; = or when timed out before any transfer nas

peen started.

If annthar messace than the first one in the input=gquetles
should be read, this messane should be transfered to this
place by means of the HOVE-command. The latter command 15
rnot available for use on stream-ports.
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5,1.7. CREATE-SEGMNENT

<open object number> <=ob]act-indax for segment> <=statys>

A seagment referring to an object which must have been opened
berforehand by an OPEN-0BJECT will be created.<object-index for
Seament> is a reference to the created segment.

5.1.8, SET-SEGHENT

<capab.-index for seqgm.> <object=index for dom.> <access>,
<object-index for segment> <=status>

It is possible to define a segment in current domain or in a
domain which 1is referred to from current demain. If <abject-
index for demain> is equal to -1, current domain 1is used., The
<capab.-indax for segm.> defines the segment number, placing the
seament 1n the virtual address space. The segment must be opened
beforehand bv a normal OPEN-0BJECT and the segment must have
been created by a CREATE-SEGHENT to get the <object-index for
segment>. The <access> defines the access to the segment

The seament accass can he

bit U : fetch capability allowed
1 data capability allowed
2 transfer-capability for segment allswed
3 copy=-capability for seament allowed
13: shared segment
14: parameter-accsss permitted
15: write permitted

s.1.2, SET-LMDIRECT-SEGMENT

<capab.-index for segm.> <object-index for domain> , <raf. for
Segm. capab.> <ref. for domain capab.> <=status>

An indirect reference for inter-domain calls is established. The
two first parameters define where the refsrence should be placed
(calling domain), and the two last parameters define the

contents of the reference (called domain). If <object-index for
domain> is equal to -1, current domain is used.

3.1.10. TRANSFCR-CAPABILITY

<capab.-index for “‘from seam.*> , <object-index for ‘from
domain'> <capab.-index for 'to segment’'s s, <object=-index for 'to
domain®’> <access» <=status>

The capability will be moved/copied, provided that transfer-
access has been specified in SET-SEGHENT. The <access? is the
segment access of the *to seagment®. The allowed values of the
<access> {5 described in SET-SEGMENT, enly one of the accesses
transrer/copy can be spacified. The segment access of the ‘from
segment' decides the operation to perform (copy/transfer). This
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<=REAOTE PORT INDEX>: Specifies a temporarv port reference
to the remnie port.
3.4,3.2.10. _DISCONNECT.
<port index>, <remote port index>, <=status>
The tunction hreakes up an established connection.
Yyhen the disconnect is received in "the other end”, an ACK=

messane is Aautomatically returned, thus confirming the
initiator that the disconnect has taken place.

Jah.35. 53, Data transfer commands.

Satbudadal.  SEHD,

<port index>, <contrnl word>, <data address>, <length>,
<remote port index>., <timeout>, <=lenath>, <=nessane
reference>, <=status>

This is ona of the twe cantral commancs for fransfering
information through Interprocess communication process
ports. A block describing the information to be transfered,
- either by referencing it or by actually centaining it, -
is created, transfered to the destination process and linked
inte the inout-gueue of the destinatinn port. Thus the
Interprocass comnunication svstem Implements a serial
organization, and may b2 looked upsn as an abstraction of a
serially arganized rile.

Return is given either when a block containing the actual
information has been linked into the receivers inobut-queue
or whan the refarenced information entity has been RECEIVED
{see below!), = in bath cases when the space on the sendar’'s
user demain may ba usad once again, and tha information 1is
macle the available teo the receiver; = or due to timeout. In
the latter case, anv transfer that has been initiated will
continue, but special commands must be issued to obtain the
Tinal parameters.

Note that only a limited number SENDs and RECEIVEs may be
i ssued per port, initially ene of each.

<CONTROL WORD> : Contains three flaas {(hoolean
values), coded in the rightmost part
of a 16 bit word, listed as thev are
placed from the right:
- Expedited-flag.
- Broadcast-flan.
- Turn-flag
- Control-data-flag.
- Bounce-flag.
- Nonsecure-flag.
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2.2.3. _RAISE-FEXCEPTION

<exception object index>

An exception event is raised for this user defined object.

2.2.%, SET-TRAP-ADDRESS
<address®»

An  address to a trap record is defined. The record consists of
the address of the handler program, the register block at the
trapped point and some return information.

2.2.5. GET-EXCEPTION
<=exception object index>

This call can be used inside & trap program to identify the
exception.

2.2.6a TRAP-EXIT

The irapped proaram will continue,

i.3, Processes

A PErocess 1s the basic independent active unit in the system.To
the novice User, a process is equivalent tn an active orogram,but
a process does not terminate when the program running on it
terminates.Instead,it may be used to execute a new program.A
terminal that is loagged in, will always have at least one process
servicinog it.At any one time,only one process may have control of
the command stream from the terminal.This process is termed
current.A process may create new processes.These are termed
children processes,and the creating process is termed the parent
grocess.

A processes may be deleted 1in two different ways,either
implicitly,by LOGOUT, or ewxplicitly,bv a special command.oOnly
unnamed processes are deleted by LOGOUT (A praocess may be given a
nama when it 1is5 created ). Whenever a process 1Is deleted,the
accounting system is informed about resources used.

Processes are ohjects defined in the abject naming system,and are
known to each oather by an object index. It is also possible to
Jive a process a symbolic name.The ob ject naming system rules with
directories etec of course also apply to process names.It is also
possible to transfer the capability of a processes from one
process to another.The object index identifving it,will generally
“e different in the process transfaring and the process
transferred to.
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When control returned from a receiva=-command indicates that
an object has been transfered, this command may be issued to
accept 1it. If another object has been received (due to a
receive-comnand!} in the mean-time, the former is lost,

<ELEMOGTH> : The lenath of an area, 1f the TYPE
5ays s0.

Sahad.P, 0. CLOSE,
<object index>, <special action flaa>, <=status>

The function closes the referanced object. If the object is
a port with connections to others., the connections are
closed. If the port was named, either low or high level, or
if some longing-function was active, includinay that port,
the approoriate system—-process is updated.

<SPECIAL ACTION FLAG»:Specifiss which actions should be
takan dua to the c¢lose-command.
Actions should be compared with those
for closiny opened files {chapter
3.3.12.12). The parameter is an
unsignad 16 oit integer.

3 : Normal clase. disconnect is
initiated on &1l comnections and
all incomming messades are
ignored. Return 1is alven after
the last received disconnect
confirmation.

5 : Clnse and delete. Same as normal
close Tor ports.

4 : Close without spacial checkpeint
action. Disconnect 1is initiated
on all connections and sent - but
not vet received = messages are
removed., Then the port is removed
without awaitino the connected
port to experience the
disconnects.

5 : Fast normal close. As 0, but all
sent = but not received =
massages are ramoved,

6 : Initiate clonse. DdDisconnect is
initiated on all connections and
the port is closed for further
sending. IfT no connections are
up, and the input- and output=
gueues are empty, the port is
clnsad. Otherwise the port will

he closed vihen the last
transmission 15 ended, or the
last disconnect=me ssaqe is
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a process In the specified processor.

9.5.8,. SET-SYSTEA

<system name>,<=status>

Succeeding CREATE-PROCESS and NEW-PROCESS commands will generate
a prncess In the specified system.The first time control is
given to the new process,the uUser will have to go through the
LOGIN procadure of the foreign svystem.User tvpe-ins may
alternatively be given in the <command string> parameter of
CREATE=-PROCESS. This ,of course » also includes additional
paramaters required by a SYSTEM=LOGIN-PROGRAM or  USCR=LOGIN-
PROGRAN,

Note that processor names are only known within the local system
where the pracessors are physically present.

5a5.9 DETACH=PROCESS

<process name>,<output file>,<=status>

The process will immediately be detached from the terminal . It
will retain 1its user name and file access rights.Command
responses ( le¢ error messages) will be routed to <output file>.

2.5,.110 ATTACH=PROCESS

<process name>,<= object index>,<=status>

The specified process is attached to terminal.it will be
regarded as a child of tha current process,so that this process
may give control to it and delete it.If the user logs out
without detaching the process,an implicit detach will occur.

S START-PROCESS

<object index> <=status>
The process will be started if enabled for start (not restarted
after a HOLD/WAIT).

5.3.12, SET-EXECUTION-TIME

<object index> <time> <time unit> <=status>
The process will be started when the given time is out.

The meaning of <time unit>:
1: milliseconds
2: saconds

3: minutes
4: hours

27.03.1981



SINTRAN=4 Reference ianual
Object naming and inputfoutpui/sy3tem

57

kernel.

<NAME-TABLE INDEX> : Selacts adequate aroup of names. The
parane ter is an unsigned 16 bit
inteaer.

<GROUP IHDEX> : Selacts adequate nane within the

group. The parameter 1s an unsianed
14 hit integer.

Sab.5.7.2, GIVE=LOW=1EVEL=HAME,

<object index>, <name=tabls index>, <aroun indsy>, <=rname-
table index>, <=group index>, <=status>

The function creates, chanaes or deletes names due to the
combination nf input-parameters. Underneath, 1 indicates an
input=parareter given, while zore indicates that the
corresponding Input-parameter is not aivan., The arder of the
indicators is the same as khat of the paraneters:

000 Not alleowed.

001 Deletas the corresponding local name.

D10 Create L2reoccupy) a group name, or (If slready oresant)
delete tha corresponding arous ol names,

011 balete the corresponding global name.

100 obtain a new local name and attach it to the referenced
object.

101 Create this local name and attach It to the referenced
object.

110 O0btain a new global name and attach it to the referenced
object.

111 Create this global name and attach it to the referanced
object.

Sub.5,2,5, DPEN-ARE

<data address>, <length>, <access>, <=zaraa index>,
€=lennth>, <=status>

The function creates an object, describing access to some
specific part of the user address area of the process. The
referance to this object may be transfered teo other
processes, thus allowing them to access the specified part
as given in the oriainal access—parametar. The "area" must
e within the limits of a8 physical seament. The area 1is
accessible after it has been ACCEPTED bv the receiving
orocess and until it is closed by that process. If the
corrasponiinag physical segment does not exist any more, an
arror-status is given when access to the area is attempted,
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1: I/0 completion. If an I/0 operation has been started with

zero timeout (no-wait), the process will be restarted

when

operation is finished (only from a higher interrupt-level

than the monitor-level) .
gt Started by RESTART=-PROCESS.
3: Timeout in HOLD

4: Termipal=interrupt

5.3,20, HOLD

<time> <time unit> <=restart reason> <=status>

Execution is stopoed until the process is restarted or the
is out,

The meaning of <time unit> :
(see SET-EXECUTION=TIME )

The meaning of <restart reason> -
(see WAIT)

321 EXIT-PROCESS

<=status>

time

The execution of the process is stopped and reserved resources
are vreleased. The process can be started again by the command

START-PROCESS.

5.2 P2 RESTART=PROCESS

<object index> <=status>

The given process will be restarted after a HOLD/WAIT. Restart

reason will be "started by RESTART-PROCESS"

5.3.23. PHYSICAL-PROCESSES

<processor name> <=putput> <=status>

A list of all processes on tha given processor will be returned,

together with the most important status information.

2.5.24, PHYSICA|-PROCESS—STATUS

<processor name> <object index> <=output> <=status>
betailed status of the process will be returned.
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The partner, having aot the turn to send, mav decide whether

it shall continue receiving or "take the turn™ - and send. It

choonsas to continue raceivini just by continuing, and to send

by starting to send. In the former case, a system nenerated,

emoty logical record is sent to the port that originally had

the turn, thus returnina the turn to it. In the latter case,
the turn is really changjed.

Initially the port that makes the connect has got the turn to
send, the other one should be listening.

3.4.5. TInterorocess communication svsten commands.

The commands listed are divided into thres functlonally
different gronups: - the part openina and connect commands, which
partly are subcomnands under the OPEN/ CLOSE 0BJECT comrands, -
the data trapsfer commands, which may be spacified directly or
used hy higher level READ/ WRITE commands, - and the port
maintenance commands, which may he addressed through a special
ahisct maintanance svsktem (READ/ WRITE OBJECT PROFILF), cammon
ta all Sintran 1V objects or partly throuah direct commands.

36,31, Stapdard paraneiers.

g

soma stapdard paradetsre are used in all or mostly all

COMMANES. 7‘1‘:"_?“ 2= Bl

- <UZJECT INDEXR> : The open object number of the port or
area of intesrest. It enlv identifies a
port locally, within a kernel, and will
be praduced ny the Interprocess

communication svsbem on  OPEN. The
obiect index is an unsigned 14 bit
inteqnr, but only a system-defined

supset of thase will make sense In a8
specific kernel.

- <=5TATUS> : Result of operation. The status
consists of twn unsioned 16 bit
integers, which are both zero if the
operation was terminated correctly. pid
an error occure, will the first word of
the status identify the subsystem where
the error occured, while the second
vord identifiess the 1lewvel! within the
Interprocess communication svstem and
the actual error.

- <TIGEOUT> : The tims a proagram is willing to pend
befors it gives up the Interaction
spacified an the port. The
timeoutparameter 1is a signed 32 bit
integer., andd is described more
thoroughly under the gensral I/0-svstem
of Sintran IV above.

- <DATA ADDRESS> : Reference to the buffer containing or
ta contain data under transfer. This
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Sabala2. FIX=CONTIGUOUS

<seament no.> <=physical memory address> <=status>
A contiguous area in physical memory will be found, and the
address returned,

laka2.5, FIX-ABSOLUTE
<segment no.> <physical memory address> <=status>

The segment will be placed on a definite place in physical
memory.

S.ba.2.b NE

<seagment no.> <=status>
The pages can be swapped out.

SubhaCada WRITE-BACK
<ssament no.> <=status>

All pages which have been written into will be copied back to
the disk.

Sabalabe FORGET=SEGMENT

<segment no.> <=status>
All pages will be released, without writing back.

St ey SET=SEGHENT-LIMITS

<segment no.>, <lower bound>, <upper bound>,<=status>
befines minimum and maximum amount of physical memory used for
this segment.

Gl 8 8 SET=-PROCESS=LIMITS

<task name>, <lower bound>, <upper bound>,<=status>
befines minimum and maximum amount of physical memory used for
this task.

d.4.3. Privilejed instructions
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The basie information-entity recegnized by the Interprocess
communication system is a message, a agroup of 8=bit bytes
(nctets) specified by the user. Some of the orotocols will
thotnh recogniza records, collections of messages, each
terminated with a special mark. In addition to these
information-entities thae Interprocess communication system will
also transfer control-entities, similar to the messages but
specially marked, as to 1give control-information to the
executing program, = ths ownershio of any Sintran IV object
except for the areas - and the reference to ports and areas, -
and "expedited"” messages, which passes through the ordinary flow
of information and may cause the recelving process to be
signalled.

To initiate communication with another process, a reference to a
port, fit for the communication, must be obtained from that
process. This may be done in four ways: = The remote process may
send the reference to such a port to a port on the first process
already knewn to it. - The first procsss may inquirs for a
suited port to a user=written oprocess, specially made to
transfer references to wanted porfs between a cluster of
cooperating processes. = The first nrocess may know the low=
level name of the wanted port and inguire for a raference to it
to  the local low=level Name=process (one for sgach karnel). Tha
latter possibility is restricted to a small greoup of high

aorinrity onracesses - and is mentionsd here for the sake of
complateness only, = Ultimately parhaos the most usual wavy =
tha oort ray be named in ths File-systen name-space, and a

reference may be obtainad by reopeniny the named object in the
scope of the first process,

5.6,2, Port tvpes and protocols supported by fthe Ipterprocess
communication systemas

The “protocols" supported by the Interprocess communication
system mav be divided inte rudimentarv and higher lewvel onss.
Rudimentary protocols are the “Read=-after-write”-protocol and
the "Broadcast"-protocol, the higher lavel protocols are the
"single=recelive"=-, "Half=duplex~-stream"= and "Full=duplex=
stream"= protocols.

To oravent interaction between ports obeving different
protocols, different port tvpes are defTined, so that twe
communicating ports must be of the same type. The port-typass are
nonconnected port, connected port, sinaole-receive port, half
duplex stream port and full-duplex stream port. The protocols
are invoked on the ports in ths same ordar of seguenca, except
for the “"Read-after-write"-protocol, which is also available to
connacted ports, = as both the rudimentaryv protecols are rather
mechanisms than real protocols (one operation instead of an
enclass sequence of interactinag operations).

on the two first port types, direct messages may also be sent to

known or connected ports respectively, = in addition to the
communlication ruled by the mentioned protocols.
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where

<file name> 1is the batch job (macro file) to be started. The
batch job is entered into the batch queue, and, if a suitable
Ifree Dbatch process is found, it is started. If the macro file
requires parameters, these may be apoended to the file name
string, separated by periods. (Example: The macro file MY.FILE
should be run with the integer parameter 123 and the name

parameter MY.SCRATCH. The <file name> should now read:
WY FILE.123,1Y ,SCRATCH,)

<output file> determines the Job output file. As a default. the
output will be routed to the device defined as LINE-PRINTER for
the submitting terminal.

<prierity> is a number, high value indicating high priority.
High priority jobs will aenerally be run before low priority
jobs, in that this priority determines the queue sequence. The
selection strategy may, howesver, take other items, such as job
Size (max. time) and user class, into consideration as well.
Batch processes can be reserved for jobs beyond a certain
priority level.

<max. time> qives the maximum allowable processor time in
minutes. Jobs exceading this limit will be abnrted.

<max. pages> gives the maximum number of pages allowed on the
output device, if applicable. If this is a print spooling
device, and the limit 15 axcseded, the job might have executed
further than the print indicates due to the buffering nature of
the spooling systen.

<wait for operator> (yes or no) can cause the hateh jebr to
remain in the batch gueue until it is released by an operator.

<me ssage on termination> (yes or no) will tell the batch system
to send a message through the iessage System when the job is
finished.

<urgent message on termination> (ves or no) will let the uUser be
notified immediately that a message is waiting, if he/she is
logged in.

Most parameters may be dropped by using the semicolon facility
of the command processor:

APPEND=BATCH <file name> ;

will give .default values to the rest of the parameters. The
default values are installation dependent.

6. 1.de APPEND-REVAQTE=-BATCH

<remote destination name> <...»

The batch Job is sent to a remote system. The parameter list
£...» 15 the same as for APPEND=-BATCH.
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5.3,12,.14. SCT-RECORD-CURRENT
(<object index>, <internal address>, <=status>)
<object index> ob ject index of opaned data file

<intarnal address> internal record address menerated by FIND-
RECORD or GET-RECORD-DESCRIPTION

<=status> return status

3.3 13, Access of partition svstem tables (diresctories etc.)

The file system is implemented as a hierarchy of separate
modules (levals). The file system wusually seen from user
proarams consists of the services availabla on the highast level
(leval 33. When the user executes a monitor call in level 3,
this medule is perferming the appropriate function by mnonitor
calls to the lowar (more primitive) lavels. The interaction
Eetwsen the different levels are illustrated in the Tigure
welaw. The functions performed bv the lewels are roughlv:

Level © zerforms gshvsiezsl davice acces: v same devices Lh
level will rferina  (disc. i and software
aptimizs 3T the hardwars head movements

discla

3o .
o S0 R ]

Level 1 is only used for the partition format. This level
rontrols the allocation of storage space (maintains the bit
table) and maintains the index hierarchy for all kinds of Tfiles
(including dirsectories and control files),

Leval 2 is the name look~us manager. It is only usaed when
objects are accessed by name (not object index) and when a
change from one object to another is performed when more objects
are opened simultansously and concatenated (by « and/or + in the
object name stringl. Level 2 is dividad in part 2A and 2B. Level
28 searches for an entry in a directory on a partition
corresponding to a sinale name (the bytes Bhetween twn dots in 2
full name). Level 2A combines the single names to one or a set
of full names. Thers is one level 28 process for every active
partition, and one level 2A process for everv active user
program.

Laval 3 saparates access calls (READ-BLOCK/WRITE~BLOCK etc.} to
different object types (partition files, channels, volumes
files, terminal, etc.). Hew object types may be added to the
svstem by acding an open routine and an accass routine for the
new object tvype on level 3. Level 3 contains all code and
controlls all data necessarv to structure partitien files into
records.

birectories may bes opened as data files by specifying the
directory name with type string 'DIRECTORY' Aas object name.
opening for read requires read access to the directorv while
poening for write is only allowed by privileged proarams (system
programs). Access method @ should be specified to open the
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queue until they are released by FREE-BATCH. Before suéh a hold
c??mand is given, the “wait for operator” flags will have no
effect.

The "wait for operator" flag mav be set on individual Jjobs by
issuing a HOLD-BATCH command on a specific file. Again, only
when a HOLD=BATCH with empty file name string has been 1issued,
will the job really remain in the queue.

6.2,3, FIEE-AATCH

<file name>,<=status>

This is the opposite to HOLD-BATCH. If the file name is an empty
strina, the "wait for operator" flags will no lonaer have ANy
efrfect. If a particular file i5 specified, it will cause the

"wait for operator"” flag to be cleared on this Jjob. Anvy suitable
free process(es) will start processing the job(s) thus raleased.

<Jjob in/out of queue> < job started> <jonb terminated>,<=status>
The oparameters (yes or ne) determine which events should be

loaged on the console terminal,

S.dud. CREATE-BATCH=PROCESS

<program name> <sSprocess no.>

A new batch process 1is created, and its process number is
returned. The batch program <program name> can contain
information on the Jjob selection strategy applied by this
particular process. This program may also prompt for
installation dependent parameters.

6a2ab. DELETE=-BATCH-PROCESS

<process no.>,<sstatus>

The batch process will be deleted when its current Job (if any)
is finished.

Qa2.t SET-HATCH-PROCESS-PRIQRITY

<value> <process no.>,<=status>

Batch Jobs with lower user-specified priority than <value> will
not Dbe run at all by the process. If <process no.> is zero, the
hold criferion is defined. This criterion detarmines which jobs
should automatically have their “wait for operator” flag set
when they are appended. The <value> now usually signifies the
biaggest (in terms of processor time) job allowed to pass without
the rlag being set.
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length of the kesy
number of bvtes maved
The current majority

return code

3,.5,12, 10,  FI1HD=RECORD

{<ob ject index>,
A=)rec address>

<object index>

<key value>

<position>

<(=)rec address>

<=rec length>

<=status>

P YR L DEFL

<kev majoritv>, <key value>, <position>,
» <=rec lenaoth>, <=status>)

= 0 ==>the current kev majority

> 0 ==> the key majoritvy to be used. The
majority 1is set current before the key is
accessad

a strinc containing the key wvalue to be
saarched for

= [ ==> position the file at the record with
the greatest key less than or equal to <key
valus>

= 1 ==» gnsition the i
tha =msllsst XKey grs

<key value>

at. the record with
ter than or egual to

a read write parameber, containing an
internal record address. If it is zZero on
input, it will contain the internal address
of tha data rscord found on output, If it is
non zero on input, it will be assumed to
contain an internal address nenerated bv a
previous instance of this monitor ¢all, and
tha file will be positioned accordingly. The
parameters <key value>» and <position> will be
used to check that the wanted receord is still
in the same position. If this is not true,
<(=)rec address> will be ignored and the
record is found according to key value.

lenath of record
the presance of the search key is indicated

in this field.

ME-RECORD

(<object index>,

<object index>

<position>

<position», <record lenagth», <=status>)

reference to open Tile returned from OFEN-
OBJECT

= =1 ==>» new record to be inserted before the
current record
= ) ==> update current record
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it on a printer, thus achieving useful parallelism and user
program independence of printer speed. Second, it maintains a
spooling queue of all files waiting to be output, thus relieving
users from having to wait for output devices to become free.
Third, it contains facilities for print formattinag, multiple
copies, and flexible print routing.

The simplest wav to use the spnoling system is to send autput to
the file named LINE-PRINTER (or other predefined names), either by
copying an already existing file to it or by letting a program
perform output to this special file directly. When the copving 1is
finished, or when the LINE-PRINTER file is closed, the print will
dppear on an output device defined as LINE-PRINTER.

Te avold copying, an existing file may be put into the spooling
queue directly by an append command.

L.1. Print devices

All print dewvices, f.e. devices connectad to the print sponling
system, are loaically placed in a file directory. The name of this
directory is installation dependent. The print device directory
may contain several levels of directories with the bottom-leval
files representing the print devices.

examole: Let us assume that the print device directory is called
SPRINT and that it resides in a directorv named SYSTEM=DIR, i.e.
its name is SYSTEM=DIR,SPRINT. Our system has three line printers,
one on 15t floor and two on 2nd floor. There are also a bdiablo and
a Qume typewriter on 1st floor. We choose the names of the print
devices to reflect this geographical structure:

SYSTE#H-DIR
! names in the
! file system
—===SPRINT -——-

! ! e m———————

! !
FLOOR=1 FLOOR=2 names known
3 ! ! ! to the print
! H g { spanling

TEXT PRINTER PRINTER-1 PRINTER-2 system
¥ [}

i 1
DIABLO QUM

The full name of printer 1 on 2nd floor is now:
SYSTEM-DIR.SPRINT.FLOOR=-2_PRINTER-1
and of the bpiablo:

SYSTEM=DIR.SPRINT. FLOOR=1,TEXT.DIABLO
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without an intervenina call to DEFINE=-RECORD, the lenath of
the record may not ne altered,

IT a record 1is to be inserted inte a sequential fiel, a new
current record must first be created by 1issuing a call to
DEFINE-RECORD with <position> >< Zero.

If a recnrd is to be inserted into a keyed file, 2 new current
record must first be created by issuing a call to DEFINE=KEY=
RECORD,

If tha vacord haing written has been made current bv a call tno
DEFINE-RECORD with <record lenyth> > 0, oprocessingy mav be
faster, and an attempt to excesed the specified recoard langth
will not be actioned and an error will be generated,

3,.3,12. 5, _SET-BLOCK=SI7E

(<aobject index>, <bvtes pr. bleock>, <=status>)

This monitor call is used to sat the bleck size of an opensd
file. The block size is used only for addressing of the file
(together with the <block nn.> parametar>, and has nothing to
do with tha file structure. It is assumed that the most common

adrrassing  unit within sn unstructured file or racord i5 one
byta. Therafore the derfault bloce 51z will e nne ovte, The
nloclk size will not survive a3 CLOSE.

3.5 12,6, - TRUNCATE=FILE

(<object index>, <black no.>, <=status>)
The file is truncated after the specified block. only allowed

for access method Direct on record file, and on unstructuraed
files.

3,5,12.7. GET-RECORD-DESCRIPTION

(<object index>, <=rec. address>, <=block size>, <=block no.>,
<=trec. length>, <=majority>, <=status>)

<oh ject index> reference raturned form OPEN-OBJECT
<z=rac Aaddress> internal record addreass

¢=hlock size> the number of bytes per block as set by SET-
BLUOCK=SIZE,

<=plock no.> relative block address within current record.

<=rec lenath> lenath of record for record structured files,
else length of file, in bvtes.

<=ma jority> for kevad oraanization, this will contain the
current majority.

<=status> return code.
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Lab. _FOrmats

When a rfile is output on a orint device, it is printed according
to a standard fermat pertaininag to the device. To be able to alter
the output format according to particular user needs, a Tformat
description may accompany files to be printed. Also, a format
restriction may be set on a device, forcing files to comply with
hardware device settings.

rthe wuser may specify such items as page size (logical, printed
page size, not paper sheet size) and a messane to be printed on
the console terminal before the print is started. These wishes are
normally met and no print delay caused. The usar may further
specify values regarding hardware printer settings. 1If these
values do not comply with the current settings, as specified by
the oparator, the print will remain in the spnoling queue until
the proper changes are performed by the operator.

The spooling system will contain & npumber of standard formats
which the user can call upon when needed. In addition to standard
page sizes and printer settings, these may 1indicate special
functions like "convert to upper case only", "drop sponling header
and trailer", “apply device-dependent text-formattinag"™, etc.

Tab Public commapds

f.3.1. Appending files

As we have seen, spooling files may be created and entered in
the spooling gueue by outputting to a print device. Already
existing files may be anpended to the gueue by calling:

Ladafa  APPEND-PRINT

<file name>, <device name>, <nc. of copies>, <priority>, <format
no.>», <characters per line>, <lines per page>, <message>, <stop
for each file>, <paper type>, <character set>,<=status>

The file <file name> will be appended to the spooling queue.
<priority> determines the queus position, but the selection
strategy applied by the spooling system needs not be based
solely on this criterion. <no. of coples> copies of the file are
subsequently output on <device name>, which may be a
specification of a group of devices, as described earlisr. If
<format no.> is a positive inteager, and a standard format
carrving this number is already defined to the print spooling
system (CREATE-FORMHAT), the file will be printed according to
this format. Format no. 0 is the default format for the device.
Format no. =1 means that the following parameters define the
Tormat: The first two parameters define the page size. The
<message> will be given on the console terminal when the file is
ready for printing. 1f <stop for each file> is 'vas', the
printer will stop before each print-out is started. The last two
parameters should only be specified when the operator has given
SET-FORMAT with corresponding values on the given device.
Otherwise, the file will not be let throuagh.
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=4 ==»raad from the current byvte pointer.
The byte nointer is updated by the number of
ovtes read. If the end of the record is
encountered, the record pointer is
oositionad backward, and the byte pointer
set to Zerao.

-5 ==> popslition the record pointer hackward,
sat the byte pointer to Zero and read the
current record. The byte polnter is updatad
by the number of hytaes read.

=4 ==> npsition file pointer backwards, set
the racord pointer to the last record in the
file, set tha byte pointer to zero and read
the current record. The byte pointer |is
updated by the numbear of bvtes read.

memory address of whera to place data read

<number of bytes> number of bytes to read

<=bwytes moved>

<=status>

seriallvy.

nimber of bwtes actuallv transferr=d

return cods

sing is not permitted Tor files organlzed

Revarse 1cCAans

T T [ WRITE-BLOCK

(<object index>, <block no.>», <memory buffer>, <burfer
length>, <=bytes moved>, <=status>)

<object index>

<hlnek no.>

reference from OPEN=-O0BJECT

The block pointer is wupdated by this wvalue
before writina begins. It always points within
tha current record, and may take the following
values:

>= 0 == the byte pointer 1is set <block
number>*<block size>» bytes from the start of
the current record. The byte polnter gives the
start of the destinatioen area to which the
data is then written.

= -1 ==> The current value of the byte pointer
aives the start of the destination arsa to
which the data is then written

= =2 ==> The byte pointer glves the start of
tha destination area to which the data then is
written. After the data is written, position
the record pointsr forward, and set the bvte
pointer to Zero.

= -3 == The data 1is written to the
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Labab. START-PRINT
<file name>, <device name>,<=status>

A file previously stopped by calling STOP-PRINT or by specifying
'ves' at <stop for each file> CAPPEND-PRINT), will be resumed.

fab.3, BACKSPACE-PRINT

<file name>, <device name>, <nan. of pages>,<=status>
The print will be backspaced a number of paaes. If backspace

past the start of the file is specified, the print is restarted
completely, including any speoling headar.

P.6.6, FORWARD=SPACE=PRINT

<file name>, <device name>, <no. of pages> ,<=status>

A number of pages will be skipped.

Lab.? PRINT=STATUS

<file name>,<=status>

The status of the file (position in the queue, amount left to
print, format, etc.) will be returned.

fLab.8 PRINT-GQUELE

<device name>,<=status>

The print queue for the device will be listed. The device may
specify a group of devices, as explained earlier. All files that
might be output on any of the devices in the group are
displayed. Unspecified device gives the whole spooling queue.

7L, PRINT=SYSTEM-STATUS

An overall status of the print spooling system will be returned,
{6 ].:[I FEQRIMATS
A list of the available standard formats will be returned,

{afa_Privileged comrands

The following commands are available to operator privileged users
only:
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3.5,11.15, _BRESERVEI-PAGES

(<ohject name>, <raspages>, <paxpagses>, <=status>)

thange pages reserved andfor maximum pages for the file or
directory specified by <object name>.

Add <respates> to pages reserved for <object name>. The pages
reserved are added to pages used for the parent directory.
<respages> may be negative. Add <maxpajes> (may be nagative)
to maximum number of nages for <object name>, Yrite access to
narent directorv is raguired.

$.3. 11,16, TRAMSFEIR-PAGES

(<from object name>, <to object name>, <number of pages>,
<=status>)

Transfer <number of pages> (must ba positive) from <from

object? (file or directory) tn <to objsct> in the same parsnt
directory. Write access to <from object> is required.

R I e i GEI=PAGES

mes, {=resnagess, <=maxpanas>r, <zusadpages>,
<=status>)

Returns pages reserved, maximum number of pages, and pages
actually used for <object name>. The pane size 1In bytes on
the partition containing the object is also returned.

Sa2 11,18 . GET-PAGE=-SIZE

(<partition name>, <=pagesize>, <=status>)

Return the page size in bytes on specified partition.

5,.%3,12., wmopitor calls acting on open files

oS 8 te CLOYE
(<object index>, <special action>, <=status>}
The file(s) connected to <file no.> will be closed.

<file no.»==1 has the special meaning:
close 3ll filas not permanently opened.

<rile no.,>==2 has the special meaning:
close all files

¢special actien flaa> This parameter may be used to owverride
the normal actions taken by close-file
accordinag to the allocation attributes.
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A new standard format is created. Ths message to appear on the
console terminal can be used for deseribing the paper and
hardware setting on the printer, if these are easily selectable
and an operator is usually present.

¥ A M DELETE=FORHAT

<format no.>,<=status>

The format is deleted.

L.7.8, SET=FORMAT
<format no.>, <device name>, <=status>

From now on, the device will be reserved for files of a
particular Tormat. Not all fields in format <format no.> need be
specified; format compliance is only enforced for the fields
specified. However, if format parameters regarding printer
hardware settings are unspecified, Lhe user should also leave
these fields unspecified, since exact maten is always required
here (cf. sect. 5).

PaBiwo. FPINE: Accegs

The print access checks performed are installation dependent. It
is always true, thouah, that for privileqged commands, caller
access to any file(s) concerned is not cheacked, Public commands
are normally restricted te the appending user and operator
privileged users. The append command does always check the calling
user's access to the file. For the PRINT-QUEUE and PRINT=SYSTEM=
STATUS commands, file and user names are replaced by empty spaces
whenever the caller does not possess access rights or operator
privilege.

IT sesveral instances of the same file are present in the spooling
queue, the commands specifying an action to be performed on a
<file name> will affect all matching files. ( For MOVE=PRINT, the
first occurrence of <bhefore file> is assumed.) To enable
Individual file access, and also to make life easier for the
operator, each file is given a unigue tag value consisting of four
alphanumeric bytes. Whenever a file name is to be specified, a tag
value may be substituted, preceded by the *#! tag indicator (ex.:
#12AB). The tas 15 returned from the APPEND=PRINT command, and may
©lso be looked up by calling PRINT-STATUS or PRINT-GUEUE.

IT only an incomplete (not bottom-level) device name is specified
for a command signifying an operation to be performed on a device
{BACKSPACE-, STOP-, SUSPEND-, etc.), all matching devices will be
affected, provided the operation is meaningful and the caller has
access to any print concerned.
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>3 ==%» Usar defined structure

> serial

>sequential
>relative sequential
> keyed sequential
==> random

<organization>

1
2
3
4
5

<record lenigth> The lenagth of fixed-length records: not used
for variable length records, except Tor
relative organization, 1in which case it
indicates the navimum record size.

"Ralative" organization is similar to sequential, but allows
records to be accessed by an integer key = i.e. a =xey of 1
refers to the first record, a key of 2 refers to the second,
etc.

When a relative file is created, all records are, in concept,
set empty. This 1implies that it is not possible to insert a
new record between two existing records, and therefare all
writing is in fact a kind of rewritina. for this reasan,
saguential Tiles, which do permit insertion, cannot be access
relatively. Limited ralativs access can, however, be achieved
using the FOSITION-FILE monitor call,

Relative access 1s not nermitted for files nrganized sarially.

3.3.11.12. SET-DATA-PACKING

{(<file name>, <frame packinag>, <frames/aroup>, <aroup
packing>», <byvtes per frame>», <ofln>, <sstatus>}

Illegal on unstructured files.

<file name> the file name of the data file. It must be
empty.
<frame packing> The frame packing density: the maximum part

of the frame, expressed as a percentage,
that may be used when the file is in write
mode .

pefault was 0.75.

<frames/graoup> The number of frames par group

<group packing> The maximum number of frames 1in a qgroup
which may be used when the file is in write
mode.

pefault was 75.

<hytes per frama> The number bytes per frame. This will be
rounded up  to the least upoer bound which
is an integral power of 2.

pefault was 2048 (1 paae)d.

27.03.1981



SINTRAN-4 Reference Manual
System supg;yisinc

Bal.4, SAVE-SYSTEHN

<file name>
The system will bhe stopped as by STOP-SYSTE4, and all the

physical memory will be copied to a contiguous file. Tha system
can be restarted by an offline bontstrap program.

8.1.5. INITIATE=TERALNALS

When a systan is started, only one terminal in active. This
command Will prepare the other conmnected terminals for time=-
sharing.

=

alaty INITIATE-METWORK

Connections to other systems are established.

ﬁ.l;Z;__iﬁl:LﬂLIL&L:LQﬂE&uQ
<macro gall>

This is a macro call to bea executed when the system is
restarted,

Baln8, SET-AVAILABLE

It is possible to log in on the terminals.

8.1.%. SET-UNAVAILABLE

<text>

It is not possible to log in on terminals other than the console
terminal. 1Instead, the message given by <text> will appear on
the terminal. Wwhen all users have lagged out, a message is
returned.

8.1,10., COMTROL-PROCESSQOR

<processor name>

This subsystem can control the processor completely, starting
and stopping it, and running test programs,

8.2.. System modifications

The system can be modified by the subsystem
SINTRAN=SERVICE

The modifications includs

I/0-device-handling
Processor and memory usaqe tuning
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befault: The system will Tind a Tree area
for the file.

<number of paqges> 3ize of file

<partition narme> must be specified if the file 1is to be
placed in another partition than the parent
directory. Default: Same partition as parent
directory

<device name> may be specified instead of <nartition name>

3.3,11.5. CREAYE=INDEXED=FIIE

(<file name>, <initial number of pages>, <min, last page>,
<max, page>, <partition name>, <device name>», <=status>)

Create a dynamically expandable file with <initial numbesr of
pages> pages 1initially. ITf possible these pages will be
allocated contiguously and no paje index will be created
before it 15 necessary hecause the lanical paves of the file
are not physically continuous.

unwriiten logical pages hiaher than <min. last page> will he
drlatad an CLOSE 1T +the file has hBean opened Tor WA
(rewritteni.

<max. page> specifies the maximum allowed loagical pane number
in the file.

<partition name> and/or <device nama> must be specified if the
file is to be placed on another partition than its parent
directory.

(<file name>, <allocation>, <special>», <structure>, <initial
number of paqges>, <min. last page>, <max. pane>, <=status>)

<alleccation> may have the values: Permanent (1), Scratch (2),
and Temporary (3).

<special> may have the wvalues: Normal (1), Reentrant (2),
belaved wupdate (3), Shared versions (4), Ringbuffer (5), and
multiversion (6A), Either all or none of the Tile of the filas
in a subdirectory may have the special attribute Shared
varsions or Multiversion.

<structure> may have the values: Unstructured (1) and Record
structured (2). If a file is set to be recordstructured, its
ornanization must be further specified by the SET-FILE-
STRUCTURE call (section 3.3.11.11)

<initial numher of pajes>, <min. last page>, and <max. page>

are as dascribed for for CREATE-INDEXED=FILE (saction
35 15X
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8.5.2.1 INIT=ACCOUNTING

<desired» <max.>

<desired> is the desired decimal number of accounts.

After the file has reached this limit the warning

APPROACHING EMD OF ACCOUNTING FILE is written out on
everyY log off. befault value is 500, <may.> is the
maximum decimal number of accounts permitted. After the
file has reached this limit the warning END OF ACCOUNTING
FILE ENCOUNTERED is written out on every log off. No
accounting |is done after this number is reached. befault
value is 600.

8.3.2,2, STARTI-ACCOUNTING

This command starts the accounting, but does not
initiate the accountinag file.

Bagalal STOP~-ACCOUNTING

This command stops the accounting system. The
accounting files is not affected,

2afaba AGLOUNTS

This 1is a subsystem to print the results of the
accounting.
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when a ‘“delayed update" file is ¢losed all unmodified pages
are transferred to the new file and tha old (unmodifiad)
versicn of the moadifiesd panes are deleted. This aoplies Tor
all paaes concerning the file, both index pages and data
pages. In this wavy a consistant version of the file is always
quaranteed if the system should go down during the file
update. Fither all or none of the modifications made between
open and closefcheckpoint will he effective,.

2ada9.6, Shared flle versions

1f tha dirsctorv immediatelv above the data file level (lowest
level) 1s derined to be 3 "file version" directory, the file
versions may be derfined as shared. This means that the
different file versions may share common data and index pages.
Wwhile a file in a shared file version dJdirectory is open it
acts like a "reentrant” and "delayed update" file. When it is
closed, or a checkpeint is takan, neither the old nor the new
version of updated 2aaes are deleted. The new version of the
updated pages plus the unchanaed pajes are sat as the first
file wversion, and the other versions are (unchanned) shifted
one varsion up. The pages unigue to the hizhest version, or
tha first eone having reached its maximur version numbar, are
deleted.

In this wdy the Tfirst wersinn or the 7rile will always
rearesent ths: rile state at the last chsackpolint, while the
higher versions will represent earlier checkpoints.

Shared files may be defined by SET-DEFAULT-FILE=-ATTRIBUTES
before they are created, or by SET-FILE-ATIRIBUTES to the
files in a file version directory. Checkpoint 1Is taken by
CLOSE or CHECK-POINT.

5.3,710., File access methods

A file mayv be accessed by three access methads: bdirect access,
unstructured access and record access. Mote that the accass
method is not a file attribute. It defines how a file is to be
accessed and 1is in principle independent of the file type.
However, some file tvoes does not allow all access methods.

Direct access:

By this access method the data pages of a flle is read or
written as thay are stored, including any control iInformation
and free space (deleted records). By this access method the user
may decode and organize the control information in his own wav.

Unstructured access:

By this access method the file {5 ssen from the user as a
contiqguous unstructured string of bytes. All control information
will be hidden from the user, and the boundaries between records

will be invisible.

For unstructured filas, direct access and unstructured access
will he equivalent.

Recaord access:
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3,.3.8,.2.5 Keyed orqgsnization

fFiles with keved organization have the same properties as
seguaential files, and 1in addition, have a prime keay
associatad with esach record. The order of the records in the
tile will be the order of the prime key values. The orine
key must be unique, and can therefore be used to access any
one record in the file. The user may change between
sequential and keved access at will.

As many secondary keys as necessary may be specified., Such
Keys need not be unique. Access via these keys will supnly
the records in the ordar of the chosen sscondary kev's
value. If there are several instances of a record to one koy
valus, the records will be supplied in the order in which
they were written - {.e. the oldest record will be suoplled
first.

Prime keys may be variable in lenath, in which c¢as=s thevy
must occur first in the record, but secondary keys must have
@ Tixed length, and a fixed position in the record, relative
to the end of the prime key. This restriction is necessary
at present as most programming languages do not provide
suitable constructinns to deal with variable lenath
structures.,

Kayad organizaticn is illevsl an volume filas.

S5, 8.2, Relative oraganization

A nascent relatively organized file consists of a number of
empty records, each the maximum number of bvtes long. These

records are accessed via an integer value - the value 1 will
refer to the first record, the value 2 the second, and so
On.

Relative organization is illeaal on volume files.

Sad.9. Special file attributes

These attributes, which are mutuallvy exclusive, define some
special proparties of files used for special purposes.

S.5.9.1 Normal files

This 15 the normal Tile havinag no special property. This is
the only spercial attribute allowed on volume files,

a2, 2, Ringbuffer tiles

A ringnumbar file works as a ringpuffer. When the file reaches
its maximum size, the writinm program may enter waiting state
(depending on the timeout set)., When data is read from the
file, the space it occupied is released. When the file is
emoty the reading program may enter waiting state (depending
on the timeout set).
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difference 1is that an indexed file dvnamicallv expandable

because one or more lindex levels will be automatically
generated 1T necessarv.

birectories will always he incexed.

An Indexed file may also be leaically discontiguous. That
means that pages nevar written into mav not be physically
allocated. An attempt to read data Trom nonallocated areas
{"holes") of a file will give an error return.

True indexed Tiles are not allowed on volumes. However, to
allow backup of partition files with holes nn volume Tiles, a
degenerated version of indexed files are allowed even on
volumes. This 1is done by storing a logical byte number
together with each phvsical page on the volume, An indexed
volume flle may only be written with ascendina logical
addresses, and read in physical seguence.

3.3, Fa File allocation attributes

These attributas, which are mutually exclusive, decide the
litetime of a file name and its data.

5. 5.7, . Papwgnent TI]es

This is the "mormal" file. Lifetime of both file name and data
pages are controlled by user commands.

3a3ulal. _Scratch files

buring a terminal session (or batch job) & wuser may create
scratch files. These files Aare deleted when the user is
logging off.

scratch files are illegal on velumes.

53, 5.72.3, Tenporary filas
A  temporary file is a "read once" file. That is, all paaes in

the file are deletad when it is closed after an open for read
(not read/writel.

Temporarvy files must be indexed files and are illenal on
volumes.

Badalat, Namoless files

I an empty string is specified between double quotes (") in
an OPEN-0BJECT command, a namesleass file will be created In
currenrt environment. This file disappear as snon as it is
closed,

Nameless files are illegal on volumes.
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The system checks that USPAGES<=MAXPAGES is always true. Note

that MAXPAGES (and thus USPAGES) mav ba areater than RESPAGES,

However, the paces exceeding RESPAGES will not he exclusively

reserved for this directory/file, so the directoryv/Tile will

have to compate for this Bajes with other directories/files in

the same parant directory and therefore these pAages can not be
guaranteed to be available (overbooking).

Initially, when an empty partition is created, all pages are
alven to the top level directoryv. That 15, RESPAGES=VAXPAGES=
number of physical pages on partition, and USPAGES= number of
pages initially used by the system (for bit File etc.). Pages
may then ha resaerved for lower levs] files/directories by
RESERVE-PAGES (section 3.5.11.14) and transferred between lowar
level files/diractories in the samne parent. directory by
TRANSFER-PAGES (section 3.5.11.15).
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