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Introduction

1. _QUALITIES

sTuTRAN IV is roth NORSK DATA s concept for and their
inplementabiop of an cperating system for surrent and
future MD computers. It ijs developed for a future in which
jpdependence of geographicnl location regarcing hoth
machinas and users will be a nasic demand feor computer
systems. The future comnputer systen must also be ahle to
give increased performance py merely npooking-on™ more
processor power. 1t is a swstem whieh is open-ended and
cortains & very larpge potential for expansion and
effectivization. SINTRAW IV will be developed stepwise
through & series of levels.

SINTRAN IV is built upon many foundations. NORSK DATA s
experience with the well proven SINTRAN III operating
system ls one. Another is our knewledge of the desires and
pequirements of our customers, apd what they believe will
he important in the future. NORSK DATA s constant research
inte the "State of the Art" of both hardware and saoftware
development is vet another. The qualities we have aimed at
in SINTRAN IV are =

_ Seeurity and natighility
_ User Friendliness
_ Flexibility

- Efficienay

QINTRAN IV is purrently &n anerating system for the HD-10C
and ND-500 range of computers manufactured by NOFSK DATA.
The future of dataprocessing will be one of distributed,
degentralised processing power, So STHNTRAN IV can handle =

- gingle ND-500 and ND-100 systems
- Multiple HD-100 and multiple iD-500 systems

wiged WD-100 =znd YD-50C systems

[an]

The sayatem 1% cosigned EO wandle A wide range of
appiication areas, Lhus aiding the design of jntoerated
solutions Lo aonlicatien problems, in particular :

(9]

aientific and Technical Timesharing
_ On-Lins Transzcotion precessing (Database]

_ Timesharing in aducational milieau
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- Text Processing and Office Automation
- Data Agquisition
~ Distributed Processing and Data Communication

- Spientifie and Technical Real Time
(Frocess control)

141, Security & Reliability

Three different types of security are important in data
processing : the sccurity and reliability of the systenm
itself, the seecurity of information within the system
and the reliability of individual programs.

System security

STINTRAN IV is sc designed that component failure will
not cause svstem collapse. For example, in 2 multi-CPU
system, failure in ¢cne CPU will downgrade system
performance, but the systems functionality will be
unimpaired, Other failures mavy occur and scome, €,8. a
dise erash, may of ceurse cause individual prograns to
halt, but the system will as f2r as possible continue
running.

£11 system proerams running under SINTRAN IV mav be
checkpointed., Yhen a checkpoint 1is taken, status
information for all active processes is written to a
aernokpoint file, and all cpen files are checkpointed, 1f
a system crash occurs, the svstems situvation at the time
of the most recent ; mavy he reinstated, and
only work done since will be lost; =xactly how much
depends upcn how often cheekpoints are taken and on
which other SIiiTRAN Iy security features, e.g.

traonsaction ioxsging, have been in use.

SINTEAN IV is desiened according to ths "minimum
priviledge rinci & user or program cannot do
anything that heen explicitly defined as
pernitted. The troditional "open svstem principle" works
in the opnosite EY anfd  users or prosrzms mayv o do
anvtiing whieh 1is e exnlicifly prohibited,

Each user craatad ¢ a USER ©

sreEten supervisor, At > svstem initi

eacnh user ciass is esiven a set of PRIVIL
nriviledge iz a "right". allowing the ouwher to exaecute,

for eayam command,. or to
aceess z [ 1ser enolass of
whieh the : r, probahly the
only member, will y all the pri edere nacegsary

F-
: a1 changing svstenm
will s placed in a user class
that particular users

far running
parameters etc.
which allows
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tasks, but no more. One priviledse is associated with
each command/monitor call in the svstem. Thus the set of
priviledges given to a user defines which subset of
commands may he perfeormed by that user.

Informaticn security

SINTRAN IV  contains manv

independent features which
prevent unauthorised access to programs

and data :
- LOGIN ehecking

- User Classes

- FRIENDS

- SECURITY ATTRIBUTES ( to files )

- Priviledrses

Each indivigual nsing the systen has a USER
identification, s.g. his name.

Each user mavy

define a secret passwords without
knowledge of this
i

password, it will be impessible for
e. ohtain access to the system via a

anvone te LOGIM, i.e.
5 uUser name,

terminal. using h

Users mav own FILES and DIRECTORIES, A& directory is a
set of files and an index conteining information about
their phvaieal positions on a given mass-storage device,
about thelir owners and who mav access them. Directories
and Ffiles are handle similarly by SINTRAN IV, In this
dogusient. the word "direntary" will nswally mean either
directory or file.

1 LOGIN procedures may  be specified for all or
some of the user clssses; such proceduresz mav contain
addicticnal apurestions to =nlish identity, passwords
etc

¢lasses menticoned in the previous section may
¢ protect information from unauthorised access.
r each dirsctory may define HCCESS
’ 2z for each user elass for that particular
directorv. The atructure of directories and files undsr
SINTRAYN IV is hieswaprakipo, In order to aceess a diresctory
i kave =2 READ opriviledse tec the
zshove the one to be accesssd.

e .

r of 2 divectory may choese to allow access
in FEIENDS who have been explicitly defined by

3

i

»  eaoh zeparstae directnory, the ownepr mav define

;A faor eagn friend dirfferent aecess
her than tha owner and friends are
nE Aoceszs  hv  public users 1s

-

dirsctory having a list of access
user-ciass. Friends doe not
be in possession of any particular
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nriviledoes in order to access directories to which they
have access priviledges as friends,

Each file has a SECURITY ATTRIBUTE which may be used
both te have all acceses, or attempted accesses, Lo =
file logeged by SINTRAN IV and te prevent the copying of
information to non-zecure files or input/output devices.
This means that an unavthorised wuser whe suceeds 'in
logring in.with a priviledped uzer name will still not
be able to access a SECEET file, except from a secure
terminzl, and will not be able to copy it except to a

._3 1

secure device. hiz Fac111tv may be used, for example,
as protection apainst the telephonic theft of

information hvy Leclzr1ng delicate ipformation as SECRET
and defining onlv secure in-house devices 2as SECURE
devicas, .

Aooess to files may be controlled by priviledges
asscciated with PROGRAM DOMAIMS {logieal address spaces
containing program instruetions). When a user creates a
preogram, he/she may cive to that program any subset of
hie/her own priviledees, When a user, including its
owner, runs a program, it set

is the programs pr1v1lpdqe
which determines which functions may be executed and
which Tiles aceessed. Thus a users who do neot themselves
have sufficient priviledszes to access a given file, may
all the same do s0 by running a progranm which hes those
nriviledges. For example, the accounting File may be
written into only by =special system routines, hut thess
routines mav be executed by all users,

Example of Dirsctorv/file protsction

]
L]
ju}
=
=)
e
-
-

! H !
! CAR ! ! !
! ! ! ! Thase files have
1 oy T ! as default ths
LI I SALARY ¢ | same accesses Aas
11 ! i ! dir, ECOMOMY-]
o ! !
T ! !
oo ! !
Al ! !_ __Hr"__!
!
1
1
¥ o it 1.0 Hass
Jsers of the svsts Gl

- TRULS is the financial director and is the "owner"
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of directory ECCNOKY-1

- TRULS sets public aceess to ECONONY-1 to MONE since
e wants full scontrol over who is allowed Lo access
it

- TRULS declares the leaders of the different groups
within the financial divisien ( MAGNE, MARIT and
WENCHE ) as FRIENDS to ECONOMY=1, each with WRITE
and READ access pernitted.

- MAGNE, MARIT and WEHCHE ereate, respectively, the
subdirectories CAR, SALARY and TRAVEL. They re
allowed te do this since they have WRITE access to
parent directory ECONOHY-T.

- TRULS has created thimself a subdirectory called
FINANCE. He declares no FRIENDS and retairs public
aceess NOUE. Nohody but himself may access STHANCE.

-~ MAGME, MARIT and WENCHZ declare individual FRIZHDS
to their cirectories and files. The FRIENDS in this
casa are people working within their groups. Each
FRIEND may be given different access permisszicns Lo
different dirsctories.

Program_security

SINTRAN IV was designed to assist the programners
corstruction of cerreet programs, and Lo trap gquickly
and cleanly errors which, ronetheless, occur.

Propeam code and data are nandled separatelyv: it is not
possible to "execubte! data.

apnMENTS  (Lacigal aress of  coda or data) ey he
protected, F agxample, Lhey may be Aefinsd as "read-
anivt  ar M“exscuba-onlyt, thns  orevenbing ingorrect
nrgerame Urom ocorranbing data and coie.

Yultiple dat: b i,a, a WRITE may send
informatieon i En parallel. This
provides u apga tie brealkdown of
communications ehannsls or masgs storape devices.

The chep menbionsg oravi
avalial
processse
donlicat
2 ays

i
0
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tolerancs and user Triendliness.

af the features used Lo enhance the user
dliness of SIUTEAN IV are copied from SINTRAN I
is renouned for itz ease of uss @

All com

All commands and names may he abbreviated in anv
unambiguous wav

nd lines may be edited

A HELP cemmand exists for every system function

Command Parareters may be typed in directly or he
prompted

Default values exist for all parameters

Files are easily created and manipulated

concepts have heen developed Tu
driced, resulting in features li'e J

A DIALOGUR PROCESSCR 8s the standard interface
between aobsystens and their users. Zach subsysten
has a similar command structure, has screen editing
capabilities, may check parameters and provids
explanatory informaticn tc the user. The dizlorue
processor allows parameters to he entered in any
order, use defanlt values which are displaved Tor
the cperatcr, save old parameter sets ete.

lancuzge with recursive, conditional and

operations (o

ng to one 2arrasacrd|noe heLuas monizgr ealls
comnands, ¢z “hieh may bz

exegcutad 1 an i v he cecuted iuaside =2
programn yipas
4 user defined file environment
Distributss svstems which are transparesnt to the
nsap
4 spsparzl zpureoe eoode de 1S poatEh Brealipainh
Lao
[

Auuﬂu.
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1:3. Flexibility

SINTRAN 1V is a multi-mode operating system. That is, it

is designed to run different Lvpes of tasks
concurrently, B.E. Timesharine, batech, real time,
transaction processing, data communication, process

control ete.

The innate flexihility af Trmmean 7Y "a degign allows
different hardware configurations to be run under the
same operating swstem. Extras discs, terminals and other
devices may be accommodated as they are installed.

More proecessors mav be added to a SINTRAN IV  syaotem in
order to increase ‘throughput without changing system
fynetion. In this case, the systems memory will he
shared by the different processors, i.e. it will be a
"tightly coupled" svstem.

K
5

Files, directories, peripherals and processors anywhere
within the system may be available for use from any
terminal or process within the systen. They may also be
protected so that only named users, or users bzlonging
to certzin user elasses, may access them.

SINTRAN IV is designed to handle nultiole procassor
computer systems. It consists of a hardware indepancant
part general for gll systenms, aand processor dependent
narts far sanh twyne af nhveinzl mrooeasser present in the
system. The processor dependent parts are optimised for
ths =zotusl i

LI oL L anoawy

Nus
anar
ane
Histarranm
the tunins

Amd Elhn Ansmn
Sl WEIE ChERETH
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1.5. faintainanhility

"

PLAMC, 2 PASCAL like prosrammine lanfuame developed Ly
NORSK DATA, is used throuscheout SINTRAN IV. PLANC is
hisn level svstems oprosrarming lanzuase which
desisned to assist the coastruction of corrset prog
and provide readable =and understanrcable code.
forces modular procrapn structures  and  well-de
interfaces between modules,

Due to its nodular desien, SIHTRAY
accomodates additionzl modules as  the e

ocenrs. The ocxtremelv well-defined interface betusen
modules assists such extsnsions angd modifications.

When debugging a complex system, a major problem is the
o]

isclation of the error, thz locatiorn aof the exact lines
of code where the error occurs. Begause SINTRAN IV Is
nonstructed of modules wnich have well defined tasxs

=
and, in addition, bhelons explicitly to either the
machine dependent or the machine Independent par
Faults in the operzting system 1tself are easi
identifiable.

NOPSK DATA s use of the Virtual Terminal Hanager,
Dialopue Processor and other similar standards esses tne
tasks of implementing and maintaining new devices anc

nrograms, heopuse  interfaces are well defined andg
beacause the systen was designed to he davicea

independent.
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2.1. Memeory Manacement

A DOMAIN iz the entire 55 space of a process at A
civen point 1 its executlion. A domaln consists of
instruction address space (PROGRAM DOMAIN) and data
address =pace (DATA DOMAIYN). FEach process mavy use
several domains in the eonurse of its execution. Domains
are protected from ons another. Communication between
domains may hes accomplisned by means of monitor ealls
and common SEGHENTS.

Each domain is divided into 32 segments, each of which
is a file containing either instructions or data
(PROGRAM SEGKEXN or DAT SEGHENIT). The loader places
program and data units inte segments and assembles
segments into domains.

This system of memery management has a number of
advantaces over traditional systems :

-~ Context switching iz verv Past since the complete
memory manavement structure is in real memory. Ho
clearing and reloading of page-, segment- or other
tables is necessary. Only the arithmetic registers
must be saved Junsaved, and the content of a single
register, which indicates the currently active
process, is changed

- affinienktly imnlenented i

- s na shareg in an efficient
DrooessTs

- Soen Pron prograpmers point of view, It 1§ =

vary flexible swat

Diffarent led torather

ueing wvarim ciion. Phe

procassnns ia tealzpnhona

lines asing = ) asvnchrnnous

transmigsion, a2 privsie lcceal line usire HIDLOC

interface. SINTRAN IV is c¢onstructed S50 a8 tec Dde
]

independent of the actual physical connection.
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Regardless of the type of physical sonnection nsed, the
communication itself 18 transparent to the user. Ye does
pot  have to know to which processor the mass-storafge
deviece containing his Piles is phvsioally connaected,

Processors may be nEiehtly counled”, that 1is they mav
share a common memoery. On auch a tightly coupled system,
ysers need nob know on which processors their joas are
executed, In other wWorcs, the nssr sscs one STHTEAN IV
systen, regardless of hew many processors are coupled
together. Mormally, tasks entered Lo & tightlvy counlted
SINTRAN IV system will allow SINTRAN to decide on which
processor(s} they will be oxecuted,

If one processor in guch a distributed system fails, or
is to be removed from the system for maintenance Or
apother reason,then the performance of the SIHTRAN IV
systen will be reduced, buft its funetionality will
remain urimpaired. licer nrograns  have facilities
availzble to enable them to build mnen-stop systems
inside a multiple-proceszor STUTRAN IV system.

Processors may also De added to a system, with the
result that different CPU‘s mav be combined O form a
system with a given capacity.

Other STHTRAM IV systems {remote systems) may he
addressed by name. All or part of their files o
made locally available by antering remobe di

in the following Ilgurs, the pconmand BNTER-NTEECTORY
SYSTEM-2.PACK-TW0O makes PACK-THO available to users of

SYSTEH-

i s

1
! !
1]
! 1
!
' lorical sonactlor }
/ 7
1 v BE

argund =
mampun i

b
v R

and int: oh nrocass
SINTRAM v eommunicate with any other process
within itbs 1 v connected SINTRAN TV system. The
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M

IPC malkes the gecgraphiecal situation of any process
transparent to those communicatiorms with it.

From a wuser progsram, the IPC may be looked upon as an
integral part of the I/0 and file svstem. User systenms
nmay he constructed within a sincgle CPU system usineg IFC
to communicate between modules, They may then bhe very
easily tranzferred fto a nulti-CPU system, or the
original system may be exparnded with more CPUa, if CPU
capacity theocomes a iting factor on the systems
nerformaence. lo chang trill be necessary Iin  the wuserp
nrograms.

[

The logic wused in the IPC is independent of physi
transmission nedia. The actuzsl medium cehos
for which an IPC-driver exists, e.r. common ™sencry,
atin,

Timesharing users worlk from terminals and each zee 2
virtual computer system which thev mav use independently
of other users. Sv-ch users are allocated 2 stiare of the
systers rescurces deperdent unon the current leand of the
system.

From 2 tarminzl, A user mav typs comnands to the svstem.
Systems programs, lilke compilers and editowr:, mayvy he run
and used to compos
=3

e, change, compile, test and run
programs, Alreadv existing user programs may be run,

b intoreunt

ot : SV enlmarias i 3R
commands mav consist of combinztions of other system or
user-daefined commands. There is a one Lo one
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correspondance between onmmands and mnoniter ealls, =e¢
that any supported lancuspe can in fact be used as a Job
control lanrusce,

For speeial applications, environments which Aiffer Fron
the default timesharing environment mayvy be definad.

Each domaln 1is divided into un to 32 segments. & [ile
may be mapped into the address space ns a segment, Fo
example, a data file may be processed By a user prosram
as if it was an arravy.

2.4%. Batch Processing

A SIHTERAY IV uger mav suhmif jiobs ta the Patoh Svstem.
Sueh jobs run  independently of other aotivities and
without dnteraeting with a terminsl. The initiator of a
Latceh Job mavy be notified whern the job is finished. The
state of the jeb mav be inspected and jorb= submitted to
a bateh gueue may be removed by the finitiator. Bateh
Jobs may be sent to renmcts svsters,

The hateh system conitains one or more proce
execute bhateh Jobs. A superviscr process main
queue of waiting Jobe and schedules thesa
execution by the bateh processes.

= operator has several neans ruzsilahle for controlli
the scheduling of bhateh : The number o bat
preocesses is one parameter. Py a
te the different
with Tower priori

nntil releaced hy

syshem Iz seen by the user as an intagral part
TRAY IN I/0 systeam,

B Baigsic desisn moai has hwen Lo maks LERT o &
far as possible tranap=rent to Lhe tvpe of dana storase
media astually used Tor the storare of their Antz. s a

grnseluencs;

Gl A trall S R e

a FTILE 443 =
written to, o
acdressahla pEsit ! ta UL E.
Bytes in a file may he grouped into RECCEDS. The most
familiar examp'e of a file is a logicallv consecutive
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part of a disk pack or magnetic tape reel., Other
avamples are a whole marnetic tape rgal, a line printer,
a dieplay terminal, an internal message channel or 2
comnrunication channel.

properties of the storane systen from the user. However,
in ordar | to  avoid prehinitive inafficiencies, the
distinetion batween random AcCeSS ard sequential  file
storace media is visible Thera®are thers ara LWO main
types of files PAETITION files anid YyoLUuWE files.
Partition files are always stored on random access nediz
(usuzlly disc), whereas volume files are stored on 2
sequential acoess medinm, e.z. magnetic Lape. Thess
differances mean that the aliowed set of operations
whioh may be performed on volume files is more limited
than that for partition [iles.

The file systaem Ls designec ta keep the physiecal
=1 e
gat

A PARTITIOY is the name <iven to the minimum unit of
random- Access storane that o¢an be removed from the
aystem without destroving tha consistenay cf files or
directories lyline it, & opartition will acually
correspond to one physieal unit of storange, for examnie
a disk pack or B disketbte, but may also comprise Ldo or
more phvsiecal units.

However, a partition may alne be stored orn a file. This
form of recursion may be used, for instance, tO vuild &
flopoy partition imapge on & dise file, or to have a
partition within a file fived in memory for very fast

acecess,

The name VOLUME is gmiven te the physiecal
waes  atorage

Pop

sznpential

tape. AD

Henuean

Lald

S

A RECCRD is a zroup of 1nmion consacubivae bries 17 2
File.

file lev belad Trounesd into

may srpouped into

dirog & EED of
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meesspEe————— L L A '
! poror bt !
v c oo 0o ! -
! ! DIRECTORY C !
! ! !
! st M
!_F‘_#_ _______ ! ! !
t DIRECTORY A ! ! !
! ! ! !
o i Bk T : e !
t ! ! ' DIRECTORY D ! !
P ' ' ' !
o 0 ! _#FTFT'T‘—_—_d 4
e ' v 1
1 DIRECTORY R 1 o oo !
! ! !
==L & £ 1
I T T
g oo 1 DIRRCTORY g !
1 ]
S Td w27
oA Bl
c 000
Eile rampes
4 full file name indientes its ownapshinp, starting with
the highest oyel Oirsciory, throurh =2 direptoryv

:
hierarchy ard fipishipg with a type OF a subfile name.

For azample

PACH-DNE.

b directory does nob peaeszaril
physical unit of ce. & =hysicgel
called a PARTITIO

names

o

-

/ e L apder Gt
files will be available from ai
not contain files with the sef

Srrean
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names at some lower level.
The full file name, or at least some parts of 1it, must
be specified 1f the wuser wishes teo override his/her

default environment,

User names and_accesses

When a user logs on, he/che must identify hinselfl
his/her USER HNAF¥E. This user name may =llow the cuner
certain access rights to certain directories anid files,
rut is not connected with the jdentificaticn of them,
i.e. the user name is not a nart of the [ile nrne, Users
are divided into user classes, 0-15, where user class 19
is the most priviledmed.

File directories and individual files mav be protected
by their heins accesible only to user classes given
explicit access priviledge, Fach user nay cefine access
priviledees Tor each directory and file hz/she owns, for
each user class. The agcass priviledees are EEAD, WRITE

APDEHD, COMMON and DELETR, or combinations cf these. IF
a certain user does not have agccess Lo A riven

iirectory, neither will that 'user be granted access Lo
anv file or directory which is beneath that directory in
the directory hieprarchy.

This mechanism will he mainly for the protection of
system files and directories, t mav also be used as &
protection =against unsuthorised access in systens which

require several indepandent securi

The main file-protection mechsnism is the Tfollowing:
each file or dirsctory recognises fhree types of
anpesears: bha OVHER, FRICNDE asnd PURLIC, Yhen each

directory and file is created,

nanes

otrer (nunlie) users
PUEBLIC wussrs a&re
rights erantad them
aocess vichts dalined

P
i i
helow
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- FILE TYPE contains information ahont the physical
device on uwhich the [ile is stered, and abhout how
the files are orgarised an that dPVlCP

- STORAGE ATTRIRUTES define the shysical manner of
storare of the file on the deviea,

- ALLOCATION ATTRIRUTES desceribes snace allocation
and lifetime of the file,

- STRUCTURE ATTRIRNTES delfine whather or net tha file
is internally structured into records or suhfilea.

- SPECIAL FILE ATTRIPUTES desoribe apecial file
pronerties, These attributes are mutually
exclusive,

- SECURITY ATTRIBUTES are usad te acontroel the flow of

3
A
i

FILE TYPE

ata from one file to anaother.

PARTITION FILES are 3
hierarchy on a partition. Suen
either randomly or sesguentisll:
VOLUME  FILES are those stared an a voiume, usuallv a
magnetic tape., Volume may  onlv  he peeeased
sequentially. The v are in accord with the
ANST standard.
PERIPHERAL FTLES are the names of any types o /0
devices when thev are te he acrcesed directly.

'D?S CHALENELS are Tiles used for internrocass

Flad -

apooanad
e

HHl s g kK i

Eision 1%

TRANSIENT FILES mar he cre&teﬁ usad, bhut disappsar
totally as soon as they are ol . Transient files must
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be partition files,.

SCRATCH FILES mavy be created durinz & terminal session
aor hateh Jjob. These files w®ill be deleted when the
session or job is finished. Sgoratch files are always
partition files.

PERMAMENT FILES are files which, onse created, exist
until thev.are explicitly deletbzd.

STRUCTURE ATTRIBUTES

Two mein ile struchtures apre zupported ; UNSTRUCTURED
and BECOED STRUCTURED.

An unstructured file ia a homorencus strineg of bytes, as
far as the File system is coneerned.
In record structured files the data is greouped into
ragords. Four standard orranization methaods ars
suppoerted ¢ SERIAL, SEQURENTIAL, KEYED and RELATIVE.
Variable or fixed length records may be used under each
tvnpe of oreanisation. Execepi for relatively orga
files, no maxim th need be specilied,

record lens

An unstructured file may be trested as a =zpecial case of
2 record structured file eontalning a single record.
Unlike most file systems which reguire that complete
records he onerated upon, fthe STHTRAN IV Cile systenm
zllows recards te be read or written in parts.

SERIAL files. Heeords are read in the same grder as that
in which they are wuwritten. possible te skin

foruard; b not raglkuards {fied nophsr of

Lk e
e oW

records., Hew records may not

~ 1A o b
ragaaa ol

or ay e .

key must be unigue, 4 m: therafore be used to
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access any individual record in the file.

Any number of secondary kews may he specified
need  not be unique. Access nsing these kavs will supoly

he records in the order of the ohosen senondary kau’s
value, If ssveral records share o kev valuc. the precards
©#ill be supnlied in the order in whick thay wers written

3

— i.e. the oldest record will he susnlied Tipst,

Sueh kevs

Prine kevs may he variabhle in length, in vhiech case theyv
must occur first in the record. Sscendarv keve iust have
a Tfixed length and a fixed position in the recond
relative to the end of the n»ime key.

RELATIVE .files, Records are accessad via their cositinas
s56 F

in the files, i.2, the Tirst record will be accessed vy
value 1, the second by 2 and 50 on. A mexi@un cize for
the records must b2 specified vhen eaczh relative Tile |
created,

SPECIAL FILE ATTRIBUTE

HOPMAL FILES have no spomial  propertiea. This is  ihs
onrly special? attribute Allow for a volume file.

RINGBUFFER FIES work in i gimils r
rinabuffers, The i has 2 read vpointer and 2 write
pointer, If the File hacomes full,

may ehter a waiting st

if the file becomes n

e

v

L Dt
editor eto,

ERn e gy
ERpIE 3 Tl
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A DELAYED UPTDATE FILE is a file for whiech modified pnaces
are retained once onlivy, regardless of how many users are
working on the file. This file tvne is wvery secure,
since if a system crash occurs, even if it is during the
closing of the file, the oricinal version of ths {ile is
alwzvs available.

When a delaved update file is elosed, all unmedifisd
nages are ‘transfered o fhe naw file and the old
(unmodified) versions of the rodified pases are “aleted.
Conseqguently, a consistent versien of the file is alwavs
puaranteed even If the swyetem should orash during the
file update. Either 211 or none of the mnodifications
made bhetueen onen  and close/ checknoint will he
effective.

SHABED FILE VER3IOHS hehave like de
when they are open, The

u
e
5
o]
2
‘1"
3 @

above sueh & file must he a file version directoryv. When
sush a file iz eloszed, or a chackpoint taken, naither
he o0ld nor the n=sw yversions of upd

plus the
o veraign, anrd
yaces unigue Lo

deleted. The new verszions of the updat
unmodified pages are set as the Tipst T
the other versions shifted one up. Th
the oldest version are deleted.

+.
ated pages are
-
=
%

b S
3

In this wav, versicn 1 ¢f the Pile will alwaws represent
the state of the file at Lthe moat recant checkpoint,
whilst the higher versions represent the state a
earlier checknoints.

T

e

ECUR

SECURITY attribuite which is

aen [ilss

e 1 SRURDT;

mOLLEN

coNT

for raad, s

SECRET file apen ite,
insufficient for an pised T Lo

rad

Aifferant

me

methods which mav be used, The access method is seft for
a2 file after it has been cpened.
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DIRECT ACCES5. The dataz pages of a file are read or
written exsetlv as  they are stored, includinege =any
control information and free space. The user may thus
desnode and ormanise the control information in his own
mannar,

UNSTRUCTURED ACCES3. The file is secn by the user 23 a
contiguons; unstructure’ strine of data hytes., 111
control information iz hidden from the user and¢

boundaries between records are invisible to him. For
unstructured Files, (direzt aceess and unstructured

access are saulvalent.

RFCORD ACCESS. The file is accessed recordwise. Record
control . information i written and reported wvia
parameters to monitor calls and is not seen as  part of
the recerd content. This access metheod is illegal on
unstructured files.

2.6. Real Time

Real time f{asks have the same facilities available as
timesharing proesrams: the main difference hatusan thesmas
two types of tasks is that rerl time orogramn: have a
mora explicit eontrol over their rescurces than do
timesharing programs.

ks may have a3 Tixed priopitw, he tinesliced or chonsa
0 he guarantead a certain percentage of processor time.
tasks ig comnatible with file and

hatuaan

AracasTas oy e v o e i

from terminal:

2.7. S8vstem Supervisine

TS AT o

yomad 5 )
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individual installation, and may be used after a
controlled shutdown or a syshem crash. The system is
started with a complete confiouration setun, Hpeessary
apnlications initinlisations mav he done by a pradefined
hatch Jjob, so the hﬂmar action invelved in 3 warm =start
should be merely to start up the ccomputer,

If a power fail oceurs, no information nill he lost, and
the swvstem-may he restarted when the pouer returns,

The contenta of the entire phvsical memorv may he savad.

In muItiproces%or svatems, the processars may be
started, stopped and tested individually.
The supervisor has a conprehensive command set,

Measuremsents mav be mnade and statistics obtalned of
system performance and svsten narameters may be changed,
Users mav he created and given resources. An accounting

module keeps track of system use, Superviso commands
ars priviledesd. The nriviledre structure, -.e. which

users mav use which commands, may bhe defined for eaach
installaticn.

2.8, Mail svstenm

The mail svstem can be used bo send messanes to other
UsSers.

Two classes of messape are present, Jormal messapges will
cause the user to b2 wﬂrnel of waiting mail when he loas
in or out. Urgent seages wWill eanuse an immedicte

mesgsaagn on ths reair e Tomged B8

2.0, Acecountine

An acoguntine svsten U ol Srodana ar
acoounting i ? TR SEL O ST T
zuhsvstbem or # SO BEE =
: Lom—nm: and Tes-ar s bimen 8T URRAE. o e
CPU Lime used apy T/D Gime rosEen Lermin sicn ars
recordes ., similarly For hateh jobs.
g6 3F gevinnk ey ameomy mfAmen vE O dime TnfraThag and
4iEze o Al i W Gkl T 3 Euts
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3. COMPATIBILITY WITH SINTEAN IIT

MORSK DATA have a2 large number of customers whe will want
to change over to SINTRAY IV, and/or who will want te run
new SINTRAN IV systens fogether with existing STINTRAY ITI
systems. Conseguently a policy of as total compatibility
as possalible with SIYTREAY IIT has hean adopted.

SIMTRAM IV cortains a UD=NET medule to allow communination
with SINTRAN III systenms, i.e. :
~ Remote interactive ancess
- Remote file mccess
- Data tresasmission

HTR!

i

5T
his

A II simelation mocdule is built inte SINTEAN  IV.
Th 11 s

- Most timesharineg and
either relaadine op o

— Prograns using SIRAS,

= BIHNTRAYN IIT 41
order Lo use EBINT
disks)

- File nanes used in SIATHAN T
automatically converted to SIN

- Real time tmaks may he moved bo

run
they are (Ir
ald  hackup

I mornitor ¢alls ave
EAY IV names
t must be reloaded

.



