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Preface

Thig i volume IV of a four=-volume set dealing with the Dize Opera-

ting Systen (non-real time and real time) for the PAOOM eeries.

It dpscribes  the Diec Rezl Tipe Monitor.

The ather velumes of this set, to be used in conjunction with this
one, contain the follewing:

— Valume T: Disze Operating Moniter

= Walume TI: Imstroction Set

- ¥Yolume IIT: Gefitware Froca=sore

- Volume VIt Extended Disc File Managemant
Other boaks pertaining to the PEOOM =series are:
POLZK System Hendbook

PASEK/PA57M Sy=ten Handbook

PECOK Dperatorts Guide

PEOOY Interfacs and Installstion Manual

PEOCM Zoftware Reference [ata

hreat care hee besn taken to smeure that the informalion comtzined
in this mapual is accurate and cempletle, Dowevar, should any arrore
ar cmiesions be dizcovered, or should any user wish fo make a Buggesticn
for improving this manual, he i invited ta mend hig commenta, writhen

an the sheet provided at the end of the book, to:

BE5=TC0
at the sddress on the cppozite page.
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PART 1 MONITOR USE




Introduction

-

The Disc Real Time Monitor {DRTM) ie a dise-criented system which
&

ig intended to =upervize the execution of uvger application pro=
gwamnz in = Teal iime environment. It iz assumed that fthesze pro-
grams hava bean developed and pretested under the DOM.

The systenm iz based on a structure of prierities, incorporating
hardware interrupi levelg snd scftware pricrity levels, where
up ta 48 hardware interrupt eignals and 7% software user levels
can be handled. This system ig enhenced by the sccalled =cheduled
label featurec.

The monitar is aof =odular stricture o 2liow the usar to easily

gdapt it to his particular application.




1 Principles of Operation

e =500 Disrc Real Time Monitor has been designed to suparvisec
the executicn of pretested programe in a real time environmant, on
the baziz of & priority system conmmieting of up to 48 hardwars
interTupt levels and 14 =oftware priority levels. The INTH 1=
competible with the Disc Operating Menitor (DOM), i.s. programs
san firet be developsd and partly tested under the DM, then used
undéer the DETHM.

There is no memcry protecticm, se all programe run in aysism modas.
It iz assumed that they have all been debugged and pretested. There
iz hardly any dietirnction between msystem and UseEr Drogramsg not all
syatem programs ere confined fa eny particular level, nor are uaer-
written programs. It i= therefore better to speak of gtandard

gyeiem programs and application pregrams. In Fark 2 ol Lhip manual

poms guidelines are given as to the interrupt levels %o which soms
gtandard system progrems oan best be connected.
The priorliy eystem incorporates hardware interrupt lines and saffi-

ware pricritr levels:

- 3 te 47 are the levels for the herdware interrups lines

48 iz the lewvel for interruptable meonitor service routines

A% = B2 zre goftware priority levels for system and appllesticn

programs

- 83 iz the idle task lewvel.

The highest priority level is O, 8o hardware InTOGTTUpPTE Will mlways
overrule goftware level programd.

The interrupt reutines which service the intermal snd externel nard-

ware interrupta are connected te levels O to 47.
Some of the interrupt routines are standard; the user can easily o=

clude interrunt routines written by himealfl, however. Incoming inter

rupts are handled by hardware sné receive ceonfrel on the basle ol Lhe
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priority level to which they have been agsigned. The dispztchear,
a monitor module at level 48 whieh diviées central proceseor time
batween coopeting priorities, also allots processcl time to the
usar programs. The highest level acltive prograc elways gets
aontrol until it is interrupted. Registere are saved by hardware
in a system stack ([addreseed by register A15) and by scftware in
the same stack or in a save ares, which the system reserves in
front of the program or in s special save aree.

There are ceveral types of programs, each related to a particular

memoTy area: memory resident; read only, swappable and beckground

pEograms.

s .

Read only programs are loaded upon zctivation, one at a time; when

a higher prierity resd only program ie activated, the current one
in praged. For this resszon these programs must be raad only.

Bagkground programe are programs connacted to the lowest priority

level, Several af them may be in memory at the szme time, allowing

miltiprogramming between them.

Swappable programs are precuted on o tima slice basis, according
tp priority. One sueh program at a time is loaded into = speclal
partition and ife exscution estarted. If, at the end of s time
alice a program of the same or higher priority has Decome active,
the firet program (in fact the whole swap partition) iz swapped
sut, back ante dise, and the new one i3 lpoaded into memory.
ftherwize the first program continues. Progrems must be dealarsd
swappable before sctivation.

211 these programe, in partfcular the read only cnes, can make
uae of the dymamic allocetion srea to obtain temporary memory
space dymamically. Wet only programs, but alao re=cntrant sub-
routines will utilige this area. The dynamic ellecation area is
larated bahind the monitor area in memory. Frograms obtain and
ralease memory space in this ares by issuing certaln monitor

raguestn.
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Uaer written programg and ecertain standara syetem programs have
to be kept on disc and declarsd as memory resident or read only
programé. Disc access can be done via 2 Dats Mensgement packags
in sequential or in random access mode. For physical Ifb operat-
ipn=, 4Arirersg are uped,

Under DRTH tha EDFM package can be used for accessing ex-

tended disec files. Thie iz described 1ln Frogrammezls Guide

2y Volume YI: EDFI

Files are stared on disce or DADe (Hiract 41lopation Devices), & DA

fe logically consldered as & whole dise, although physfeally it may be
ctrly part of a dige. Por sach uper there iz one library, vointed tao

by the user identifisation in the di=g or DAD catalogue. A1l his perma-
nent filez are stared in this libzary, whish 1s located on one disc oz DAD
only, i.e. the one containing the direcicry for that user, This implies
thaet one user csnnot have hils flles Btored on =eversl discs or DADs unless
of course, he zakes use of seversl uger identification=z, Eowever, a user
can harve accees to the eyetem libraxy and other librarles by specifying
the user identifizatien of the user of those libraries, but he can only
read the data in thoee files and not write in them,

The files conteined in & library mey bs of several types: source program
files, object modules, load files [programs ready for exscution) and files

not belonging to any of thess types, e.g, files creatsd by ueer programe.

411 I/0 operatione are initialized by meoniter requests, Monitor
regqueete can perform varlious functions. They consist of an LEM
inetruction followed by a DATA directive with = nuober ac cperand,
to define the function. Necessary parameters must first be loaded
inte certain registera.

Far I,/0 operatione, several functicnzs aoan ba performed, ouch as
binary, ASCII and object I/0, with converpion and contral
facilities, randem read and write operations, etc.

Peripheral devices or dise filez are refarenced through file
codes, logical numbers of 2 hexadegimal digits.

T=5




Monitor requests are also used to ask the moniter to perform the
followilng functions:

- progran activation

= waltilng for the occurrence of zn event

= program exlt

- gbtaining and relessing buffer epace in the dynemic sllocation
area

- gonnecting programs to a priority level gnd diegomnecting them

= gwitching from one program ito another one at the same level to
gllow time slicing, l.e. allottlng preooessor time to several
pragrams on one level by turns, on the basls of timer Infterrupts

- getting the time and date

= informing the monitor of the occurrencea of an event

= directing the monitor to wait with activation of a program
until a certain, specified time

- regerring a peripheral device for exclusive uss by one parti-
cular program} detaching that device freom the program

= ageigning and deleting file codes

- providing for the creating and use of unecllicited cperator

megsages designed by the user himself.

4 spepial feature, enhencing the multiprogramoing agpect of tha
syebem, 1s the scheduled label, which iz used in conjuneticn with

ponitor requasts.

L scheduled label is a subroutine which is staried when the
monitor request function has been completed, although it 1is
spacified at the same time as the menitor regquert, i.s. the main
program can continue while the requested funotion is performed.
Far sxacple, combined with an I/0 regquest, the main program
continues while the requested I/0 function ie performed and the
branch to the scheduled label routine 1s not made until thas
operation has been terminated. This can be very useful, for
example to analyze the results of a monitor regquest.
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2 Memory Organization

The memory layouf ig as follows:
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Location /O to /70 are hardware interrupt locations. They ars
hard-wired to internal and external interrupt lines. Bach lags—
tion centaing the address of the interrupt routine reguired ta
gervice the interrupt cennscted to fThat lozation. The interrapt

connected ta location /0 has the highest priozity (level 0.

Looation /TE contains the address of the trapping routine which

handles gimulation of certain instructione not included in the
hardware (a.gz. deuble add, deubls subtract, aultiply, divide
multiple losd, muliiple =tore and double shift).

Tocation /50 contains 0.

Losation /82 pointe to the Communicatiom Veclsr Table. Thie 1=

a syateo table which containg information whicn may be of uwae to
4+he uzer program. The layout of thie teble can be found in

Part 2, ohapter Z.

- Locaticne fﬁq to fﬂE are used for other pystem tables.

The =rea occuplied br tha stack iz defined at system genera-
tian time. When an interrupt occcurs, P-register and PSW are
stored by hardware and a number of registers by software.

The number of registers stored depends on whother the inter-
rapt routine servicing the inferrupi runs in inhibit mode
(anywhere frem 0 to 15 registers) or in enable mode or bran-
chen to the dispatcher (always 3 registera). The 415 register
zlways pointa to the nmext fres location in the stack (where
all information ig etored ftowards the lower memory

acdresses). When A15 reaches the walue /100 or becomes lowar a

stack overflow interrupt ise given.

The erea alfter the monitor srea is the user arsa.

— . ————

From the dynemic sllocation ared, which is res erved by the

coniter at initizlizaticr time, blecks of memory space can be ra-
guested by the system or by the user. Thisz is mainly intended

[or use by read only programs, s=lthough any user routine may re-
quest space in thia srea. For this purpese the program mast give
2 1Get Buffer! monitor request. When the use of the reguested
wuffer is ne longer required, a 'Helease Buffer' monitor request
muzst be givan.

The glzge of this ares must he large enough to avoid a dead-lock

in tha sysiem. Programs requesting space in this ares might bs




put in welt etate, if such & request cannet be serviced
immedliztely.

gramg. Thege programs are leaded dynamically infte this area, one
2t 8 time. When a read cnly program of higher priority then the
one currently In memory iz requested, the laitter is srazed by
the former. Far this reascn these programs sre read only and
mast uwee the dymamic allocation ares for buffers, work arees,
etz. This partition must be at least /280 words long. It
may be uged by standard system programs, such as the cperator
communioation package and certain moniter reguest modules or by
applisatien progrzme. Theee progreme muet previously hawve bean
declarsd as read ecnly.

The Frogram_Save_Area is used to save the registers of & program
whan it is interrupted. Its zize can be specified at =ysten
generation time and maet be such that it can contain all save
arepe of all programe, including system programs.

This sawe area must also provide spaece for saving registers in
case one or more scheduled labels ars included in the progran.
The Memory Resident frea is an opllonal pertition. I used, 1%
containe programs which are urgently reguired, i.@. interrupt
routines or high priority resl time programe. These programe
are losded on operator reguest, remain resident in memory and
are scheduled according to their prioriiy levels.

ane at = tice, on the baeis of prierity level and time slicing.
These programe, when swapped, are writien back onte dies, 8o
they mey need a work arez in the Dymamie Allogation Area.

The Background ires is optional as well and is used solaly for
programs connected to level 62. These are loaded dymamically
and peveral of them mey be in this area &t the =ame time, to
z21low for multiprogramming between them. Yo program swaprping
takes place. When execution of & program i= completed, its
memory spzee Will e released automaticslly. The size ol the
monitor area is ecaleulated by the aystem at loading time and
depandz on the configuration.

The size of the other memory areas can be defined at system
generation time, bui they may be meodified at system loading
time, when the meniter 1= initislized.

1=3




Interrupt System

Frograms and roufines under DRTY run on bthe basis of an

interrupt snd pricority system consisting of up ta &4 levels.
These lovels are subdivided ag follows:

0=47: lewels for interrupt
rautines connected 1o the »  hardware interrupt lines

hardware interrupt lineca

P

48 & imferruptable monitor
serviae rauntines
49 ¢ high=pricrity system or
REST PTAGCANR 5 scftware priority levels
C0-4%: user and system programst
B0-G1: foreground prograns
a2 : backzround pregTans

53 i idle task y.

Lewvel O has the highest priarityr, 63 the lowest, =o 21l hardware

interrupis alweys have pricrity cver the scitware levels.

HARDWARE IHTERRUPT LINKS

The frterrupt linss are conneeted to memary lecation /0 to /70,
These locationz contain the addresszes of the interrupt routines
which service the internzl and external interrupts.

For the interrupts the uwser cen deline the priority levels

at systen genersticn time.

The following pricrities are recommended for the various

interrupt linea:

fﬂ : power fzilure - {interrupt location fﬂﬂ}
f1 1 LEM/stack overflow {interrupt location Jo2)

/2 1 real tizme clock (interrupt location Jodl

/% 1 floating point processor ato.

/4 1+ not used
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£5 ¢ not used

/6 1 operatoer's console

/1 ¢ control panel

/B - fB: Data Communication on Programmed Channel
/F ¢ punched taps reader

Ji0: oDe disc (address /16)

A1 X1215 diso (address Jo2)
/12:  flexible diesc (address /03)
/13%3: megnetic tape

/14t  cassatte tape

f15: card raader

J16:  taps punch

J171 line printer

/181 %1215 dise (address f01)
/191 CDC dise (addrese /17)

f1e = /1Pt Data Communication on I/0 Processor
[3F: page fault

Lewvels 48 and 49

Lawel 46 iz handled by the syetem 25 a pssudo-herdware interrupt
lovel, i.e. programs on this level alse use the ATH gtack and
kave the =ame interfaces as interxupt routivnss. Usgually they zre
intended for processing a higher level interrapti, which doeg not
reguire servicing at that level. For example, an I/0 request i=
entered via an LEM interrupt. 4s scon as the reguest iz recogn-
ized, the I/0 program branches to level 48, go that other intar-
rupts may be serviced, while the Ifb request is handled.

Mast of the ifb interrupts are received 2t high priaority levels,
but proocaszed at level 48.

Lavel 49 is ueped aspecially by the system Lo process & number of
monitor requesats. However, any user program may uge this level.
System and user programs are not distinguisked at thils level,
they are diepatched in the game wey. Thie implies,; that user
programs &t level 49 may influence the response time of syatem
programg at level 49 in a real time syatem.
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Software Priority lLavels

Tne lavale %0 to 42 are connected to umer programs which pay or
may not ba related to each other. The preograms are achtivaled by
gontrol command or monitor regquest, dn which case Lt i possible
for cne progrem to ectivete snother one.

The levels 50 to &1 are reserved for foreground uger programs,
while level 62 ig reserved for background user programs, i.e.
programg which have the lowest prierity in the zyztec. Actually
thepe are programs which have not been coanected o 2 software

level., They are automatically loaded ws background level progrems.

Note: It is possible o connect = foreground progran [ core-
regident, rezd-only or swappable) o level 62. THow-

ever, when such a program exits, it is terzsed', as is

done with background programs.
By meanz of ths monitor reguest 'Switch inaide a Leval' it is
aps2ible fa divide progesser time among several progratizs on ane
level, on tha basi=z &f real time olack interrupis.
fepquestz for program activalion are handled by the 'Activate!

monltor module, then passad on to the dispatcher |aee below),

Lewel 63 1ia reassrved for the idle task, an instuction saguence %0

&
use up idle central pracesscr time. Gec also Chepter 4: Programs.

Digpatcher

The dispatcher is & moniter medule {F:DISF) running en level 45,
which divides centrsl proGEBEAT time by starting programs
acearding To their priority.

The dispatoher can be entered anly from =n interrupt roubine, i.e.
from & level below 48, such as the 1/0 interrupt and monitor

reguest handlers.

grelem Interrupd Etack

When an interrupt oecurs, certain infarmation sbout the interruph-
ed program cr roubine must be saved before the interrupt can b

gervicerd.
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Thig iz done in the =zyetem stzek, the address of which is held

in regizter Ai%. The start address of this stack iz defined at
gyatamn generation time and it 1 built in a deowoward directlon in
memery, i.e. towards the lower zddresses. The 415 register always
points to the first free logatlon in the stack.

Upon interrupt, FEW and P-register are always =aved in this stack
and alse a nuwmber of registers:

- any¥ number if the interrupt routine runeg in inhibit mode =néd
takes care of restoring the registers ltself:

- registere 41 fo A3 if the interrupt routine runs in enzble mode
or ends with & branch to the dispatcher,; becsuse the dis-
patcher always handles the stack on this bazis:

F -#— Gontards al A15
low address = b
7
af
A3 |
!:- soved regiskers
A4 of Intermapled
A% ARSI
Al
Al
PEAGAAM STATUS WORD L
] inlariugtied FSW
hlEh address P-reqistes (ALY |

When the stack peinter (415) reaches or becomes lowsr than the valus

ftﬂn, the lz==t loecatlon before the stack overflow area, an inferrupf ocoUTE.

The Frogram Status Word, stored in the etack upon interrupt,

containa the following infermaticn:

bita 0O to 5: priority level This infermstlicn can
4 and 7: condition ragiq%ﬂr—— be medified by the

B: run 5ol A UEBT . X
9 interrupt enabled m—
10: control pansl interrupt Thiz infermsilion can
11: power failure be displayed; but nat
12: real time clocx modified by the user.
13: LEM/stack overflow__ | J
14: memory protest (+ MMU for PEST)
15; systemfuser mode ([BSE/T)
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| Programming

There are several types of user-writien programs:

- irnterrupt rouiinss, servicing one of the hardwars Interrupte
zrd connected to any of the hardware levels O Lo 47

— subroutines (reentrent or non=reentrant); they are called through
= OF (Call Function) imstructicn and run on the level of she
callivng pregran

- progrems, conneoted to any of the softwars levels A0 1o A3, This
oategary iz subdivided zz follows:

farepround programs sre connected to any of the levels 49 to
ETOURS PO

£1, mrograms cn level &2 operate in the background area of

————

memary, level 63 isg reserved for the idle task.

faverround programs can he either core=resldent, i.e. always
21 RPIDE o i i

prezent in memory, or Tesd only or EEaEEHhEEF i.ve. loaded on

reauest. This implies that for each of these program Lypes a

different memory partition must be used.

IHTERRUPT EOUTINES

Uzer interrupt reutines muat have been connected tao ons of the
‘mterrupt locations in memory [locationz fO ta A70). That is, the
sddrese of the interrupt reutine muei be placsed in one of these
locations, which =% the szme time determines the prioriiy level of
the interrupt routine. i.e. the interrupt routine whoge addrees ie
loaded in loeation /0 kas the kighest priorvity (0).

The interrupt reoutine sddreess may be leaded into this lowalion In
geveral ways. One of them iz fo link-edit and fnclude the routllne
with the rest of the system modules at system generation time.

Tt oan also be done via the LD command {sse chapter 9.

R




Wwher an interrupt occure, ithe P-regisler and PaW of the intoer-
rupted program are stored by hardwars in the system etack pointed
to by the A15 register (gee Ch.3) and the systenm is put in inhibit
mod e .

Then the interrupt routine recelives control and from wlthin the
rautine the user may stors =ny other registers by goltware, if he
wighes. Tha interrupt routine may now conbinue in inhibi% mode, ab
if the user decides that other interrupts must be gble to overrule
the ocurrent one, he may set the =system to enable mode by giving an
ENE inetruction. (Note: If an INE instruction immediately follows
the ENE instruetion, = dummy instruction must be inserted, because
sxternal interrupts are scanned every two inabructiona. This dumsy
ingtruation may, Cor example, be another ENE, S0 the correct
sequence becemes: ENE-EFB-INH). This, however, entails a gubztantial
diffevence in the handling of the =system stack, If the routine runs
in irhibl: moda frem beginning to end, any of the registers Al and
414 can be uged, provided the user firet takes care of storing old
contents in the 41% stack and restoring them at the gnd of the

reuntine. This may, for exsemple, be done == [ollows:

5TR A1, 415 {On PESE/T7 and when the pimulation rou-
STH ﬁﬁ,ijﬁ tine for multiple lcad/store has been Be-
STR Aglﬂﬁﬁ lected at sysger for PES2, the seguence is:
| MOR B,415
i [
coding Fnﬁiqg
MLR 8,41

LD 48,415 RTH &15 )

LITR h?,ﬂ?ﬂ

]
1DR 01,415

RTH A5
Thie ig the case of an interrupt routine in inhibit mode with &

normal return via the A15 staek, The RATH via 415 resulis in an auto-
matic chnabla.

Howaver, if other interzupts ars to be enabled during & routine or
the ueer makes an absaluiz branch freo the interrupt routine to the
dispatcher (ABL M:DISP; for dispatcher address: see GVT), he must
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take care that before the ENB or ABL ingtrucstion is given, the A15
stack contains only P, PSW and Eggistggs Al Eﬂ 43 inciueive,
becauee on this basis the A15 stack ig handled.

Conwventions

= '[n'l;errup'l: routines muat =tart b}l' :'3".-_1.".1.]'1.5' the old contents af the
regietere to be used in the routinc.
- Before returning via A1%, the old regieter contents musl be re-

stored.

If o branch is made to the dispatcher, the stack muzt contain
P, PEW arnd register A1 to A8, so eny other registers used, muat
heve been restored before making the branch.

- Tn case of z=r interrupt reutine for intsrnal interrupts {LH4S
stack overflow, real time elock, power fmilurs, control panel),
an RIT inetruction mast be given at the beginning of the routine,
to rezet the interrupt. Bee Velume II.

EOFTWARE LEVEL FPROGRAME

Softwars level progrems under the DRTH are those application or
gtandard sratem prograocs which are connected To say one of the
levele 49 to 63.

The programs regqulred for a real time procese may be used by one
pr more other programs. They are leaded Into memory =& separate
programg and the connections between the programs vhich gre Te-
lzted to epach ather are supplied by monitor requests in the

individual prograEms.
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4 program is connected to a level elther at loading time (LN
Control Command) or by = menitor request (Connect a Program tao

a Level - LEM20). The level is Tegistered in the PSW {bits 10-15).
Frogram activation is alse possibla in twe ways:

- by Control Comemand, at initdalization time.
- by an 'Activate! monitor request (LEM1Z) from ancther program.

4fter sctivaticn, the dispatcher will start the programs according
to thelir priority.

Pesides being connected toc a level, prograce can alse be connachad
to & timer, so that they maey be sctivated at a certain tlme or
after regular intervels, according toc parameters which the user

specifies in 2 moniter request 'Connect a Program to = Timer!
(LE10) .,

Tt iz alsc posaible te gh=re central proceescl time between
varioun levals and between memory-Tesident programs of the =ame
1evel (including background programe, once they have been loaded
into memory) by time elicing, i.e. the monitor request 'Switch
Inzide a Software Level! (L¥EM13), =ee below. The tgeheduled label!
iz anather featurs which extends the pogsibilities for real time

nrogramning, see below.

alter a program has been loaded, all relevant information about

it is stored in a Program Contral Table (==e Part 2, Chapter 2)

in ®he POT Pocl inmide the monitor area in memory.

The progran remains under monitor control until it is disconnected
frem its level, during which time it passes through various states,
ag reqprded in the POT:

- inagctive: the program has been connected to a level, but it has
net been oslled yat;

- agtive: the program has been called, and iz not yet terminated;

- wait for execution: the preogram is ready to use central processor
tipe when it has the current highest priority;

- wai4 far an event: the program has given up contrel voluntarily
with a 'Wait for an Event' monitor reguest (LEM2) to wait for

the ocourrence of a particular svent.
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Memory resident Prograos

dzida from interrupt routinea, some high priority loreground
prograces mey also reguire to be memory resident. They zheould be
2o, when fheir activaticn, in responsee to a reguest, cannot be
delayed by the time reguired for loading =uch a prograwm. These
prograng a2re lozded 2t indiftializetics time by control commarnd LT,
which implicitly defines them as memory reaident. They occupy 2
speaial memory partition (see Chapter 2).

4 17=word ssve srea is alleczted in the progran save arsa [ses
helow). When scheduled labslaz are used, 17 + 1 + 16 + n words ars
saved, where n iz the maxioum rnumber cof scheduled labels allowed

in gQuEuE.

fiead eonly Programs

Frogramz, for which the response time is neot sc ocrificel, can he
declared read only by the centrol ceommand HO, given at initlialisz-
aticn time. They are loaded later on, on reguest, into a spoocial
partition (=ee Chapter 2), which muat be at least /B30 words long.
Only cne progrem At 8 time cocoupies thia partition. When a higher
oriocrity resd only progrem iz activeted, the current raad anly
prog-am iz eraged by loading the higher priority one. After this
one has terminated =nd made its exit, the former read only prograo

iz regumed.
Py time iz *herefore not shared between programe in this part-

ition, Since a read cnly program can be interrupted and erazad at
any time, certain provisions must be made.

These programe are read only, so they may net oontain any locat-
ionp that may be modified, any work areas, I/0 tuffere. Tor theze,
the dynamic zllocation area mast be used, so that this information
ig always safe in ecase a read only program ie erased by ancther
one. Space in the dymamie allogation area may be obtained and
releaeed by means of the mondltor regquests Get Buffer (LEMA) and
Release Buffer (LEMG).

Moreavar, the system provides for = eave area pariiiion.

In thie area the contents of the erased Tead only progrem'e reg-
igters end P3W are saved, The sige of this area must be speecified




=t system generztion time and must be large anough to gontzin the
pave areas af all user and eystem programs (see Part 2).

This save area is managed by the aystem.

Finally, Read only programe should not give a Weit request for an
event which must be set by =znother read only program of lower
pricrity, for any Walt request will lock the read only area %o
other Tead only programe of lower priority.

Program Save Lres

The program save ares iz reserved to store the context (P-reg-
istew, PSW, registers &1 to A414) of programs running at one of the
levels 49 te 63, in caes of a priority change. This may be the
aape when control is given to a higher priority program or, if the
gurrent program ig waiting for am event, control may alac be given
to = lewer priority program.

{If a program ig interrupted, ite ocontext ie saved in the ayaten
gteck sddressed by regicter A15).

The sawve aresa conzgizts of 17 words for programs mnet uweing eny
acheduled labels or 1741416+2n worde for programe using gehednlead
labela, where n is the maximum number of labels which may be
gohedulad at the same time (see also Part 2).

The pave area ip allogated by the system ocommand language SCL,
sach tims & foreground program is declarsd [or loaded) er & back-
ground program is activated.

Swappable Programs

4 swappable program is executed one at 2 tioe, in & spacial part-
ition in memory, from which Lt may be swepped back onto disc to
mzlke room for ancther gwappable program. Progrem awaoping may
pacur in thie ares when a swappable prograzo of a higher or agqual
priority level ig activated and, at the pame Ttime, & time slice
hag elagpgesd.

& time slice ig & predeflined pericd of Time during which = éwapp—
able program is allowed to run. The swappable program which ia in

1=20




memory 1o owapped =t the end of a time slice for ancther ocne with
the same or a higher priecrity lewel, unlees it is the only progrem
on the current level and this fa =lsc the highest active level, in
which case the program gcntinues for ancther time elica.

Thare is a difference with resd enly progrems in that awappable
program ere not eramed but written back onte disc integrally.
However, swappable prograoce may have thelr buffers and ECE's
allocated in the éynamic allecation area, e.g. for wait with swap-
out, non-disc I/0. The response time iz much the same =g with read
anly programe, however, beceause the awap cperation will take a
gerteiln acount of +ime, deponding on the speed of the dizc ard on
the slze of the swap program.

dny foreground program from level 4% to 61 may be declared swapp-
able. Thise is done when it is leoaded, by means of the caontrel
command BW. The length of the time =lice can be defined at Syetem
Generztion, in the 8W command or by means of & separate command:
T3.

Sackground Prograoms

Thase are programs af the lowest poseible prierity level (62), i.e.
time consuming programs of whigh it does not matter if their
execution is delayed.

Zzckground programs ara leaded auvtomsticslly when & regueet for
their zetivation is made. They need not be connected to a lewvel
before activation, for they will autcmsticszlly be lezded as level
62 programe. It ie possible to have more than ons program in the
background srea at the ssme time, so multiprogracoming ie posaibla
between background programe. When execution ol a background
program i terminated, the memory space it occupied will be re-

laaged autometically.

More detailed informetion about the internal managemsnt of the

memory partitions i= given in Part 2.




Level §3; Idle Task

Level £3 ieg rezerved for the idle task, an ingtruction =sequence
tog nee wp idle CPU time. It is memery residept and consista aof 2

ingtructiona:
HF x4+
HE x=Z

Under DATM this sequence can be replaced by snother one, for example
meacuring the system'e performance and computing the CFPU idle time.
Tt muet have the aeme interface as other user programs, with the

following exceptioma:

- Mo monitor requests muat be used which will put the program in
wait =tate, explicitly (Wait for an Event) or implicitly.
Thaerafora, Ifﬂ to output celculation results should prelerably
take place in & program at ancther level, e.g. a2.

- The idle tesk may not usze the Exit reguest, since it must con-
pume gll idle CPFT time and musgt loop inside the progran.

= The entry point must be IDTASK and it must be processed with <he
uger Librery before the zyetem Library a2t SYSCEN.

Tf ne monitor regqueats are wsed, the responee tims of the system
will neot be affected by the 1dle ftagk.

It will be glear from the above subdivision that, although a pro-

gram nay be declared in any class, the main reasons for deciding

on programn declearetion will be responss time and czlling frequencey.
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SCHEDTLED TLABELS

The mcheduled label is a featare which allowe the user toc do a

sort of milti=ftagking.by sattaching & rToutine te & monitor request.
T thisg ond, The user specifisg the monitor requesh as having the
two's complement of the DATA number indiceting the moniter function
which iz %2 be execouted, followed by the label of the routine which

must he axecutad upon completicon of the request. For exacple:

narmal I/D reguest: with acheduled labal:
LDE  AT,C0DE LDE  A7,CO0DE
LDEL  Ab,ZCSADHE LDEL Ab,mCBALH
LM LEM
DATA 1 ATH -1, SCOLAB

In thig ease, the routine 3CDLAE ie €o obtain control on campletlon
of the 1/0 monitor request specified. When a scheduled label is
attached fo an I/0 request, one should not set the weit bit, =o
that the program can continue concurrently with the I/0 cparaticr
reguazted. When that operation ip finished, control iz pasaed 1o
the BCDLAR routine, and the P=register, PEW &nd registers A1 to 414
are stored in the 16=word save ares (SAVADR) in front o¢f the user
program. (When entering a echeduled lakal routine, only the contents of AR is
significant: ECEADH) When the routine is finished and exite, control is
returned to the monitor, which passes centrol to a poselble feollowing
scheduled label routine, or back to the main pregram by restoring the

rogigters snd PEW fzom the save area. This oan be illustrated ae followas
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L
a
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Any number of scheduled labels may be given in a program. However,
it ig poseible that one scheduled label 1= blocking execution aof
=nother one beecause it is active, f.e. using central procassor
time. In guch cases the address{es) of the queued goheduled lsbel
voutinas are itemporarily stored in A table {FILLAR) . The maximum
qumbher of sehedulad label addresses which oay be gtered in thi=
table et any one time iz the number defined at system genera

tion tims. Thieg is the only reatriction. Queued scheduled

larels ara treated on a flret-in=first-out bagia.
Woto:

Although it is poseible to give a Walt monitor request within a
acheduled label routine, this is not normzlly recommended, for il

blooks execution of ths whole program.

Exapple:
This exemple i{llustrates how goheduled labels are gueued in the

FILLAE tzble, when their execution is blocked in care of an I/0
speration ocn & slow deviece.

In & program therse are thres gonitor requests for output: onte
tape punch, typewriter and line printer. Pa each of these requeste
s scheduisd label ia attzched. Fach of these scheduled labels ra=-
quests output on the typewriter. In such 8 case, it will be
evident that the line printer cutput will be finished firat and
ihue that the scheduleé label attached to that reguest will Te=
aplve control firat. Now, when the cther two putput eperations in
the mein prograo are finished, the sohedulad labale attached to
them will be queued in FILLA®, for they are alsg reguesting out=-
put on the typewriter which is siill busy with the laat scheduled
1label. When thas one is finished control is passed an the laet one
enterad in the FILLAE table.

Wota, that in this case the fhird gcheduled label iz the first wo
receive contrel, because the I/0 to which it was attached was for
line printer and terminated before the other iwo.
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Re=entrant Subroutinee

fie-entrant subroutines are eubroutines which can be used by more
than one program. They can be interrupted and regtarted for a
higher priority program at any tilme.

Thege subroutines must be lozded into memory in such & way, that
the programs which will use them, ocan find thelr stert addresses.
Te this purpose they can be link-edited with each other (a dummy
operation}. At the endi of the progese the Linkage Editor will
print a MAP. This map will enable the user fo find the dieplacement
of each of the subroutines.

Wow the user pan write a dummy progrem with the start addresses
of tha gubréutines ueed by his program.

This dummy program ig loaded and then link-edited with all the
programa which use the leaded subrouiines, so that these programs
Inow the subroutine start addresses.

Note: Direct addressing is not peossible, it is recommended to
uge tha registers for this purpose.

Exagple ﬁ
sA1
displacement 1
SBA2

displacamant 2

BA3 :? Four subroutines on tape
displacesent 3

244
displacement 4

-~

Tummy program:

INENT  IUFR
ENTRY  SA1
ENTRY  BAZ
ENTRY  GA%
ENTRY  BA2

S5A1 EQU J2500

EAZ EQU 941 + 'dipplacement 1!

BA3 EQU SAZ + idisplagement 2!

gAd EQU SA% + 'displacement 31
END
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Thia dupmy program mugt be linked with each program using any of
the four subreutines. The programs, for sxample, are as followe:

IJJTE;T PROG
EXTHN SAT
EE'.'.'Zl['ZE‘_'[T Shd
{|'!F 414,544
CF 214,541
BN

I a re-entrant subroutine wishes to eall another re-entrant sub=-
routing, it muet reserve two words in the dymamic allpoation araa
through the 'Get Buffer! monitor reguest. The subroutine obitains
any other memory spsce it raguires, in the sace manner.
fe—antrant subroutinee gannot uae scheduled label routines.

If a asubrountine is interrupted for anether program of A higher
leval, requiring the same subroutine, we get the follcwing ait=

nation:

|
ROLITE

CF n14. ROUTA i
PEW + Al (P1) ——= [A13}

P+ A {ADUTA] e (A8

FSW ¢ AQ P2} 8= (A14]

ATH A4

- Progzram P1 starie running.
- CF ie glven, FSW 4+ P of P1 gre sbtorad in stack, of which the
address is glven in 414 and subroutine ROUT 1s slarted.




- Interrupt for program P2, PEW and P of ROUT are stored in the
atack specified in A15 snd PZ starte running.

- OF 18 given, PSW + F of P2 are added to the stack specified in
214 and eubroutine ROUT is started and allowed to terminate
with RTH Aid.

- P2 is resumed and allowed to terminate normally.

- Tia A15 subroutine ROUT is repumed and allowed to terminate
with RATH Aid.

- P i3 resumed.

Koter the steck indicated by A14 hae to be reserved by the uaer;
the etack indicated by A15 is reserved and handled by the

monitor.

Time slicing

Por saome aoftware level programs time slicing ie poesible, i.e.
allotting procegeor time to eaveral prograce connected to one
lavel, under control of a timer and by turne. This 1is allowed

only for memery-rasident progreme =nd background programs once
they have been loaded and fuonctione ae follows:

Lat ua assume that level 52 ig commected to a timer, &.g. the
real time cleoeck, and that & program on level 52 containe the

monitar reguest which activates the switching procedure:

Heal Time clnck+®—rﬂwiteh¢ng program:

LDE AT, 5%
LEM
IaTE 13

Thie calling sequence
regueats switohing on
lewel 55.

LM
DATAE 7 'Exit! monitor request
to go to lavel §5.




Level 55 has three programs connected to it: A, E end 0.

Lt an interrupt of the real time clock (every 20 milligecends),
the program comnected to level 52 performs the ewitching request
=rd oxite. The dispatcher then activaetes one of the programs 4,
B or O on level 55, %o which ever cne it was pointing. Thi=
progran then sfarts running:

- until =n interrupt starts an interrupt Toutina (level O to 47)
ar until it is required to start level 53 or 54, €.g§. becauae
an I/0 speration for which one of them was wsiting is ready.

- until 20 milligeconde have pssped. Then the real uime olock gives
another interrupt and control is returned to the program on
lewal 52, Ancther request is performed, level R? exite and,

barring higher priczity interrupts, the next program on lavel
55 1g started, %o Tun until ancther 20 meecs. have paszsed or a

higher prierity interrupt occurs.

This sequence continues until the programs A, B and C heve had
encugh processor time to be executod.

If, for any regson it is desired to limfit the interrupte during
switching as muet ae popsible, the switching program can be
cormected to level 50 znd the programe to be switched to level
£1. In thils cese, only hardware interrupts can interlere.

Note: This request ls aleo ueed by some of the monitor modulea,
f.0¢. thoge which handle the monitor reguaste Activate, Exit,
Detach Devige, Relemee Buffer and Input/Output.

In & swappsble program the time slice counter camn ba foreed

0 Zern by s2ome manitor reguesta:

- Walt for an Event/Walt fer a Given Time: if Bit 15 of ECB/S
Faram Bleok is get to ocne, the time elice ie set to zerc.

- IfD with Weit: if bit 7 of the order is @et to one, the

Ttime zlice counter iz =zet to Zerp.




5 Disc Organization

To urderstand this chapter L1 ip neaegsery teo define scme concepts
firet.

The disgc crganizaticn iz based on sectors, which zre sectione of 2
track with & length of 205 words, of which 200 zre ugable.

On the basig of this =zector concept, the [ellowing defliniticns
mast be kept in mind.

- Dige Sector Phyeicel Address {DEP&}:

the physical address of & sector on the dise, f.e. the address
of a gector in a consscutive arrangement.
- Dizc Bector Logical Address (DELAY

the addreaspg of &8 zecter on the dise az caleulated by interlacs-
ing, which is ordering the sectors in such a wiy a3 tc make
eccess az =fficisnt as possible (see below).

- File Bector Address {TE&):

the azddresa of 2 sscteor inside & logical Tile &8 managed by Diec

File ¥Managem=nt [DFH).

Ingide a fils, the zector mumbering startz at the third sector:

P

L, rLacréed gector
GEAHTB gector [ses below)
geator . Thia ig a Filse Se:tnr_ﬁﬁdr&ss‘

The types of disc whieh can be ueed in a PA00 conflguration are X12715 and
¥1216 disps, CDC discs {40M and BOM) and flaxible dise, The flexible disc
ig considered as only a physical device, so Data Management [==e Ch, T}
and the DAD esoncept (Bee Ch, 1 and below) Ao not apply to it.

SECTORE

The hegic unit in the organizstion of A1l fypes of disc used is =
gector. All acoess operations take place Bt s=ctor level. Thse
gectore are numbersd for O io n, consecuiively. They can he scc—
ggged directly from eny program through the IfD driver. A Becicr

hag the following format:
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IDEXTIFIER 1 woRD

14
1

The identifier is written in the firet word of every sector only on X1215
or ¥1216 discs by the Diac FREMARK program. On CGDC diges no ddenti-
fier is written. For moving hesd dises 1% containe the number

of the eylinder in which this sector ip located. For fixed head

disce its value is not significant. The identifier ie uged

bty the system to check 1f a ssek cperation has been gucgessful or

not, The firpt word im met by the driver when a sactor 1ls written

onta the disc. This word mist not be modified during the I/D

transfer, or = 'seek error' status may be returned later, when the
same sector or another one in the same oylinder is accesped.

Although physically the sectors on & diac ars numbered congecutive-

1y {Disc Sector Fhysicsl 4idresses), for logieal handling they ara
aumhered in a different manner (dise sector logical addresses).

Thig iz dome to glve a requesting progrem encugh time to process

the ourrent sactor befeore requesting the next cne in a segquential
procesn .

For these logioal sector addresses the gactors are interlaced; ®«g. on
a factor-3 basis for disce with 16 sectors per track [I1E15ﬁ15}.

5 o dizg gector
11

phyeical aiddrezs

15 A
' disc seoToT
4 AT | — :
. logical address

16 =zectors
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The disec sectars are slwaya, sexcept in one case, hatndled according
to their logical addresses, e.g. all Data Management cperations
take place on thie beeie and vwhen a diece dump is made, the sectors
ara dumped in their lpgical order. Only with disc errcr messages ie
the gestor acddress indicated the physiczl address.

FILES

We have seen that the term file sector address takes into account
hat the firzt two sectors of & file ars reserved: one for file
header end one [or & teble called GRANTE, sc that secior addresa-
ing staris with the third eeclor, which gets file sector address 0.
Space sllocation on the dise fer a file i= done on the basis of
greanulez, where each granule 1g an ”RTez aof B consecutive dige
ceatar logical addresses, i.e. 8 logloally conssculive sectors. 4
file iz always storeé on an integer number of granules, se cae
granule canaet be shered by twoe or mere files. The gyetem allocesag
ag many granules as necemsary o & file which is being writsen.
Thege granules are chained and alfached to the File cude assigned
te thet file.

The zddreszsasz of the granulee allocated to & file sre kept in thes
tabla GHANTE in the second sector of the firsi granule of that
file.

The gechbor GRANTE is initialized when & fils code in

aspigned.

QREATE iz filled with the addresees cf the allocated

granules, any remaining words belng et to zero.

For sequential acscess, when an attempt iz made to write onfe =

granule whizh has not yet been zllocated, = mew one is allocated

znd GRANTS is updated. The system manages = table called BITAS

whioh contains one bil for each granule on the dize or DAD., This table is
copied inte memory when & disc pack 1l lozded and updéated in core

and written beck onta diss when & Eeep File coummand is given. A

bit is get te 1 when the sorresponding granule has been 2llocated

and it is O when the granule iz still free. Alleeailon tzkes place

vie this table, after which the granule address lg siorad In GIANTE.
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GRAMNTE IDENTIFIER

LEMRITH

ADDRESS OF GRAMNLILE O OF THE FILE
ADGDRESS OF GRAKNULE 1 OF THE FILE

m L Ao

In this table, location 2 {i+2} is the mddress of the ith granule.
If the granule hes not yet been allocated, the lLogation containe
the value zera.

The granule addrese is & binary value from O to n, represeniing
the relative geotor address, from the beginning of the diss, of
the first sector of the granule. GRANTE ig 200 words long.

Hota: Handeom access flles of more fhan 200 granulee are poBE=
gible, btut when such a file is deleted wnder the Disg Opera-
ting Monitor (DOMY, cnly the first 200 granules are deleted.

Firnally, a file 1p organiged s follows:

qi zn-_q.:- il yraridn BT

3 T SPR s

LR HTES

Lﬁ 1)
A remerepa iile Wea derd

e sl fi il B e il Eﬁ'ﬂ-‘" rE',}
Troa prpmney, 051 shon p hibes aicpescaisd A andom mod s, recard nember
s s 1 D100 o T tesagranulsel e hile

Inzide the file, the wseful sarea in 8 sector is 200 words EEBE

Record ?nrmatL

The first two granules on a disc or DAT are always reserved and used
by the syestap for catalogues and libraries.




ACCESS MODES

Fileg can be accessed in two ways: random snd sequential, esch

accags mode requiring a different organization of the file.

Harndon

Taig type of organizatiocn has the Jollowing characteristles:

- peepris are of fixed length: one logical record-ene physical
record-ong diac sectar.

- the records in the file may be creganlged In any mannel. ACCCES
takes placa according to the file scotor addrese, i.e. by the
relative position af the record in the file (not ccunting tha
fimgt tws seastars, wiich are the file header and GHANTE). The
logical seguence of the records is not identical to the physleal
sequense. Such a file iz a keyed file, the relative number of
the resord (sector) being the key.

= when 2 randam fils is ecreated uwnder DETM, the recuesied number
ol granules is alleocated and the file cannot be extended, unlees
it ias completely rewritten.

- Random access files should be Assigned, Kept and Deleted
under DRTHM, nol under DOM. Ses Hobe on previcus page.

- records ara accesged dirvectly by speclfying the file sector
gddrezg.

- recorde may be retrieved, updated and restored individeally.

This t¥pe of orgenizeticn has the fellowing characteristics:

- ragords mey be of any length, up to 16k words. The sectlor
format of such records ig desexibed belaw.

— the enly relation betwsen the records in & sequential file 1w
their sequence. The records of such a file must be presenied in

the order in which they must be written onte the disc, i.a. Lhe
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lagical seguence of the records is identical to the phyeical

SEQUENTE.

- to retrieve a reccrd, the whole file must be scanned up ta the

degired record.

- to update & record, the file must be preocessed as a wheole.

Additionel detaila on Access Mode are given in chapter T, Data

Hanapement .

Record Formats

The format of physical record (sector) has already been described

(see SECTORE). This

ie the record format for random files.

In sequential filep a sector mey contain a logical record or it

may he part of a legicel revord. Sectors have the following format

in these filea:

Idanhlcs 1 wnrid

Euans | | Lorgan I ward

el

:::::::::::::i:::z:::::::::::: l

e

S

Caia Aren T

2w

Tidedoreid maid

= pIztus
Bit 0:
Bit 13

hit 23

- Lengthz

cansiats of % bita:

if 1, thiz sector ha=z been deleisd

i# 1, an B0S (End-of-Segmant) record has been
written in %his gector. This record is the
lagt one in the gegtor, feor the [irst record
following an ECE alwaye starts at a new

gactor.

if 1, BOF (Endi-of-File} record has been

written in this secteor. in EQF Tecord requires
a full sector without any cther reccrds in it.
Sc whern an EOF 1z written for & file, first the
current aector baffer ig written, if necessary,
znd then an sdditiomal sector for the EOF

Tacord.
specifies the length, in characters, of the used
area of this sector.
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= The dais area contalne data written in either eeguential
pr random accesg mode.

= the last % words 2re not used.

The logical records in sequentizl accese files ere slweye compresszed
and blocked by the system toc save disc space (trailing blanks are

remaved). The format of these logical records iz as followa:

-— Lt - =

[1]=] DATA IBE)

L1 is the length of the record, including the 2 words 5 and I, but
exaluding T1 and L2

WA L1 |v|iilr [ RECDSO LEMETH |

1: this recorc has been deleted Tfrom the file

1: this record i= an BOS racord

wi KB =
]

i: this recoré i= an BOPF racord

L2 ie the initial record length, in oharacters. This is the Te-
quasted length racorded in the ECE when the I1/0 request for

writing this record was made.

o

ig the file sector addresse within the [ile conftaining the

Tirgt werd ¢f the record.

I is the displacement in charscters in the sector 5, of the firet
word belonging to the recard.

Data is up to 1600 words long {one granule), trailing blanks

ramaired
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Special Hecords

There are some cpecial records in seguential files, whizh have

the fellowing format {cf. Hecaord Furmatj [values iry hexadeulmal}:

sEOS: 4004 = 0 =8 =1
K
11
:EOF: 2004 - O - § = 4
1|_.|,.—l' e
1 1

Blank cerd: oncd4 - 0050 - 5 = D
r—-n.'—'l"'_-u-'—'*
L1 T2 (kexadecimal G0-decimal 80=card length}

Lote: Records on dlsc always congist of an even number of char-
acters. 5o, whatever tha wvalue of L2 given by the user at
oreation time, L1 always represente an even number of
cheracters, beceuse when the requested length is an odd
wvalue, a dummy character ils added to the record. An BOS is
zlways stored in cne eector and muest be the last recerd in
the 5ectdl.

An BOF is slways written in a seperate mactor.
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FILE TYFES

Tmder the DRETH, the follewing file f5pes can be diztinguished:

= 2ll programs must be xept under load module form=t and they are
identified a=z file type LM. Such Tiles must be crezted eifher
undsr D0 or 8t eyeteoo goneration.

= plhaer kinds of files are gongidered =2z dzta filez and are
identified az file ftype UF. These filesg can be oreated and kept

urnder the IDRTE itgelf.

Lozd Moedule Sise

All zystem or user programs oust be kept cm dize in the lead far=
mat genereted by the Linkage Editor or at system generstion.

The number of gramnlez required for kesping a program is
{(8-1)/188+2) /841

2 being the preogram gize in werds. Thus, the fellowing table gives

the maximam program size for a number of granules:

Humber of Granules Maximum Program Size (Words)
i 1126
2 2E32
3 4134
3 5640
= T144
& 8648
7 16152
i 11656
El 13160

12 14664
11 16166
12 17672

- 411 system read enly programs are smaller than /980 werds, so
esach one reguires one granule.

- The moniter will generally reguire from 5% fto 12 granules.
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T:01 File Bize

Thig file is used by the system to keep all read only and swapp-

able progrems in core image format.

The size of this file is declared during the DEMGEN phasze at

Syeten Generation ftime.

Bach spotor contains 200 program words, so for seach system or user

read anly or ewappable progranm, the reguired nurber of aectors in

the D:0I file is (8RO - 1)/200+1

SRO being the program slze in words.

- Ag all system read only prograce are smaller than /880 words,
pach ona reguires & sectors on the D:{I file, i.e. @ granules
far the 10 a¥Etem programs.
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DISC ETEUCTURE with DATS

In such & structure there zre three levels of die¢ acoesst

- to the phyeical disec, performed by the driver.

- to & DAD {Direct Access Devise), part of the physical disc,
but legically considered as & complete disc. The logical

structure may vary from one DAD to another. IS cay aoneigt
of up to 32766 physical consecutive records of 410 characters
each. All DADE on one phyaical disc are catalogued in the
Yoo (Volume Takle OF Contents) at the beginning of the disc.
They are defined and meeigned a file code in the range CF te CO
at sysgen. These are intermal file codes. CF ia the system DAD., The user
can agaign any ueser file code to the sysgen-defined DADs.
L TAD is divided into granules (sets of 6 sectors).

- 40 files, belonging tc = DAD. All files of one user are kept
in & Teer Library. Files can be accessed randomly oz
sequentially at physical or logical recard level.
At the beginning of = DAD a eatalogue of user direciories ie
sreated, containing entries to identify users (Userids) and
the addresses of user file directories. For each Userid 1

granule is reserved to contain flle entries.

The phyeical di=c etructure is therefore as fellows:
|

¥TOC — pap1 | Dapz
CATALOGTE | e USERIDY | USERIDZ T
DATT
DTRECTORY | L FriE1 | FILEZ]
CATALOGUE
= TAT2
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Fhyeical Structure

The firat DAD on the disc starts at eylinder O.
The first granule containe the disc crgapigation characteristics:
- VOLAE {volume labell:
- sector O on X1215/%1215 disce
— pector 1 on CDC dises, where 1 is the number of interlaces on
the first DAID.
- IPL (Initial Program Loader):
- sector i on X1215/X1216 discs, where i is the number of inter-
laces on the first DAD.
= zgctor © on CDC di=zcs,

The logical eector addresses {relative address in the first DaD) of

these 88CTLOTE ATE:D

X121 12163
Fhyeicel Address Logical Address | Contents
o Q2 TOLAR
f {interlacing) IFL
2 ta § Cetalogue of firet
DA
Ed & Bad track list
Ti T TIQC
CDHC =
Fhysical Addrese Logical Addz=se Contents
i {interlacing) 0 TOLAS
H 1 IFL
2 te § Catalogues of first
DAT

Bed ftrack list
LR




Note:= For both 0DC and X1215/%1216, logical secter 0 contains
the VOLA® and logical sector 1 contains the IPL.
= Physical eccess is pogslible only on a DAD.

#lthough physical sector O is used d@ifferently for the wvarious
tga types, 5 words in thisz sector must always be sel as lfellewa,
to be able tc initialize 2 dizc pack when it is meounted.

Decimal Char. Hex. Char. Contents
Address Addra=sa

T4 Ja4 Hezarved

78 fdﬂ Fumber aof sectors per traock in the
Tirst DAD

78 FAE Kunber of interlsces in the first
AT

ED /50 Sector size (characters) in the
firat DAD

an lae Physical sector number eof the VIGE
{logical =ddress ?j

The VOLAE aentains in the firet 86 sherscters of its sector:

= volume label

= pramark date

= wolume nucher

= charecteristice of the first DAD

1aid sut as fellows:

Fiv ident. (used only for X1215/X1216
2 Not used
4 - -
5 ! e
2| E A
A B E
C L =
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4K
50

16 characters of wvolume label

= =]

B |

L
[

Day in ASCII

Month in ABCIT

Yepr» in ASCIT

L
L

it i
F A
C K
i I
b R
Ar =
i i

I 4 hexa ABCII characters, containing Vel. Nbr.

Rezservad

Mumber of sectors per track

Humbar of interlaces in firet DAD

Sector Sime (characters) in first T4D
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R Physical Sectoer Nbxr. of the VIOC (=log. sect. nbr.)
L4 Length of BITAR in char., excluding this word
& EITAE

V00 {Volume Table of Contents)

The VT00 containg the coordinetes and characteristics of the
DADE on a disc.

Ezch entry consiste of B words. The entries are written in the
grder in which the IADz ere defined on the dise. L.e. when the
addrese ¢f the first cylinder of a DAD iz not egual to the
address of the lzet cylinder + 1 of the previous DAD, a nuxmbelr
el free gylinders exists between these DADe. If possible, they

will be uged fgor a following DAD allocation belore

The layoui cof the VTOC is as [follows:

o ident. {used only fer X1215/X1216)

2 Nbr. of char. used {this and last word included)

4 v iy

& o @

g i u

A 0 >First

o Htr. of tracke per <oylinder entry
E Hbr. of cylinderz on the disc { dummy )
10 dddreza of first frae cylindar

12 Regerved /

!




14 :
16 TAD Weme (& chax.)
18
14 Interlace factaor ¥br. of sectors/track
10 Sector =ize in charactere (410) >Eurrant
1E ¥br. af consecutive oylinders of the DAD entry
a0 tddreas cf thke first cylinder ol the DAD
o0 Nbr. of sectore/grenule (8]
2d
wheres;

- word A is set to zZero.
- word C is set at premerk.
- word 10 paoin*s te the firet free cylinder following the last

DAD in the VTOC.
Hote: Cylinder addresses giwve the relative positicn of the
eylinder from cylinder O of the disec.
- The interlace, word 14, is uszed to compuie the physical sector
number as follows:
-~ i = logieal sector number in the track
- physical sector number = i x interlace, modulo number of
aeators per track.

Bntrieg in the Y708 have the sam= aorder aa the related DAlle on the dise,

The last VTOC entry i followed by a word containing FFFF when
the sector is not full.
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Fir=st DAD Grarmlse

The Zirzt cylinder of the first DAD ig always cylinder O of the
digc. L= the firegt gramule contains disc structurs charactaristics
as wall zg DAD information, the user must re-Premark the dise when

he rameoves the Clirvet DAD.

Sectox O

Thig gector contains the BITAER of the DAD., The BITAS gives the
atatus of all tke granules in the DAD. It starts at location /S4:

/o Ldent. (X1215/X1216 oniy)
P Hat used
/4

L Hot used with the DAD (Except in first
far

1 DAD to centain the disc VOLAE)

5%

/52

/54 | Kumber of charactersof BITABE, thiz word execluded
/56 | First word of BITAE

Each bit in the BITAB gives the status of the asacciated granule,
0 indicating an allecated or non-existing granule, 1 indicating
a free granule,

BITAR length depends on DADsize and number of =sctore per track
in the ID.

If any gector words remain unused, they ere reset to zero,

BITATG ig crested when the DAD 1= initisliged.

TAD Cataloqie {(gecters 2-5)

The catalogue of the users of the DAD is containad in sectore 2
shrough 5.
Ezch entry consists of B words:

0 ident. (X1215/X1218)
a Fumber of used char. in sector
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4 i 4

& T &

a L o

A & it

b 5]

E Q

10 o

12 o ;

14 tUser idemt. {up 1o 8 char.,
left-justified, space-padded)
HBegerved > Current entry
Ragerved
Address of first record of diregtory
Reasrved

wheret

= in 8 deleted entry the first word of the user identification ias
get to =eTo.

. = the lmat entry of the catalogus i follwed by a word contalning
/FFFF.

- When a new entry is declared, the system will firat check if a
deletad entry can be used, before taking = free entry at the
end of the catalogue.

- the number of used characters (word 2] includes the firat two
worde of the directory and word /FFFF.

- sectors 6 and 7 ara not uaed.

- if pector & iz completely full, fTFFF is not written.

Recaining granules are used for the User Dirsctory or for Teex
Files, The status of the granules is given in the BITAR which ia
updeted sach time & file is catalogued or removed from the
directery.
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Tger Diresctory

A user diractory occuples one granule and contains the names zné
characteriztics of all the catalogued files belonging Ta the
geme ufer. Ona DAD may ocontain esveral users, as many &8 the
Catalogue allows.

For each vereion of a file one entry iz created. Thise is done
when the file is catalogued. When the file is deleted, the entry
is removed.

The firet entry of a directory contains the name of the ueer.

The layout of 2 user directory is as follows:

0 ident. (X1215/X1216)

2 Fumber of char, ueed [incl. werds 0,2)

4

&

4 Oeerid

A } Pirst Entry
s )

E o)

10 o

12 4] {

14

16 File Name (& Characters)

1B

14 File Type > Current Entryr
1¢ Beserved

1E Kumber of Sectera (firat two included)

a0 Address of first secter of file

22 Eeserved /

24
whene ;

= the [iret three werds of an sntry conitain the file nape, up
40 & AOQBIT characters leng, left justified and space-padded.
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— the fourth word indicates the file type, in 2 ASCII characters.
CH: object file
BC: c=ource file
IM: Load medule
TUF: wuger data [ile
EF: oxtended file (DRTM only).
= the gixth word is rTeset ta zero for non-consecutive filea, or
it contains the number of Gectors of the file {8 %times the number

af granules).

The last entyy of the directory is followed by a word containing
/FFF?, unless it is the last entry of the last sector of the
directory.

0f s deleted entry the first word is reset to zero. Deleted entries

may be rausad for new flles.




DIISC STRUCTURE without DADe

Catalogua and Libhrery Siruaturae

(n = diae, the detelogue contains one entry for each user idenmtif-
icaticn declared on that disc. Each of these entries containz a
pointer to a library, one for =each user in the Cataleogue. Each

uger library consisis of a directory and the flles iIn the library.

Latalogue Struciure

The first granule on a disc containe a catalogue of the uszers of

thieg disc. Itz layout iz as followe:

- Bector ©: Volume label and diec allocation table [see Premark:
Appendix B).

- Sector 1: TPL [Initisl Program Loader).

= Bectors 2 to 7: Ceitelogue.

SECTOA D,
GRARLULE © IDEMTIFIER =0

USED LEMGETH = 400

\'§ gepTr

by

UWILUKME LABEL (WRITTEN BY PREMARK]

LR

MUMEER OF CHARACTERS IM BITAB B4

BITAB {CAEC ALLOOATION TABLE]

THE 16 3ITS IN EACH WORE REFRESENT THE STATLS OF o
& CONSECUTIVE GRAMLULES: e
L S ALLOCATED OR DEFECTIVE
i 1 FHEE

i

THE LENGHT OF THiS TAALE DEFERDS OM THE DISC TYPE

SECTOR 1 INENTIFIER
USED LEMGTH, 1Y CHARAGTERS

W

IMITEAL PREIGRAM LOADER [IPL], USED TO LOAD THE MONFTORA.A
WHICH IS STORED ON THE DISC. FAOM THE THIAD GRANULE
=~ |SECTOR 18}

|
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The Catalogue conaists of entriee ccocupring 8 words eachj each
entry relatez 40 & user who hes been declared for thisz diac,

in entry hes the followling
format:

LISEA ICEMTIFICATION | AESERYED | FOINTEA | AESERVED

] ] ¢ J 4 - o T
- wordg 0 to 7 contains the user identification

- wordg 4 and 5 are not used

- worde 6 containa a peinter to the uger directory; it is the disc
gootor addrezs of the granule conteining the user library dir-
cehary.

= ward 7 ig rvegerred.

If ths ussr identifiecation ie SYSTEHM, the value of the pointer in
word & ie B, besause the system directory always oecupies the
gecaond grenuls on the digea.

The Catalogue may contain up te 150 entries (& secters, 25 entries
ezch).

Wnen an entry has been deleted, the first word is filled with
J0ono.,

The laszt entry in the catalogue ig followed by a word contalining
/FFFF.




GRANULE O 1
sECTORS 2o T O IDEMTIFIER {
wAmIgue z CHARACTER LENGTH OF USED AREA

I
4 = = i
FIRST EMTHY T A
Ik BECTOR 2
L o
1a 5| o,
12
AESERVEN
'8
i WISER IDENTIFAER (UF TO EIGHT CHASACTERS!
REGLLAR ENTRY ISED M DISE CFEAATING MOMITOS| i
1N AHY SECTOR,
THESE EMTRIES  -F -
raEATLO AND T HESERVED Al
USED UNMEGER L L
Dokt ANCAFSE 0F FIRST SECTOE OF DINECTORY
AESEAVED
=lazt entry L. NOT USED 1N OATHM, OLT
- INITIAL IZED T BE COMPATIBLE
of direetory WITH TISC CPERATING MONITOR
iz fellowed
by & word = S
I'PT'F

=Delatad eniTy

mozget 1=t
woard to zero
Format of user catalegue (secters 2 to 7) -

Dirgctory Struciure

Bach user iz provided with hie own directory and library. The dir-
ectery cccupies one granule and contsine the names of and pointers
toc the uper's files. The granule contzining the uger diresctory may
ke loceted anywhers on the disc, except when the user is BYSTEM.
In thig case it ie the second granule on the disc.

Each entry in 2 directory conzists of 8 words:

FILE Waws TvPE| resrhwin | FOATER | RESEFVED
i} v } L a4 [ b
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- wardg 0, 1 and 2 contain the file name
- word 3 comtains the file type, which may be cne of the follewing:

. for load filas: LM
+ for undefined files: UF

- word & is the file pedinter; it contains the disc sector address
af the firast granule of the file

- words 4, 5 and 7 are reserved.

QRAMLULE 1.

FiER
SECTORE B T 15 O INDENTIFIE i
|LEHER FILE 2 CHARMCTER LEMGTH OF USED AREA IW‘ "“w'-'d g
MAECTOAY) i
s USER IDENTIFIER
B
¥
16 L T antry of
sostar B
12
14
13
8,
[ FiLE MAME {8 CHA&RASTERS)
Curmnt gaky
Fila lypa =
JF: Ligar daka Film
LM: Lobd Moduls 5, FILE T¥PE
I
4 BESEMEDR
- Laat eniry in AODAESS OF 157 SECTOR OF THE FILE
Aod |oweeed by
EFET: RESERVED
- & cpfebed ainliy L
Is resal 10
e [14] woed anlyh

Format of Directory

A user directory may contain up to 200 entries (B sectors of 25
entries each).

Each entry points fo a granule table [CHANTE), coniaining the
gucceseive addresses of the granules allocated to the file re-
presented by the entry in the dirscteory. GHANTE may conbain up

to 200 grerule addresses.
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Whan an enlry has beern deletsad, the first word is filled with
= value A0000.
The last entry in a directory is followed by a word containing

the value /FFFT.

-+
jay
]

The granule for the waer direcfory ie a2llocated at the time when
52 new uger iz declared to the system and entared

in the Jatalogus.

Logphraxy Lils
Trege filaz are alweye af the type UF. They have to have a file
code aseigned toc them either by monitor request or by Controel
COommand. The aceess cethod for thess files 1l defined az followa:
2} For randem files, when a file code is assigned to the file, the
required number of grenwles will be allocated on the disc.
b} The access flags (in the Logical Pile Description Tadle LFT)
will ke reset to =erc.
o) One of these will be eet when the firast atteopt is made to
access the file, depending on the agcess method usad:
- If gequentizl seccesa iz used, any additionsl granulez which
may be required are allocated dynamicelly.
= If direct sccesze is uesed, the File ig considered consecubive
and no moere sdditional granules will be allocated. Therafora,
for thle access method 211 the required granules must be re-

gerved by the usger program.

These temporary files may be made permensnt by means of & Keep

Pile conirol commarnd.

?efﬂggcnt Files

The names of theoae files zre stored ir 8 diractery, of which there
iz cne on @ach disc. Permenent files cannot be expanded, even 17
they are seguentially orgsnized.

When o file gode is mesigned to a [ile, the system will checlk
whether 1ts grenulee are consecutive or not. If they are, randoo
aa well 25 seguential access may be used for thig file. If they
are not, only seguential access ie allowed. The firast zttempt to
aooess the file will ze% the access flag and thues define the
geceps method for this file. This cannot he changsd unlass 4 naw
file cpde iz masigned to the file. To remove = permanent file
from the directory, the control ccmmand Delete File iz ussd.
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DRTH Syetem Disec Structure

The Syatem Disc contains all disc resident components required by
the Tunning syetec. The superviscr part of the monltor is meXoery
resident, =so does not have to be slored on the disc. However, 1if
gtored om disc, it must be etored on consecutive sectore, starting
from sector /12, in lozd medule format.

The Syztem Disre must therefore have the following structura:

- Jsotar O: Volums Label
Sector 1: Initial Program Loader (IFT)

I

Sectors P to 5: Catalogue {only cne entry is used under LETM]
Saotore B to F: Disc Direactory

gramles 3 to n consecutively contain the superviser if it 1=

gtored on the di=a.

Tha structure of the System Disc 1s therelore coppatible with that
of the Tisc Operating System [DODS).

The fellewing components must be resident on the Syatem Disc:
(DRTM Supervieor)

_ D:U8Vi (user monitor requests)

~ D:08V2 (user momitor requesta)

— D:UEV3 (ueer menitor requests)

~ D:000M {operator communication}

_ D:DUMP {asystem debupging facilities: DM, WM, DD )

- D:ROOT {aystem command language)

- D:8EG1 (aystem command languags )

- D:5EG2 (eyotem command lenguege)

- 1:582% (eyeter command language)

- Di8E34 (sypetem command language )

- D:01  [(ecore imege file, used to contain core images of all
ewazppable programe)

211 these files, except DeCI must be catelogued before loading
the monitor. The D:CI file, used to contein the core images af
the swappable and read only programs, mnay be declared at syetem
generation time on the system disc or om any other diss in the
configuration. It will bs catalogued sutomatically when the
gyzten is losded for the first time, so it is nat necessary for
the uzer to ceialogue it with & Eeep File command.
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FLEXIBLE DISS

The flexible diss can be accessed ag & phyeieal device with the follow-

ing charasteriztica:

- random access At sector level

= the length of a physical sector is 128 characters, all of which are
ayallable for data

- the length of a logical record may be from 7 to 512 characters.
If 8 record comprises more than one physical sector, it is desfined
by the physical addresa of the first secfor in the record. The
number of sectors {1, 2, % or 4) is determined by the driver on
analyeis of the record size.

— One track cantzinz 285 sectors of 196 characters. These seclors are
not interlacad.

- A mector is defined by a =sector number from O to 2001. This is ths
sector nusber glven in ECE Word 5 for I/0 operations.

- Bad tracks are handled sutomatically by the driver.

Physical and cperational details about flexible disc and flexible dise
driva unlt are described in tha PRAGOM Operator's Guids.
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& Input/Output

411 1/0 operatione are initiated by an 1/0 monitar reguest. At
syatem generabion time, the necessary tables for fulfilling this
requaszt must have been filled and the necessary modules loadad.
When the request iz given, with an LEK instruction, register AJ
rust hawve heen laaded wilh parameters about the particular type
of I/0 functiecn, while regieter A6 must contain the address of an
Event Centrel Block which holds the necessary information aboul
the data %o be irvansferrad.

There are soveral typee of I/0 request (e specified in AT):

— Pandem L/0 regneste: for random acress I/0 cperations on diac
Aeviges.

- Baeiec IS0 requesto: for theme reguests the monitor will not da
eny charactor checking or data conversion, o they are nsed in
ceze of binsry I/0. The monitor handles only the control com-
mand initialization and signals the end of the I/0 operation.

- Etandard ASCII I/D requesta: these requests provide more
moniter fasilities, such as errcr contral characters, data con-
vevrzian [*em external code to internal ASCII code and vice
vorsa, character checking for end of deta. Characters are storad

8 by 8 bite, two to & word.

Moresver, & number of control functions can be performed throush
2 monitor regqueat, such &8 writing EOE or ROP reccrds, skipping

forward or baclkwards, rewinding, etc.

1n the Event Conirol Block (ECE), pointed to by registeor AS, the
uzer spacilies the file code (=oe below) of the device or file
concernsd with the I/0 cperation, and additionzl peremeters such
ae bulfer address and buffer length., At the emd of the I/0 op=-
eration, the monitor places information about the result of the
1/0 aparaticsn in this 2CE, =o that it may be verified by the user

program.




For non-dige devioes, I/0 operations are done at record level, by
T/0 drivers running at level 48. Fo blocking- deblocking is per—
formed, FPor dise devices, the user can use an 1/0 drivar or he
aan access She dise through the Data Mansgement package. If he uses
the driver, he must specify an absolute sector address for the I/0
operation. With Data Managemant, he specifies the relative sector
address for direct access and Data Management will find the
serrect seotor. Morecvar, Data Management autcmatically pro-
vides additlicnal funotione, such ag blocking=-dedlocking.

In &a. following chapter detailed information will ba given about
the I/0 monitor requesis.

FILE CODES

Aesignzent ig done by moniter reguest or contrel command. Scoe
file codes are generated at system ganaration tims, particularzly
these uesed by the monitor. The others may be asgigned dynamically.
The file codes usad by the DETM system are:
02 used by the Dump routine, to output the disc or
memory contenta.
OF to Or: DAD file sodes used by system and defined at sysgen Irom
OF down towarde CO0 for ae many DADs ae defined.

EO: usad to read the SCL ecntrol commands from.
EF: used for operator commumicatlon.
FO to FF: used for the physical dise unitsa.

Par Device Ahddresses, sea Appendix Is

ACCESS MODES

Two sccess medes are allewed for disc files: random and sequen-
tial.

- Random access is possible only for filxed length records of 200

vorde {ane sector).

A record is accessed by means of the record number (file sector addross).
- Spouential access 1z possible for records of variable length of

up to 3200 characters (1600 werds = 8 sectors = 1 granule).

e interface for segquential accesz in read or write mode is the

same 25 {or punched tzpe, cassetie fape or magnetic tape, the

blacking-deblecking function and blocking tuffer zllocation be-

ing handlaed by the system.

A file written in sequentizl mode can be acceseed in random mode.
For furtner detzils =zee Data Management in Chepter 7.
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7 Data Manag_ament

Nata Management coneiste of a set of routires o help tne user
tranafer hiz records heiween the memory and Lhe peripheral deVices,
ta help him create files of & particular type and retrieve rocords
from these files. The routines are selected and included in the
moniter at system generaticn time.

Data Management is memory resident snd rurma al lewvel 49. This
implies, that a request coming from a progrenm at level 4% can be
processed only when thie program, or any others connected to level
49, have given a Wait menitor recusst.

411 aperations on Lhe periphersl devices take place through file
codes, so the user need not know the type and phyeical address of
each device. The syetem will find this cut by franslating these
fila codes with the aid of momiteor tables.

There are two itypes of Datz Hanagement, L.e. Two ways of writing
or reading filea:

Segquentisl fccoss Method and Direct Access Method.

The user createzs a file by assigning & lile code To & temporary
dise file {A3 contraol pommand) and writing onto it by running a

program.

411 Data Manzgement operations, i.s. reading and wriling & TRERD,
writing BOS or EOF, etc., are done by I/0 monitor requests in the
progran far esch Tecord, in which the uzer can speciiy the acoess
method arnd the data meragement function. It Iz not nacessary Lo
call special routinesz. The mode of =zoccess is determined by the
first request for & whole Tun.

Wt system generation time the ueer hee to define the number of
tuffers and their lengths for use by the Deta Management packago.
In general 2, or at most 3, bulffers of one sector length will
eulfioe. These will then be included in the gystem to be alleoated
antamatiecsllir.
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The first sector on sach digg containe a dise allocation table
(BITAZ) ir which the status of each granuls, free or =llccated, is
recorded. See page 1-35-

The second gector of each file contains s granule table {GRANTE)
with the eddresses of all the gramiles of this file. See page 1-3J.
Twa  types of Tile exis=t:

- lead module (IM): only direct mcceza posclible

- undefined (UF}: =sequantial and direct access posaible.
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SEQUENTTAL ACCESS METHCD

A Fila is sequential when the only relation between the different
rocaris is thelr sequence. When zuch a file iz creatad, the records
mast be presented in the zame order in whizh theyry must be written
ciito the disc. To access the lile; it sust be scanned sequentially
until the desired record is found.

The logical zeguence in a sequentizl file ig identical to the
chysical seguence of the recorda in the file.

Fecord Eftructure

Tzer reccrde may contain up to 3200 characters. Thisp implies that
a2 record may be part of a sector or that it may ocoupy & number of
gactors. When these records are written onto disc they are firet

bleckad into a buffer.

Logical Hecord Format

irn arder te gave disc space, the system compresges and blocks the
logical records used in seqguentizl acecees; trailing blanks are re-

moved. The format of 8 record is as follows then:

L Diata

wheret

L1 ie the record lerngth, including the words 3 and I, but not

including LT and LZ:

YIE|F il Ancord Lemgm
| ==L A | I I S | 1=
¥V o= ret used
B = 1, il the ourrent record ie a segment mark [EEEJ

F = 1, if the current record is a file mark (E0F)

L2 = the initial record length in characters, as specified in the
peer's ECE (word 2) in Write mode

& = file sector address ol the {irst word of the record.

I = the digplzcement in s=ctor E of the first word belonging to

the recard (number of charactars).




Eectﬂr_EEEDEt

The format of 2 sector iz 2s follows:

woid O IEmE

whers:

ID iz the eaylinder identifiecssicn: & number from O be 202, uBed
tn check seek operations on moving head diece.

1 is the length of area used for data in the sector (O to 400

charanterﬂj

I = 1, if ths gector has been deleted from the file.
§ - 1, if the current sector contzins a segment mark (EO0S).
F = 1, if thas current sector eontains a file mark [EDF}.

SE&cial TECATLE

—— e e . L

Some special records have the following fermat {eompare with -
Lagleal Record Format):

:EDS: 4004, .~ 0 = § =D
'-_‘—"
L1
1BOF: 2004, - -3 = 4
F 4 Q9 =3 i
LA 3
: Blank card: 2004 - 0050 - 3 = D
et B et
7y 12 (hexadecimal 50 = decimzl BO - card
length).

Hote:

Fecords on diszc alwaye consist of an even number of characters.
Sg, whatever the walue of L2 given by the user at creation time,
L1 always represents an even number of charzcters, because when
the requested length is an cdd walue, a dummy characier is added
to the record.
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An E0S is always storad in ane sector and must be the lagt record

in the seatar.
Jn EOF ig alwsys written in & =zeparate sector.

File Creation and Processing

4 sequential dise file is ecreated by the program delivering the
logical reecerds with the aid of the Data Management Package. Bach
record is written by en I/0 request up to 'Wrile EOF'. When Lhis
request iz enceuntered the contante of the lasl blocking uffer
zre cutput to the disc and an EOF record is written in the next
eector.

When & request ig given to write an EO0S, the current sector is
terminated with an E0S record and the following record will be
writter at the beginning of the next sector. Before creating a
seguential file the user must assign a file cade to 2 temporary
dige fila, If the user wante to have the file caizlogued, he must
give & KF control command, Befarn
reading such = catalogued file or writing ontc 1%, &n apsign

cormand has to he given for it.

If a user wants to update & geguential file he mugt Firai read 10,
then update it and finally write the updated lile on anather
temporary disc file. Suck an updated file can be made permanent
in the zame way se the original file and under the same name, by
means of the KF control command.
uger gives a new name to the updated file, the srigimal file Ls
not degtroyed, which enables him to have =several versions of one

program belonging to the same Library.

Head a Record

e

Ta get & legical record from an imput seguential dise file, the
neer may give a Head peopniteor recuest (LEM 1 }, az for any aother
devige. The syslem sutomatically provides the disc buffer, fills

it, deblocks the records and recovers any errors. Only the aign-
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ificent part of Lhe record will be etored im the record area spec-
ified By the user in hie ECE, i.e. contrel words will be removed
by the sy=tem.

Wher gn BEOS or EOF mark iz encountared, this iz indicated to the
nzer in the Status word of the 205 (word 4). An attempt to read
recordz bayond an EOF merk will cause an EOF siatus to be returned

to the uaer.

Write = Recocrd

i ey e ey i i o i LR

Te put & record on an output file mey be done by means of a Write
monitor request (1EM 1), as for any other device. When the reccrd
ig moved 4o the dise buffer it will be formatted with contrel
worde, ae it econsists only of data woerds in the uaer ares. The
sreten will aleo take care of buffer allecation, record blocking
and error recovery. Fer temporary segquential files, regords can
be written onto & file until the mayimom nuobar of granules has
been allecated (200). After thie, an '"End of Medium'! Status will
be returned in the user’s E0E if an attempt is made to write over
the number of granules slreedy allocated.

Opening = File

fpening = file need nct be requested by the user as this is impl-
iglt in the first read cr write reguest.

When the A3 ececntrel command ia given an
entry iz made in a file code table and a Logleal File Table is
tuilt, by the system to record information abeut the file used.
Thiz, however, doeg not imply that the file has beesn opened yet.

e e e e e o B S R W

Gloging & fila is done in write mede, efter the last record of a
file hag been written onto the dise, by giving =2 Write EDF monitor
requast. IT the user wants to write the contents of the last buffer
onto a dizo without closing the £ile, he ghould give a Write EDS
reguest. This is the case with the cemmon ebject file created by
the language processors, which de nat have fto olowse the fD file
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ag bhis ie done by the syztam when the Linkage Editor is czlled:

Fositioning a File

L ig possible for the user only o pesition the file at the firet
lagioal record. This is done by giving an Ifﬂ request with the
arder to rewind the file.

Data Managomenl Requests

The Data Management peokage is activeted by an Jfﬂ ponitor ra=

gquest (L¥M 1). The function which has to be performed is leaded
into the A7 ragister, while the AB register must be loaded with
the addrezz eof an BEvent Control Block, containing the necesaary

paramatars. The ealling sequence is ag follows:

LIE  A7,CODE
LDXL AR, ECE
LEM

DATA

wnere:

the word {0DE is made up az followe:

o CAOEA

] LA R = 15

bit & = 1: walt for completion of the evenl is implicl® in the
reguast.
= 0: control will be returned to the calling program after
initialization of the operation. Toc chack for comp-
letion the program oust give a Walt oonitor recused
(LEM 2).
kit 9 ie not used, =nd must be reset to zero. (If it is 1, the
atatus 0010 will be returned).
COHDER contains the funotlon code:
A01,/02: Read a Record {Basic, Standard)
A05%:  Write a Reeord (Basie)
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J08: Write a Hecord {3tandard)

/07t Write 8 Record (Object, d+d+d+d tape format)
JoB: Write a Record (Object, 8+8 tape formas)
/23: Write EOF mark (Close a file]

J26: Write E0S mark

J/30: Get infarmalion about a file code

fﬁ1: fiewind the file.

Wher. the order /30 is given, the uwser must speeily the file
in EOB word 0; the ASCII characters DK (dise physical files
FO to FF) or DL {(dige logical fileg) will be returned in ECH
word 1 and tke word LFTMOD1 (eee Logical File Table, part 23
in ECE word 43 the other words will be recgt Ta zero,
because disc file ccdes arc handled by the syaten-

Basie orders (01, 05) and Object Write orders {07, 08} are com-
verted to Standard Read/Write fer disc files.

The standzrd ECE, o which register AB pointa, has the following

lagrouts
[a] 74 Lb]

ez E] Even! CRaailis I FeaCode ¥
ECH1 Aecoed Amep Adriom *
ECHZ Fipyuisied Langth

ECE1 EllecireeiLangth =T ¥
B4 St k]
ECBES | ot Usied 5

The words marked X oust be filled by the user.
Thoee marked Y mugt be reserved by the user, but will be filled

by the system.

EOE 0: Event Charaster: Bit O i=s set to 1 on completion of the
1/0 operation. The other bifs are nos uged and reset tao
ZRT0.
File Code: Defines the logical reference to the file.
BCB 1: Specifies the heginning addresg of the arsa where the

recerd ig atored in CemoTy .
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EQE 2: Length in characters of the record area. {Words far basic
read on carda).

ECB 3t Humber of characters which hasg actually been moved from
or to the recerd area. (Words for basic read on cards).

BOR 4: This word containg the status returned to the uwser pro-
gram by Data Management. See page 1=110). In addition,
status /10 is returned when an attempt iz mede to write
beyond the last allocated granule of = file {End of
Hediumj and for temporary files, when over 200 granules
BETs written.

ECE 33 1z not ueed with zequential zcoess methed.




DIHECT ACCESS NETHOD

When the direct access methed is chowsen, the records within a file
may be preganized in any manner and accesslng & record may be dane
=% random, by specifying a file sector adéress Trom O to 15UY.

Thiz ia posaible because with this metheod = logioal racord is B -
valent to & physical record on the dise: one sector. When a dir-
sot access file iz created, the records may be delivered in eny
arder. The sysiem will create & granule t2ble and allocate gran-
nles to he recards {sectors) that are delivered. Bach granule
eddress ia noted in the fable, and wvhen the uger wants to read a
sartisular record, he epecifiss the file secteor =ddress, upen which
the system will Be able to find it with the aid of this granule
table. Thus, such 2 direct accese [ile mey be coneidered a kaeyed
file, where the relative number ol the record (=zector) is the key.
Although the great sdvantags of a direct access file is that the
pger can read, write ar updete individual records without having %o
goen or copy a whole file sequentially, he may nonetheless want to
he abls to accaszs such 2 file zequentially. I this 1s the casze,
the individuzl records must be formetted in the same way a&s for a
zequential file, i.e. the sector formst muest be the same and the
recorde must be written seguentially and terminated with =2 'WRITE

QP! request.

Hezord Structura

With direct access=, a logical record ls the seme ae & physical
racard: a rocard iz eqgual to a zactor,.

The [irst ward consaine the cylinder fdentification (used by the
dizo drivar Ta checx the position of the head aiter a seek opera-

tion). The remaining 204 words mey be used [or data storage.

Fi

'_-

g Creation and Proceseing

A Tile iz created whnen an Asglgn command or memiter requost is
piven. Thiz reasgrves the required number of granunlez on the disc

whare the records rcan then he written. Such a file can be made
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percanest by means of a2 Keep File conirol Coomand .«
When = Tequast 1s mede, each record is transferred directly from

the ueer area to the disec.

For DETM, the requested number of granules is allocated straight
away snd extension of this number during file creatlion is not
poseibla.

Rendom acoess filee do not have to be cloeed by the user.

File Retrieval

HEere lisz the main advantzge af a dirsct access file, because once
the file has beern acsigned, any sector record can be ratriaved,
ergeed or updated and rewrltten individually.

The pize of a file iz fixed et creation time, when a granule table
ig alsa written with an entry for each granule of the file. When
the file is catalogued by oeang of a EF  command, creation ia
tercinated and ne more granules can be added. Therefore the usar
must know the maximum size of the file at creation time (no more
than 1598 Eeutnrsj

Head a Sector

L T e ey ey e

Thig ia dene in the seme way ae for sequential scceas, the only
difference being thet the user must specily in ECEJ the relative
number of the sector within the file (i.e. the file sector address,
& number fram 0 fo 159?}, gnd specify f A far the resd ordsr in
register A7, Mersover, he must supply the system with a 205-word
muffer in which the phyrsicel record will be etored. Az mentioned
shove, the first werd contzins the cylinder identification.

Write a Bsctor

This ie done in the same way as for eequential files, the only
diflerence belng thet the uszer must specify in ECBS the relative
numbar of the szector to be written intoe the file {8 number from
0 te 1597) and specify / B for the write order in register AT.
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Moreaver, ne muet supply the disc buffar in which the information
iz stered: a 205=word buffer of whieh the [iret word will he re-
placed by the ¢ylinder identificetion by the system {Tequirad by

the phyeical disc I/0 driver).

Data Mznazement Hoguests

The Daota Management package s activsied by an IfD monitor res

guest [LKM 7). The funclion which has to be performed iz leaded
imto the AV rvegister, while the A8 regiefter cust be loaded with
the addrese of an Event Conirol Elock, containing the nmacessary

parameters. The calling sequence is g8 follows:

LET AT,CODE

LOEL L8 ,50F

LEINM
LATA 1

where:

the word CODE Iz made up az folleows:

| CALEA

bit 8 = 13 wals for completion of the I/0 operstion is implicit
in the request.

- 0z contrel will be refurned te the calling progrem after
initialization of the I/0 cperatian. To check for
coopletion, the progcrem must give & Wait monitor
request (LK 2).

nit 9 im not nsed and muet be Temet to zero. {If it is 1, the
atetus /0010 will De reiurned).
CRDER contains the funsiion code:

fDL: Read (Handom)

fﬁﬁ: Write {Rendom)

/30t (et informetion sbout & file code.
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liote: When the ovder /30 iz given, the user must spesify the fils
code in BOE word 03 the ASIT cherscters 'DL' will be re-
turned irn BOB word 1 and the word LFTMOD1 {see Part 2,
Logical File Table) in ECBE word 4. The other words will be
veset to zera, becsuse dise [ile codes =rs handled by the

aystem.

The sizndard BOR, pointed to by register AR, has the following

layout:
[ TH 15

ECED EenniCharacie | Fia Corn i
| A i B Oz Buller Brhilesd x
ECRZ Jupuesies L amit X

[ A ] Efbechivn Lirndlh

ECEA Giate "
ECBE: Falatree tiecinr Hufmodd z

The words marked X oust e fillad by fthe user.
Those marked ¥ m:at be reserved by the user, but will be filled by
the =yetem.

E0E0: Event Chawaoter: Bit O is set to 1 on completion of the L/O
operstion. The other bits aze not used and reszet te sers.
File Code: Defines the logical =zeference to the file.

ECBT: Specifies tha beginning address of the 205-word digo buffer.

ECE?: Whatever the wvalue of the requestad length, E05 words will
be written on the disc or read intoc D@ .

ECES: Remaine unaffected.

EGB4: . This word sonteins the status rebturned to the user prograc
by Data Management when Lhe sector itranefer iz Lerminsted.
See page 1-110. In additlion, status /10 1g returned when an
attempt iz made to writs beyond the last allecated granule
of a gatalagued file and, for catzlogued files, when aver
200 granulss are written.

TOES: Spocifies the relative position of She gactor within the
file, i.e. tha file sector addre=as.
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Phgﬁiﬂal Diegx fccese

Thia ig a direct access on a physical pector level and can only be
be used on DADe. The Data Management module ie not used for this type
of access, but special orders ars uded in the LEM 1 monitor request:

/11=physical read
f?ﬁuphysinal write

Moreover, the file code in the ECE must be one of the disc unii

file codes fF0 to /FF.

Accesg iz done et sector level,; where the segiors are pumbered
congecutively from 0 to r. This impliesz that word 5 in the ECB
cust contazin the diexz secior logical eddress of the sector which
ieg to be aoccessed. The disc which 1= socesaed must not be sharad
by the uwser and Data Management; but it may be shared keftween a

number of other programs doing direct physical aecess. An example
of this type of accese ig '"'Tump Digat.
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