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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







