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Preface

This s voluse I7 of & four-voluse set dealing with the Dice Opera-
ting Gyston (non-zesl bimo and Tesl time) for the PSOCN meries.
It Gescrives the Diso Real Tine Homitor.

e athor volunes of this set, to be used Ln conjunction with thie
one, contain $he folloving:

- Volume I+ Disc Opersting Monitor

- Voluwse TI: Instmotion Set

- Voluse IIT: Boftwars Processors

~ ¥oluse VI: Extended Diso File Managomont

other books pextaining to the PR0ON series aze
P2l Systen Hendbook

Peséu/pasTI Syaten Hendbook

Pe0cE operator’s Guide

and Intallation Nanual

600N Softvare Reference Data

Peoci Intentar

Grest care hos been takon to emsure that the informabion contained
in thie samual ie accurate and complole. Iowevsr, should eny ezroro

or cnissions be discovered, or should any user wish to make a suggestion
cunents, wrstton

for tuproving this menual, he is invited bo send his
on the shest provided at the end of the book, to:

s35-20C
at the cadzass on the cpposite page.



Table of Contents

BART 1 MOWITOR USE « . . s .t au i aaaaa. ... -1

B T T

Chapter 1: Principles of Operation
Chapter 2: _Memoy Omeamization - - - - . .44 s ... 1T

Chapter 3: Tntermupt Syatem - .+ .o b ... ... ... 2e1
Sardvare Interrupt LiRes « « « <« <.+ 4 o4 a4 s 4L o1
Tevels 48 81G 49+ b+ttt a4 ... 112
Software Priomity Levels « o4 v v 4 i .. i ... .. 1013
TISBRBSROT « . 1t i 4 e 113
BEGK .« o i 103

Chepter 4: Frogramming . . . .. ...l
Tnterrapt Boutines « .+ 4ot e u e i e u s

Software Tevel PXograne + . . . < . i 4444 e s

Memory Residont Prograss
Read Only Prograzs et 1
Progam Save Area + . 1. ... .. e 1
Swappabls Programs P Y
‘Backgrownd Prograne

Level 633 Tdle Task .+« .t 4 v 4 a4 e u e 122
Schedulsd 1aDels « « « v s a sy ey e a s Ceez
Reentzant Bubzoutines e 1
Tive Sliolng e
Chapter 5: Dise Dzgmnis e 1

BASESTE L a i e i L. 130
FLes 4t 133
T

RBAGOH .+ ¢ v e et e

Sequential . - i v 44 i
Bocond FOmmAt .+ v e i u o a e 1936
Bpecial RECOME + 1 . 14 i i iiaa .. 138




File Types - - v e .
Toad Motule Size - -+ -
DeCT File 120 .+ . . -

Dise Structure with DADs .

Dise Struoture without DADE

DRI Systan Dige Strusture

Flexible Dlac . - - . . -

Chapter 6: Input/Output

File Codes « . o s+ - s e

fccess Yodes -+ - 4 v - -

Chaptar 71 Data Menagenent
Sequentisl Access Kethod -
Dizect dosees Method . . .

Chapter 81 Operation . . -
Losding Dootetrap and IPL

Inttial Progran Loader (IFL) -
Starting the Systen . . . .

Mounting an mew Diso . .

Systen Messagen . . . . .

Chapter 9: SCL Contrl Commands .
Table of SCOL Commands . . - - -

Chaptez 101 Operstor Gontrol Commsns
Table of DRI Oparator Conizol X

Chaptar 115 Moniter Hequests « . - - -

Table of Monltor Reaussts

ages

1-39

1-59
1-60
1-60

-85
=

1-101
1-101

1-106
1-106




APPENDIOES . o s s s e e e

Apoendix 4: System Gemeration . . - - -

Appendiz B: Premark . . . . . .. . .-
Dime Bremark . . . o . . a sk e s

Appendix O Peripheral Tnput/Ontmet . »

Aopendix D: Contrel Uni Stetus Word

opendix 51 PSSO Seoteszap - - - . -

Apendix F: Control Comsanda - . . . -

Azpendix G: Operator Control Wessages . .

Abpendiz E: Monitor Mequests - - - - - -

Appendix I: Device 4ddreses . . - . - .

vz

a3

S5

a7

263




TARD 2 MONITOR CONFIGUZATION

Chapter 1, Systen Components - - . -

uclews - . - - -

sye

Systes Prograns

Chapter 2: Tnternal Organization - . -

Dispatoher . + - -

Momozy Orgenizabion . « « -« o+ ¢

ymenic Allocation Azea . - .+ .+ -
Suap ATeR 4 e e e e s e e
Progran Save Azas . .« ik e+
ead Only Azea v+« + « e s n s
Memory Resident Area . . o+ o
Backgroud ATR .+« o <o x e s
File Format - . .o v s e e et

Gyates Tavies . .« - PR
Commmisation astar Taule (71073) .

Frogran GontrolTable (TeROT) « . . .

Softwars Laval Tedle (DiSUE) - . o - - -

Swapping Tatla (TISVE) - . . . - .
Device Vork Tevle (DVP)

Dise Contzol Tadle (TSDOT) - .+ o+ -

LR (mx L7 I
BB ..
210p (poch of DACTS) © -

Logieal File Desoription Tavls e
File Cota Table (TiFOT) . . .
Nomtton Retuaet Addsess Tavie (FEC0)
Fasident Wonitor Reque:
Diner Uanagenent Tables

Chaptor 3: Input/Output .+ « - - -

Tavle (T4RIC

WBle8 L < o s e h e

T/0 Satem s o ek e e s

viz

n Tnterrupt Hodules « - - - « - - -

2




Service ROUBINGS + .+ s s ikt e seananaaos <t

Chapter 4: Monitor Modules : Flovokarts and - - . - - . . . . 2-T0
Fanetlonal D

TR L L

P S
. 2-156
B S 3

2182




MK L. P = 11
FBIE L . e 2172
MO ... P ]
TETRAE Lo b e e e e e 2178




PART 1 MONITOR USE




Introduction

The Disc Real Time Wonitor (DEMN) is a dlsc-orionted systen which
28 intended to supervise the execution of uaex application pro-
ascuned that these pro-
under the DO,

g=ass in 2 zeal time’envizonment. It is
gzass have bean developed and protested

The systen 1s based on a struck

of pr
* levels end software o
sp %o 45 herdvers interrupt signals and
can bo hendled. This systen is enhsnced
Label featuze.

ioritics, incorporating
kazau

=iority levels, where
5 eortuare usor levels

by the sccalled sohedulod

he moniter fs of meénlar simosure to aliow the user to easily
adast 1t 4o his particular application.




1 Principles of Operation

001 Disc Rsal Tize Konitor has been designed to supsrvise

b, on

the basis of & priarity systen conaisting of up to 40 havdvere
interrupt levels and 14 softwave priority levels. The DNTH is
conpativle with the Diss Operating Menttor (DOK), i.s. prograas
oan fizet be doveloped end partly tested under the D0W, then vaed
mer the DI,

here is me memoxy protection, go all programe run in system mode.
Tt ie aseuned that they have all been debugged snd prebested. Thore
1o haray
cyaten progrems are confined fo exy particulsr level, nor are uger-
ie thorefove better to apoak of standard

any Gistinebion betuesn systen and user programsy not all

wwitten prograns. T
syeten prograns snd spylication programs. In Parl 2 of this menuel
some guidelines axe givan as fo the interrupt levels to which some

atandard aysten progrems can best bs connected.
e priorisy systen incorporates hardvare interrupt lines and safi-
ware priovity levels:

20 to 47 aze

48 is the level for interruptable conitor service routinss

Levels for the hemivare interrups linos

49 - 62 ave saftware priority levels fov systen and appl
prograns
- 63 is the 1ale task lovel.

ST,

e nighost

ovezzule software level prograns.

ozity Level is O, 8o hasduare interrupis u

end external ns

The interzupt routines which sorvice the interna

waze intarsupta aro conmected o levels O to 47

Some of the intesrupt voutines sxe siandard; the ueer can easily lu-

Clule intesrupt routines writien by

colf, hovever. Incoming inter

upte are handled by haxdvare ané zeceive control on the basis of I




Priority level to which they have been assigned. The dlspstcher,
a wonitor module at level 48 which divides centval processor time
botwoen oompeting préorities, also allots processor time to the
user prograns. The highest level active progran alvays gets
control until it is interrupted. Regieters ave saved by hamivere
in o systen stack (addressed by »egtiater A15) snd by software in
the same stack oz in & save aes, which the aysten reserves in
£2omt of the program or in a special save aree.

here are several typas of progzems, sach related to a particular
memory sveat moory_resident, resd only, swappeble and background

pEogE:

Read only programs sre loaded upon sctivation, ons at a time; when
2 higher priority resd only progeam is activated, the current ono
ia eaged. For this remson these prograns must be read only.
‘Background programs sre programs comnscted to the lowent prioeity
Tevel. Several of them may be in memory at the same tine, allowing
multiprogranaing botwesn them.

Suappable programs ave sxecuted on a time slice basis, according
%o priority. One such progrem at a time is loaded imto a speoial
partition and its execution starbed. If, ab the end of & bime
slice a program of the same or higher priority has becoms active,
the Tiret progran (in fact the whole svap partition) iz evepped
out, back ento disc, and the new one is loadsd into memory.
Otherwise the fizst progran contimues. Programs must be doclared
sueppable bafore sctivation.

A11 these progzans, in partioulor the resd only onos, can make
use of the dymanic allocetion ezes to sbtain temporary meaory
space dynamically. liot oaly prograss, but sléo re-entremt sub-
routines will ubilize this avea. The dynasic sllocation azee i
Jocated behind the moniter area in mepory. Programs obbain and
release memory space in this azes by issuing certain monitor

zequests.




Teer writton prograns and certain standard system programs have
%0 be kept on diac and declared as memory rasident or zead only
prograus. Disc access can bo done via & Data Henegement packege
in sequential or in randon accoss mode, For physical 1/0 operat-
sons, drivers ave wsed.

Tndox DRI the EDI packsge oan be used for acoessing ex-

tonded @isc files. This is desoxibed in Programmer's Guide

2, Voluse vE: EDFI

Files are atared on disce or Dide (Dizect Allosation Davicea), A DAD
16 logieally considered ss & unole dise, although physically St may be
only part of a dfec. For each user there ie one libary, pointed ta

by the aser identificstion in the diso ox DAD oatalogue. ALl hie perma-
ment files are stored in this tbrary, which 1o located on ons disc or DAD
only, f.e. the one containing the divectory for that uer, This impliss

4hat ons user oamot have hia files stored on seversl disce or DADa uil

user identitications, Eawever, a user

of courso, ho =akes uss of seves
can have acoess to the aysten 1ibrary end other libraries by specifying
the waer ddontification of the ness of those libraries, but he can omly

zesd the date in thoss files and not write in them.
The files contained in a ibrery mey bs of seversl typest source program

files, object modules, load files (programs ready for execution) and files

not belonging to any of these types, e.g, flles created by user programe.

11 1/0 operations sve initialized by monitor requests. Moniter
mequects can perfora various functions. They consist of an LK
instruction folloved by a DATA direotive with s mumber as cperand,
4o define the function. Neo

ary parametors must firet be losded
into certatn regiabara,

oz 1/0 cperations, several functions oan ba performed, ouch as
binary, ASCIT and object 1/0, with conversion and comtral
facilities, random vead and write operations, sto.

Poripheral devices or dise files are refarenced thzough file
1ogical mumbers of 2 hezadsolmal dlgite.




Moniter requesta are aleo used to ack the moniter to perforn the

following functions:

- progran sotivation

- waiting for the occurrance of an event

- progran exit

- obtaining and releasing buffer space in the dynemic sllocation

- connecting prograus to a priority level and discomnecting then

- auitehing fron ons progran to another one &t the same level to
allow t1me slioing, L.e. allotting processor time to seversl
prograns on ans level by turns, on the basis of tizer interrupts

- getting the time and date

- tnforning the monitor of the acourrence of s svent

- dizeoting the momitor o watt vith activation of a progran
ntil a certain, speoified tine

- vaserving a peripheral device for exolusive use by ame parti-
culer progran; detaching thet device from he progran

- assigning and deleting file codes

- providing for the creating and use of unsollicited operator
nessages dssigned by the user himself.

2 special feature, enhancing the miltiprogranming aspect of the

, which is used in conjunotion vith

ayaten, s the schy

onitor Tequesto.

A scheduled label is a subrowsine hich ia started when the
monitor request function has bsen conpleted, although it 1o
apecified at the same tims as the monitor request, i.s. the mein
progran cen combinue whils the requested funotion is performed.
For oxauple, combined vith an 1/0 Teguest, the main program
continuss vhile the requested /0 function fs perforned and the
zanch to the scheduled label zoubine i not made until that
oparation has been tarminated. This can be very useful, for
exanple to snalyse the Tesulte of a monltor request.




2 Memory

=y layout 1e as follove:

— —J/n
HARDHARE INTERRUPT LOCATIONS

e
TRAP LOCATION i

80
v abpREsS 782

84
SYSTEM TABLES

/o8

STACK OVERFLOW AREA -
I sTack 1
} HonETOR 11
YNAMIC ALLOCATION AREA
I PROGRAM SAVE AREA 1
I READ ONLY AREA 1
I MENORY-RESIDERT AREA (OPTIONAL) {
} SHAP AREA COPTIONAL) 1

BACKGROUND AREA COPTIONAL)
END 0F
HEMORY




- Losation /0 ta /76 ave hazduave saterrupt 1
hazdowized to internal and sxtemal interrapt lines. Eech loce-
4o contetng tho addvess of tae Laterript Toutine zagiired o
sexvice the intorrupt comected o fhat Losabion. Tha interrapt
connected to ocation /0 has the highest priozity (level 0).

3. They ave

_ Locatton /T8 contains the address of the trapping Towtine vhioh
handles sizulation of certain ingtructions not inoluded in the
azdvere (o.g. double add, double subtract, mltiply, divide
multiple losd, multiple store and double shift).

- Tacation /80 contalns 0.

- Location /62 ointe to the
2 oysten table viich contains inforsation which may be of use %o
4he user progran. The layout of this table can be found in

Part 2, chapter 2.

- Locations /04 to /OB ave used for other syste
The eres sccupled by tha stack fs defined at =
tion time. When an intasrupt ocours, P-register and SV are

ten geneza-

stored by hardaze and 4 nupber of registers by softua:

The mumber of registers siored depends on whother the inter-
rupt Toutine sexvicing ihe intorsupt vuns in iuhil
(anyvhere from 0 to 15 rogisters) ox in enable mode or bren-
ches to the dsepatoher (alvays 8 Tegisters). The A15 Tegisiox
alvayo points bo the next fres location in the stack (vhere
a11 information is stored fowards the lover memory

acazesses). When ATS reachies the value /100 or becomes lover &

stack overflow interrupt i given.

- The area after the monitor area 1o the uger ares.

which is reserved by the

» at initiclizatior time, blooks of memory space can be re-
quested by the system oz by the user. Tis is salnly intended
Lot use by read only prograns, slthough amy user routine msy re-
quest opece in this srea, For this purcoss the program mist give
a 1Get Buffert momitor request. When the use of the requestad
buffer is no longer Tequized, a 'Rolease Buffer’ monitor reguest
mugt be given.

e size of this aren ot be lazge enough o avoid a deai-lock
in the system. Prograns Tequesting space in this ares mignt be

18




Pub In valt state, L such a Teguest cannct be cerviced
tamoatstely.

he Resd Only Ares ie used by $he dise vesidont read only pro-
rans. These progeans are loaded dynanically into this erea, one
&t & tims. Vhen a Tead only program of highor priority than the
5 oemozy is vequested, the latter is erased by

ons currently
‘oz this reason thess programs ere read only end

maet use the aynasic allocation area for buffers, work avess,
sto. This pertition muat be at lezat /80 worls Long. Tt
may be used by stantard system progravs, ouch as the operator
coumnioation paskage and ceztain meriter raguest mpdules or by
apslication progzams. These progrems mist previously have besn

declarad as read only.
2 is used to save the Tegisters of & progran

when it ia interzupted, Tte aize can be specified st systan
gensration time and mast be such that it can contain all save
szess of all progeans, including systen prograce.

Tuis seve srea mist also provide space for saving regloters in
case one or moze schetuled lavels are included in the progres.

The Hemory Resident biez is an cpbional pertition. If used, it
contains prograe vaich ave usgently requized, i.c. intermupt
routines ox high priority real tize prograns. These programs
are londed on operator Teguest, remain Tesident in memory and
ave scheduled according o their priority levels,
The Swap_Azea ia used to losd svappable prograss into memoTy,
one at o tize, on the basis of priortty level and tine slioing.
These prograus, vhen svepped, are written nack onto diso, 8o
they mey nesd o work ares in the Dynsalc Allossbion Avea.
progeans comnected to level 62. These are loadsd dynauically
and several of them mey be in this area st the sams tims, to
ellow for multiprograsaing betwasn them. No progran svapping
takes place. When exscution of & program is comploted, its
ece ¥ill be veleased sutomatically. The size of the

[a—
monitor svsa iu caloulated by the syston at loading tine and
depends on the configuration.

The size of the other mecory aveas can be defined at system
genezation bime, but they mey be modified at systen loading
the monttor ie initializod.

tize, vhe:




Interrupt System

Prograce and routing

under DREY xun on the basis of an
interrupt end priority systen consisting of up to 64 levels.
Tose lovels are subdivided as Tollove:

lovels for intermupt

Toutines connacted to the harduars intessupt lines
bardvere intermupt linea

48+ insorruptable monitor

sexvice Toutines

49+ niga-priority systes or

prograss
and systen prograss:
+ foreground prograns

+ background prograus

© iale task

softuare prioxity levels

Level 0 hes the higheat prionity, 63 tho lowest, so all hardvare

terzupts aluays have priority over the softwaze levels.

contain the addresses of #hs intersupt routines

For the interupts the uer can dofine tho priozity levals

at systos gomeration time.

Ihe following priovitien ave reoommended for tho variows
orzupt Jine

sower failure - (intersupt Losation /00)
LEW/staok oveztion - (intezrupt Location /02)
zeal tize clock - (tnterrupt Location /04)
Tloating point prossssor sto.

not uaed




/5 ¢ ot uasa

76+ operatorts censole

i+ contzan panel

/8 - /B: Data Communication on Programmed Channel
punched tags zeader

€DC isc (address /16)

X1215 atso (aidzess /02)

flexible disc (addvess /03)

cend zeater

tape punch

Line printer

1215 dico (address /01)

o asse (addzess /17)

/14 = /1F: Tata Gommmication on 1/0 Processor
/21 pege teuit

Lovels 48 and 49

Lvel 46 $s handled by the system as a pueudo-hardvare intersupt
levl, i.e. programs on this level also use the 415 gtack and
Eove the same intorfaces 2c interrupt Toutines. Usually they are
intended for proocasing a higher level interzaps, which does not
reuuire servicing at that level. For example, an 1/0 Tequest is
entarad via an LI interzupt. &s soon as the request is recogn-
iz08, the 1/0 progran branches to level 48, co that other inver-
rupts nay be sorviced, while the 1/0 request is handled.

Most of the 1/0 interrupta ave received at high priority levels,
but processed ab lvel 46,

Level 49 1s used sspecially by the systen o process & nuabver of

they are dispatched in the save vey. This implies, that user

prograns at level 49 say influsnce the response tive of aysten
prograns at level 49 in a real time system.

1-12




chuare Priority Leve

e lsvels 50 to 62 are connected to user programs which ray or
ay rot be zelated to each other. The programs ave activaled by
£, in which case 1t lo possible

for one progrem to sctivate another one.

control comcand or enitar Tequs

The levels 50 to 51 are reserved for foreground uger programs,

while level 62 1s reserved for background user progzams, i.e.
Drogzans which have the lowest priority in the systes. Actuslly
4nese are prograns which have not beea commected to & softwaze
Luvel. They are antomstically loaded us backgzound level progrems.
liotes It is possidle 2o connoct & Foreground

zogran (core-

zevident, read-anly or auappable) to level 62. iow-

over, when such & progvan exits, it in faressdl, as io

done with backgrownd programs.

By means of the memitor reguest 'Sultch insids a Level! Lt v

boseible ta Sivide prosestor 4imo amons severa:

prograze on one
Level, on the basie of real tine olack interrupts.
20 hendled by he lictivato!

ad on to the dlspatcher (see bolow).

01 63 1a rssevad o Le task, an instuction sagunce €0
Li%e cenitral yracessor time. Soo also Chapter 4 Programs.
Discatch

) rusming on level 45,

cotule (i

he dfspatoher is & conit:

ihioh aivides cenbrel proceasor time by starting progrems

aceording to thelr priority.
Jer can ba ontered oxly fros =n interrupt Toubine, i.e-

me 183
rupt and monltar

Lrom & lovel below 48, much a5 the 1/0 it

roquest handlers.

Systen Intermupt St

.

\hen an intersupt occurs, cevtaln information sboat the in

e the intersupt can be
ea progmam or Toatine must be saved before the intersupk
113




Thic ia done in the o

en atack, the acdress of vhich is held

in register A15. The otart address of thic stack is defined at
aysten generation time and 1t 1o built in a dovavard dizection in
momory, 1.0. towards he lowes addresses. The A15 register alvaye
soints to the firat free location in the atack.

Upon interrupt, PEW and P-register ate alvaye ssvad in this stack
and also a number of registars

- 207 nusber if the interrupt zoubine Tung in izhidit mode snd
takes care of restoring the zegisters itaelfy

- Eegisters &1 o 48 1 th
or onds with a branch to the dispatoher, becsuse the dis.
patorer alvays handles the stack on this

interzupt routine runs in ensble mede

e

Low adizess

high adiresa

Whon the stack pointer (A15) reschos o¥ beconss lovex than the value
o interrupt ssoura.

/100, the 1sst iocation bafore the stack overflow are

Ihe Progran Status Word, stored in the stack upon interrust,
contains the following information:

bits 0 %o 5: priority level This infornation oan)

& and 7: condition Tegigter: be moaified by the

o ool ser
+ Fo2

95 intersupt enabled——
10+ control panel intarmupt | . Mhis information can
11 power fatture be displayed; but not
12: zeal timo olocx modified by the weer-

13¢ LH/atack overfiow
14 memoxy protect (» 10 for PEST)
15: systen/user mode (856/7)

1-14




Thore are seversl types of user-wmitten progTa

tas hexduare intesrupts

- interrupt Toutines, servicing on
era connectod to any of the hardvare levels O to 47
~ subroutines (veentrant or mon-reentzant); they are calied th

= CF (call Funotion) instruction and zua on tho level o

callirg progran
- progrems, comneoted to any of the softvars levels £9 1o 63. This
categary is subdivided as follows:
2 prograns are comected 4o any

€1, prograus on

nemory, leval 63

Uses interrupt zoutines must have been comiecis ia ans of the
/0 %0 /16 Tt 15, the

intersupt locations in mesory (Locatio
address of the interrupt voutine must bs placed in one of these
Locations, which st the seme ize dstersines the prioriiy level of
S.c. the Intorsupt routine whose aidress iz
Loadad fo locatis w ().

The interrupt routine addvess may be loaded into Taia Losation
wage, Ono of thee ie to link-oilt and include the rousine
4he systen modules st syston goneratian tims.
the 1D comesnd (ses chapter 9).

the Intormipt routine.
on /0 bas the kighsst priori

uith the rest of

It can also be dore via




\hen an tntersupt occurs, ho P-register and PSW of the inter-
rupted progres are stosed by harduars in the system atack pointed
to by the M5 zegister (sse Ch.3) and the syaben is put in Lbidit

rode.
fhen the interrupt Toutine zecelves control and from within the
zoutine the user msy store eny other Tegiaters by soffware, if he
wishes. Tha interrupt routine may noy conbimse in inhibit mods, or
it the user dscides that other intorrupts must be sele to ovemrule
the ourrent one, he may set the syoten to enadle made by giving an
ENB tnctraction. (Nste: If an DN instraction immediately follova
the BIS ingtruction, = dusmy instruotion must e insertod, becauso
axbernal interrupts srs scanned svery two instructions. This dumy
inatzuotion cay, for sxample, be another ENB, so the sorrect
asquence beconee: BIB-ENE-IKH). This, however, entaile a substantisl
aitference in tho hendling of he system stack. If the Toutine Funs
in irhibit meda frou beginning to end, any of bhe Tegisters AT and

414 can be used, provided the weer Tizst takes care of storing 01d
contenta in the 415 stack and restoring them st the end of the
routine. This mey, for example, be done ss follove:

STR 41,415 (0n PE56/7 and when the pimalatlon rou-
o tine for wultiple Losd/store has bow se-
L s Leckod at syogen for 2052, the seguerce a1
R 8,415
cottas ocide
1an 8,5
i st W as )

215
Sa the case of an intarrupt Toutine In lnhibit mode with

nornal retusn via tho A15 stack, The BN via A15 Tssults in an auto-

aatic cnable.
Houaver, if other intersupts ave to be enabled during e Toutine o
branch £zom the interrupt voutine to the

the uesr makes an absolut
atapatoher (ABL M:DISP; Zor dispatches address: ses CVD), he must
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take oare that before the SN or ADL instmuction is given, tho A15
stack contasns only P, PEW and rapistere A1 to 43 inclusive,
aczuee on this basts the A15 sback Lo handled.

- Interrupt soutines muat start by ssving the old contenta of ihe
rogisters to be used in the routine.
= Before retuming via A15, the old Tegiater contents must bo ro-

stored.

a branch 1o made to tha dispatcher, the stack mist contain
ogisters nged, muat

, POV eni zegiater A1 to 48, e0 eny other

Feve been restored before msking the branch.
- In cass of sn intersupl routine for inteenal Intorrupts (1

stack overflow, real time clock, pover feilurs, sontrol panel),
inning of the routine,

an RIT fnetruction mist be given at the

o reset the intarzupt. Ses Yolume II.

Software level programs unier the DT are those spplication or
ctandard ayaten prograns whish are connectod to any ons of the
Tevels 43 %0 63,

The prograns required fur a real time pracess may be used by one
or more other programs. They are loaded into memory ee separate
srograns aad the comnections betveen the programs which are xe-
leted to cach othes are supplied by monitor Tequests in the

individual prograns




4 progran is couscted to a level either at loading time (g

Gontrol Connand) oz by & monitor Tequest (Gonnect a Program to

a level - LiHZ0). Tha level 1s Tegistered in the PSW (bits 10-15).
Trogran activation is also possitle in two veys:

- by Control Comsand, at inttlalization tize.

by en 'Activate! monitor request (LON12) fron another program.
After zotivation, the dispatcher will start tho prograss sccording
%o their priority.

Besides being connected to a leval, prograss can also be comnacted
4o & timer, so that they may be sctivated st a certain tie or
after regular intervels, according to parameters which the user
specifies in & menitor raquost 'Connect a Progran to s Time
(mort0),

e
vasious levals and between memory-resident programs of the samo

5o posaible to shere central processor time betueen

Jevel (including backsround prograss, once. they heve been loaded
into nemory) by time slicing, i.e. the moniter remest 'Seitch

(Lmm3), ses below, The 'scheduled label'

Inside a Sotty 1
“a anothes feature vhich extends the possibilities for real time

progransing, sss below.

After a progran has besn loaded; all zelevant inforaation about
it te otozed in & Program Control Table (sse Part 2, Chepter 2)

in the POT Pool inside the monitor avea in memory.

The prograz recains under monitor control atil it ia disconnestes
Cron Lts level, during vhich time it passea theough various states,
as recorded in the 20

2 Snactive: the program has been connectod to a leval, but it hag
ot been called yet;

~ active: the program has been called, and is not yet terminsted;

- walt for exeoutiont
tice vhen 1t he

the progran fe ready to uss contral processor

the currant highest prisrity;

 wait for sn event: the progran has given up sontwol voluntarily
Nith a 'Wait for an Event! monitor sequest (LKN2) to wait for
the ocourrence of a particular svent.
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Memozy resident Prograse
Asida from intarzupt routines, some high priovity foreground

srogzans mey also requize to be memory resident. Thay should be

50, when their activation, in response to a reguest, camnot be
delayed by the bine resuized for loading such a progran. Those
prograns eze loaded at initialization time by control comsand ID,
Which inplicitly defines them as memory resident. They oceupy &
speetsl memory partition (see Chepter 2).

4 17-%0xd save evea lo allocsted in the progzam save area (see
below). Vhen scheduled labsla avs used, 17 + 1+ 16 + n words ave
caved, where n Le the paxioun mumber of scheduled labels alloved

in quene.

Read only Progams
Prograns, for which the response time 1s not so axitical, san be
declared 7ead only by the control comsaud RO, given at initialie-
ation tizs. They are loaded loter on, on Pequest, into a spooial
ition (sse Chapter 2), which mist be ot least /850 words long.

E
Only one program st o time cooupies this partition. When a higher

eriosity Tead only progran is activated, the current read anly
mogean is erased by loading the higher priority one. After this
one has terminated =nd made its exit, the forcer zesd only prograa
15 xesumed.

PU tine iz thexafore not shered between programs in this pari-
Ltton, Since a resd only program can b interrupted and crased at
any tine, cartain provisions mist be cade.

Taese prograns aze read only, so they may mot oontain any lovat-
ions that say be modifisd, any vork aveas, I/0 buffere. Tor thess,
the Gynanic allocstion avea mist be used, =o that this information
16 alvays safe n cace a read ouly program ie erased by amother
one. Spase in the dymanto allogstion area may be obtained and
relesced by means of the monitor Tequests Get Burfer (LE4) and.
Feleass Buffer (LKU5).

Moweaver, the system provides for a save avea partition.

In thie area the contents of the erased read only progren’s Teg~
Loters end PG ave saved, The aize of this azes must be specified




ot aysten gonoration tios and mist be largs encugh to combain the
save aress of all user and eysten prograus (see Part 2).

This save avea in nenaged by the myston.

Finally, Read only prograns showld not give a Weit request for an
event which must be et by enother read only progras of lover
priozity, for any Valt Tequest will look the vesd only area fo
other read only programs of lower priority.

Erogras

The srogran save azes is raserved to store tho context (P-reg-
ister, PSK, veglaters A1 o 414) of progrens rumning at one of the
Levele 49 %0 €3, in cams of a priority chenge. This may be the
cape when control is given to a higher priovity program oF, if the
oursent progran ia waiting for an event, control may alao be given
o & lower priosity program.

(2 & progran 4s interrupted, tts context is saved in the system
steck addressed by register A15).

The asve area consists of 17 words Tor pograns not using euy
schaduled labelo or 1741416420 words for programs using scheduled
Labsla, vhere n 1o the maximm number of labels Which may be
schedulad at the same tins (seo also Fart 2).

The save ares is allooated by the systen ommand language SOL,

sach tims a foregraund progran is declared (or loaded) or & back-
ground progran ip activated.

Swappable Programs

4 evappable progran 1o executed one at a +ioe, in a spacial part-
ition in memory, from which 1t may be swapped back onto disc to
uske Toom for another swappeble progras. Progran svasping may
ooouz in this ares vhen a swappable progras of & higher or eual
priority level is aotivated and, at the same tine, o tize slice
hae clapsed.

4 time sitce 10 o p2

efined period of time during which & svepp-
able program is allowed to run. Tha svappable program which ia in




Bemory Lo svapped st the end of a time slice for another ome with
the same or @ higher priority level, wnless 1t is the only progran
on the current level and this fo also the highast active level, in
which case the progran oontinues for smother time slice.

Thara is a diffarence vith rozd only programs in that svappablo
progean sre ot ezased but veitten back onfo disc integrally.
Howeves, avappabla progrape nsy have thelr buffers and ECB's
allocated in the dynamic 2llocatlon azes, e.8. for wailt with swap-
out, non-disc 1/0. The response time La muoh the same a8 With read
only prograss, however, beceuse the svap opevation will take a
certain amount of time, depending on the speed of the disc and on
the elze of

the evap progras.
fny foregrownd progran fzom level 49 to 61 may be Geclaved vapp-
able. This is done when it is loaded, by means of the control

comnand §9. The length of the %ime slico can b defined at System
Genexstion, in the SK command or by meana of & SepaTate comssnd:

.

Sackgrownd Prograns

Thace are programs of the lowest possible priority level (62), i.e.
time consuning programs of which 1t Goes Tot matter if their
exsoution ia delayed.

Sackground prograns are loaded automsticslly when o Tequast for
thetr activation is

de. They need not be conneoted to a leve:
afore aotivation, for they will automatically be loaded as level
62 progesna. Tt is possible to have more than one progrem in the

background azea ab the aame tise, 5o multiprograming is possible
botweon beckgzound programa. Vhen exeoution of a backgzouwnd
progean is terninated, the memoty space 1t occupied will be Te-
laassd autonstically.

Mose dstailed informetion about the internal menagemsnt of the

memozy partitions fs given in Pat 2.




Level 63¢ Tale Tesk

Lovel 63 i zaserved for the idle task, an instruction sequence
%0 use wp idla GPU 4ime. Tt is memory rosidept snd consista of 2

Under DATH this sequence can be roplaced by smother one, for example
seasuring the systen's perfornance and cospating the CBU ldle time.
It mict have the seme interface as oiher user programs, with the

following exooption

- o monitor requests wust be ussd which will put the program in
wait state, explicitly (Vait for dn Bvent) or implici
Thazefors, 1/0 to output celoulstion Tesults should prefersbly
take place in & progran ot another level, s.g. 62.

- The id1¢ tesk mey not use the Exit request, since 1t mst con-

11 idle GFU tine and must Loop inside the progran.

- The entry point miet be IDPASK and 1t must be processod with the
woer Librery before the syston Librazy at STSGEN.

If 1o monitor zagueats are used, the respanse time of the system

W11 not be affested by the Lile task.

T4 will Ve clear from the above subivision that, although a pro-
gran ay be declared in any class, the matn reasons for deciding
on progzan deoleration will be response bime and calling frequencey.




ScREDILED LaRELS

he scheduled labol Ls @ featare which allows the user to do a

sort of Mti-tasking.by attaching & zoutins +o 3 monitor Tequest.

‘o taif ond, the user specifics the monitar reguest as having the
tuots comploaent of the DATA nusber indiceting the monitor function
wnich is %o be orocuted, folloed by the label of the routine which

muat be exsouted upon cospletion of the Tequest. For exacple:

nonal 1/0 reguest:  vith soheduled label:

1K 47,08 WK 7,000
LKL AS,SCBADE IDKL  AN,ECBADE
Lot o1

Daza 1 DATA -1, SCDLAB

In thia case, the Toutins SCILAD 1s to obtain contrel on complotion
of the 1/0 monitor request specified. Wien o scheduled label is
attached to an 1/0 requsst, ons should not et the veit bit, 5o
+hat the progran can continue concurTently with the 1/0 cperaticr
seaussted. Vnen that operation 1o finished, control is passed to
+ha SCDLAD routine, and the P-rasister, PS end registers A1 to A1
axo storad in the 16-word cave avea (SATATE) in front of tho user
Drogran. (Whon cntering & acheduled label Tovtine, only ihs contents of 43 fa
Significant: SCBADR) Wnen the zoutine is fintshod and exits, control is
setusnod to the ammitor, vhich passes contzol 4o a posidle folloving
Schodnisd labsl zoutine, o back %o the caln progrem by restoring the

segisters and ZSW fxon the save avea. This oan be illustrated as followes




Any munber of scheduled labole mey be glven in a progran. Rowever,
i% 1 possible that one scheduled label is blocking execution of
another one becanse it is active, i.e. using central processox
time. 1n such cases the addzesa(os) of tho queued soheduled lsbsl
soutines aze temporarily stozed in a table (FILLB). The maxisua
auaber of soheduled labsl addsessss which cay be stored in this
fable at any one tims is the mumbor defined at system genera

tiom time. This is the only restriction. Quened scheduled
Lavets ave treated on a firet-in-firsi-out basis.

Hote:

AlLtnough 1% ia possible to give a Wait monitor Tequest within a
scheduled label routine, this ie not nommelly Tecomended, for it

blooks exscution of the whole progrem.

Exaeple
Tnis exanple 11lustrates how cohiedulod labsls ave gueued in

FILLED table, when thelr exscution e blocked in oase of an 3/0

the

operation on o slow device.
In » progran thers are thrss monitor Toquests for owtout: anto
4ape punch, typevriter and line primtor. To sach of these Tequésts
o schedulad lebel ie attached. Bach of these scheduled labels ro-
queste output on the typeveiter. In suoh @ case, it will be

evident that the line printer output will be finished firet snd
$hus that the scheduled lahel attached to that resuest will To-
coive control first. Now, when the other two owtput operations in
thie main progras ave Tinished, the cohetuled lebels attached to
them will ba queued in FILLAS, for they sre also reguesting out=
pub on the typewriter vhich ie etill busy with the last eoheduled

1abel. ¥hen that one is Finished control is passed on the lapt ono
entared in the PILLAB table.

Note, that in this case the inird echeduled labsl is the first to
macsive control, becauss the T/0 to which it vas attached vas [or
line printer and terminated baforo the other to.
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thrant Subroutines

tzant subroutines are aubzoubines vhich can be used by more
than one progran. They can b imterrupted and restarted for &
higher pricrity program ot any time.

Those subroutines must be loaded into memory in such & way, that
the prograns which will ue
To this purpose they can be link-sdited with
opazation). At the end of the process the Linksge BAitor will
print & 1A, This mep will enstle the user to find the displacement
of each of the subroutines.

Yow the user osn write a dumy progrem vith the
of the ubzéutines ussd by his progren.

hie dumny progzam is loaded and then limk-sdited with all the
prograna vhioh wee the loaded subrowtiue
Imow the subroutine start addze

art addzesses

50 that these prograns

Hoter Direct addressing is not possible, it is recomended to
use the reglatora for this purpos

Exasple:
ateplacement 1
atsplacenent 2

543 Four subroutines on tape
atoplacenent 3

st
dieplaconent 4
Dumny progrems
e v
mmr st
Y 542
mTRY 543
sal EQU /2500
Siz BU Bl + 'isplacemsnt 1!
545 B 5A2 + 'ileplacement 2!
SA¢ EGU  SA3 + ‘atsplacement 3!
=
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Thia Gusny program miet be 1inked with sach progras using any of
the four subroutines. The programs, for example, oo as follows:

e
momr sat
Eo
(‘-r 14,584
‘cr 4,540
=

If a re-entrant subzoutine wishes 0 call onother reemtrant aub-
zoutine, it must reserve tuo words in the dynamio allocation ares
theough tha 'Gat Buffer! monitor zecuect. The subroutine cbtains

any other meuory space it raguiros, in the same manmer,

Re-atrant subroutines oamnot use scheduled label routines.
If & subroutine 1o interrupted for ancther program of a higher
lavel, requiring the same subroutine, we get the folloving ait

uation:

- rou U

= w0 =

- Progran P1 starte rumning.
 GF is given, FSH + P of P1 ave storsd in stack, of vhich the
address is given in A14 and subrowtine ROUT is staried.




- Interrupt for program P2, PV and P of ROUD avo stored in the
staok speoified in A1 snd P2 starts rumning.

- CF 4o given, PSV + P of P2 ave added to tho stack specified in
414 and subroutine ROVP i started and alloved to tezminate
with KT A14.

- P2 10 zesumed and allowed to terminate mormally

- Via 415 subroutine ROUT is zesumed and alloved to terminate
Wit REF A14,

- 71 1o Tosumed.

Hoter the stack indicated by AT4 has to be reserved by the user;

the stack indicated by 415 1o Teserved and handled by the

wonttor,

Time slicing
For some softwae level prograns time slicing is possible, i.e.
sllotting procsasc tims fo saveral prograse comnsoted to one
lovel, wnder contzol of & timer and by turne. This is alloved
only for pemory-reeident progrens snd hackground programe once
thaey have beon loaded and fanctiong as follow:

he

Lot us assume that level 52 Ls comnected to & bimer, e.g.
zeal tims clock, snd that a program on level 52 contains the
moniter zaguest vhich activates the suitching procsdure:

Real Tine Clock—(32)-bovttohing progren:

WK AT, 35
1
Dt 13

his oalling sequence
roquests avitohing on
Level 55.

TATA 3 'Exit! momitor Tequest
40 g0 4o lavel 55.




Level 55 has thres prograse connested to it: 4, B end O

4% an interrupt of the zeal 4ime clock (overy 20 millissconds),

4he program comnected to level 52 pexforms the svitching request

and exite. The dfapatohsr than sotivates one of the programs 4,

B ox C on level 55, to which ever one it vas painting. This

progran then starts running:

- umbil an interrupt starts en interrupt Toutina (level O o 47)
or until it ia vequizad to start level 53 o 54, 0.g. beceuse
an 1/0 opezation for vhich ono of them vas weiting is ready.

- untsl 20 williceconds have prosed. Then the real iime clock sives
another imterrupt and control is Teturned ta the program on
Javel 52. Another Tequest ia perforned, level 52 exite end,
barring higher priosity intorrupts, the mext program on level
55 is started, to Tun urtil another 20 mGecs. hiave passed or
higher priority interrupt ooours.

This sequence oontimues until the programs A, 3 and C heve had

enough prooessor time to be executed.

1f, for eny reason it is desived to 1iait the intersupte during

switching 26 mot as possible, the switching progran can be

connacted to level 50 and the programs b0 bo switched to level

51. In this case, only hardware intesrupte can interfere.

Hote

This request 1s aleo used by some of the monttor medules,
S.0. those vhioh handle ha monitor Tequaste Aotivate, Bxit,
Detach Device, Release Buffer and Tnput/Output.

Ta & svappable program the bime slice cownter can be forcsd
%o 2070 by some moniter requests:

- Wait for an Event/Valt for a Given Mue: T bit 15 of BB/

bine slice counter 1s set to zexo.




Disc

To undaratand this chapter % 16 necessszy to define some concepts
sivst.

e a1

ganization i3 basod on seotors, vhich

 sections of a
track vith a length of 205 words, of vhich 200 sre usable.

0n the basis of this ssctor concept, the following definitions
st be kept 1n mind.

- Dico Seotor Physicat addzess (3SPA):
the physical address of a sector on the diso, 1.0, tho addxsss
of & sector in a consasutive arrangenent.

- Diso Sector Logical Address (DSLA):
+he address of a

on the disc as caleulated by interlac-
ing, which ia ordeming the soctors in such & vey as to meke
access as effictant as posaidle (soe below).
- File Sector Adsress (s54):
the adaress of & savtoz inside s
File anagenent. (ow).
Inside a file, the =

ogical file s mensged by Dise

numbaning starts ot the thivd sectors

rhsorled seotor
Lonbms seotor (soe ve1on)
sector 0. Tnis 13 8 Pile 3

or_jsdres:

The types of diso which can be used in a PBO0 configuration ars X1215 and
X1216 aisca, CIC dlace (40N and BOK) and flexidle diso. The flexibls disc
ia considored a8 only @ phyelosl device, so Data Nanagoment (see Ch. T)
and the DD concopt (see Oh, 1 and below) do not apply to it.

sEoTORS

he o

ic unit in the organization of
a

21 types of aisc used 1o a
tions take place st sector level. The
ssctors are mubersd faz O %o 5, cons

a5 op

1y, They can be sce-
ugh the 1/0 driver. k secter

5ed dizectly Trom any progmas

bas the following formst:
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The fdentifier 1s written in the firet word of every sector only on XI215
oz ¥1216 aisos by the Disc PREMARL progran, On CDG disos no ddenti-
flor is written.  For moving head diace 1t contains the mumber

of the oylinder in vhich this ssotor is located. Por fixed head

atsos its value S not elgnificant. The ldentifier is used

by tho systen to check Lf & sesk operation has been muscessful or

not. The fizst word fs set by the driver when a sector ls vritten

onto the aisc. This vord mist not be modified during the 1/0

tzanefor, or 8 lsesk erzoxt status may be returned latex, vhen the
saie seotor ox enother one in the sams oylinder is acossued.
Athough phyaically ‘the ssctora on & dlec are mumbered comsscubive-
1y (Dise Sector Physicel Addresses), for logical handling they ave
mimbersd in & difforent mamer (dige sector logical addresses).
hie is done to give & requasting progren snough time to process
ng the next one in & sequential

the cuzzent sector before reque
process-

For those Logioal sector addresses the sectors are interlaced, 8.6 o
» factor-3 baais for dlscs with 16 sectors per track (X1215/16),

o aiso sector

“physical sddress
dise seotor
™ lopical adersss

16 sectore




me
to their logical sddresses, e.g. all Data Hanagoment op

o sactors 2re aluays, except in one case, handled according

tione

take slace on this bacis and when a dicc dusp is made, the seciors
are Gusped in their logical order. Only With dlac error messages is
the sector address indicatad the physical address.

FEs

Ve have soon that the tern [ile sestor address dekes into accourt
“hat the fizet tuo sectors of & file are zesorveds one for file
heador ene one Tor a teble celled GRAITS, so that seotor addzess-
Vith the thizd sactox, which gete file sestor addsess 0.
Space ailecation an the aise for a file s dons on the basis of

ing stas:

fgrenules, whore cach gremule Le an ares of © conseoutive disc
ceotor logical atdressas, s, 8 logloslly consscutive sectora. A
File ie alvays stored on an intoger number of gramiles, 5o one
granule cannot be shered by two or more files. The systen allocates
20 meny granules oo neceassry to & file which is bolug writien.
These granules ave chained and attached to the file codo assigned

he sddresaes of the gramiles allooated o @ Tile sre kopt in the
fable GRANIE in the second sector of the first gramile of st
fite.

he cectox GRANT 1s initialized when o file code i

assigned.

SRANTS 18 Tillad with the addresses of the allocated

wles, any remaining words being set to zers.

Tor sequential access, vhen an attempt is eade to writo onto &
swemule which hag not yet been allocated, & new ons is allocated

end GRATTS is updated. The system manages o table called BITAB

which containg one bit for each granulc on the dise or DAD. This tadle is
copied into meaczy whan @ ise vack 1s loaded and wpéated in core

and written back onte dise when & Keep Fils comsand is given. A

bit in set to 1 when the corresponding gramule has beem sllocated
and it 10 O when the gramile is otill free. Allocation takes place
wie thic table, after which the granule addzess is stored in GRANTD.
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In this table, location 2 (142) Ls the address of the ith gramals.
If the granile has not yet beon allocated, the losation contains
#he value gero.

he granule addzess in a binary value from O to n, Tepresenting
the relative seotor address, from the bogiming of the diss, of
$he firat cector of the granule. GRAYTD is 00 words long.

Nate: Rendon sccees files of more than 200 granules aze pos-

aible, bub when such a fils is deleted wder the Dise Opera-
ting onitor (D0M), only the firet 200 granvles are deleted.

Pinally, & file ia organized as follows

de the file, the wseful area in a seotor is 200 words (ssa
Recoxd Pozaat),

The firat tvo granules on a diso or DAD are alvays reserved and ue
by the syatas for catalogues end 1fbzarts




o0

wonES

+ randon

Files san e accessed in two way ere sequential, cach

acsess wode vaquiring a d1fferens organization of the file.

tag the following
ogical zesord-one physicet

zecondnons diso gestor.

- the zesozds in the file cay be organlsed 6 any mamner. kocess

takes place sccording to tas file sootor addrese, i.e. by the

2 the racard in the file (not counting the
1o header aré GRANTS). The

zelative position

sizat tyo sectors, waish aze the

Logical sequence of tha zecords Ls mos fdentical to the physice:

aoquonce. Such & file is a keyed file, the melabive mumber of

the resord (seotos) baing tho key.

~ when & vandom Zile ie czeated under DRTN, the zecuosted number
of granules is allocated and the Tile camnot bo extended, unlses
it 1 completely sewritton.

- Randon access £iles should ba Assigned, Kept and Deleted
undes DRI, nat undex DO, Ses Hobe on pravious poge.

~ records are ascessed dizectly by specifying the Tile sestor
adaress.
- vacords sy be retrieved, uptated and zestorsd Lndividusliy.

Sequontial
his type of nas the Tollowing

- tocords may be of any length, wp to 16k vards. The secier

Zomzal of wuoh records i3 dessribod below.

~ the only relation betwsen the Tecords fn & seouentisl Pile is

their sequence. The Tecords of such o file must be presented in

the orler in which they aust be writfon onto the dise, i.e. the




logical sequence of the records is identical to the physical
sequence.

- 4 rotrieve a secord, the whole file must be scanned up to the
dessred xooord.

- %o update & vecond, the file miet be processed as a whols.

Adastionel details on Access Mode aze given in chepter 7, Data
Danagement.

Becord Pormate

The format of physical zecord (seotor) bas already been desczived

(vae SEOTORE). Thia'fe the Tacord fomst for xanfon file

In sequential files & ssotor mey contain a logical record or it
may b part of a lopicel record. Sectors have the folloving format
in these files:

- gtatus conatsts of 3 bits:
bt G: if 1, this sector has boen deleted
bit 1: if 1, an EOS (End-of-Segnent) record has veen

uritten in this gsotor. This reosrd is the
1ast one in the seoter, for the first Tecord
folloving an EOS alvays starts at a new
sactor.
Wt 2¢ 481, EOP (Bna-of-Pile) record has bsen

written in thie sactor. an EOF Tecord requives
a full seotor without any other records in it.
5o wher an BOF is written for & Tile, fizet the
cusrent ssctor buffer ia written, if necessary,
2nd then an =dditional sector for the EOF
acord.

- Length: specifies the length, in characters, of the used
ares of this sestor.
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- the date avea contains Gata written in either sequentisl

o= zandon accese mode.
- the last 3 words ave not used.

T logical zecords in pequenticl access files axe always compressed

by the systen to save dicc space (trailing blanks are

zamsved). The foroat of these logical records s as follows:

and blo

-
ma £ Ba)

L1 16 the length of the Tecord, including the 2 words § amd D, but
exoluding 11 and 121

¥ = 1: thiz secozd has beon delsted fron the file
Q - 1+ thie record is an 205 racord
1

* this vacerd is an EOP racerd

2 is the initfal record length, in ohavacters. This is the Te-
quastad length racordsd in the BCD when the 1/0 Tequest for
wziting thie Tacord vas mada.

5 is the file sector address within the file contalning the

D ic the dlsplacement in cherecters in the sector 5, of the firat
wora belonging to the recorc.
Data ia up to 1600 words long (one granule), trailing blasks
removed.
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Specsal fecords

There aze somo special records in sequential files, vhich heve
the following format (of. Record Format) (values in hexatecinzl):

o 4004 -0 -5 =D
il

+z0p: 2008,-0 -5 -2
04, &
o 3

Blank csrd: 0004 - 0050~ § - D
TN 7% (hexsdectnal So-decimsl 80-oard length)

Koter Recorda on diso alvays consist of en even number of char-

acters. So, whatever tha value of L2 given by the user st
orestion tine, L1 alvays rapresents an sven musbex of
characters, beceuse vhen fhe requested longth is an odd
vatue, & dumy cheracter ls added to the rocord. An 505 is
clueys stored in one ssotor and mugt be the last record in
the ssctor.

n BOF ia lveye written In a separats msctor.




FILE TypES
Under the DRTM, the following file types can b distinguished:

- a1l prograns mist be kept wnder load mofile formet and they are
Sdeatified as file type WM. Such Tilos muet be created either
under 204 oz at systen genoration.

- other kinde of Tiles are oonsidered ss dase files and aze
identifisd as file typs UP. Theso filos can bo oreated and Kopt
under the DRI ftaelf.

Load Nodule Sigo

411 aysten or user Frograns muat be kept on diso in the load for-
et genezetad by 4he Lirkage Bditor or at eysten genssation,

The nusber of grasules requized for keeping & progran is
((s-1)/18842)/601

5 being the program size in uosds. Thus, the following table gives

the mextmm progran size for & mumbex of gremulest
Iusber of gramaes Mextmn Progren Sive (Wods)
' 1126
2 263
3 4136
4 5640
5 a4
6 s6e
7 10152
s 11656
s 13160
o 14664
i 16165
3 17672

- 411 syston val only progravs aro snallor than /960 words, 50
each one requires one gamule.

- The monitor will goner:

11y requize fros 5 to 12 granules.
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Di0I Pite st

ta file 1o used by the aysten to keep all Tesd only and svapp-
able prograns in core image formt.

e size of this file is deolared during the DRMGEN phase et
Syaten Generation time.

Each seotor contains 200 progran werds, 80 for sach system o user
read only or svappable progran, the Tequived mEber of sectors in
the D:0T 2ile fa (SRO - 1)/20041

5RO being the progzan size
- As a1l systen zead only prograse ave smeller than /360 worde,

words.

each one equizes 6 ssotors on the DiCI file, i.e. O gremules
Cor the 10 syaten prograts.




DISC ETRUCTURE witn DADS

of diee accose

In such & structize thers are thres level
- %o the physicel disc, perforned by the driver.
- %o & DAD {Divect Accasa Device), part of the physical disc,

but logtoally considered a0 a complete disc. The logioal

tructure may vazy fram one DAD o another. It may consist

of up to 32765 physfcal consecutive Tecords of 410 cherastera

sach. ALL DADa on one physicsl disc are catalogued in the

YOG (Foluse Table OF Contents) at the begimning of the dise.

Ihey are defined and assigued @ fila code in the rane OF b0 CO

at eyegen. Thece are intemnal file codes. CF is the sysiem DAD. The user

can asaign any weer Tile code %o the sysgen-defined DAD

4 DAD is divided into gramules (sets of © seotors)-

- %o files, balonging to @ DAD. ALl files of one user are kept
in s Teer Library. Piles can be accessed zandonly or
sequentially at physical or logical Tecard level.

% the beginning of & DAL a catalogue of user direciories e
orested, containing entvien fo ldentify users (Uaerids) and
the addresses of ussz fils directories. Por sach Userid 1

granule is reserved to contaln file entrics.

e physical dime atructura fs therefors as followa:

vroc ot vz ] |
canaoons | \of TomETDT
[ ai1
Drasovony | Lo iz [ 7m0
oanaLoeTE
— TAD2




Phyescal Structure

he £iret DAD on the disc starts at cylinder O
ke fizst gramule containa the diso organization characteristics:
- VOLAB (volume laver):
— sector 0 on X1215/X1216 dises
~ asctor 4 on CDC disos, where 1 is the mumber of interlaces on
the fizet DAD.
- IPL (1mitial Progrem Losdex):
- sector 1 on K1215/X1216 disos, wheze i is the nusber of inter-
Laces on the fizet DAD.
- sector 0 on 000 discs.

The logical sactor addresses (relative address in the first DAD) of

theea seotere aze:

x1215/%121
Pryatosl Addzess Logical Adzess | Contents

o o VoL
1 (snteriscing) 1

2405 Catalogue of first
i

61 6 Pad track 1iat
[ 7 vaee

Pryaical iddress Logical Address | Contents
1 (interlaoing) 3 vouss
o 1 222
21465 Catalogue of firet
6 Bad track list
7 0z




Note:~ Fox bath 0DC and X1215/X1216, logical sector 0 containe
the VOLAS and logloal sector 1 contains the TPL.
- Phyaical access is posaidle enly on & DAD.

ithough phyaical sector O is used differentiy Zor the various
d5s0 types, 5 words in this sector must alvaye bo st as follows,
o be abla to inftlalize a disc pack whon it is mounted.

Decinsl Char. | Hex, Gher. Gontents
Adaress Acazaan

e Jib | meservea

7% 10 Numbes af sectozs pox brack in the
rizet 24D

e /5 | mumber of intesleces tn the iet

e /50 Sector size (ohaoters) tn the
sizet D

o /2| Phscar sectox number of the V10O
(1ogica1 atamese 7)

Tho VOLAD ocntaine in the Tizet 36 chazacts

of ita ssctor:

- voluze lavel

- oherscteristics of the first DAD

1aid out as Tellows:

3 Saent. (veod only for x1215/41216
2 [ ot wat

4 = =

. = =

a T X

. v ®

o L -




16 chazaoters of voluse label

) x
o =
Day in 4SCIL
Hontn 1n ASCTT
Yeax in A50TT
® %
© [3
o 1
i R
4 hiexa 45GII chavacters, containing Vol. ¥br.

Teserved

Humber of sectors per track

Nunber of intorlaces in first DD

Seotor Size (characters) in first DAD




5o | shaotons saotos wve. ot tne va00 (stog. sect mee) |
54 [ vength of DTID in ovar., excluting thiz oot
56 [ o

[

Y206 (Foluse Table of Confents)

The VI0C contalng the coordinates and characteristics of the
DaDs on a diso.

Bach entry consists of & wonda. The entries aze written Ln the
order in vhich the IADa eve defined on She disc. T.o. when the
address of the first sylinder of a TAD is not oqual to the
address of the last cylindes + 1 of the previous DAD, a nusber
of free oylinders exists betwsen these DiDs. If possible, they
i1l be used for & following 4D allocation bofore

The layout of 4ne VIOO is as follows:

o Taont: {used only Tor TIZ15/T1Z1E]
2 [ Wor, of ohar. weed (tnio snd 1ast wora inotuded)

4 v T

6 o < |

e = C I

. pirat
o [Worof teavks vor oyiiaier [ entoy
5 [ Wor. ot cytinters on the dise | (ausar)
10 | Aaazess of firat fres oylinder

12 [Reserves




16| | oad veme (6 chaz)
1o

11 [ Tnteriees favtor  [Woe. of sectore/track

N -
= o conseoutive oylindsze of the DD antey
2 of the Tizat cylinder of the DAD

2 oz of seotons/gremuia (5

2

wese:

~ vord 4 1a sst %o zero.
 vord C ia st &t prevark.
- wod 10 paints to the firat fres cylinder follaving the last
DAD in the VI0C.
Hoter Cylinder addresses give the relative position of the
cxlinder from cylindex O of the disc.
 The intelace, wozd 1A, is used to compute tha physical sector
mmber as fallovs:
= & - logical sevtor nuaber in the track
- physical sector nunber = L x interlace, Bodulo mumbsr of

seotors per track.

Sntzfec in the VDOC have the same ordex as the related DADs on the aisc.

The last VI00 entry i folloved by a wod containing FFFF when
the seotor 8 not ful
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Fizes DAD Gramule

The Zizst oylinder of the fivot DAD ia alvays cylindes 0 of the
d%se. ks tne Tizet granule contains diso stmuctuze characteristics
5 well ae DAD information, he uger must e-Premazk the dise vhen
ho removes the [iret DiD.

Sectoz 0

Thin sestor containg the BITAD of the DAD. The DITAD gives the

status of 411 the gramleo in the DAD. It starts &t location /51
o ot (XTZTS /AT i)
Ve ot e

/a

Not used with the DAD (xcspt in Tirat
T DD to oontain the dlse OLAD)
k

Tumber of oharactersof BITAB, this word excluded|
Fixet vord of BITAD

4 in the BIMD gives the atatue of the assoolated granule,
0 indioating an allocated ox non-existing granule, 1 Indicating
a freo granile.

BIZAB length depends on DADsize and number of sectora pe
n the DAD.

tosck

If any sector woxde Tensin unused, they ere reset to zero,
BITAS 15 orested vhen the DAD is indtielized.

14D catalome (ssotors 2:5)
The catalogue of the users of the DAD is contained in sectors 2

Shrough 5.
Bach entry consists of & words:

o Taent. (x1215/%1216)
:
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4 I 4

6 ] a

s L o

i < o

¢ o

B o

10 o

12 o

14| | vser taent. (up to 8 ohar.

left-justitiod, space-padded)
Curzent entry
where:

- in s celated entry the £ixet woxd of the user idemtifisation is
sot to zovo.

- tne 2ast entry of the catalogue is follwed by & vord conteining
/ewE.

- When & new entsy is declsred, the system will fizet chook if a
dsloted entry osn e used, bafore taking a free axtry at the
end of the catalogue.

- the mumbex of used charasters (vord 2) includes the firet two
Vords of the aizectory and vord /FFFE.

- sectors 6 and 7 axe not used.

- if sactor 5 is complately full, /FTEP ia not weitten.

Revaining gemsles ave used for the User Directory or for Taow
Piles. The status of the gramiles s given in ths BITAB which 1o
updated sach time a file ia catalogued or zemoved from the
divectory-




& uaer dizactory ocouples one gramule and contatns the names sné
chazactezistics of all the oatalogued files bolonging to the
sane usez. Gne DAD may oontain several usors, as many as the
Catalogue allows.

For sach vercion of a file one entzy is created. This is Jone
when the file 1o ontalogied. Vhen the file is deleted, he entry
ia removed.

The fizet entry of a dizectory contains $ho name of the user.
The layout of = user dizectory is as follovs:

o Sdent.

2 [ womber of ohar, used (inol. words 0,2)

4

6

s Teemia

i Pizet Entry
¢ T

5 o

10 o

2 o

)

16 File Yams (6 Charactors)

i

14 [ File Type Cuzzent Eatey
16 [ Resover

1E | Yuwbex of Soters (fizst two inclulod)

20 [ sddvess of first sector of file

22 [ Reserves

whore:

- the fizet three voxds of an entzy contain the Tile maue, up
%o 6 0SIT characters long, left Justified and space-padded.
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~ the fourth word indicates the file type, in 2 ASOIL charactevs.
0B: object file

couree file

Toad motule

usez data file

extended file (DREC omly).

~ the sixth wozd {s zaset ta zero for non-conseoutive files, or
1t containe the mamber of Sectors of the file (8 times the musber
of granules).

The Last antxy of the dizectory is followsd by a word containing
/F#5E, unless it is the last entry of the last sector of the
atzectory.

0f & dslsted entry the Fizet word is xeset to zero. Deleted emtriss
may be reused for new files




DISC STRUOTVEE without DADe

Catalogue and Lihrery Struoture

on = atso, the

alogue contains one entzy for sach user identif-
ication deolared on that disc. Bach of thess entriss containe a
pointer to a librazy, one for sach user in the Catalogue. Bach
uger librasy consists of a directory and the files in ihe library.

e lome Struomze

he first grenule on a dise contains & catalogue of the wsera of
this dise. Tts leyout is as follows:

- Sestar

: Voluse label and disc allacasion 4able (see Premark:
appenix B).

- Sector 1+ TL (Tnitial Progran Loader).

- Sectors 2 %o 7: Catalogue.

| smpmesenm ¥:§Tﬂ€’£‘#;‘i},“§«‘fﬁv’&“’]’




28 cocupying 8 worls cach; each

he Catalogue conaists of ent
entzy relates o & user vho hes been dscleved for this disc.

in entry bes the following
Cormats

- womdo 0 to 3 contains the user identification

- words 4 and 5 aze not used
- words 6 contains @ pointer to the user aizectory; it s the disc
sector addvess of the granule oontelning the user library dir-

eotorys
= vord 7 15 veserved.
If the bsar idontification is SYSTEN, the valuo of the pointer in
wozd 6 is 8, beoause the system &irectory alvays ocoupies the
fesond granals on the diso.
e Cataloguo may contaln up to 150 entrisa (6 cectors, 25 entries
eacn).
Waen an entzy has been deleted, the fivst word is filled with

o000,
Tae last entry in the catalogue i followed by a word containing

/rvee.




g’z%;v‘é.;zl';; I ““7&5&"?3&5’2i—§i% o

2o follaved

by & wosd = E
roRR
Deleted entzy

- seset st

woza to zero
ovest of ucor  catalogue (sectors 2 o T) -

Dizectory Streoture

Bach user iz provided with hio o dizestory and librazy. Mhe dir-
ectory oocupies one gramule and contains the names of and pointers
to the usezta files. The gramile containing the user directory say
be located anywhers on the dlgc, exoept when the
In this case it i

ex 1 SESTENL

the second granule on the dise.
Bach entay In @ divectory conslsts of 8 vords:
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~ words 0, 1 aad 2 contain the file mane
= word 3 containe the file type, Which may be one of the folloving:

. for load files: 1N
. for undefined files: UF

- word § 1o the file pointers it contatns the disc sector address
of the fizat granule of the file

- vorde 4, 5 and 7 are veaerved.

I

Format of Directory

4 user Atreotory may contain up to 200 entries (6 sectors of 25
entries each).

Bach entay points to a granulo table (GRANIB), containing the
successive addressss of tho granules allocated to the file se-
pessntad by the entry in the Girectory. GRANTE may contain up
%o 200 grenule addres




When an oxtry has beer deletad, the first verd Is f1lled with
the value /0000
Tho Last entsy in @ directory is folloved by a word containing

the value /FFFE.
ho granule for the uaer directory is allocated ot the time when
& new user is daclared to the systes ang entered

in the Gatalogue.

Temporazy File

These tiles ave alveya of he type UP. They have to have a file

code ansigned bo then sithsr by monitor Tequest oz by Control

Commend. The access Gethod for thess filos is defined as follows

4) For zandon files, vhen & file code 13 assigned to the file, the
requized mumber of granules will be allocated on tha disc.

b) The access flags (in ths Logical Pile Description Table LFE)

will be Teset to zexo.
©) One of these vill bs set vhen the Tirat attespt is mads to
aceess the file, Gspending on the acoess method used:

- If cequentiel sccess is used, any additisnsl gramiles waich
cay be Tequized eve allocatod dynemically.

- If divect sccess ia uead, the Tile 1e considersd comsecutive
2na o more sdditionsl granules will be allocated. Theraforo,
for this access cethed all the Toquired granules mist be To-
served by the user program.

Thess temporazy files nay be made permensnt by moans of a Keep
File control comard.

The maces of those Tiles sre stored in a dinsctoxy, of which there

is one on ach diso. Pemnarent files canmot be oxpanded, even if
they aze soquentially orgenized.
When & Tile code 1s sssigned o a fils,
Mhothor 1ts gremules sz consecutive or not. If they axe, zandon
5 well e sequentisl nccess may be uaed for this Tile. If they
70 not, only sequential access is allowed. The fivst sttemyt to
co6vs the i1 will set the access flag and thug define fae
access method for this fila. This cannot be changed unless & new
File cods is amsigned to the file, To remove a permanent file
Iron the dizectory, the control command Delete File is ussd.
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DRTI Syeten Disc Strusture

fhe Syaten Diso contains all disc Tesident components Tequired By

She running syetea. The supervisor part of the mONitor is Bemos

sestdent, =0 doss not have to be stored on the dise. However, if
stored on disc, Lt must bo stozed on consecutive sectors, starting
£ron asstor /12, in load module formet.

The Systen Disc mst therefore have the folloving strusture:

olume Tabol

Inttisl Progran Loader (IPL)

Catalogue (only one entry is used under DRTN)

- Sectors 8 to F+ Diso Dizaotory

- Granules 3 to n consecutively contain the supervisor if it is
otozed on the disc.

Ihe strustuve of the System Disc s thevefore compatible with that

of the Dise Operating System (D0S).

The folloving components must ba resident on the System Disc:

(v Supervisor)

571 (user monitor Toquesta)

572 (uaex monitor zequests)

~ D:UV3 (usex monitor requests)

- D:000H (opsrator communication)

 D:DUKP (systen debugging facilitiss: DM, Wi, DD )

~ DiROOT (systen command languags)

~ Di8EG1 (syaten comsand languags)

- DiEG2 (syaton somsand lengusge)

- D:5B03 (eyaten comnand languag

- DiEBe4 (system command lemguage)

- DT (oove imega file, used to contein sore images of all
sveppabla prograns)

A1 these files, except DiGT must be catalogued before loading
the monitor. The D:CI file, used 4o oontain the core imgas of
the sveppable and read only progres, may be declared at oystem

generation ine on the mysten dise oz on any other diso in the
canfiguration. Tt will ba catalogued sutonsticslly when the
syaten Ls losded for the firat time, 8o it is not necessary for
the user %o catalogue it with a Xeep File comuend.
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FLEXIBLE DI5C

The flexibls diss oan be accested as o physical davice with the follow-

ing charasteristics:

- zanon access at seotor level

- the lemgth o2 u physical sector ia 128 sharacters, all of which are
avatlable for data

- the length of a logical record may be froa 1 to 512 characters.
If @ zecond comprises more than one physical sector, it is defined
by the physical address of the first sector in the ravord. The
number of sectozs (1, 2, 3 or 4) is deternined by the driver on
analysis of the mecord size.

- one track

ntains 26 ssctors of 120 characters. Thess sestors are

not interlaced.

& sector is defined by & ssctor mumbex from O fa 2001, This o the
cctor nusbsr given in EC3 Word 5 for 1/0 operations.

- Bad tracks are handled sutomatically by the driver.

Phyotcal and operaticual detaile about flexible dise and floxtble disc
arive unit are described in the PBOON Operator's Guide.




[ Input/Output

A1 1/0 opesations ave initiated by an 1/0 moniter raguest. At
systes generation tine, he necessary tebles for fulfilling this
assary modules loaded.

vequest mist have been filled and the
\hen the request ia siven, with an LHK instruotion, regisier &7
sust have been laaded with pavemeters sbout the particular typo
of 3/0 function, vhile registes 48 mst contaln the adizess of an
Bent Control Block which holds #he necssaazy tafornation abost
the zata to be transferred.

Theze aze several tpes of 1/0 zequcst (ap specifisd in A7)
~ Ranton 1/0 requeste: fox andon acoess T/0 operations on dise

aevices.

- Besic 3/0 zequestar for thess Tequests the memitor will not da
any charactor cheoking o date conversion, so they are used in

£ binary T/0. The monitor hendles anly the control sam-
nand initialisation and siguals the end of the /0 operation.

~ Gtandard ASCIT 3/0 zequesta: these Tequeste provide move

ce, such as error contzol charaoters, dsta von-

Bonstor faoili
veraion from sxsernal code to internal ASCTI code and vice
veras, character checking for end of date. Characters are stored
5 by 8 bite, two to 2 word.

Wozeover, & number of control functions can be perforasd through
2 momizor raquest, euch ag writing 505 or DOP records, skipping

oz backvaxds, rovinding, sto.

roru:

1a tho Bvent Control Hlack (EGB), pointed to by zegistor AS, the
uses spacifies the file code (sao bolow) of the device ox file
cancarned yéth the 1/0 operetion, and additionsl peremeters auoh
e buffor addvess and buffer Length. At the end of the 1/0 op-
azation, the moniter places inforation about the rasult of the
/0 speration in this 5B, so that it nay be verified by tne user

progran.




Foz non-dise devices, 1/0 opexations ave dome at Tecozd level, by
1/0 arivers running &t lavel 28. Yo blocking- deblocking is per—
formsd, For disc devices, the uger can use an 10 driver or he
oan accase the dise through the Data Management package. If he useo
the driver, he must specify an absslute sector sddress for the 1/0
opezation. With Data Haagement, he specifies the relative sector
address for dizect sccess and Deta Managenent will find the
correct seotor. Morsovaz, Date Nanagement automstically pro-
+vidos additional funoticns, such as blocking-dedlooking.

In & following chaptes detailed inforaation will bs given sbout
the 1/0 nonttor requests.

FILE copss

soigncent Lo done by monifor requsst o control command. Some
£ile codes are generated st system ganoration bine, vartiowlsrly
Shose ussd by the monitar. The others may be assigned dynemically.
The £31e codes uged by the DETN systen ave:
o2 used by the Dusp Toutine, to output the dise o
memory contents
CF %o Cx: DAD £ile codes used by systen and defined at sysgen from
©F down tovards 00 for as many Dide
used to zead the BOL contzol comsands
used far operator conmmication.

=,
FO 4o FF:  used for the physical disc wiits-

For Device Addresses, ses Appendix Tr

4comss woves
Zwo acosss aodes axe alloved for diss files: random and sequen-
ial.

- Randon access i¢ possible only for fized length Tecords of 200
wozde (one sestor).
A record ia accassed by means of the record mumbsr (file sector addrass).
- Sequential sccees 1s possible for zeconds of variable length of
up to 3200 chazacters (1600 words = 8 sectors = 1 gzamile).
The interface for sequential access in Tesd or write node is the
saus as for punched tepe, cassette tape or magnetic tapo, the
blocking-deblocking function and blocking buffer ellocation be-
ing handlad by the systea-
A £le written in sequentiel mode can be acoeseed in Fendom Gode.
For further dstails sss Data Wemagewent in Chepter 7.
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7 Data

Date Hansgenent consiste of a aet of Toubires ta help the user
tranafer his records betwean the memory and tho peripheral devices,
%0 help him create files of a particular type and retmieve rooords
from these filos. The zoutines are selected and included in the
monitoz st aysten generation bime.

Data Wansgement is memery resident end runs at level 49. Tais
inpties, that a request coming from @ progrem at level 49 can be
srocessed only whon this progzas, or eny others comnected to level
24 monttor resusst.

pheral dovices take place thuough file
codes, so the user nesd not know the type and physical adiress of

each dovice. The system will find this out by translating these
£ile codes with the aid of menitor tables.

here are two iypes of Data Managencut, i.e. two vays of writing
o2 reading file
Seauential Access Nethod and

ot hocess Method.

The user oreates a fila by sssigning a filc code to & temporary
diao file (A3 control vommend) and writing onto it by rumning @
progran.

412 Data Mansgement cperations, i-s. roading and writing o s

writing B0 or BOF, etc., are done by 1/0 monitor requssts in the

progren for esch Tecord, in which the user can spesify the secese
nethod and the dsta mragement function. It is not nscsssary bo
cal epecial routines. Tho mode of access 15 deterzined by the

fizet roquost for & vholo Fun.

At syaten genezation tine the user he

to defina the nusber of
tuffers and their lengthe for use by the Data Hanagement package.
In genesal 2, or at mosl 3, buffers of one sector length will
suffice. These will then be inclutsd ia the system to be allooated
antomatically.




The fizet sector on each dise contains a dise allocation talle
(3113) in Whitch the status of cach gremuls, fres oF allocated, is

recorded. See page 1-33-

The second sestor of each I

containg & granule table (GRANT)
Wwith the addresses of all the gramules of this fils. See page 1-33.

Tvo types of file exist:

- load module (1H): enly direct accesa posoidle
~ undefined (UF): seauential and dizect access possible.
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EQUERTTAL acoRSS uEmHOD

4 File is coquentisl vhen the enly relation betwaen tha diffevent
ocorde 1o thetr seauence. When such  file is created, the Tecords
Mot be presented in the saue order in which they mist be vritten
ento tre disc. To acosss the file, it aust be scanned sequentially
until the desired record o found.

The logical sequence in a sequential file 15 identical to the

phyaical sequence of the records in the

Recort Struoturs

Teer zacozds may contain up to 3200 characters. This implies that
= zacord cay be part of  sactor oz thet it may ovoupy @ mumber of
Sectors. Vien these Tecorda are written anto diss they are firet
blocked into o buffer.

Logieal Reoord Formst

In order to save dise space, the systen compresees and blocks the
Logical records used in sequential access; trailing blanks are ze-
soved. The format of a record is as follows thent

where:

L7 is the zecord length, including the worda § and D, but not
ineluding 11 ane 12:

¥ = not ned
5 -1, if the owrrent

econd is & seguent mazk (305)

F -, if tho ourrent recexd is a file mavk (807)

12 - the initiel record length in oharasiers, ao specified in the
usexte 505 (vond 2) in Write mods

S - filo sactor adizase of tha fixt vord of ihe record.

D - the displecemsnt in sector § of the first word belonging to
the vecors (umbex of chazasters).




whaz

D ie the oylinder identification: a nunber from 0 fo 202, weed
%o check seck operations on moving head discs

L s the longth of avea used for data in the sectox (0 to 400
oharacters)

D - 1, if the scotor has baen deleted Zrom the Tile.
5 - 1, if the cusrent asotar contains a segoent mark (£0S).
F - 1, if the current sector contains & file mark (OF).

Some spesial recordo hava the following format {compase with -
Logioal Record Pormst):
+ 2004 -0 - 5 -
05+ 004, - 0 - 5 = D
I

20,
11 H

= 04, - 0 8 - 4
v

Blank card: 0004 - 0050 - § - D
T1 12 (hexadecimal 50 = decinal 60 » card

Lengtn) .

Records on dise alvaye consist of an even mumher of oharecters.

5o, whatever the valus of L2 given by tho user at o

ation tine,
11 alveys eprassnte an even number of charasters, because when
tho voquested length 10 en o4d valuo, a dummy character is added
to the Tecord.
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42 B05 15 aluays stored in ome sector and mist be the last record
in the seotor.
n BOF 16 alvays written in a sepazate sector.

File Oreation end Processing
4 sequential alsc fila is created by the progran delivering the
logical records with the aid of the Deta Menagonent Package. Bach
record ia weitben by sn 1/0 request up o 'Wrile BOF'. When ihis
request is oncountexed the contante of the last blocking buffer

exe output 4o the disc and an EOF recosd is written in the next
sestor.

Wnen & request 18 given to write an 205, the curren sector is
terminated with sn BOS zacord and the fallowing record will be
written at the begizning of the next sector. Before cresting a
cequential file the usex must assign a file codo to a temporary
aiac file, 1T the user vents to nave the file catelogued, he mist
give 2 KE contral command, Before
reading ouch @ catalogued file ox writing onto it, an assign

& to be given for it

pdating

4 read 13,

6 & user vants to update a seguential file ho mist 73
then upiate it =nd finally write the updated file on another

tamporazy dlse file. Suck an uplated file cen be made permanent
in the sase way us the originel file and wnder 4he same nase, by
mesna of the KF contrel command. 10 wne
usez givas a new neme fo the updated file, the original file s
st Gestroyed, which cnables him to have soveral vessions of one

progran belongire to the seme Library.

a1 record fron an fnput seguenticl diso fils, the

naer pay give a Head monitor reauest (LK 1), as fox eny otaer

device. The systen sutomatically provides the dleo buffer, fille
it, deblocke the Tecorde and Tecovers any orrors. Oaly the sign-
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ificent pazt of the Teoord will be stored in the record srea spec-
ified by the uasr in his ECB, L.e. control words vill be removed

by the systen.
\her an B0S ox EOF mark is sncouatared, this is indicated to tho
user in the Status word of the 50D (vord 4). An attempt to vead
mecands beyond an BOF merk will cause an BOF status to be returned

to the user.

Write & Record
To put a record on an output Tile mey bs dame by means of a Write
monitor vequest (LI 1), as for any other dsvica. When tho Teoord
5o moved b0 the dise buffer it will be formetted with control
aes. The

wozds, a8 it consists only of data words in the u
systen will aleo take oare of buffer allocation, reoord blacking
ana exror zacovazy. For tesporery sequential files, Teoonds can
o written onto a fila util the meximan musber of gramules hss
beon allocated (200). After thic, an 'End of Mediua! Status will
be xeturnad in the usex's BCB if an atienpt i made to write over
the nusber of granules slready allscated.

%01

Opening = fils nesd not be Tequested by the ueor as ihis is impl-

Soft in the fizat read or veite Teguest.
Shen the A5 control command 1o given an
entry ia oade in a file code table and a Logtoal Pile Table is
ride used.
opensd yet.

wiilt, by the systen fo Tecord inforsation about i

This, hovevar, doee not imply that the filo has b

Closing & 2ila ie done in wrlte Gode, after the last racord of a
filo has been written onto the diso, by giving a Write SOF monitor
equest. It the user wanta bo write the contents of the last buffer
anto & diso without slosing the fila, he should give a Write E0S
zeqasst. This Le the case with the common cbjeot file crested Uy
the language proceseors, which do not have to close the /0 file
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a5 this i done by the aystan when the Linkage Bditor le celled:

Positioning 8 File

T4 i possinle for the user only to position the file at the Tiret
. This ia dons by giving an 1/0 Tequest with the

Logioal recor

order to Teuind the Tils.

Data Menagouont Reauosts
The Data Nanagoment package is sctivated by an 1/0 sonitor x
auest (101 1). The funotion which has %o be performed is loaded
inta the A7 vagister, while the 48 segister oust bo loaded with
the adazess of an Event Control Blook, containing the necessary

pazemsters. Tho calling sequence is s fallove:

baza 1

whese:

the word CODE is mads up as follover

bt e -1

valt for comletion of the event is implicit in the
=equest.
=0: contzol will be Toturned to the calling program aftex

initialization of the opesation. To check for comp-

Letion the progren anet glve o Valt somitor reausst
(i 2).
bit 9 Lc not used, and must be =ssot o sero. (If it 3s 1, the
atatus /0010 ill be Teturned).
ORDER containe the famotion cods
/01,/02: Roa a Rocord (sasic, Standard)
/051 Write a Record (Basic)




Weite a Record (Standerd)
Write a Recard (Object, 4rd+d+d tape formet)
Weite @ Record (Objeot, 848 tape formas)
Weite BOF mazk (Close a file)

Write EOS saxk

Get infarmation avout a file code

Rouina tne file.

Hotes:
\nen 4 ozder /30 1s givn, the usor must specdly the file
in BCB word 0; the ASCII chazasters DE (aioe piysical filee
0 to FF) oz DL (aisc logical files) will be zetumed in 503
word 1 end the vord LITHOD (see Togicel ¥ils Tails, pazt 2
in BOB vord 45 the other vords will be reset to zero,
becsuso dise file coles aze bandled by the systeu-

Basto orders (01, 05) and Object Write onders (07, 08) aze con-
verted to Standard Read/Vrite for disc files.

The standerd BCB, to vhich sesister 48 yoints, has the following
Layouts

The words marisd X mst bo filled by the veer-
Inoss marked Y must be zaserved by the user, but will be filled

by tha syates.

Event Chazaoter: BSt 0 i set to 1 on cospletion of the
not used and zeset to

B

1/0 apezation. The otnex bits
File Codes Definen the logioal reference to the file.
Specifics the beginning addross of ihe exea where the

record 1a atored in momory.




BB 2: Length in chavacters of the record azea. (Voxds for basic
zesd on cands).

203 31 umber of characters which hag actually boon moved from
oz to the record area. (orda for besic read on cards).

RCB 4t This vord containa the stetus zeturned to the user pro-
szan by Data Mansgeuent. Seo page 1-110). Tn addition,
status /10 ia ceturned vhon an attempt is mede to writo
beyond the last allocated grenule of = file (Sad of
Mediun) snd for bemporary files, wher over 200 gramulos
ave written.

BCB 5¢ e mat used with sequential scoess method.




DIRECY 46cES3 METHOD

Wnen the divect access method ia chosen, the Tecords within a file
cay be organized in any enner and accosslng & recard may be dome
2t randon, by cpecifying a file sector address Trom O to 1597,
hic ta possitle because vith thio method e logtoal record ia equi-
valent to & phyaical zecord on the dise: one sector. Wien a dir-
sct acosss fiie is cosated, the recods may bo delivered in euy
grenule table and allocate gran-
ules to the records (ssstors) Hhet ave dslivarsd. Bach gramile

ordaz. Tho system will create &

sdavess is moted In the table, and whon the user wanta to xead a
particular zecorl, he o

&2 the filo ceotor sddzess, upon which
08 4 with the aid of this gramile
tabie. Thus, such & divect access file mey be considered a keyod
=sector) 1o the key.
Although the grest sivantaga of a direct access fils is that the

a6 syaten will Be avle to

file, vhove the Telativa musbor of the record

user can zead, write or update individusl Teoords without having to

n or copy a vhole file sequentially, ho may nonetheless want to
be able to accass such @ file sequentially. If this is the case,
the natviduel

ords mist be fornetted in the same vay 28 for a
soquential file, i.e. the sector fomst mst be the same and the
ecords wuat bo written sequentially and terminated with = IWEITE
BOF! request.

Hscord Struoture

Mith dizect access, a logical Xocord is the sems as o physical

rd: a Tocord i equal to a sector,
The Cirst vord contain the cylinder fdentdfioation (used by the
dies driver to check the position of the head after & seck opera-

tion). Tha remaining 204 words mey be used for data storage.
File Creation and Zrocessing
A file 13 creatol wion an Assign comsand or conitor request is

given. This rescrves the requived musber of gramules on the disc
Wheze the records can then be w

ten. Such & fils can be made




poreancnt by means of a Kesp File oontrol command.
When = request 16 mede, sach xecord is trensferred directly from

the usex area to the aisc.

For DRI, the requested ausber of grenales Ls allocated straight
sway and extension of this mumbor Quring fils creation is not
posaible.

Fendon acosss files do not have to be clossd by the user.

Fore lies the main advantage of & direot access file, bocause once
the file has be

» assigned, any sactor zecord can be Tstrievod,
evased ox updated and xovritten individually.

The size of a file 1o fixed at crestion time, when a gramle table
is aleo veitben with an entey for sach gramule of the fils. Vhen
the file ia cataloguod by means of a K command, crestion is
terminated and no move gramules can bo added. Therefore the user
muet kmow the maximin size of the fils at orestion time (no move
than 1598 sactors)

Toad s Sector

IThis is done in the ssme way se for sequential access, the only
aifference being thet the usar miat spooify in KCZ5 the relative
masber of the sector within the file (i.e. the Tile sector address,
& nunber from 0 to 1597), end speeify / & for the read order in
segistar AT, Moveover, he aust supply the syston with a 205-vord
uffer in vhioh the physicel zesord will bo stored. As mentioned

sbove, the firet vord contelna the cylinder identification.

¥

Tigs i done in the sams vay ag for sequentisl filss, tho only
difforenco being thet the uer mist Spocify in BOBS the relative

0 to 1597) and specizy / B for the write osder in zegister AT,

Rl




the disc buffer in vhich the information

of which the firet vord will be ze-
slaced by the o

inder iGentiicstion by the systes (vequized By
the physical dfes 1/0 driver).

Date Managesent Regnests

The Duta Manageent package fe activeted By an 1/0 somitor Te
quest (LXK 1). The function vhich has to be
inta the A7 register, while the A8 rogister tust be loaded with
the sdizess of an Bvent Gontrol Block, contaning the n

pazamsters. The calling sequence is e fallove:

performed 1a loaded

1 a7,c0m8
10 48,508

Lt 8 = 1t wels for complesion of the I/0 operation is implicit
in the request.

contxol will be Tetumed to the calling progras after
initialization of the 1/0 cperat

e To check Tor

completion, the program muct give s Vait monitor
equest (1% 2).

305 9 i not used snd must be Tesst to zeve. (If it is 1, tas

atatus /0010 will e zeturned).

ORDER contains the Zusction cofe

/oa: Bea (Randon)

te (Rentom)

/3¢ Get information sbeut & file code.




When the ordss /30 ie glven, the user wugt opesify the fils
code in BB wozd 03 the ASII cheractess 'DLY will be re-
turned in ECB word 1 and the word LFTHODI (ass Part 2,
Logical File Table) in EO vard 4. The othor words will bs
zeset to zaza, beoause aisc filo codes are handled by the

Not

syston.

The standard 5B, painted to by Tegister A8, has the following

Layouts

The ¥ords marked X mist be filled by the ueer.
Those uazked ¥ muat bo Teserved by the user, but will be Tilled by
tne systen.

BCB0:  Bvemt Chavaoter: Bit 0 ia st to 1 on corpletion of the /0

The oshes bite are not uged and Teset to gers.
Befines the logical reforence to the Iile.

soat:
B2t Vhataver the value
be writben an he dise or Tesd into semary.

of the requsated length, 205 words will

EC33: Bemaine umerfested.
the otatun reburned to the user prograc

when the sector transfer is Lorminated.

BCBA: - This ord conteine
by Data Hanagoment
See page 1-110.
abtenpt 1s made to write boyond
of a catalogaed file and, for catalogued files, when aver

e lact allocated gramile

200 granules ave written.
Spooifics the volative vositlon of the Sector within the
Iile, i.e. the file sector address.

=0s5:

173

Specifies tha beginning address of the 205-vord digo buffer.

In addition, status /10 1s Teturncd vhen an



Physical Dise dcces:

This L6 a direct acoess on a physioal seotor Level and can enly bo
ba used on DiDs. The Data Management module s not used £or this type

of sco

, but spectal orders axe used in the LK 1 monitor request:
/Heshyaioe read
/15epbysical wrtte
Mozeoves, the file cods i the EGB mist be one of the dise wnit
1116 cotes /50 to /rr.
Access 1o done ot sector level, whore the sestors aze mumbered
that vord 5 in the 30D

by tho user and Data Management, but 1t may be shared Letween a
mumber of othor prograns doing d1rect physical ascese. An szample
of this type of ascess is 'Dump Disol.
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8 Operation

The initial losding provedure is very simple:
the bootstrap Le loaded, ofther through the toggle switches oz by
pushing the IPE batton on the control pansl, then the Initial
Progran loadez (IPL) is loadsd into memory, followed by the

monitoz,

LOADING POOTSTRAR AND IPL

The bostatrap can b loaded in one of two vays, depending on

ubether the optlonsl RUN bootetrap is included in the aystem or

not

L5 ot the procedure 1 as fallows:

- cwiten on th OPU.

- load the bootstrap inta the Fizet 64 memosy locations mamually,
by means of the togsla switohos and the Load Mewory tutton on
the control panel. The 64 bootstrap values can be Tound in
4ppendix B. Then chaok by reading these locatians out.

~ aet up the devics paraneters on the togsle switches, as shown
below, and load tnis value Into the 415 Toglster

- put the dise containing TPL snd monitor into the diso drive,
push the STAET button on the drive and ¥alt il the TEADY button
Lighte

- push tho MG button

~ loa 0 into the 40 register

- push the RUN button on 4he CPU control panel

~ the IPL is nov loaded into memory and it loads, in turn, the
monitor, after which the monitor initialization phase is started
with the typing out of the sontfor identification.

12 the RON bootstrap is included In the CPU, which lo highly re-

conmented, the proceture is much aimpler:

~ switch on the CPU

- put the dicc containing TPL end sonifor into the dise drive, push
She STARD button on the disc unib and wait for the READT button to
Ligat




- 86t up tho device pazaseterc on the togsle switches on the CPI,
s shown below, and load this value into the 15 register

- push the IFL button on the comtzol panl. This loads the hoot-
strap into memozy, which immediately loads the IZL from disc.
The IPL then loads the monttor and the monitor initilization
phaae is started with the typing out of the monitor identifica-

tion.
Tho dovice parameters on the date ovitehes must bo sob e folloves
AR T{e][s[© i
vaezos
B4t 0 - 01 chasacter exchangs on Progrensed Channsl
- 11 ord auchange on Progaamed Channel
5% 1 - 01 IFL not loaded from diac ox loaded from ODC dise
-t IR loaded from dise
bt 2 10 ueed ondy 1 b1t 1= 11
-0 fized hesd discor rlextble dise
= 1: moving head diec (X1215 or X1216)

bita 4 %o 7 contain control Inforsation for the control wntts
TY - 0001 M - 010
TK - 0111 PR 0000 ODC - 000T  X1215/16 = 0011
Bt 8 - 01 a single device sontrol wnit ia lavolved
= 11 a aultiple device control unit ta nvolved
Bt 9 - 13 X1215 or X1216 used fo IPL
- 01 otne:
bLts 10 to 15 contain the dovice addres appendix




Initia) Progren Loater (IPL)
Ihe dloc TFL progoen is written onto the disc when the diso s pre-
marked. Tt is written in absolute binery, so, bo enable it to zun
angwhere in memosy it doas not contaln any memory direct reference.
When loaded, the TPL reads and loads into memory from She diso Zrom
uhich it hes ibeell besn loaded, starting from sectos mumber /12
(the firet two mectors of & file are zeserved for the ayaten). The
Eivet four words of seotor /12 contain:
- atert sddvess of the load module
~ auber of asctors ueed by this module
(This 1 the ctenderd load fozmat on disc; Phess vords eze gen-
evated by the Glac linkage editor).

Nota

A6 long ag Lt has boen stozed on the disc according to the IPL e~
quizements, any ntand-alone progxam, evan Lf it doss not use tho
&isc, can be loaded Into memory by the diso TEL.

Srogrens to be loaded by disc IPL

~ must os In aiec systen load forust (188 code verds plus relosa-
+ian por ector)

- mast be catelogued on dise ag & Tile starting at dise sector
Logical atdrees /10

- must bs built of consecutive gramules.




STARTING THE SYSTEK

After the monttor has heen loated fzom an input devics, the syaten
WIIL output & question on the fyseviter:
PARTITIONTG?
The snsver to this question mist be Y ox N
If 4% 15 X, the alzes of the aifferent semory pertitions will remain
a0 defined st syaten genevation time:
If 5t 4s ¥, the user is given the option of medifying thess aizes.
The folloving messagon ere cutput for this purposer
DTN anea LENGEE:
The user Ty type in 4 heradectoal chazacters to dofine
tha Longth, in charecters, of the Dynamtc Allocation
szoa.
RBAD i s
Tho waer may type in 4 heredecioal characters to dofine
the Langth of tho Read Only Azea. Tais must be at least
/80 words.

FROGRAM SAVE AREAY
he user mey t7pe in 4 horadscical chazacters to define
#he length of the Progren Save Avea.

CORE RESTDENT AREA LENGTH
The user may tyve in 4 hevadecizal oharacters to define
the Langth of the Menory Resident Avea.

SAP AREA LENCH
The user may t7pe in 4 hovedecinal characters to define
the length of tho svap avea.

say Temnining memory space will be used for baskground
prograna.

Bits 10 to 15 of the devioe paremetes vord, inibially sot up on the

contzol pansl data svitohes (see page 1-64), give the adiress of

the syatem diso, If this is A1fferent fron the ono defined at systen

genaration, file code /FO will be assigned to this disc.
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For example, at system generation bims file code FO was assigned
o alse 02, and file code FI to disc 12. If the contents of

bits 10 - 15 - 02, this will Tematn s} 1f they are 12, file sode
O will be assigned to diso 12 and F1 to disc 02,

Woen the monitor has Veen loaded control i given to the TNIMON

module which tekes the following sctiona:

- Oheoks the unit from vhich the monitor vas Loaled and poseibly
exchangos file code /O with that of the disc fron vhish the
monttor ves loaded.

- Ghecks the apszabiliy of the dise units doclaved at SYSGEN,
A% this point the messages

DR or

DISC UNIT <dev. addr.> RGO
mey bs output in hich case thesa units are flegged to ba
inoporable 5o that only a veady interrupt cen allov their use.
Fixed bead dincs mist be roady before loading the eystem, for
they do not generate Teady interrupts.

- Reinttializos the meoory layout parameters Trom the keyboard, it ¥ vas

ansvered to PARITIONING? , determines the mosory size
and formats the memowy. At this point the message
BUY UoRE cORE
mey bo output to indloato that the cemory le oo small for the
Bpesified parameters.
- Deternines tho background ar

- Beto the FOT pointers of the read only progrems on thei disc
addresses (via the Girectory), recerves the save areas fox the
ead only programs and activates the D:USYS system program which
oveates the DiCI f1lo and gemeretes all syster zead only programe
in core imege formet.

4% thic point one of the folloving messages mey be outpul

Dict moo 510

(not enough conseoutive gramules can be found on dise for the
Dect £iza)




DsCT 700 SMALE
(not enough zoom 1n thia file for the systen mead only programs,
or Read Only Azea too small for the syatea Tead only prograss,
or Tead only progzen mtssing on disc).

&% the end of this inttialisation by ININON the message

DN celease mumber>

ia cutput and a branch s made o the dlspatoher.
Notes Ven a naw supezvisor ia fmplemented (with an RSU con-
meaa) with a D:CT £ile aize deolared during syseen diffezent

2 of the old one, it is Strongly recommended to
deleto the ol DiCI £ile befora the loadd e, beasuss
the oysten xill nse this file inatesd of sllocating gramiles
%o the new D:CI 12,

Sreten Initielization

When the monitor has been loaded by the Tnitial Prograa Loader
(1PL), the user mst load all memory resident programs, through 1D
and decla¥e all Zead Only prograns, through EO oz SV
cantrol commends. Then thess programs must be comected to a

camtzol counands

hardvare or software level and tho system is Teady to run. By means
of external imterrupts or by an ST contrel ommand varioue activi-
tieo may be sterted.

Hownting 8 Wew Diso

When & systen ia Tunning, the user may mouwnt & new disc. 4 'Ready!

interrupt 1s sent to the oystom when the dieo becomen operationsl,

With the following dlstinotions for the different diso typest

8) If the interrupt comes from the systen dise, mothing happens.

b) If 1t comes from tne fized dise in an X1215, there aze

two possibilitics

the dtsc has alzeady been used, i,
£ile code has been Rssigned to a catalogued or temporary file
on this wiit, aothing happens.

- In case the aisc has not been used, 1.0, no file code has yet
been assigned %o 1t, the system vill read the volume lsbel of
the disc, priut it on the typevriter and initlslize the diso
allocation table.

- at lsast one
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©) If the nterrupt oomes fros a moving head diso ox from tha za-
ovable dise of he X1215, all file codes assigmed ta = dise on
1t eze dsleted, the voluos labsl i3 typed cut end the diss Te-
alloostion table vetnitialized.

In case the Atao volume lebel muot be printed snd thore 1= mo
emory space evailable fox the diso initialization program, the
labsl will mot be printed. The dise must thon be scuntod again.
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sTsm yEssaces
e follouing messages may be output by the menitor:
- Guring the initialization prase (ses 1-66):

PuRTITIONIIG?

Lmom:

READ ONLY LENGTR:

SROGRAN SAVE AREA:

CoRE EESTDENT ARSK LECTH:

DER, 4 2 dise cannot ba initialized (see belov).

ISC <adiressy UNKUOME, if the disc specifisd by <addzest> 1o

wnknowm by the GPU (wiring-exraz or non-exlatant).

When the syaten is Teady to be started, the following message
WLL by printed on the typevriters

XN DRTK xR XK % %

Wnere X X {ndicates the release mumber.

The operator may now press the contvol panel imterrupt buton
and start the system.

- vhile the systen ie rumin

ER if an operator messsge is not Tecognized by the system, or
cannot ba exocuted.

Plclevice nang> <dovice address, <statusy KT
in exror ox abnormsl condition has vocurrad on the device
with address cpecified. The hardvare statuc ia printed.
T£ BY is typed as well, the operator may attempt to correct
the error and zetry the last /0 opezation by typing the
operator nsssage RY. -

DKER-@18c addressy,<sector mumbeTiucatatusy
This message indicstes that an irrecovareble error has cocurred
on o dia
<dise addrese) is the paysical address of the diso unit on
Whiteh the evror bas cocurred.

<sector number> ie the addvess of the seotor on which the ourr-
ent operstion should be perforned. Tt is specified as & 16-bit
value:

- for fixed head disc, it glves the sbsolute ssctor addre
- for the X1215 ateos:

bita 1 to 10 give the oylinfer mumber

bt 11 tho head mmber

bite 12 %o 15 the secter number whers the ezor acourzed.
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TSk TN EER
When a Giso wnlt is citched on and the monitor camnot red its
volume 1abel, 1t Will print this measage on the typewriter to
e11 the operator that this diso camnot be ueed. He will have
o mount another aiso or try and fix the cuzrent one.

Zatal Errore

Thers will be no messags output in case of a fatal error, but the
syatem will exeoute a 1oop inetruotion (3D w) and put a code in the
A1 Tegieter to indfcate the cause of the fatal error:

[ —

11 pover faflura (if mo Toutine is available)

31 stack overflaw

4+ mon-vired instruction

51 soheduled label for a level equal %o or balow 40

61 overflow on TAEVE tables (event cownts see Pert 2)

7¢ overflow on the acheduled label table

overflov on the aynantc sllocation area

9+ zeguest to M:IML (aynanic allocation) to Telease an wnknown
blosk

At exit fzom a level equal bo or below 48

Br overflow on the progren seve avea.

Kot

Tho addzess of the 5 x instruction can be Tound fn the
SISLIN AP output (see System Generation): 3t ix the
agaross of location

.

EEDG42, inside the module nemed
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SCL Control Commands

SISTEN CONMAND LANGTAGE (SCL

The DETH has not been designad to hendle batch processing. There-
fore, the Systen Command language mist not bo considered as a job
oontzol language, Dut more as a systen initialisation progras. It
allowe the operator to load or doolare various srograms vritton

independently frow the monttor.

The Systen Connand Languago module 1o activated whon tho sperator

types 1n 00 after having pregsed the TT buston on the corbrol

panel, T comaiats of sead only programe usually comeoted to level

81 and can thevefore interrupt the exeoution of lover priority user

progzass. Tis ie not much of @ provles, because:

- it pexforus many T/0 oporations, often on dypewriter (x slow device)
on @ comversational Tasis, so that 1t doss mot consuse a great doal
of processor +ize;

- 1t 1o used matnly to initialize the oystom, not to suporviso proc-
onaing.

Baoh command conototo of @ mnemonte of two characters, follawed by
o space and varasetess, 1 any.
Zaranstere are positional and separated by commas.
The syntax desoription fox the comanis vhers DD or disc
specttioation Lo required, i as follovss
@D 112 catos] <ain [icdadnazes]

DD £1e codes(user sasignea)
<diss Tile oods) (/50 - /z5)
BADnams oy be omitted, in which casa the Zirst DAD on the dis
W11 s teken,
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Whon input via tha fyperiter, a command must be terminated by CR
1F. Systen commends sre alvays Tead from a davice with systen file
code /B0, vhich ia nornally assigned to the typewriter. It can
easily be asaigned to another device.

Superical chatecters used in the comand paremeters can be spec-
4714 in hezadeoimsl format (preceded by a slash) or simply in

deotnsl,

Woen an szrer ccouss, the comsand cennot bo prosessed and an error
code will be output on the typewriter through file cods EF:
ER 00: command wnkmown

ER O1: eymtax error

ER 02¢ atsc mot operational

R 03: Tils cole unimown o: not compatible with the Tequested

opszation
ER 11t 1/0 arvor
ER 15: pazameter error

Other erzor calas axe speoific 4o each oommand and are therefore
described with the comands in the following psregraph.
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TABLE OF SCL COWPROT comwums

Gomand] _ Veaning Tags
N faokn a file cote 1-96
w Space file basivards 1-99
= Space zacord beokvazds 1-99
o Comact a progzan %o & softvare lovel | 1-91
o Connect & progran to & tizer 1-92
» Delete a file 1-98
. Delete a £ile code 197
o Ticcomest & progzan fxom a lovel 1-93
o Tiscommect & progran fzon & tise 1-95
- %nd of commande 1-99
Space file forward 1-98
= Space zacord forvard 1-88
; ¥eap file 1-95
w Load & aemory Tesident progran 1-0
Nagnetio Tape Control Commands 1-98
% Declaze & resd anly progres -9
w Rewind tepe 1-98
s S0t olook 194
B Set date 194
s Start o progran 194
s Declare a svappebls srogram 1-30
B Define tine slice
o Tnload tape
we ¥zite End-0f-File mark
s Write End-0f-Seguent mark
w Vrite Bnd-0f-Yolue mark
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1LOAD A NENORY FESTUENT PROGRAM

simtex

1D <nanes  cane3f < 1ovel 5111, cnumbess]

Thie command is used to load a progran into memary from diso.
(neney 1s the name of the progran which must be loaded. It consists
of ‘2 ohazacter string of up to § charaotess.

@asy oo page 1-85

<levely must be  spectified Lf the program s an interrupt routine.
2f <level> ie not apeoified, the progras to ba loadsd is not an in-
termupt zoutis

In this oase a 16-word save avea Will bo resorved
in front of tha program.

8L, <nusbery indicates that the program uses scheduled lavels;
rumbezy is the maximm number of lsbels o be acheduled at the same
tima. & achaduled label save ares 1s aleo meservod {u front of the
progran,

Note: The gramiles of a load moduls need mot be consvoutive on the
assc, This comnand mist e ueed at initislizstion timo, before

starting the memory resident progras.

Exror Codes
0ne of the folloving exzor messages pay bo output for this comnand:
ER 04 no Progran Control Table available

R 06+ memory resident area overflov
R 07: level svror

R 08: level already comneced

R 09: progran unkmown

R 10t %00 many scheduled lsbels

R 12: progran already deolazed
014+ DiTnass wnknown

R 21+ DD not found

IDER cprogran neme>: 1/0 exsor during losding operation.




‘LECLARE A EEAD ONLY PROGRAM

Symtax
ROu cnaner  c8as TS5, caumbers]
uoe

Before starting any proren activity
prograna which ee used in the Aysten at exccution time, by Boans

the user must declara all the
of thia command. The monitor s then able to build the Program
Contal Table used by this progzas.

(nase>: La the name of the read only progreu (wp to 6 ASCIT ohar-
aotess).

<dusy 1 see page 1-85.

5L,crunbery indicates that the program uses scheduled lavels and
spacifics the mubes of sohedaled labels for Which a seve ares mist

be resorved.

Note: £11 xeat only progzass mist be declazed before use, othervise
they will ba considerad as background prograns.
he eycten will nake a core lmage copy of bhe program ané
stazs 1t in the DiCI file, Mhis file doss not heve 40 be csb-
alogued by the ueer, for it will bo oreated implicitly by the
systen when the moniter is loadsd for the fiTst time.

Exror Codes

one of the following srror messsges may be output for this compand:

R 04: mo Program Control Table available

E 05+ rend only seve area overflow

ER 09t progren wnlmown

R 10: too many scheduled lebelo

@ 121 progran elreedy declared previously

R 13: progzam tao long (overflew ints vead anly seve erea).

ER 261 DiOT file overflow.
zead—only progran vannot be eguented.
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‘DECLARE 4 SWAFPABLE PROGRAN

smutax

Sl cnane> cdam <tine alteas] 5], (212155, cnunboss]

I

The user must deslaro all svappsble programs befors they ave mctiv-
ated, othervise they will ba considered as background prograns. By
Geans of this comsand a program is declared as swsppadle, censing
the moniter o build an entry for 1t in the Progran Control Table,
ellocate its save area and producs the core image of the owappeble
progran in the DICI file.
<naney 15 the zame of the progras,

8> 50s page 1-
Sk cmumbery degines the mumber of scheduled labels for vhich space
must be reserved in this progran's save area.
Gbime slicey 1s the value of the time slice which must be used for
this progran. Tt miot be a miltiple of 100 milliseconds.
¢ S 16 spacifiod instead, the dsfeult value for the time slice,
a5 dafined at Systen Gensvation bime, must be used.

cifisd, the progran can be'svepped lmedfately vhen ite
tine slice hes elepsed, zegardicss of the mumber of 1/0 cperations
taking place on non-dis devices.

If B is specified, tho program will be swapped only after sll
curment 1/0 opesetions have beem terminated.

If I is specified, the buffes end the EC3 required for the 1/0
operations for non-dise devices must be cutside the swap area, i.e.
in the memory-resident ares or in the dynemic buffer azea. When B
15 specified, homs 15 no such Testziction,

Exror_Cotes

syatax srvor

no £zee Progran Control Table svailsble
Progran Save Avea overflow

/0 exzor
the program has already been declared
aramster ervor
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R 14: DaDneme unimova
R 200 DAD not found

ER26¢ overflow on the DiCI file.

ERZ7: a avappable program cannot be segmented
DEFTYE 18 SLICE

mtax

Toucnusbers

comand is used to define the bime alice ueed for the swapp-

able progras, if it has not alveady bosn specifisd in he SV
command. Tf the time slice has already bsen defined ot System
Gensmation 4ise, it may be Todelined by mesns of this comzand.
coumbor s a value, speoifying the length of the bime slica in
tenths of saconds, with a maximm of 256,

COMNECT & PROGRAN T0 A SOPTWARE LaVeL

Swatex

Cllumane, claval>

ves

By means of this command a progeam, which has alresy bsen declared
%o the monitor ss sither a memory Tesident or Tead only progras
can be comnected ko & software level. Interrupt routine canot bo
sannected %o a priority level with this oommsnd, ss no Program
Control Table is allocsted for thom.

It is slso possible 4o connsct & program to a software level later
on, by means of a monitor Toguest.

(uamey 15 the name of the progzam (up to 6 ASCIT characters).
<levely 15 the software leval bo Which the progeam must be con-
nected,



HNote: Background programs naed not be comnected sxplicitly when
thay are aotivated, because they don't heve to be declered
4o the system at initislization tive.
Howsver, at ayaten generation tine, the user mst Teserve
enough memozy =pace to handle tho Progrem Control Tables of
al1 backgzound prograns used, Theoe tables ave allocated
and released aynanioally for the dackground prograns.

Brroz Codes
<lovely exzor

B

ERO8: program already comnsoted
ERO9: progan wnkmown.
‘CONEEGT 4 PROGRAX 7O TAE CLOCK OR A THGR

atax

R qname> | CNTTID (PR3, [ B> <1007, 553

B
Vnen & progzen hes beon somsoted o & scbtvare level, 1t say,
insough #hts command, also be comected fo the Tesl tixe clook ox
%o « tinor. Tois nay aleo be done by mondtor Tequest

For tiner mumboring, ses port 2, paga 2-51

Ctunts 10 ne name of tha Frosran virich st e somected (i %o &

480T1 charactera).

NIIN> 1a the tizer mizber. If the progzan mist be conmacted fo the
roal tine clock, 0 must be spesified, For tizer mumbezing, dee
undex wonitor request LOMO.

P> sives the pulse 7ate, & mber £x03 O to 121. When 0 is opeci-
fied, only one progran sotivation s nade, after Vhich it is aute-
matically dioconnsctod ron the olock or timer.

10> indloates the nunber of timer oycles befors the first progxam
astivation ( 2 noxstectaal velue
szom 0 to /TFFF).

<>, 101>, <65 gives the bims in hours, mimutas and ssconds when
the progzam miat be activated.
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Erzor Cotes
ER16: the apeoified timer hes not besn defined.
BR141 the progran has not baen comnssted to a level.

DISOONNBGT A PROGRAM FROM A IRVEL

mtax

W.enano, clevel>

e

Thia message is used fo disconnect a progrem froa @ softwsre level.

Exror ol
EROT: aymtex exvor
BIOT: lovel error.
EReO: disconnaction impossible:

‘LISCONKECT 4 PROGAAM FRON A TIMER

progzan busy

Smtax

Droenaner ,HTTH>

se

Thte command ie used o discomnect the progTan spesified vith its

<coaney from the timer speolfied %o which it has been comnscted.

Exzor Gode
B8t

the progran had mt been comneoted o & b

ex or vrong time

umbex




ser_pate
Sprtax
5DcDD>, 990> €T

Tee

hic comand 15 ussd to et the current date in the machine.

(B>, >, <T> denota day, month and year, 2 characters each. They
will be stored in memory in ASCIT format and returned to user pro-
rans Lowuing the monitor request Get Time.

he eycten doss not check the validity of the date.

81 oroox

Smtax

S0uREE> 00> [r<s53TTT

message o ueed to inttislize the systes olook. Tas ourrent
in entered in a specific internal aysten table and te real
clock 10 sterted.

>, M ,<83> specify the time in hours, mimutes sud seconds, two
characters fox each. Default value ia 0.

START A PROGRAX

Sentax
STu cname> [;cdas3]
ee

IMie conpand can be used for atarting momory resident, resd only,
svappable or baskgroumd programs.
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<dsa> ¢ ses page 1-85.
When cnames ideutifics a memory resident, swappadle or zead only
progzan declered previcusly, the progran mist have been connected

to a softvare level.

Nots: & pegeonted progrem may Tun as a core Teaident o se 2

Tsokgrount progzas.

Ezzor Colle

R 04: PO pool overflow
R 05: Sava Aroa pool overflow
BR 14+ progeam has not been conneoted
=
E:S

18

2213+ overflow on dynanto azes (no possibility to build an
aotivate blask o activate background]

R 20; progran too large for background sres

BR 21t DAD not found

Sty alee 1/0 exror.

orogran dosa not exist on dise

KEER PLLE
sputax
KFcPile codes, < file naso>

Dee

his comsand is used to make a Semporasy file paresncnt by storing
it i the ibrary of the lsc on which it 1s located.

<file c0de> 1dentifies the fils which must be catalogued.

<file nane> is a string of up to 6 charactera to ldentify the file
which must be catalogued. The type of the file is implicitly UF
(aser + If ¢f1le nansy alroay oxists in the directory,
aces the o1d one, but the grenules are not Teaovered.

thie o

Error Codes

ER22: non-dleo file

ER23¢ f1le hag already been caslogued

ER24: no entxy available in the Ibrery aizectory.
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45S1CY & FTLE 0ODE

Satax

A8 ¢£a1>, [¢fe2> [cinday | DE<das> cn>| Didas, <fila namey
|5rctse>,ctite name>latas 3]

Dee

Dhis messegs 10 used to sssign of Xe-asaign a file code eithsr to
a physical devioe or to & &iso Cile.

rile code 19:file code Which must be sesiguods

<file cote 25:5ile cote ta which <Eile codo 1> mst be sssigned.
DH[DA] 1o the device nems (2 characters) and dovice sdizess (2
heredeciual dlgits) of the device to whioh <file cods 1> must be
asoigned.

<Eo1y 10 asaigned to
 anothex files ¢fo2>

- & poripheral device: cduda>

- o temporary fils on dise: DKcdas>.<n>

- & permmnent file on aias: DEcdasy<file hamed
S5cdsr <ftle namey

- a aiac ox DADI cdas

When <a> "7 4o specitisd, the system will allocate a
musber of consecutive gramiles o the file. Such a file i tempor-
asy and miot be used with random access.

<lem> ¢ wse page 1-85.

the eysten file codes must all Ve as

ot iemed at sysgen
tizs, becsuse when an AG comnd is given the previous aseig

ment o deleted befora'the nev ono is assigned. If an error
oooure at Hhat point, @ systen deadlock may oceur.

Not

Vhen this consaud is used for re-sseigming a file code, the
monitor vill delete the old file codss, before assigning the
new ans. Thevefore, if an exror occurs, the file cods re-

sains unsssignad, For soe systen ile codes this may cause
aysten deadlock, 8o the user GuSt not ve-sssign system file
sodes, but dsclare them a1l at systen gemeration time.

1-96




4150, as

fo uaeral to change the sssigmment of /20, SOL
assigns this file code o /BF vhen it finds Lt wnassigned.
The Colloving device nemes are supportad by the systen:
1 magnoctic tape
1 onasetse tape

cara zesdex

punched tepe zeader
tape punch

operatorts typeuriter
1457 punched tape Teader
45R tepe punch

ine printer

no device,

Brror Codse

R 14: DiDnase uwakmown
251: 1/0 error on diso

+ no speve entry svailable in fils colo table

no diso file desoripion fable fres

aevice unknova oz dise file code uaknown

aise overflow oz teo many gramules requested

£ile unknown

<file cods 2> unkmown

aoze than 7 Tile oodes asaigned to the same diso file.

DELETE A PIIF come
ymbax
Dhutile code)

it
This message ia used to dslete a previcusly aseigned fila cods.
<f1le oodey 1s the file codo vhich mist be deleted.

12 1t vas & file cole assigned %o a temporary dlsc azes, all
gramiles alloasted to this 1l are Teleased for uss by other
riles.




In case of diso files, the file description teble is e-
leassd. If the £ile had not been olosed, however, the
curront contents of the buffer are mot written on the dtes,
but they ave lost and the space oocupied by She blocking
wuffer ia not relessed.

DSLETE 4 PIIE
Sputax
2. ¢dan),<2ila nanad

Dse
This comand ic uced to delete a cetalogued file on & disc.

<Eile nane> fa the name (up to 6 chazacters) of the file whieh
gt bo deleted,

<aan> ¢ ces page 1-83.

The granules occupied by this file are released, but they are
not used befors the disc allocatfon table has been losded again,
1.5 st systen reloading time for the System Diso and vhen the
aicc unit ia vestarted for user dipos, This ie dome becsuse thers
nay be ssveral file coles asaigned fo the deloted file.

Sezor Code

ER21: unknown <file naze>

o

YD CASSETTE TAPE CONTROL PUNCTIONS

4 nusbor of commands can be used only for magnetic or cassobto
taps, to porforn a musber of control functions:

- Bt

1l code> i used ko rewind the tape of vhich tho <file
aotes e spectfied.
- Uuctile oote> in used to unload the taps spacifist.
~ FrLcrite aotesfemumbors 41E] 19 used to space the wpecificd tape
forvasd over & <mmbers of Tiles of to akp all
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files {ALL), in which case the tape will stop as
scom 25 two conseoutive tepe warks eze encout~
exea.

- BEucfilo coderfnumbers] is usod to space the specificd tape
ackvards ons file or, if specified, a <mamber>
o £iles. The file ie positionsd aftes the tape

- FRuctilo codepfnuabers]ia used to skip forvard in the defined
Tite over 1 or, 1f spesified, a <mumber> of ro

nse.

- Buctilo codofmuetes] ie used o skip backrards in tha defined
S11 over 1 ox, 4f specifisd, a Cmumbez> of o=
cona

_ Wnutile codey iz uasd fo weite an end-of-file merk aftor the
specitiad file.

_ VeucEile cote> is used to vrite an end-of-seguent merk.

- Wigefsle codes i used to vrite an end-of-volums mark.

Erzor Gofes
EROT: syatax exror
ER11: 1/0 error,

codes

20 0r ooewms
simtax

=

e

Thin comand Sa vaed o indicate the end of a sertes of éysten

conzands. The SCL paskage will perfors sn exit snd thue relea
the dymante avea.




10 Operator Control Messages

37 means of the operstor commends the user may have linited oon-
4201 over the running systen. This s initisted by roseing the
interrupt button (INT) on the control pancl, %o stert the operator
conteol package. A soon as his odule beccnes the highest prioe-
3ty active progran in the system, 1t ¥ill output the messess

w
on the opsrator's typevriter to roauost imput from the operator.
aay of the comands Gescribed below may then by typed L.
11 comnands ave terminated by LF CR.
e charactors? and a-nay be used to correct the typed-in messsgs,
12 necenzary.

Weasege]  Weaning Tage
ce Request 501 1-102
S Correction 1-102
™ Dusp Diso 1-102
e Dusp Nemory 1-102
™ a1t Baap 1-103
B stop o0 1-103
EY Release Device 1-103
=Y Retry T/0 Operation 1-103
o Wette Yemory 1-104
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Bequest 5CT

cc

This comnand ia glven to aotivate the SCL (Rysten Commsnd Language)
orogran, oo that commands may be given to initislize the eystem or
sive control to the ruming programa. Tpon this command, SCL will
7P out C: end wait fox tho operator to typs in an SCL commend.
Correotion

CRucfile code>

By means of this command correotion Tecords can be entezed.
<file codey ia the Tile code of the device from which the correc-
tione ars inputs

he sorrection mecords mst have the following fornst (up to 72

Where agdzessy is the address of the first (or caly) location to
be mo0ditied and <value 1> speoify the Valuea which mst be stored
in catdreas) aad the locebions folloving 1t.

Zump Discs

Dhus ctass, canctost 3], cascsos2s]
Ae a zesult of this command, @ hoxadeoinsl usp will be mate of the
contents of the dise spectfied by cdssy (see ege 1-05).

The dump will be made of caector 1) or, if specificd, from
Caectar 1> to Casctor 25 inolunive. The dum will be output on the
devics with file sote 02.

pump emoryt
Duaddrass 1> [caddress 23]
4 hexadecisal memory dump will be made of Caddress 1> oF of the

memory locations from <addzess 1> focaddress 2> inolusive, if
apeoifisd. The dump will Be output on the device with file cods 02.
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Eslt Tump:

E
his comand is used fo stop & current dusp operation, which ¥as
initiated by o DD ox DN comsend,

Stop CPU

ur
hia commend fa uged %o stop all CPU activity, Hovever, all current
shysioal I/0 operations aze terainated (without checking). Then the
CPU will enter the Lale loop:

after which the operator can suitch off the aystem.
This comnand 1o not normally used, but in come situations it might
be wsefult if, for exanyle, a program contimes writing onto &
magnetio Gevice for some Teason, and the opeTator vants to stop
the machine, ho may do co ith the T command and still allow the
current write operation to be texainated.

Beta

oage and 1/0 Operaf

L] K fcevice address>
Wnon an /0 orror ocoura which requires oporator intervontion, the
systen prints oub the vessage:

Slktevice nameyclovice edizesy,<atatus>, &I
Vhore RY denotes that the cperator may xetry the 1/0 operation. I¢
the exTor can be oorrected, the operator mist give the RY comaand
o allov the progran to continue. Othervise he Mt type in the
comend ED to zelease the 1/0 operation from the devios speoified.
Tn both oases, the systen vill give a CI0 Start Tnatmuotion to
xotry the lact erronoua operation,
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iite Wemory:

Wicatazeas cratue 1>7<vatue 23veeicradue 731

This commsnd ie used to medify one or mere mamory locations
addressy ia Hho fist location to be medified (an even address,
of up to 4 hozadeoinal charactors).

<value 1> $o <value my aze the values in hazadeoimel to be entersd
in the memory Looations, stavbing frem caddress, i.e.

vaine 1> ia otored In location Caddress>
<value 25 fo atored in location Caddress+2, stc.
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1 Monitor Requests

The user program cen request the menitor to perfora certain fun
tians. A request takes the forn of an LI (Link to Nonitor) in-
stzuction folloved by a DATA dizective.

The dlrective hes a musber as opezand, which specifies the fune-
fion to be executed, If fais mumber 1o negative, the user is
scheduling o label on completion af the request.

Proceding o request, certaln paremsters ay need to be loaded in-
o the A7 and A6 registers.

After the monitor has procassed the Tequsst it loado a zeturn code
in the 47 vegister. Ir the voquested
able, A7 will alusys contain tho valus 1.

vice sofule 1 not avatle

Koter Tt is possible bo use scheduled labols in conjunction with a

monitor requast. Seo chepter 4.

Undex the DRTN, some of 4he motules hardling monitor requests ave
oove Tesident, to provide fast Tesponso. Others are storad on
aise Just s other waer-vritten zead only programs. SHill, these
user progzame can use these monitor zequosts, because sy work
aveas or peramsters are built in the dynamic sllocation area, bo

rovide the possibility of comsunication.

Rowever, the vead only monitor requests camnot be usod by

grans

commected to & priority leval which le equel to ox highor than

thet o7 the read only monitor Teguest, i.c. if the level of the

request handler (resd only) 1s 49, only those uses programs from

Level 50 to 62 can use it.

Hoto: Ho monitor Tagussts excapt Activate and Sot Evont may be
iomued by & program with priority level sealler then 49.
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Roquest ot Page
Taput/Output 1 1-107
Vait for an Event 2 1-112
Exit 3 114
Gat Buster 4 1-115
Ralease Buffer 5 =117
Connect Progren to Timer 10 1-118
Diaconnect Progran from Timer " 1-120
Aotivate a Program 2 121
Switon Tneide a Softwaze Tevel 3 1-123
Attach Device o Progran 3 124
Datach Devics fron Progran 15 1-126
Get Tina ” 1-127
Set an Bvent 18 1-129
Connect Progran to Softwaze Tevel 20 1-130
Disconneot Progran from Level 21 =131
Wast fox & Civen Time 2 1-132
Aseign a File Cods 23 14134
Delete & Tile Code 22 1-137
Read Tnaslicitad Operator W 25 1-138
Cancel Tnsolloited Nessage 2% 1-140
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/0 REQUEST

Calling Seauence

e
The user can ask tae system to start e paviouler 1/0 operation
on & peripheral device.
Procesced at lovel 48 fox physical 1/0 equests, at lovel 49 for
logical 1/0 raquests (Date Nanagoment).
Register AT is Loadod vith o CODE spocifying the dstails of the
1/0 function, as follows:

bit_7 8 9 10

JIIEl 2 FS T

S, W and R specify the mode of operstion:

§ = 1v (¥ must also be 1): used by a svappadle
progean; this progran can then be svapped out immed:

taly
uhen 1te evap evemt count valus vecomes zero.
the requasts

nig progzan wants to vait for the compleiion of
the requested 1/0 operation. Only after completion of tho
sequested function, Vill the reburn to the call
taks place.

a5 progran

: & zetumm to the calling progran vill be made as soon as the
tranafor has been initiated. Tho progres will givo a Vait
requeat lates on for synchrontzation.

the progran itaslf vill process any sbomsal conditlon con-
cemning the Teaussted aperation (popsible only ¥ith Basic
Read/iirite). The system will return the harduare stetus in
505 word 4. No retry is posaible.

R = G sny sbrozasl conditions will be proceased by the systen.
The software status s Tetumsd in 50D word 4.
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ORDER specities which /0 funcion e Tequized, by giving ons of
the folloving hexadecizel values:
01: Basto Read (These orders aze used by Diso Pile Menagezont and can be used
05: Basio Vette by user prograns only AT DI has not been selected st ayagen.)
For Basic 1/0 vequests the syaten doss not provide for char-

acter chesking o date converaion, only for control command
initialization and end of operation sigmals.

02: Standara Zead

Dhis order can bo used to input standard object code racords

in 4xt or 949 format, ag well as ASCIT chavacter stringa.

Gtendard ¥eite

Btandard (ASCIT) 1/0 Tequests provide, by means of atanderd

061

conversions, for special features such as error comtral chal-

acters, convession from extermal cole to internal ASCTI and
Object #rita (4hb+i+q tape format L.e. 4 Tovs in 4 oalumns)
Objest weite (848 taps foraat t.s. 2 zowe in & oolume)

Cbject /0 requents provide, by mesns of stendard conversions,
for special features such aa error control characters, check-
um and Gata conversion from external farird or B48 tape
formet to internel 16514 format.

+ Bandon Read

+ Randon Write

Boad Sector (flexible disc; DAD)

Skip forvard to R08 mark

15+ Vrite Sactor (flexible dise; DiD)

16: Skip fomvard %o EOF mazk

22 Write 50F merk (tape and dlso seguentisl files)

24: Write BOV maxk (tape and d1sc sequential f1les)

26: Write EOS matk

20+ Boor Tnlook (Flextble disc)

26+ Doar Lock (lexidle dtso)

2P Vrite Deletad Jata Addvess Mark (flexidle dise)

30 Gt Information about  Fila Gode

311 Rewina Pile (nagnetio and cessstte tape)

33: Backepace one black (magnetic sud oassette taps)

34+ Space one block forwaxd (not allowad for cassatte)
361 Sikip backwerd to BOF mazk (maguetic and cassetts tape)
38: Tnlock (cassette and magnotic tay
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3¢ Losk (sassetie tapa)/ocs line (magmetio tapo)
341 Compound Read (flexible dise)

38+ Compound Virite (flexible disc)

30: Searoh Key with Mask (rlexible aisc)

3¢ Vrits Deleted Jate Addrose Nark and Verify (flexivle disc)
38: Searoh Key (flexitle aiso)

39 write Sactor and erity (flexible aiao)

(Phystoal a1so scoess on sector level is possible with osders /11
and /15, only for flexible &lec snd DAD. The Diso File Management
0dule 1s not used in thess cases. ECHS must contaln -an absolute
sactor muber,)

For cach of these Teueat oxders, specific Information appliss to
the varicus peripheral devices. This inforcation is given in

ppendix G at the end of the book.

The Brent Control Block, of which the address cust have basa loaded
into the A6 register, has the folloving fornat:

o 1 e i
/% EVENT OHARACTER FILE CODE WoRD 0
x sureER 4ovwEss wowp 1
x [ Anqyam 1o wown 2
v Eresorive uaven wom 3
¥ aumvs o wowp ¢
+ (T3 iz =] o s

X thece words mist be'filled by the user
these words are filled by the monitor

whese:
WORD 0: event character:

it 0 = 7y ond of operation hes osourred for the EG.

e other bita rerain urused.

WORD 1: address of the usor Buffer
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WORD 21

WORD 31

WORD 41

Toquested length to be Tead or written, in words (vasis
Tead on card zeader) or characters (other devices). The

£irst chaxaoter is alveys the charaster givem by the buffer
adazess, For

taniid vrite on typovttes ox My printes,
two cheractess muet be added, at the beginning o

effective Length which hes baen trangmitted, in words
(basic resd on card vesder) ox characters (others). Stored
heze by the monites upon completion of the 1/0 aperation.
stabus word, stored heve by the monitor upon completion of
+he requested 1/0 operation.

~ ¥or Basic orders, this word will be filled with the hevd~
ware status by the contrel unit. However, if the menitor
dstects an error in the calling sequence, bit O will be
2ot to 1 ana the other bits il coniein the softusze
status, (Hardware status: Appendix D).

_ For the other orders, the moftware sistus vill be Tetum-

e

bit 0 = O: the cperation has been sucosssfully completed:

Bit 7= 1: no dsta (taps cassette)

a1t @ = 1: Ena-0f-Volume | cessetts or

el it

1% 10 = 1: beginaing of tape sncoutared.

it 11 = 15 end of input medivm (diee only).

bit 12 = 1: requasted length fs lncorzect.

it 13 = 12 i1legal chazacter oode.

it 14 = 1: an 08 mark has been Tead.

bit 15 = 1:an OF mark has been Tesd.

Whon the cpesation vas not succesafully cospleted, bit 0
55 set to 1 aad bit 1 18 set to O (votry also was mot
possible). In this case bits 2 to15 give the haxdvere
status.
Vnen the sonitor has detested an exvor in the calling se-
quence, bits 0 and 1 ava both st t6 1 and bits 2te 15
have the following significances

2 - 11 pover failure
+ aiso oveztlow (a0 more gramules availsble)

+ no dlsc buffer avallsble (dymamic axea oves-

flou)
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Bt 7= 1 dico queue overflow (quens area Tesezved at
oyaten is too eeall)

bit 10 « 15 file f¢ smito-protectad.

it 1 - 1+ function is unknown ox mot compatible with

9 in 47 set for a DM request

the device or

bt 12 - 13 illegel burfer size or address

b2t 13 = 11 illegel BOB addvess

bit 14 = 1 device s attached to another progrem.

it 15 = 13 an illegal file code has been uced.
WORD 5+ thia wod iz used by tho user o ctore:

the zslative sector muaber to be exchanged in the ceso

of & Tandon aies fils (soe Data Management).
the absolute Sector aunber in the case of physicel disc
4t and 15, and orters for flexible dise

ess oeders
<imough the ueer drivr for that device).

the tabulation table address in the case of @ standerd
rend operation on ASR or punched iepe equlpment. Th
tabulation tble hes tho following formst.

[Fumber of Tackets | Pire: Tacket |
[Seooea ravker | mive tasket ]

Zho tacksts indicate an sveolite pesition in the print
Linn. Chezasters up to the following tacket ae filled

with Blanke.

anplor

Toput Lines L4SEL \0PER \ OPERAND \COWTNT
Lins in butfers

LD L PERs OPERATD s COIEET
. 10 w

1% completion of the input, the bulfer
but 4he rosurmed lengeh 1 the

£illed it
th effestively

apace
entered and stored, including the spaces replasing the

tabulatton codes (\).

Note: Tf word 5 is ussd for tabulation, the veguized

Longth in word 2 must contain both the characters and
the blanks in the tacksts, l.e. for the above example
word 2 must be illed with 3.
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WAIT FOR_an EVENT

Calling Sequanco

where:

ECBADR gives tha addross of the Bvent Control Elock (see T/0 re-
auests). The £
If the first bit of this chevacter is Get fo 1, the event has been

completed.

4 charactes of the ECB la the event character.

Zse

Thin request causes a progran to stop and walt for the cocpletion
of an event wLoh has to taks place in snother progzen (user or
Gyeten). If tho event has ocourred, the dispatoher Tetums conbrol
to the requesting program. If the event has not ocourred, the pro-
ran 1o pat in wait state, to be resterted when the cvent has
ooourred.

Note:

It is recomsended not ta usa & Valt Teuest inotdo & scheduled

label routine, as this canses tas whole program %o be blocked tem-

pozarily.

Thove are tuo kinds of events:

- Walt for the exit of a progrem:
When = user progren activates another progzas (see Activate),
the first vard polnted to by the A8 Tegister is the address of
the ECB vhich must be used to wait for ihe exit of the mctivated
progran. As the sctivated program snd the calling progran mun
concurrently, thiz provides a means of commnicabion botween the

swo prograns.
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- Wait for an I/0 cperation.
The progran vaits for the end of an /0 operation it has Tequested.

Hotest

 In case of explicit or inplicit wait (ieplictt walt inside 1/0,
Atsach Device, a%0.) processed by a Besd nly progzan, the Resd
wili be forvidden &

e the vhola walting tine for a

prograns with equal or lover priority, so explicit vait

mditiona resulting fn ioplicit walt should be avoided in Road
Only rograns.

- When this request it used by & evappable program nd bit 15 of A3
15 set %o 1 whila the svant has not bean set (LKt 18), the calling
progran vill be suspendsd Lunedlztely snd it may thon be svapmed

aut as soon ag 165 cwap event coust becones zerc.

~ The user can oveste hiz owm set of events. Tn this case bs ust
zeset the ovent bit in the BOD and Infora the system by siving o
Set Bveat monltor requess.

- Tais zequast ic procesed at level 48 by a nemory resident progras.
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et)

Thic ‘request is used %o apecify the end of & program. The progrEm
exit s affectad after coapletion of all 1/0 cperations and after
S11 labsls, if any, have been scheduled. 4 scheduled label exit
passes contzol to the next schefuled label, if one is present,
othervise contzal passes to the main progres.

ha progran beconss inastive, unless thore is snother activation
zequest waiting for this progzan.
he progran vemalns connected to its level.

The BCB supplied at the activation of the pragram must be updated
by giving a rSet Bvent! momitor Toguest (AN 13), to set bt © of
tho event word to 1.

Ihis remuest i procsssed at level 48 by a Memory resident progrem.

Kot

Tor svappable prograss, the contonts of the Svap Ares will
ot be svepped out.
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SET BUFPER REQUEST

Catling Seouence

1ok a7, 1EwoTR

LENCTA is the length, in cherasters, to be slloceted to the buffer

ares (meximun 32k chiaracters)

If Bt 0 = 01 Teturn to usor in sase of overflov.

7 B 0 = 1y inplicit alt of the calling progran in
case of overflow. This ehould be aveided in
read only prograns.

2.0 ic loaded into A7, the monitos will ratumn the highost adizecs
of memozy in 47, exoept if the wemory aize is 32k, in hich cace 0
W11 be retumned in 47.

Ty means of 4his reguest, $he ures can allocate a memory ares for

teaporary use, in the dynemic memary allocation are:

When the sllocation i5 pade, a control block is oreated

the
systen at the beginning of the allocated ares. This blook will
contain a chalning link and the 01d contents of the A14 repister:

Ghaining Link } com,m}
014 414 contents N
Szt
Roquirod
Yew 214
conterts > Lengn

The user mct pot destroy this control Wlock
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Upon completion of the Tequast, the system rosponds as follows:

K7 0:  the buffer 15 silocated
~ 1t there is no memozy spece availavle (bit O in LEWGTA = 0)
pun oontaing the address of the fourth word of the allocated
buffer, co thet, as soon ap the buffer is allocated, the
user may give a Csll Funotion Smstruction with the A4
zagtetes without having fo update the A14 Tegister First.

Houoves, the uger mst then provide for steck hendling:

Thia zequest iz processed at level 48 by a momory Tesident program.
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RBLEASE BUFYER REQUEST

calling Sequence

LDKL  A14, BURADR

s

vheres

EUPAIR points to the second word in the buffor as glven in repist:
412 aftor tho Got Buffer Tequest,

To zeleass the monory space previously Tesszved by o Get Buifer re-
ausst. Th 414 regieter is reloaded with the value it contained
befors the Gat Duffer Tequest vas made.

The systen responts as follow
AT - 0 the monory space is Teleased.

Z Z: the'namony space hae aiveady been zelsssed
Tf the K14 pointer is incorrest, or if the buffsr aea has been do-
stroyed, the systen Lsoues a Falt,

15 the dynanlc ares was in overflow stats, this Tequest frees it

asatn, and programs waiting beceuse of builer overfloy are

started, and their requests reinitialized.

o1 42 by = nomory resident program.

Tgs zequest is processed at
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CONNReR 4 PROGRAN 10 A TTNER

Calling Fequence

100 ks, eama
TOKL__4T, PRRAE
T

BaTa 10

shezer

PARAMN points to & tvomuord Blaok, containing the nec
netors.

sary paza-

vo forsate axe possitie for this blookr
- formet 1 (b1t 0 = 0}

BUIN: the mumber of the timer (O-real time olook)

PR:  zequested pulse rate, i.e. the musmber of oyoles of the timer
betueen tvo activationst a mumber from O to 204T. If O fe
spesified, the progran is aotivated only onoe and then auto-
matically aiscomnected.

HC:  mumber of oycles of the timer before the fiTet activationt a
ez from O to 32767,

~ fozmat 2 (b1t 0 = 1)

whers NG is Teplaced by an absolute timet HE (hour) - M (minute)
- 55 (secona), and PR is number from 0 to 127.
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Tee
4 progran Tuning st & software Level can be comnectsd to a timer,
aocarding to the pazassters glven in Tegister 48. The progren
st have basn comieoted o & software level, otherwiss it camnot
be started by the dispatcher.
For timer nusbering, see part 2, page 2-60.
Tho cysten zesponds as follows:
47 = 0t the comnection has
A7 £ 01 comasotion ia impossitle, beoauser
- the spscificd timer has mob boen defined, or the pro-
eran doee not exists 47 = =3;
- the progren hus alvsady been connectad bo 4 tluers
47 -2y

5 mads.

- dynanle ares overflows A7 =

Hobe:

The progven must have bsan declared by the systen a0 momory Te-

sidant, swappsble oF vewd omly. Backgrowsd programs-canaot ba

connsoted to & timer.

- the progzan proosssing this Teguest say bo memory residant or
vead only at level 49, If it 1s vead only, 1t camnot be used
Ty user read only programs cormested to level 49.
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DISCONVECT A PROGRAM FROM A TIMER

Calling Sequence

1DK__a8,un1H
LKL _A7,FRUATE
Lot

T 11

wher

WOIK 15 a constant cpeoifying the timer mumber.
TREAIE points to a 3-word blook containing the progran mae.

A progzan can, by means of this request, be di
tiner specified in regioter AB.

Tho progran Temsina comnected to its softvare level.

Tha systen zesponds as follovs:

A7 = 01 the progran Se disconmected from the timer

A7 = -3 it is impossible to disconnect the progzas, becauss the

comeoted fron the

progran does not exist, or wes mot comneoted to tnis
timer.

The progran processing this Tequest may be memory resident or read

only, st lavel 49, If 1t ic read only, 1t cannot be used by user
zead only programs conmected to level 49
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4CTIVATS 4 PROGRAN

Calling Sequence

whers:

PRNAME pointe to a 3-word Block containing the neme of the progran
%o be aotivated,
SLOCE pointa to @ 2-wora blosk of the following fommat:

Event Chevacter 5B

Tazamster Blook Addrasa

The firot word of this block may be updated by means of & 'Set
Bvantt mcnitor Tequest (TKNIE) at the exit of the aotivated pro-
geen, a0 that, LT the calling progran has requested a wait for

the activated program, this word mey be considered its Bvent Con-

tzol Block (asa Wait Request). The seoond word contains the adi-
ze88 of & paramoter block. The calling progTac may give o Gst
Buszer Request to build thie block In the Buffer pool, befors the
Aotivate Tequest is given. Rogioter A4 will then contain the add-
voss of the pezamster block when the 2otivated progras is started
by the dispatohar and Tegister A14 vill contain zevo. That is,
egister 44 coutains the valus in ECB+2 end A8 potnts to the EUB
for a posaibla Sot Event reausst.

Noter
Vhen a user progran is sctivabed by an intesTrupt ssquence, there
15 no pazameter blook and the contents of A4 is not significant.
414 18 set to zoro.
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Ihis reauest can be mads by & progran Twmiing at any level, to
sctivate 3 softwaro level program.

Calling progrem end activeted progrem mey be prosessed comcurrent-
17, deponding on thelr priority levels.

If the sotivated program ia busy, the request is recorded in a
stack, to bo processed later.

e activated progran mst previously have besn comecbed to a
Zaval.

The systen zesponds as follows

the mequest has been prooesed oz Tecorded in & stack;

equest has not been taken fnto account, becau

- the progran has not been comnected to a leval: 47 = -2
- the progzan does not exlats AT =
- ayuautc szea overflow: A7 = -4

= P07 posl averflows AT = =5.

- Save Azea pool overflaws 7 = -6
- dise 1/0 exromt AT = -7

~ the program 15 teo lazge for the backgrownd a

s
e orogran processing this zaguest Le & memory vesident program at
Level 48 for sctivation of meoory resident, resd only oF sweprable
progeass. Reauests for dotivation of baokground programs are hand-
1ed by a program st level 49, which nay be sither memory Temident

or zesd only.
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SUITCH TWSTDE 4 SOFTVARE LEVEL

Calling Sequence

whezes
LEVEL 15 & constant specifying the mumbor of the level in vaich
the evitoh 1a to be made. If LEVEL ia specifisd as 0, he level to
be switched ia equsl to the Tequesting lavel plus ons.

Tee
By mesns of this reguest it ia possible to have timeslicing insids
& softuazs lavel (ordy for core Tesident prograss o background
progrens vhich are already in coze) by halting execution of the
progzan running on that level (A7) and giving control %o the next
progran on 4he same level.

See alao yage 1-28.

This request is processed at lovel 48 by a memory resident
progran.




ATTACR A DEVICE TO 4 PROGRAN

¢alling Sequence

wheze:

FLAC 1o either zero az not pero. When it is zero, control is re-
tasned to the calling progzan with -3 in AT,
alzessy atiached to another program.

the device was

Waen 1t ia not zovo, the oalling progzem iz put in wait wntil the
device iz detached. This should be avoided for read only prograss
(aee vait zagueat).

ISTBLE potate to 8 ons-vond blosk contiining
I

wheze:

70 ta the file code assigued to the dovice concsrned or & dise
Logical file code.

Iee

Sy mesns of this sequest, a program ramning st any coftware level
can obtain exclusive uss of the devics apocified. Other programe
will be unsbla to perfora 1/0 operations on this device.

It the device has already been attached to another program, the
zequesting progzas is put in vait state unbil the device ie do-
tached by the other progrem (sss following Tequest).

Thie ie checked via word 34 in the D.W.T. whers bit 0 iz 1 if the
device is not attached. If Lt is attached, ths vait is dome on
this bit.

If the file oode has slveady boon attached to anvther pro-

gram amd the Walt flag has besn sot to one, the calling pro-
gzen s pub in Valt and the Time Slice is sst to zero.
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In cage sevaral prograns have given an sitach request and ave vait-
ing for @ devios to be datached, the highet lev
zecsive conteol fizet.

progran ¥ill

The systen responds as follows:
47 = 0: the device has bsen attachedt
A7 = -2+ the device does mot axist, or 1t is inpousible to attach

it to this program.
47 = =4+ the file code specified is

sigred to an extonded file.
Nobo: - The ASR is considered as 3 devices, so 3 Teguests must
e given to attach tha ASR keyboard, tape roader and tape
punch.
- When used with & dise f1le cods, omly the speeified diso
11 1o stiached, the Test of the diso remains fres for
other prograns. Vith DAD £ilo cods, only the DAD is attached.
_ This requeat must not bo used with file coles FO 4o PP
_ Usex progreme must nob attach devices which may b used
by the eysten, beasuse in thet case the results may be
mpredtctable.

he progrem processing thie Tequest may be memoxy Tesident oF zesd
only, at level 49, If it is read only, it camiot be uaed by user
zead only progzans connsctod to level 45.




DETAGE 4 TFVICE PXOM A PROGRAN

Calling Sequence

whore:

DEVBLX potnta %o a one-vord blogk of the following formet:

¢ 1o the file code of the device consemned.

e
By mesns of 4his vequast, a device which has been attached to &
progran by an Abtech request (L 14), is deteched from that
gran.

o prevent another vrogran bsving to velt 11y for this
Gewics, tne Datach requost mush be made as soan s the Gevice is
s Longer reauived.

The systen responds as follows

47 =0 the davico has bean atteched;

s

$he device does not exist, or it is atiached to amother
progran

e progran processing this Tequsst may be memory vesidemt or Tesd
only, at level 49, Tf it fs zesd only, it cannot b used by weer
resd only prograss conasoted to lovel 43«
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cm 1E

Calling Sequence

DL

FLAG 15 o valua of sither O or 1, to spscify whether the tize will
be output in ASCIT (0) o dinary (1) foxmat.

BINBLK points %o a six-yord block inta which the monitor will load
the requested inforzation.

Upon zecetpt of this tequest, the monitor vill etum the tina to
the block specified in register A8, in the format indlcated by the
flag in zegister AT,

16 AT = 0, the information will be in the folloving format:
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I AT = 1, the information will be in the following format:

The values ave given in binary.

CuTIHE 18 0, 4F the standard olock is included.
If & non-standard clock ia included, it con
tatns the pulse Tate of this olock.

e progran prosessing this saquest may be memory Tesident or veal

only, at level 49. If it is vead only, 1t camnot be used by user
zead anly prograns comected o level 9.
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SER ¢ EVENT
Calling Sequence

1DKL 18, EORATR

wheze:

The user can oveate his ovn get of events. Hech bime such an event
hes ocourred, the ussr must inforn the cystem sbout it by giving
this Tequest, so thet 1t can Testart any progrems hich were vait-
ing for this event.

The systen sets the event bit to 1.

For oxauple, the aysten sends thic Tequest after moniter requests
for 1/0 (twice: for ECD and for controller status), Release Bufer,
Detach Devics and Exit.

Thie reguest 1o procossed at lovel 48 by a memory Fesident program.

ke

This request can be made by en interrupt routins. In that cass,
the intarrupt routine is stopped and a branch made fo level 43.
After the raqusst has been processed, a Tetuzn is made to the
interrupt routine, which i thon restarted at ite ovn herdwaze
Level.
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COMNEOT 4 PROGRAN m0_& SOFTANE LEVEL

Calling Sequence

LD A7, NOMEER
108, PRVAE

DaTa_20

whers:
NONESE. is the number of the software level o which the progzam i
%o be comnocted.

BRUAME pointa to a 3-word black containing the mase of the program.

e
4 progran, rumning et any level can seke this request for another
rogran to be conascted to a software level.
The systen responda as follovs:
47 = 0t the connection has been sccomplished.
27 £0¢ it Lo lepossible to make the comnection, because:
- the progren doss not exist: AT = =3
- the progran is not compstible with the Tequested level.
Leee it iz an interrupt level: A7 = =3
- the progzan has already been connscted b0 a level:
a7 = -2,
The progran processing this request may be memory resident or real
only, at level 43. If it is Tead only, it cennot be used by user

zead only pragrass comnocted to level 49.

Noter This aquest mist not be used to connect baokground programs
(level 62) or the idle task (63). This e done sutomatically.
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DISCONECT A PROGRAM FROM 4 LEVEL

Calling Seonence

1L A7, TOMDER
10K he, PREAME
T

DaTE 21

wheret
FONBER §5 the number of the softyare level to whish the program
bee Been connected.

FPREAME points to & J-vord block oontaining the name of the program
whion s to ba disconmocted.

Tee

The progren specified 1e discomnected from the levsl given in
egister AT,

he systen vesponds as follows:

47 = 0: the progvan fo discomneoted.

47 40t it 1o impossible to disoonnect the progzam, becauss:
~ the progran does not existi A7 = ~3;

- the progran is buey: A7 = =2

e progran processing this reguest may be memory resident or Tead
only, at level 49. I it is read only, it cannot be used by user
=ead only programs connected to levol 49.

ot

This zequest must not be used with the levels 62 and 63.
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SATD FOR 4 GIVEN TTME

Calling Sequence

1ok 9, Panan
ours 22

whazar

PARAM 5o the sddress of @ 3-word Block of the following forset:

Mhere word O containg zero, ee the BOB on which the
be put in vait state, mst be

catling progran vi

equal to zero.

wozd 13 Ble 0
Bits 1-3: timer number of the timer for
Which the poogran aits. See vader LN 10.
BLt 43 WGT flag: any value; destroyed by
the oysten.
Sits 5-15: met significent.

wozd 2: Number of cycles, of the tims defined in
wozd 1, to be made bofore the progran is

restarted.
When this vequest is used by o svappable progras and
it 15 of A8 ig set to 1, the calling progran may be
svepped out Lmediately, provided ita swep event count

16 mero.

e

is given to put a progren in vait state, until a

has pessed, as indieated in vord 2 of the PR
eanda on the precision

hts reauest
certatr time
Tleck. The precision of the vailing tize
of the timer dafined fn vord 1 of this block.
When the number of cyeles specified has passed, the requesting

progran 1s zestaztad with the systan Tesponse in AT: 0 ~ request

pazforned correotly.

2




If the rospance in AT iz ~1, the wrong timer has been defined.
If it is =4, thers has been dynamic area ovesflow.

e request is procssaed at level 49, by a memory Tesident o
zead only progran.

If 1t 0 ze2d only, it cannot be used by user read only prograss
conected to level 43.
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4SBIGH 4 PIIE cove

catling Secuence

EWOET

whaze:

ASELR is & parameter blook with the folloving layouts

- Tox assignmont to a periphera

- tox sesigmont o = tempemy file:
Gov0u001_[rize vote

e Tile coie

e of gramiles

ot weed
3
245 nane

- for assigmmant to 3 pemmenent file:

- tor arergmont te ax extented Tole:
Oosoo100_[¢i3e oot
iis0 ti10 ot

Tilo nase

DAD name
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- for assignment to a DA

ot used

—r

The TAD epecified in the sscond ward of the blook,

. can bo speciticd

in one of thres waye:

_ by spacifying the DAD file code previously asslgned by an Assign

of tyze 3)-
~ by opecifying only the diso file code (FO o FF), bhus impli-
“itly specifying the Tizet DAD on the disc

~ by spscifying dlsc fils cods and DAD name, in whioh case bit D

st be sot %0 1, ko indicate that the block containg & DAD name.

at to a DAD and snothex file cods, the mama aseign tyme
¢ it

oz asaignas
st be uesd (/03).
cantatns @ DAD or 41sc file cods 1t 1s a DAD assigmment, othervise it

the agatinction les in the sscond voxd:

5 an asmiganent to another file code.

e
inis nonitor sequost the uass Say aseten = file code o

7 means of
either a shysicsl device o = dlee Tile,

code can be assigned to only one physical device or file
b o time; havever, & physical device or file can be used through
aifferent rile oode
- ke the TRTM ie wsed as a eupervisor essentislly, efror chocking
facilities ave lizited and systen file codes are not protected.
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Thezafore, the usor mat ba very caveful not to destroy eny
aysten (aspectally disc) file codes.

- ¥hen a new file code iz assigned, the old assignaent iz Tizet
deleted. Thie ioplies, that vhen an assign roquest is Tefused,

the o1a £ila code no longer oxists and a mew Tequest must be
given to rastore the old assigiment, if dseirsd.

~ Thic reguest is handlad by a module comnscted to level 49, which
28y be either memery resident or vead only.

Tpen som

tion of the zequest, the systes responds as followa:
7 - 0: assiganent performed

+ assignaent Tefused, fox onc of the following reasonst

+ 1/0 orror on

o
1 I
2: no spaza entry in file code table
3t no file dosoription teble available
- 4 dovice or dise Tile codo unknown
5: dise ovesflow oz too many granules requested
5
7
s

. file winom
4 cecond.ile sodo umown (sssign trpe/i1)
+ move than 7 file codes assigned to the tame diso file.
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DELETE 4 PTLE CODE

Calling Sequence

LDKL_48,PARN

where:

BARA potnta fo & paTemeter vords

[ o Temecwe

File code indicstes the Tile cole which mst be deleted.
Tee

By ceans of this zeqisct the user can ack the system to delote a
file code vhioh hus previougly besn assigned by monitor Teguest or
oontzol comand.

If the file code had already been deleted, this request will bo
ineffective. T2 the fils code doss orist, it is removed from the
2ile code table.

If the £ile code to ba deleted is a diso file code, its file des-
aription table will ba released end, for temporary files, the
granules of the file w

1 becone availeble again.
Thin zequest is handled by a module on level 49, which may be
etther memozy resident ox zoad only.

Hote: The systen doea mot probect any file codes, system or uger.

For asquential filas, it will be sesumed that they heve

alveadr bean olosed inplicttly by EOS or EOF merk detection.

e systen responds aa follows:

47 = 0: the file code has been dslsted

= 1+ 1/0 error coourred while esding the file to Telease

the granules ocoupled by the temporazy file, if sny.
Ihe file code ia still Temoved from the file code
table.
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EEAD WNSOLICTTSD OPERATOR

calling Seouence

whezar

PARAIN points to & peramster block with the folloving layout:

I ——

e fizet bt of the event character 1s used to indicate vhethor
the event has ocourred or not.

Word 1 containa the sddress of the firet character of the buffer
whers the hasasge vill be stored with its two leading chazactezs,
Word 2 contatns a valus squal to the length of the buffer.

Word 5 containe the two lesding characters vhich are used to
1dantity the m

age.

7 sesna of 4his zoguast the operator is given the posaibility of
interrupting tho cysten through use of the INT button on the cou-
4201 pansl and cending a meseage to the progran in vhich this re-
quest vas made. Por the system to be able to recoguize the message
and send 1t to the Tight progeas, the operator must start the
messsgs with two specisl characters, as he has defined then in
word 5 of the PARAM block, described above. Tt ts recommended o
usa a0t slphanuneric charaters, but speoial characters
4o interfore with the regular operator commande.

50 28 not.
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§men the systen hae found the txo chavacters matching the ones
that vere typad in, the mesage is stored in the user buffer and
the ovent 1 dsclared az heving osourred. The scheduled label
fecility can be ueed to process the message.

e o

eage mst be sent fron the systea keyboard (fils code /EP)
and the naxtmun message lensth lo T2 characters.

e evont count is inoremented vhen the Tequest iz given and de-
crensatad vhen the operator yp

in the nessage.

It more requests are given, with the swse identification characters,
they are serviced first-in-firat-out. Hequacts are queued, but Te-
moved from the queue after servicing, so if a message is to be
given more than once, the Tequest must be reinitielized.

this monitor vequast has been given, the operator mist type
a nessage with the two spacial oherasters or give a momitor
zequest (1IZ6) to cancel this one, otherwice the progran will
ot be able ta make ite exit (see below)s
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CANGEL REQUEST FOR A UNSOLTCITED OPERATOR MESSAGE

Calling Sequence

oG, 4, AmAN

whers:

PARAM points %o the same Block to which 18 veferred under the Request
for an Tnsolicited Operator Message (LEHZ5).

Tes
When & monitor request is issued in a program to Read an Unsolicited
Operstor Nessage (LEW25), the evemt count is incremented by the mon-
itor and decrencnted again only when the operator types in the de-
Tined message.

For a progran to bo sble to make ite oxit, the event cownt mist be
0ro. S0, Af 1t has been un-necessary o undestrable to type in the
measage, thic request (LII26) can bo iseued +o have the svent count
docremented and the LM2S requect romoved from the queue. The effect
15 that the event is considered as heving ocourred: the ovent bit is
ast and, if 5 scheduled label ie attached to this ragusst, it is
atarted.
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APPENDICES




DRTH SYSTEW cENERATION

To standardlze the systes generation procedsre for all systems,
a set of system gemeration processors has been developed which
provides greac flexibilicy, extensive logging of the process
and fmproved efficiency.

The three steps inherent in any system generacion process, i.e.
monitor tables generation, monicor body generation and system
medium generacion are handled by a number of generation pro-

cessors which are loaded and starced successively.
For the generation of a Disc Real Time Monitor cthese are:

~ GENMON, & generation monitor used only during the system
generation process to run the generstion processors

 DRMGEN, which gemerates the monitor tables from the amswers
it receives from the user in a conversational process wich
a standsrd list of questions.

- PREMDK, which is used to premark the syscem disc and write
an Initial Program Loader on it, as the firet module on the
system disc. PREMDK rums usder any momiter.

- GENLKE, which runs under GENMON and scams the library of
system modules (DRTMLIB), to selsct the omes requested
during che DRMGEN phase and link them with the tables gene-
ated during DRMGEN.

- DISLOD, which, running wader GENNON, is used to record

the aystem processors on disc in load module format.

Depeading on his cunfigurative, e user may coceive his sys-

ken touls, i.e. the above-meutivned pracessors, an punched tape

v v cassetre. “axe, cuch processor i

o & separate puuched tape, 1o Che serund case all the processors
are contuiaed vu une caswelic

Lo the duseripting whleh falluus in the paragraphs below, che
Cussecte cave fx the basic ar Unie b5 the sssumed standard for
Chia wyagsa provess. 16 is very easy for the user, however, to
edeting these acaadards Lunder GENMDN) Tn case he uorks wit
pumchied tape. Aparc from Lbe redviinition of the standsrds, the
ain 4ilTeronrs in the duseeiption i thac frum cassetce the
Suecesaive pracessors van be fwadol and staried withost any nanual
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operativn, vhereas wich punched tape, for vach following step
a new tupe with the following sysgen procussor must be put wn
the cape reader and then loaded and started.

Hote: For Datalon SysGen, see PSOCH Data Communicabion User Mamual.
In the following paragraphs, the whols set of operations ne-
cessary for the seneration of a prey 1s described in a number

0f sections corrasponding to the syacem generation processors
Listed above. At the end of cach section 4 number of notes and rema

Temarks is given, which the waer must carefully read bofore

scorciag the operation.
orERATION

The mininum contiguration requiced for gemeracing a DRTN is:
- CPU with 16k memery
- cypewriter with address 10
- paper tape reader and punch, or

two magnetic cape casserte drives on | control wait
- one X1215 dise unit
It the configuration is paper Tieated, the user receives
18 tap.
- 1P + GEmMON
- paveEx

» containing:

- PREMDK

- cEniRE

- pRMLIE 1

- omuLin 2

- p1stop

- one cape for cach of the monitor segments:
DiUSYI, DUSVZ, D:USY3, DSV, D:0GON, DiDUKP, D:ROOT,
D:SEGI, DiSEG2, DiSESI, DiSEGS.

If ehe coufiguracion is cassette tapovoriented, the user receives

Vo 80 called generacion cassettes (GI and 62), containing:




side ar 120
cason
DRMGEN
PREMDX
cENLKE
side B: DRTHLIB )
- cassette G2: side At DRTNLIB 2
DisLoD

- casseste G

lde B: monitor megments
DSy
Drusvz
Drusva
Deusvh
Diocon
DibuMe
D:Ro0T
bisol
biszo2
DisEGY
DisEas

The user needs two casssttes or paper tapes of his awn, co be

diste seorage of sysgen oueput.

Throughout chis chapter, uaer replics typed in response to

questions oucput by one of che sysgen processors, are underlined.

To scarc the processt
- suicch on the U

- load generation cassecte | (hereafter called casserce §1)
in casserte drive TKOS with side & up

- 0t the data switches un the CPU control panel to allow the
hootstrap co load from TKOS:

5 6 7,8 910111213 1415
1[0 0 0 0]lo 1 o 1| (nexa 0785)
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(for che significance of the bits, see page 1-643

sutfice it to mencion here that bit 3 is O
if the cassette drives ate comvected to the /0 processor
and 1 Lf they ars conmected to the programmed chasmel, and

bics 10 to 15 contaln the device address.)

for papsr baper
- put the cape containing 1PL
at wake it operable

- xuiteh oo che paper
“ut the duta switches on che CPU control

CENMON on the tape reader

tape puach and feod cape
- panel to ailow

tupe reade

the bostateap to Load Feom tie
Wa2 ay¢ 5 6 7.8 9 a0z aaasy
4 0 0 1]o 0 0 oo 0 1 0]o o o g thesa 10203

significance of the bies, see page 164

Chae ene
bie 3 ie

suffice it ro mencion heve chat
ed chanael and

| becsuse chs readar is connscted to Proge
uhich is here

Llat bits 10 Lo 15 cuncain the device addr

axsumed to be 20).
fleas

- press che MC buccon
- press ena IPL buccon

Nou the bovestrap s loaded which loads the first eysgen pro-

from the cassecce in THOS into memory:

6
cEnKoN

4 only during the sysgen pro-

GENNON s & special monitor u

cess. To be able to do this, it must know the system confi-
suration, the device addresses,

Te Lo here thac ehis ayacen generation procedure showe

interrupe Levels and file co-
des.
its flexibilicy, for the great nuaber of definition possibili-
tiosuhich the user has at this peinc. GENHON oucputs ctwo

uestions, alloving the user ta give his definitions and

ments. However, the system generation will handle a set of
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buile-in standards if thewe axe accepcable to the user. In
(his case he does mot have o define smything, but if one of
Che usec’s assigaments or definitions is different from che

ccandord ones as listed below, he must redefine under GENKON.

ihen GETWON s Londed Les Hdentificscion ic outpus on the
The reply to chis question can be ¥[8l or K[O).
16 the uacr cepiies X or ¥E5 folloved by (2D @ . GEwON aa-

- eypewriter : TYIO ac level /6
- tape resder 3 PR20 ac level /4
- cape punch : PP30 ar level /3
- line printer LPO7 at level /17
- card reader CRO6 ac level /15
- camsette tape  : TO3 at level /14

KIS 8t level /14
K25 at level /14
- magastic tape ! NTOL st level /13
IIG a level /13
K124 3t level /13
ERIEITITIN ¢ BNO2 st level /10 (removable carcridge).
(Ic ia not meceseary for the user o have all these devices
in his configuracion to be able to answer YES; but the ones

he does have musc chen corraspond to chese standards.)

1f the user replics N or N, i.e. Lf one or more of the device

addresses or levels is differeat from the standards above,

GENMON outputa the following list on the ctypewriter, there-
1

by alloving the ueer to define Ehe configuration hir




bIsk TYPE:  (eype in B
LM LEVEL: (standard = 1)
BTC LEVEL: (standaxd = 2)
PANEL INTERRUPT LEVEL: (scandard = 7)

Taply as follovs:

For each ot he devices Listed, the vaer o

@ i e wante che stendard ssazess and Tevel (sea sboved:

- CatdressriClevel> if one of thase is different from the stan-
daras, Tolloved by

- X or KO foltowed by @) if he vante the asvice

axcluded from the system.

When che user has terminated his reply to the first question,

GENUON types oue
STANDARD PILE CODS ASSIGNMENTZ

he procedure here is the same as for the first quastiont
the reply may bo sither 2[EQ or NTET.
sumes she follouing standard file cods sssignments

- Eile code 1 5 TYID (syatem keyboard)
- file code 2 1 LPO7 (listing output)
 file code 3 i TKIS (object outpuc)

-~ file code 4 i TKOS (object input)

- file code 5t TYI0 (system keyboard)
- file code 6 i TKOS (ebject inpuc)

- fila code 7 i TK25 (object input)
- file code 8t PR20 (object impuc)

- Eile code A : TYIO (sysgen source Lnput)




- file cade B i THKIS (aysgen object output)
- File code E0: TYI0 (system keyboard)

- TK05 (Disload sbject input)
TH10 (system keyboard)

load dise outputii.e. X1215)

If the user replies X or NO fo this second GENMON question.
i.e. 1f one or more of his file code arsignments is going to

be different from the standard list abova GENNON outputs the Following
list on the typawriter, thereby alloving the user to give

his own file code assigaments (since che GEWMON program is

the same far all momitors, some of the file codes givan in

this 1isc may be irrelevant to the generacion of & DRTM and

©he user must Eyps in NO after these):

LOAD INPUT DEV. AND MAIN LKE INPUT DEV. F,C./4: (scandard = TKOS)

SYSGEN INPUT DEV. 2.C./At (standard = TYI0)
SYSGEN OUTEUT DEV. B.C./Be (standard = TKIS)
AUX. LXE NPT DEV 1 F.G./6t (seandard = TOS)
AUX. LKE INPUT DY 2 F.C./7: (standard = TE25)

AUX. LKE INPUT DEYV 3 F.C./B: (atandard = PR20)
(no standard)
(standara = TEIS)

AUX. LKE INPUT DEV &
IPLGEN/LKE/CASLOAD OUTPUT DEV.
LISTING 0UTPUT DEY

CASLOAD INPUT DEV. 50)
DISLOAD 1NPUT DEV. F.C./E2: (standard = TKOS)

(eypa in XO)

For ssch of the file codes listed, the user con reply as follove:

- (@ if he vancs the standard assigament \ses abovel

- Gdev.nameyCiny.addzessy if one of these is different from the
scandarder folloved by @ @

- K or 50 falloved by (@) if he dows mot vase thi

Eile code

= i€ thers is only ome device of its kind, e.g. ons PP, or in

case a device which must be taken ix the first of a series en-
councered in the acandard lise sbove, e.&. TKOS, it suffices

to spacify anly the device name, i.e. EE or IK.




question,

Uhen the user has terminated his reply to thi

GENMON types out:
END OF GENMON LNITIALIZATION
READY TO L0AD PROGRAMS

oRiGEN.

Now the user can proceed to the mext ph

Notes on GENNON:
For the question STANDARD CONFIGURATION:
- From the time the HC button hae besn pushed wp to the end
of GENMON initialization, so ready interrupts should occur.
< I the user has answered X or KO to this question, in the
List typed ouc By GENNON, specification of & level is man-
dacory fox LM LEVEL. For RTC LEVEL ft fs mandacory if the
CPU key is in the RTC/ON oy LOCK poeltion. For PANEL LEVEL
it is aleo mandatory.
The standards imply that the system dire will be the remov-
sble careridge of the XI215 disc unit; therefore, if che
user wancs his syscem on the fixed carrridge, he must rede-
22,

Fine DK under £his question, e.g
ot the question STAWDARD FILE CODE ASSIGMENT:
- Fils code /4t a1l programs will be losded from chis file
code. During the syslink phase it is used as GENLKE objsct
o it must be cassette or punched tapa:
£rom chis file code the paramecers for table
This may be dome in intersctive
PIR, casserte or magtape or card

input,
- File coda fas

genoracion will be read.
) or noc (e

mede (o5,
this may be cassetce, punched tapa or mague-

- File code /B:
tic tape.

- AUX. INPUT DEV.:
cially for ayslink if librarfes are to be toanned on various

these may be assigned in advance, espe-

device:
- File code /3: this is the main output device (sequential),
f.e. cassecce cape, punched cape or magnetic taps.

- File code /2: for logging of the sysgen operationt L.
- File codes /4, /A, /B snd /3 are mandatory:

£ile codes /6 up o /9 and (2 are optional.

When anwwses to GENMON questions are given on an ASR types

reader).




writer, they musc not be typed in before the bell signal becauss
of the lav speed of the GENNON 1/0 module.

This is not meces-
sary for device,

on V=24 interface such as the metrix typewri-
ter P342. bocause they work in acho mode,

paveay

When GENMON initialization is terminaced and cthe message
READY T0 LOAD PROGEAMS has been output che weer can start
the second phase, DRMGEN, the building of the DRTH tables.
This ia done by typing replics to questions outpuc on the
Eypeuriter by DRNGEN. From these repliss DRUGEN builds the
Eables and records them on the medium with file code /B, ..
in standard cases the cassecte in drive TRIS.

When the questions and answers are handled vis the typewriter,
this phase ia done in conversationsl mode. It is also pos-
sible howsver, to do it in non-conversational mode, for exam-
Ple by having the questions and answers pre-recorded on punch-
ed tape. In such 3 case, file code /A must have been
during ehe GENNON phase under the question STANDARD
FILE CODE ASSIGNMENTT

reader

The fullowing aceions must now be taken:
- when working with paper tape, cake che IPL+GENHON tape rom the
reader, put the DRHGEN tape on it and make it operable; pre-
Pare che tape punch for suiput by switching it on and feeding tape
- when working with ca:

ctes, put the First uorking cassetts (here-

after called cassetce B1) in casserte drive TKIS; this cassetce
will receive the pRuGEN outpuc.

- load a disc carcridge in the XI215 disc drive (this is the
dine which will lacvr on receive the goncrated system, de-
Pendiug on the diase defined under DK in the question STAN-
DARD CONFIGURATION during GrnuOm)

- push tho INT button on the CPU cantrol punel

- oa output of

type in
- now the following sysgen prucevsor, i.c. DEMGEN is loaded
Erom the casuecte Or paper tape and its identificasien is
oucpus

1DENT DRIGEN

ignea to tape



- when loading is terminated,
tx0s
{EOF are output on the typevricer
(At this point, if file codes /A and/or /B have been redefined
under GENHON, i.e. if they are not assigned o TY10 or to a
cassette respactivaly, prapare che relevanc device. Normally,
the cassstte in drive TKIS should now be resdy to receive
Ehe tables output by DRMGEN aceording to the repliss given on
v10).

- push tha INT button
- on output of M: type in

5T
- wow DRMGEN is scavted and outputs the following mesaage on
the typevriter:
TABGEN INITTALIZATION
IDENT SYSTEM DEFINITION

- then, if the user works in conversational mode, @ series of

questions is autput, to which the user must type in the re-

plies:
oent

Reply Specify a charactar string of up to 6 alpha-
numeric charscters, to be punched at the be-
ginning of the module. This may be followed

by o characters string of up to 73 characters,

containing comments. The comment £ield must
be separated from che ident field by 3 blank.

Error Measage: TG03: the firet character is not alphabetic.

STACK s1zE

Repl Speciiy & hexadecimal characters, giving the
Reply:
size, in words, of the stack which is used by
the system to save registers whem an inter-
rupt oceurs.
Note chat 10 decimal words are required in the
atack for each accepted interrupt.

Error Message: T603:

the Teply s not a hexadecimal number.




oW 4REA STZE

Specify up to 4 hexadooinal characters, giving
the size, in characters, of the dynamic alloc-
stion aves in memory, shared by the syatem and

Replys

usor prograns
The mintmum sise ¢o be declaxet 1s /580,
Tote that, in eddition to user requests for
nemory space, tho oyoton aleo zaguires memory
apace 6o prosess some of the user zequests and
extornal events, L.o.
- %o sctivate a background progeen the systes
zequizes 205, vords during progran loadings
- to eseten a dloc Logical file, the system
auizes 205, vords during tho aselgn provessi
vhen & Gies sequential file is used the systen
equizes 205, verds as long as that file re-
sans openeds
fox the zequests Comnect o Level to a Clook or
%o & Timer and Wait for a given Tie the systen
equizes 4, words frop the tize the raquest is
Sesued until the progras 1s disconmected fron
the tiue or wntil the given tize has elapseds
- for an activate request (from ucer as well ss
£xom systen) 6, words ere requized f the
Drogren to be dotivated is busy, unbil its act-

ivation beoomes effective;
2or a request to Fead an Unsolicited Key-Tn,
740 ¥ords are Tequired until the character
steing 1s tnput or until the request ic cancelled.
Kote: In sadition to the size requeated, the

systen reserves one extva word for black manage-

ment in this partition.

Erzor Nessage: T003: the Toply is mot a hexadscisal mumber.
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BEAD ONLY LENGTR

Boply: Spacify up to 4 hexadecinal characters giving the
Longth, {n gharacters, of the Read Only Area.
This length mat be equal to the size of the
largest Read Only progran used. It may mot ba
smsller than 480, Lie. tho sise of the aysten
read only programs

605+ the reply fe not a Mexadocinel mumber.

Beslr Speoiy up to 4 hexedesinal chezastess giving ihe
length, in sharasters; of the Swep Area. (Minimum:
/156 charasters), This ares is optionsl, eo the
zepy may be 0.

Brror Neosase: G031 the Teply ia mot a hexadesisal muaber.

SuAPPTIG ¥TIE COnE

Repiy: Speotty the file code of the &isc (fram /FO to
/) on vhich the core lmsge Tile DiGT will be
stored when evepping cours. This file is used

for ¥oad only as well as for svappadlo prograss.
Brsor Messese: 7GO3t invalid reply.

SHAPPING NUMBER OF GRATULES
Replyr Specify the size of the DiCI file, in gamiles.
The mintmun size aust be § granules, due to the
size of the eystem vead only programs.
For user programs, the size must be defiied as
£ol1ovar
- Read Only Programs:
46 L = progran length, then tho musber of
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Error Message:

gestors requived for this progras Lo:
P

200,
0

- Sveppabile Prograns

.1

125 = length of the avap aves, the mumber of
ssctors requized for esch svappable program is

Atter the reuirenont for asch prcgran bes boen
catcalated, atd all the sesults, dsvide by 6 and
ad 9 (uppor valuo rounded + © gramiles for the
systan zead only progzens) bo obtain the definite
repty, i.o. the mmer of svapping sranles re-
autzea.

Tos: snvalia anewer.

SHAPPING TIME SLICE

Bealy

Exror Neesage:

Spectfy the stantard time slice for swapping, in
tenths of & second.

Bocauce the Syeten Losder camnot be intormipted
by other software level programs (ite standerd
level 1s 49), the time slice must be dofined
ac00rling to the type of disc on which the DiCI
file 1s stored end so the length of the Susp Area.
603+ invalid angwer.

CORE RESTDENT AREA TENGTH

Feply:

Brzor Hessage:

Spacily up to 4 hexadeoinsl characters giving the
length, in sharacters, of the Cors Resident Area.
he size auat be equal to the total length of the
uoar programs declared as core resident at initi-
alization time. I¢ the area is not used, 0 must
be specttied.
603: tnvalid repl,




PROG SAVE AREA LENGTH

Resly Specify up ta 4 hexalecinal characiers giving the
Length, in characters, of the Progran Gave Area.

Note:

~ Stnce 4he 10 aysten zead only prograss slso use
tnia ezea the mintmn size declered ust b
s

- Por user programs 1t must be extendsd sz follove:
- for eaoh core zesident, zead anly or svappable

user progran, aads
17,0 %o288 17 no scheduled Zsbel 6 uaeds

3430 + 20 vorde if n sonaduled lstels will be
aaclaved in the progren.

- for & backgzound progran, & save ares i allo-
cated only when the progran is in memery:
34y + 28 vords, vhero @ 30 the seme value

which 15 given in Toply to the auestion MAX
0P SCREDVLED LABLES
Brrop Messese:  1603: invalid zeplys

USER TNTERRUPT ROUIINES

Beplz+ Speaify all usaz Intexrupt zoutines (nsually
drtvers for spacial devices) which must be link~
cdlted with the monitor for inclusion in the
aysten, aa followst
g, <ammRYsy

s

1, ENIRY: specifiss the name (up to 6 charaoter
of a zoutine conmacted to the single level L.
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Eeros Nessagee:

POVER PATLIRE

Bepay:

Erzor Message:

HALD VEER POVER

Reply

that all zoutines have been declered
aze entared.

603+ symtax orvor
06: the firat cheracter of the name (ENTRYi/J)
Se ot slpnabotic
2009: exzoz in the level decleration.

Specity the lavel of pover fetlure option as
follous:
Q) giving the level musber 1 or 2 hexadeciual
asgite.

Specity ¥ 1f this faature ip not svailable in the
eyston.

Hote: The stendard systan power failure Toutine

_perforns only & HALT.
00

pazamster exzor.

o

Type 4n T or .
It the raply s T, the system will, when power
15 on sgain after a failuss, sxecute a elt in-
struction to give the operator some tice to att-
end to any devices that might need his interven-
tion before the systen is started again.

To aclect the user routine processing pover fatl-
ure and automstio sestart, the user must inclue
it during GENLKE, before entering the ctanderd
Librery. I¢ he docs mot, the staniszd routize
W11 e selested.
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BEAL TTHE C1OCK LSVEL

Replz:

@
Where L 1s the leval to vhLch the clook is comn-
soted

ABS TINE MANAGENENT NEEDED

Reply:

PANEL LEVEL

LRK 1EVEL

Speotty Y if comastion 4o abaclute tive o
wated, or N if it 1a not vanted.

Tuts question will appesr ouly 4f the anewes 4o
the question 2EAL TIIE BLOCK ves netthes K[(lnor
E4[F] . 1f the reoly 4s N, tho oomacotion to o
tines zematne available, sa vell 59 4he Get Dete
an Gat Tine fontuzes (monttor Tequests)s

When operator commnication (000K) modules aze
selected, the user must mpectfy the level %o hich
the control panel interrupt Lo comacted.

e lovel 15 speoificd as

<E> & laval nusber of 1 or 2 hexadeoinal digits

Specity X 1f no operater communication feature is
used.

003

Fizet specify the level to hich the LEM intas-
Zupt 15 comnected in #a0 same manner as for.the
previous question. Then, define the cpticnal

monitor Toquests derdved for your system (other
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monitor requests provided in tha softusse are
standard). DENGEN will print tho names of the
optional onos, after which the user say trse Y
4f he vants 4t to be included oz N if he doss

not.

DRI Lists only tws optional funstionst
DN (Diso Pila Mansgement) (required for SCL)

The ueer must not isoue a request in is pro-

grams for a function he has mot included. For
example, if he has typod N after DR st
DaNGEN, an T/0 monttor wequest (UGHT) on a
Logical diec file nay oause A ysten hang-up.
hezafore users should define exactly the
equized functions.

the reply ic neither N nor Y. Try sgain.

Eezor Messaga:
RESTDENT MACRO

Bepty Some af the menttor Tequents which sre standsxd to
tho DA mey be core Temident or dise resitent.
iGN Prints all the rames of these rexueats ans
by one end the user zeplies by typing behind sach
ane o Y if o vanta £t to be core Tesident or an
¥ 4 ho wanto it to be diso sessdent,

4EGEN prints the folloving Lists

onme (ommect  Times)

DU (ptacomect = Times)

ATDV  (Attach = device/file)

DIV (petach o cevice/tile)

Tmn (et timas)

(Conneot 4 Level)

(Dsscomnect s Level)

(¥att for @ Given Tize)

(assten & Pile Gote)

(belote & Pile Cote)

(Read Unooltcited Key-in)

(Ceanoel Read Unsolieited Key-in)

the zeyly e naither N ox . Try sgein.
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USER LR

Erzor Hessage:

The user may spacify his own set of moniter Te-
quests for dnclusion in the monitor, as follove:
N>, <Ry >
<>, emmIL>
<liny, ENTRYn>

=
where Wi consiste of two hexadeoisal digits de-
Fining tho DATA number which follove the LM
instruction, and ENIRY ie the symbolic entry point
of the routiue processing the LEM DATA N fumction.
The system will oxtend the monifor request table
in which vord 4 contains the adéress of ENIRTi.
fhersfors, during STELINK the user cust provide
the Linkaga Bitor vith tho module containing
all entry posnte FNTRYL specified here.
END indicates that all user LEW functions have

een declared o= that none are wanted.

prograns working at lsvel 48.

Hotes Wi must not be equal o any of the stendard
LR DATA nusbers.

603: the firat pavameter is mot hexadeoimal

60T the firet oharacter of the seoond para-
metes ic not alphabetic

6081 syntax errar

E7 STAYDARD LEVELS

Beplyt

DRMGEN Will print a Tist of systen yograss,
behind each of which the user msy type Y or  to
indicate vhethes he vanta the standsrd level end
assignations for that progras or not.

16 he types N, he must aleo type the level and




asstgations he vents, as follows:

<taved>, |38 [ 08

vharo lovel mst be & softvare leval boteen /31

cat /3% exotusive.

D% mast be specitiad Lf the progran should not Ve
core zestdent.

OB mst be specifiad Lf the progzen is to be cora
resident.

Tho progzan names printed axes

DR (clock managonent) 1

LOADER: D108 module

PURLIGH (positly nen-resident monitor Tequests)s

DIUST1, DeTSV2, DSUSV3 and DeRMAS sodules.
GR ALLOC (granule allocation): D:ALCR and DiCTEN

eK2 module

aodules

000 (contzal penal interrupt): D:00CH module

SHAP: DiSWE module

DIP: D:DTP module

SCL  (syaten command language seguents): DiROOI,
D:SBG1, DiSEGZ, DISEG3, D:SEG4

1£ Y s specified as tha reply, DEMGENprints and
Suplonente the following list:
3

mER 3
LoADER : 31 oR
BRI :31 W
R ALLOC : 31 @
oo +3t on
swap. 3o
e 2 m

D
The 141e Tack (IDUISK module) will slwaye be level
/3F and core Tesident.

B OF FROG CONTRGE TABLES

Beplyt Specify tha mumber of program contzol tables which
et be reserved for your sNsten. For each user

a2t




progra ons entxy in he program control table is
allocated. Hach entry occuptes 18, vords.
The user neod not xemsrve entriss fox the system
progress.

Srror Nessage: 103+ invalid Teply.

DEVICES OF PROCRAYMED CHANVEL

(Hote: davices on chamnsls mst be declared socording to Release

Bulietin)
Reply: Spacify, which devices axe connested to the pro-
grenzed chamel, as followa:
<omer, @
=D
wheze:

in tvo ASOII chasesters.

DA 1c the device adizess, in tuo hevadecimal digits.
<L> spacifies the level to which the device iz
connacted.

DN is the device name

ED tndicates thet all devices have been dsclared.
When the configuretion contains only 2 cassette drivel
(7E), the physsoal addzesses (DL} of these drives
must be /OX and /1X, X being the control unit address.
Sote: For the cparator's typewriter, threo devices(TY, TP, TR) may
* be declared with the came address, if they are all ussd.
Ho check ia nade on device declaration.

Hot

Brvor Messages: TGOT: the device specified io mot supported by
the systen.
602+ devioe address orror
2609: Level errar
610+ device not declared.

Device nanes used,

TR i ASR tape veader

TP ;43R tape pumch
PR :  high-speed tape zoaier
PP high-spesd tape punch




operatorte typeveiter
caxd veader
Line pointer

T+ oassette teps unit

ME: maguetic teps wait

DEVICES OF MVLTIRLEK

Reptx

DISE pIEs

Bep:

Spacify, vhich Gevices are connevied to ths milti-
plex in the aame manner as for the dsvices on the
progranned chennel.
Hote: Por line primter thoms
aze additional paremsters:
- Line printe
1DPA, L, 16, mumbex
uhere 10=[S[Lj:  § = 80-colum printer

L = 132-c0lumn printer.

<ousbers + @ hoxadocimel number
specifying the musber
of Lines per page vant-

No oheck ia made on the device declaration.

Specify all dise units comected to the 1/0 pro-
cessor as follovs:

™oL, L,Q

=

wherer

N is the davice neme, giving the type of disc on
2 ASCIT characters aot

xexats X2 0126
D11 GDC 40w D2: CDC SOM
x

Foz the X1215, sach diso ack, not
atac unit muct be declaved, for there
aze 2 packe to one unit.
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DA 1o the device address, 2 hews digits (seo

e ).

L speoitica the interruph lovel to which the

2is0 15 comested {1 or 2 hewdecinal aigits)
on 2 hexadecinal digits, the

+ in maber of

- Ths diso queus table is ueed only T D hae
beon sslected. If 1t has not, this parameter
must b O. The number of entrice in the diso
quous table must be sqgusl, for esch disc
wnit, to the maximum nusber of dise logicel
/0 vhich may be processed simultanecusly
on the same wtt. The amswer must thezefore
be equsl 4o the one given wider DISC LOGICAL  given
Prums
R OF DAD CONTROL TABLES

Bepiy: & 2-21gi hexadocioal nunbor, indicating
the nunbex of IAD Iile codes (frem CF
ovnwards as far as C0) which has to be
assigned tnternally.

TOTAL LEXGTE OF BTI4BS

Beplys A 2-41g1¢ hexatectnal musber, glving
the total length of the requized BTAD
tablen (see Diac Organisation).

SPECIFY FILE CODES

Beply: Specify all file codes used by the programs. If
systen processors axe used, their standerd file
codes mst be declared.

Dactaration ia dene as Collow
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where FC iz a file code (2 hexadcoinal digits)
asstgned to the davice indlcated by DN with add-
rass DAL

Pile codes /EF snd 01 aze used by the syaten to
zeadfurite to/from the opematoz’s typevriter. It
ia therefors necessary to declare at least these
file codes, 32 the typevziter is going %o be used.
Other file oodes may be assigned by using the
commend 43.

Some file codes, L.e. /02, /BD, /B0 to /5P are
used by the syaten, but they hava to be assign-
ea, too.

FILE CODES ASG 7O DSER DEVICES

Bepdy

he uses may Geclaze all file codes samigaed o
hio non-standerd devices. The related 1/0 drivers
(incluing Devics Work Tables) and the intorzupt
routinee for these devicss met b written by the
ugor and be incorporatad in the eysten during the
GEnuke phase. (The entzy pointe for the intesrupt
outines mist be decleved wnder USER INTEERTPT
ROUINES). Taeso file codes cust be declazed hera,
an they camnot o suaigusd by A5 operator message
o 45 control comend. The zeply mst be a3

follovs:
<FC>eniTL>
=

wher
FC fa @ two-dight hemadsoimal file cods which will
be genezatad in the File Code Table.

DD 1o the entzy point (s name of up to aix char-
acters) of the Davice Wovk Tabls (DI) mssoolated

vith thie devica.
WD indicates that 211 file codes have been de-
clared.




Srzor Moesage:

SPARE ENTRIES Iy

Repiyt

4y meaber of £ila codss can be aseigmed to the
eams TWTL. The systen checks only 1f the file code
i6 & tuo-digit hesadécinal muBber, but not if 1t
has slready been used ox is one of tha standard
Tile codes used by the system processors.

Hote,

The user devices can be sssigned by means of the
501 command 48 anly vith the following syntex:
Acfile codel>,cfile code2>

Tt 15 therefore nece:

Ty to detine <fils code2>
duzing PRMGEN Tor each uger device and it must n

be Teanaigned under the DT

603: syntax error, e.g. the £1lo code hae not
been speoified as hexadecinal.

607: the first character of the IVIL is not alpha-

fr—
B

80001ty the mumber of spaze cntries rasszved in the
File Codo Table (F0T), on one or two hexadscimal
digis.

Theso entries ave Tesuired for sseignment of user
£ile codes at sxscution time or for assignasat of
temporary systen file codes.

Bach entzy takes up two words.

DISC LOGIoAL FILES

Raplz:

This ces:

ge is printed only in case the uaer has
selectod the Disc File Managoment (DFW) option
(=ee under LIt LEVEL), to £ind out the musbez of
diac logloal files used in syatem.

Specity tuo hewadecival igits, giving the maxi-
mn nusber of logical files which can be assigned
(and not 3ot opened) at ths same tize.

Bach ontry takes up 28, words,

the systen will
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eserve a logical Pile Table for sach diso log-
doal file, to store all the lnforvation sbout it.

SDILATED TNSTRUCTIONS

Repty Y or N, depending on vhother the simulation package
miet be inoluded ox not. If the eply was ¥, the

After each iten the user Wt type in T o1 I to fndi-
cate vhether he wants that instruction simlaticn
zoutine incluled oz not. For PES6/857 the answer should

be N, for the instructTons are incluied in Ehe instruction

STMULATED ROTTINES SAVING AREAS WB et
Repiys Thie question o output only if the Teply to the

provious question vas Y.

e uaer aust type in the number of save areas
roquired by the similation packsgo.

For DRI, 1t 1e the maxious nusber of programs,
oatn sequences or scheduled lavels vhich might
be simdated at the same time.

X NONBER OF SCHEDULED 14ZELS

geolz: Type in a two-digit hezadecinal aumber, spesify-
ing the mavimo mumber of scheduled ladele which

ay be in quaue at the same time. Tais will be
the length of the PILLAD teble described in the

paragraph on Scheuled lebels in Chapter 4.

his is not the caxisus mumber of scheduled
h 20y be a higher

Hot:
labels used in the progren, wa

abez.

DABGE EXDED
=




eREMDK

Tuis is o program which checks the dise oo which the gene-

raced syscem must be written for defective tracks, writes

seccor identifiers on [t and an laitial Program Loader (171)

in the second sectar

PRENDK outputs 3 number of questions on file code /EF (i.c

TY10) to which che user must type in the replies. Outpet is

done onto file cude [FO, i.e. the system disc

Gperation is ax follows:

 with paper taps, put the PREMDK tape ov the reader; makx it aperable

- push che INT button on the CFU control panel

- on output of ¥
w

- mow PRENDR is losdsd as the next processor from the cassecce

tyee in

1 fo deive THOS ur the tape reader and its identification iy oucput:
LDENT PRENDK

- when loading is terminated,
ixos
szoF
is oucpuc on che Eypowriter.

- push the INT button

- on oucput of
st

- mow PRENDK is started snd the following messages and

quescions are output on the typeuricer:

THITALTSATION OF BREIEK

CONPLETE PRENATE: Replys VT 1s typed to have PR write
only the VIO and 1abel,
W 4F the user vante FEENAX to only
write the sector identifiers.

DISK PYPE Reply:
type of aiss to b premarkeds X1
for X1215, X2 for X1216, DA for
€3¢ 40, 2 for ODC 80N,

aBEL: Beply: Type in no mors Shen 16 characters
the volune label. If it is less, it
w1l b left-justified and pasded
with Blanks.
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DATE: Rosly: Type in 6 deoimal characters, giving
aay, month and year.

PACK mBR: Reply: Type dn mo mors than 4 oharactezs for
the pack mumber. If 1% 1a less, 1t
WAIL ba right-Justifled and zero-padded.

DISC ONIP THYSICAL ADDRESS:  Replyr Type in 2 hoxa characters
giving the device asdres:

24D RANE: Replys Type in no more than & charactere,
apeoifying the nase of the fizet DAD.
If 1% fn less, €& Wil be loft-
sustitied end padded with blaaks.
XER OF OYL OF dudnsums Roeplys Spaoify the nusber of cylindess of
thta DA, (Max. per ateo type: X125
200; X12161 400 CDOf/BM; 105).
(000 ataoa only) Reply: Speoify the interlace
faotor of tnis 4D (not the mumbes 13,
2o multdples of 3).
stor, TsERID Roply: Type tn tho nave of the userid; no mors
than  charaoteze. If lass, 1t vill be
Zeft-Justitied sad £11led vith Blanka.

FEE OF INT OF Gadnase

voTsER DADS Eeplys OF if mora DiDa axe to be specified for
thie 2ia0. The seguence will then Te-
etaxt at DAD MO,
N0 1f this is the only or last DAD.

END OF PREMARK

Error Messagest
< BAD GRANULE 0 cthe disc pack ia not usable

- NO SYSTEM USER POSSIBLE: granule | is bad and therefore

5o systen can be storsd o thix disc pack.

Now the disc is premarked and ready to receive the gensrated
eystem. But first we have the GENLKE phace, during which the
Cubles generated under DRMGEN are linked with the modules re-
quited from the DR Library and, possibly, user and/or exten-
sion Libraries to generace the user's monicor.

Noter If sysgem is to be done under control of the Disc
Oparsting Memitor, the user must zeload the syatem
by neans of IPL procedure after Premark.
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bucing this phuse the finul weer monicor is obtuined by liakiag
the tables genvraied under DRNGEN With Che Monicor modules re-
ndfoc any wxer library or exteasion

suiced from che DRY Library
Libraries (sec note st the cud uf chis section).

The Lnput to GENLKE is dome from File code /4, i.e. casserce ar

papsr taps. The output ix dome sato (ile code /3,

working cassette W2 in drive TKI5, but ic may alvo be punched

tape or magnetic tape.

In any case, the GENLKE provessor must now be loaded:

- wheu using paper tape. taks the PREXDK cape from the reader,
puc on che GENLKE tape and make the resder operable

- push the INT butcon o the CFU control panel

~ o vutput of H: type in LD
- now GENLKE is laadsd from the cassotte tape ox the Eape
reader aud ice idsatification lu sucput:
LDENT GENLKE
- whea loading is tecminated,
os

is output an the cypewriter.

00 the basis of the availabilicy of fus esssetie drives, che

cassectes are now haodled as follows (with three drives, see

betow)

- take cassetee GI from drive TKDS after CENLKE has been
losaea

- take cassette Ul (cuntaining the tables peaeraced uader
DRMGEN) fram drive TKIS and pul It inte drive TEOS and
walt for it to bu rewound

- but tne second workiug cessette W2 into drive TKIS

~ now starc GENLKE s follows

~ push che INT bution

- un wtput of Mo type in
st

- GRNLKE butputs

and the e mnst type Tu the link-edit command a5 Tollow

231

in seandard cases



= [ictncinat sumbesd] cmosate sane> Ts] 1
e Coesiout muaberd comeisee of voree digices

e Siree is tne fite case or che sbject eupst device
e evond in the £ite cots for the Liseing device
e nira i the cite coe or the sosest sapue sevice:
Comiute mane s cne name o€ he sser's momitor

o o menicon 1s puncras on papes sepe co

indicats whether it must be punched in 4-track ot §-crack

format.
If the standard File codes are used (see under GENON, i.c.
13,72 ana /4 zespectively), they need not be specitied and the
conmand can be given ast

E.module nane

thea GENLKE outputs

L

to which the user must reply with
e

The tables ensrated during DRMGEN are mow recorded from the
cassecce Ul in drive TKOS onto cassecte W2 in drive TKIS.
when this s finished taks cassette Wl From drive TKOS

put gemeracion cassstte Gl into drive TEOS wich side B up
(DRMLIBI} and waie for it to be revound, so thet it is posi-
tioned correctly for the scanning of the First part of the
DRTH Library.

in response to the

L

output by GENLKE, now type in

L

upon which GENLKE will start scanning parc 1 of the DRTM Libra-
£y, select the required modules and record them onto the cas—
setce B2 in drive TRIS. The names of the selected modules
are output an the listing device, together with their base
addvesses and any commencs included in the identifiers.

When this is finished, GENLKE again types out

L

The user must now type in

v

Eo check if there ave any umsacisfied references. This will
appear to be 50, for at least INIXON must remain as an unsolved

reference, sof




- GENLKE now Lists the references remaining to be solved in
the second part of the DRTH Library

- take cassecce Ol from drive TR0

 put cassecte G2 in drive TKOS with side A up and wait for
it to ba rewound

- after cho
L

Eyped out by GENLKE, the user must now type

L

upon which GENLKE will stare scenning che sscond part of

the DRTH Library, selscting the required modules and recording

Chem on cassecte W2 in drive TEIS. The nemes of the selected

odulea are output on the listing deviee, togother with their

base addresses and sny commencs included in the ideatifiers.

~ when this is finished, CENLKE again types out

The user again types in
3
o check for unsatisfied references, The last one o be solved
must be INIMON, so if GENLKE types
ey
(possibly follaved by ASEX, & module refersnced by INTHON)
after the user has typed in U, ic is correct.
- GENLKE then sypes out
Le
and the user muse type
L
To solve this last vnaatisficd reference
(If there were more unsatiafied references, the user muat re-
© unsolved refe-

peat this Lil process uncil ININON is the 1
remce and them give is last L command)
- now, after all modules have been included, GENLKE sgain Eypes:
L
- the user once more types
N
to make sure that all veferemces have been solved. Then,
on the mext
L
che user types
1
to indicate the end of the GENLKR phase
 GENLKE then outputs the symbol table of the gemerated DRTN
a3




on the listing device and o the typewriter it oucputs momi-
£o legth (L = XXKK), monitor start address (5 = XXXX) and the
firsc free location after the monitor in memory (E = ¥XXX),

Hoce: If the user has thres cassatre drives and wants to use

them all during this phase, the procedurs is as follow,

- afeer loading GENLKE, take cassetts GI from drive TKOS and put
i back {n with side B up. Wait for it ca be rewound

- buc casseste Wi (tables cucpst by DRMGEN) into drive TR23
and waic for it o be revound

- put the second working cassetts W2 in drive TKIS

~ stare GENLKE by pushing the INT button and, om output of
u: eyping in ST

-~ on output of Lt type in the option message as followss
£$327 Caodule nsme),8

Where 3 and 2 are the norsal objece output and listing fila
codes and /7 is now assigned to che imput file code, so mot
/4 = TXO5, bue /7 = TK25. This {s because TKZS contains the

cassecca Wl wich the tables generared under DRMGEN. See also

sigaments.
and che user cypes

under GENMON for the file code
- when this is accapted, GENLEE outputs

B

Upon chis command, GENLKE scans the inpuc file (i.e. the cas~

aette W1 wich the tables) up to EOF, then goes into Pause scate.

~ now GENIKE is restartad vith an RS command with a new file code,
awicching it back fram /7 to /4, the normal imput File code
and the ome assignsd to TEDS, vhich contains the DRTM Library
fart 1 which musc now be scamned. So:

- push the INT buccon and on output of M: type
Bs 04

- GENLKE now sca¥ts scanning and selecting the required modules

from the DRTH Library | and the resc of the procedure is the same

as described above, atarting after che user’s £irsc L command.

Bith paper_cany

T in chis casy the proceduie ia basically the
Cassetten (see descriptive wbuve), but input ie done from
Ehe cape cosdur and outpul sate tape puach. O the Eape

punch an EPL has ulready been generated snd the paper cape

hould b Lubt as G4 ix
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- first che CENLKE tape musc be put on the reader and GENLKE
is loaded {nco memory by LD command. Then the tape contain-
ing che tables generated under DRMGEN is put on the reader
and GENLEEBis scarted with au ST commund. Haviag sntersd
the E: opeion command, the user types P and the ables are
processed.

- then the DRMLIB I tape is pu on the reader and the user types
L afcor which chis library ie scanned and the selected modules
are output on the punched tape.

ted.

- if the user types in U, che unsolved referencos are 1
They should a1l be contained on the DRHLIB 2 tape. This tape
£s now put on the reader snd also processed with am L com-
Baad.

- having then checked if ININON (+ ASEX) ia the last unsolved
reference with a U connand snd having typed L to solve it,
the user thea types I to torminate the process.

- o0 the tape punch & DRTH has now been gemerated.

1L modules Leom stlier (paper or cassstte) tapes beside the
DRLIB Lape muse be Tink-wdiced during this phuse, the tapes muer
be weamacd ia o delined order, vhich is

- User Libeary capats), if any

- Excension tepels)

- DRHLIB cape

Uhen moce roferences chan ININON remain wasarisficd, rescasning

muse starc at the ficac atep in this sequence.




p1stop

DISLOD is cthe last syetem generacion processor. It is used
to vecard the gensrated monitor and mositar modules omte the
system disc apecified under GENNON, in load module format ac-
cepted by the DRTM.

The standard object imput file code for DISLOD is /52,
the output disc file code is FO (302}, the listing file code is
/2 (LPO7) snd all convarsational processes are done chrough
£ile code /EF (T710).

(1r05)

ve on e

- uhen working with papsr tape, put che D1SLOD
tape reader and make it operable
- ulth cassecce, the casserte tape in Cile wude /K2 is po.

afeer che DRMLIB 2, i.e. before DISLOD)
- push the TNT button on the CPU conteol pansl

- on utpuc of H: typy in LD
- now DISLOD is loaded from the tape reader o the cassecce
and ite identification is vucputs
IDENT BisLOD
- when loading is serminated,
05
LEOF iy outpur on the Eypewriter.

- uich paper cape, DISLOD Lape must now be ctaken from the
fesder and the nawly generated DRTN tape musc be placed on
it, ready co be rasd

- with cassattes, take cavsette®Z from file code /EZ (normally

TKOS) and replace it by cassette W2 (concaining the mew DRTI)

which must Eirsc be taken from file code (3 (sormally TKIS).

- push the INT buiton

- on output of H: type
51
©o start the DISLOD prucessor

- DISLOD then cutputs che messape
SYSLOAD XX £852
on the typeuriter, followed by the question
NEXT ACTION:

~ at this point, the vsar has three possibilicies for accion

ERURTRtIN the nest program or medule on the

Input Elle (/E7) Will be recordsd onto che syscem

disc. DISLOND Uil outpuc the program name onte the Fypes

welier (PROG.NATI - XXXZKE) and st nave, leageh in sectors,
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start address  and program lensth on the listing deviee

[
After this, DISLOD will ag

in output the message MEXT ACTION:,

- Lf he types PS, DISLOD goes into Pause state, enabling che

wret to mediy s ssaiguaent, cperace on she cassecces by
wanusl control, ate. To reatert DISLOD, the messsge K
wors b typed i (atcer navies pushed the INT bucton), which
may be folloved by & parasecer contaaizg o sev sblect input
tite coe.
- L6 ne ypes NI, DISLOD pesforne an Balt and the procass is
sconped.
~ a0, after he Eirse NENT ACTION: messape sutput by DISLOD,
the wser typas (D @ and s nevly generaved monitor is
farorted from chsserte B2 of paper tape outo the systes dlsc
LpeciEicd by the user unier GENON and premacked under PREMIK.
- Uhen chis o finished, DISLOD agsin outputs
wext action:
~ with paper tae, now put the firee of che monitor sagment
wnd syecem prosesser Capes on che resder, Lie. the DSV cape
Chee 1ise o€ aysgen tapes ac begianing of chapcer)
© uith carsetrers now rake cassetee 82 ot uf the drive and replace
taa A ur,

it by the second genaration cassetce (62), wich

containing the disceresidaet parcs of the momitor

- now, afcer each NEXT ACTION: measage, the user must type
to include wuccessively the disc-resident monitor

parts and the system processors. With cassettes, this re-

uives no furcher manual operations, but vith paper cap
Ghe ussr must put the following tape in che Teader sach time

before typing in

- when the last one (IPLUEN) has been recorded onte the system

disc and DISLOD again types
NEXT ACTION:

the wser muse type in

ur

to terminate the DISLOD operation.

The wser now has & Disc Real Time Monitor on disc.




Appendix B Premark

DISC PREMIEE

PREVEE 30 a stani-alons progran to be used for formatiing a disc
pack befozs 1t will sctually be used. T divides the dise nto seotors
wrttes identifirs in then and checks for bed tracks.

REMEK 1a in abaslute formet, 8o 1t 1s loaded by IFL.

Aftex it has bean loaded, 1t staxte to type out the following
questions on the opazator's oomsols and the user san type in his

tmmaTsASToN o MK
COMPIETE TS, Replys TV 1o typed to here PRIGK vrite
only tha THOC and label.
Vi 4E the wser vante PEDMRE £ only
urite tho sator tentitiess.
@ it the s vante PR to write
st vezity e suotor ddentitiors.
srs e Seplys Butes 2 ohaauoters ddentitylng the
b7 of atas ta b promarkeds X1
fox 11215, 32 fox X1216, D1 for
coc son, 12 fen 020 o,
vamss Repiye Type tn no more than 16 sharasters fox
the volums abel. If £t Lo dams, 1
V11 be Loré-funtiiod and peddod

VAt blenks.

Dars: Foply: Type in 6 deoimal oharactems, giving
day, month and year.

PaCK wBR: Saplyr Type in no meze than 4 chemacters for

the pack mumber, If £t is less, 1¢ will
be right-juetified and sero-peddsd.
Replys Type in 2 neva charactems,
giving the device audre
DAD N Roplys Tyve in no more than € chazacters,

DISC THIT PEYSICAL ADDRSSE
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FBR GF CYL OF dadnane:

ER OF TNP OF dadneme

sysr. sERID

AorEER 247:

D 0F PREMARE

Roplys

apacifying tho name of the £izst DAD.
I 1t 1o loss, Lt will bo loft-
Justified and padded with blankss
Specify the mumber of cylinders of
this DAD. (Mex, per dlsc typer X1215:
2004 X12162 400; CDC40/80M: 103)

(C3C aiac only) Reply: Spectfy the interlace

Baplyr

Reply:

fackor of this DID (ot the mumber 13,
no multizles of 3).

Type 1n tha name of the userid; no core
than § ohszactezs. If less, 1t will be
Left-justified and 11164 ¥ith blanks.
OK 1t moze DADs aze to be specified
for this diss. The sequence will then
zestart at DAD NAME.

Ko if this is the only or last DD for
this diso.
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Appendix C Peripheral Input/Output

Below, device driver imformation ie given for each I/0 order,
except for the order for the driver for the video display ter-
minal, which are grouped together at the end of this Appendix.

“This information applies to the order, which the user must specify in an 1,0 monitor
request

BASIC READ (/01)

Operator's Typewriter
Al characters are entered on 8 bits until the requested lengh i reached.

ASR Tape Reader
Al characters are entered on 8 bils. The reader stops one character after an Xoff code
ad.

High-speed T

A racers ar emered on 8 bis, wibout checking o special eaures, il the
ested length s resched.

BUsic Read does not ensure o stop on sharastar.

ot worasar nteed and torc in Hollrith code on 12 bits (4 10 151, Insuch word
the column image is rightjustified. The words are stored until the requested length is
seached. The length is given in words.

Dise
With the sid of Data Management allthe sector words are entered in the memory bulfer.

Magnetic Tape Cassett
NI Read /Wi operations (Basic Standard, Object) are the same, wit the Following
characteristics

= maximum record length: 256 characters

- required length: block length.

- cifective length: bloek length (without contral character)

all read write opetations awe aune on the requested length
incorreet length afte read operation: no error, if requested length is greater than
lock length and the returned status s correct.
 hrongbpotertor o dats aul, retey s ade sutomatically, up to fiv tirmcs:
= after read:  hackspace - read
 after write: backspace - erase - write.

Magnetic Tay
St 2 for caste ape,wih e followig dierencs
~ maximum record 4095 characters minimum 12 character.

e e lock ength b coniret

- phsial block lengh; reguired lengh - 2
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BASIC WRITE (/05)

Operstors Typewrier )
s gt withon hcking or s st Thisarde anbe wed
m,mlmmumwamnwzmtm“umnmgum

R Tape Py
A ranmrr e output withous checking o speial featues

Line Print
T aactees are utput withoutchecking, There s no control character

High-speed Tape
e e oupet wibout shecking o spesal etures

ith the aid of Data Management all the scctor words are output onto the disc.

Cassette a
e et (o,

STANDARD READ (/02)

Operator’s Typewriter
ASCII characters arc cntered on 8 bits, with the following special features:

| chatcters. codd fom /0t F,are fore.

- mde "I5F (Rub-out or Delet characte) i i

- ral - are used
oy el bt ke Sasaces b o

- code {SE ( }) is used to delete the line preceding it, up 10 the next carriage-rerurn.

- code /0D block. I )

s not transmitted to the user's ulfer.
- code /0A means ‘line fecd’
- code 15C (\) s used 1. abulaton ymbol e ECB word ) I the addresof the
tabulation table is ero, or f the number of tackets s z¢ro, or
S reaie han e ekt e ode /3C i sored i h b, Lo o e, 13C

ASR Tape
For NS rarcters. the same featurs apply as for 1 Keybod: he code for
carege e s b presdd b e code for Xoff.

o v . 15 T s sovena 1o 4 mabe o 5017 ol
ttored on one character. The second harcte conains U Wor-<ount of the [aput

e o on melchaaccs up e checkoin, NI L Shehauey
has been read, input is stopped. The 8+8 tape format cannot be read on the ASR tape
reader. To start the reader, an Xon code is sent by the system before entering the char-
acters

Highspeed Tape Reader
the first chas

acer,enifing he Biet cod ormat, mus have one of e folloving e (10
i Lo 17 s convried o umberrom 01 17 Eachpuned w8 i)
J e s ored o ne cant g ‘o e nkaum,

k. in

ard Reader

Al words ar ead in Hollrithcods, o 12 b, comercdand store n ASCI code
the sequested length s reached. Words which are not in Hollrith
convened imothe ASCI code for 20and a"dats falt tatus i eturmedinthe software,
status(ECBword 4 bit 13is 1) There is no special code. However, EOS and EOF marks”
are detected (bits 14 and 15 in the software status).

Casmette and Magnetic T
See under Basic Read (01).
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STANDARD WRITE (/06)

Opersor's Typawiter
O emmraceers exeep 0101 (specialcode charates) ar outpu withut hecking.
Aot of e earfag et and I e aceouapu, The st word nthe bffer
Contunea e i prite i couse
oo 131 ot a e e 1 1 iren, 1 5 ot oupt

ASR Tape Punch

fal "
is output: LF - Xoff - CR - Rubout.

Highspeed Tape Punch

Same 5 for ASR tape punch.

i ot f The st word inhe buffer
con ) char:

three

2 prin th e without advancin th paper (uperposcion)

B30 S wo e it e
V{131 Sip o 10 or prining

Miohr oo oxdes ol o o nd i, A e
he b neth o Syt sysem

for a priat code.

‘mum length and the buffer will be printed on two or more lines.

agneic Tape
e e e 10Ty

OBIECT WRITE 4:4+4:4 TAPE FORMAT (/07)

ASR Tape Punch

“The firs character is output on one fow, converted from /0 - /7 o /18 - /IF. Euchfo-
mw.,.;cy..mxer i output o two ros: o aveid peial(ASCI) code cach row

ﬁm Leharctr. ALhe end un it chcksum s peformed and punched, otowed By

High-speed Tape Pun
o s or AR ape U, except that the secon sharcir contains he Tength in

OBIECT WRITE 8:8 TAPE FORMAT (/08)

Highapsd Tape Panch

he standard object code is output in 8+ format, where the first character i a format
n).. ter and isoutput o one row, converted s follows
oss 2 101 s04
ftolm == ilst0 117

etaractercontins (e ength in words,excudingth s word. An S5

ety ot
Castette and Magnetic Tape
See under Basic Read (/01).
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EEAD SECTOR (/11

Flexible Diso

Any sector on a flexible disc can be read at vandom with this
order.

The requested length, as expressed in characters in ECB word 2,
determines the record lemgth (1,2,3 or 4 sectors). The length
must be an sven number with a maximum of 512 characters. If an odd
number is given (2n+1), the driver transmits an even number (2n).
ECB5 must contain the absolute sector number (O - 2001) of the
sector to be read. If more than one sector must be read

(128 requested length 512), only the number of the first sector
must be specified.

WRITE SECTOR (/15)

Flexible Disc

With this order any sector on a flexible disc can be written at
randon.

The requested length, as expressed in characters in ECB word 2,
dtermines the record lemgth (1, 2, 3 or 4 sectors). The length
must be an even number with a maximum of 512 characters. If an 0dd
number is given (2n+1), the driver transmits an even number (2n).
ECB5 must contain the absolute sector number (0 - 2001) of the
sector to be written, If more than one sector must be written
(128 requested length 512), only the number of the first sector
must be specified.

READ UP TO END-OF-SEGMENT (/14)

High-speed Tape Reader
The tape is read until an :EOS statement has ben read

Card Reader

“The cards are ead until an :EOS statement has been read.
READ UP TO END-OF-FILE (/16)

Highspeed Tape Reader

The tape is read until an :EOF statement has been read.

Card Reader
Toe cards are read until an :EOF statement has been read.
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WRITE EOF MARK (/22)

Opsestors Typewrier
AR endof it mak 5 output a follows: EOF LF Xoff CR Rub-out

ASR Tape Pusch
An €n-Sf i mark s output s follows: -EOF LF Xoff CR Rub-out

Higtspeed Tape Ponch
A engof i mak 5 ouput s olows: FEOF LF Xoff CR Rubeaut

Line Printer
‘An end-of-file mark is output as follows: ;EOF

WRITE END-OF-VOLUME (/24)

End-of-iape management for Magnetic and Cassete tapesis a user program respons-

Whetthe physical end of & tape s encounterd during a write operation, a status is
reured i ECB word ¢ with te EOT bi s, The uee e ten e 1 Wiie EOV

theop Operator 1o mout st o s tapeis mnun(nd Tor magnerc e e

A ManualControl MC)aperator Command Unlock must be e to enkit o,

atorto

Tt operster o mount & nw tape recl or cassette and restart the program.

o cnsure that all rcords will b etievd when the fie  reas the EOT (endotape)
sl reurned i the ttus word f the ECB should beigored an only the EOV

it st e ke o s

Note:
In case the EOT is detected whil reading an EQV, only the EOV status is returned.

WRITE EOS MARK (/26)

Operator's Typewriter
R enof-egmemt mak i oput s 5lows: E0S LF Xoff CR Rub-out

ASR Tape Punch
A Gt camen s uipt s follows: EOS LF Xoff CR Rub-out

Highapecd Tape Punc
b g matk s otput 3 follows EOS LF Xoff CR Rub-out

Line Prin
An endatseament mark is utput s follows: EOS
Magnetic Tape Casse

AN o segmen mark i writen s /6FGF.

Magnetic
A st scgment mark s witen as OS + 8 bank characer




DOOR TNLOCK (/2D)

Flexible Disc

With this order the door of the flexible disc drive unit identified
in ECB word O is unlocked. The other words in the ECB must be filled
with dummy parameters:

ECBO: file code

ECB1: dummy value

ECB2: dumny value

ECB3: updated by the flexible disc driver

ECB4: updated by the flexible disc driver

ECBS: dummy value

DOOR LOCK (/2E)

Flexible Disc

Vith this order the door of the flexible disc drive unit identified
in ECB word O is locked. The other words in the ECB must be filled
with dumay values:

ECBO: file code

ECB1: dummy value

ECB2: dumny value

ECB3: updated by the flexible disc driver

ECB4: updated by the flexible dise driver

ECBS: dumny value

WRITE DELETED DATA ADDRESS MARK 28

Plexible Disc

With this order a special mark, providing IBM compatibility, is
written on the sector. The length of the record on which the
deleted data address mark is written is that specified as the
requested length in the ECB, which must be expressed in charac-
ters.

The buffer of the calling program must contain the information
to be written on the sector(s) with a deleted data address mark,
This information may be anything the user chooses to write.
ECB5 must contain the number of the sector in which the deleted
data address mark is to be written.

If the deleted data address amrk is to be written in more than
one sector, only the number of the fivet sector is to be given.
See also order /3D.
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RETURN INFORMATION ABOLT A FILE CODE {/30)

By means af this order s posile o ind ou the asignment o a e cade. The infor-
mation wil be retu Event Control Block:

ECB verd I Devie Name (2 ASCH characer)
TY = operator's typewriter lsting)

ECB - word 2:

Contains th mumber of fne specfedfor
this printer at system generation time.

ECB - word 4

If this order is used for a logical disc file code, the sys—
tem will return the device name DL in ECB word 1, and word
LFTMD1 from the Logical File Desoription Table (LFT) in ECB
word 4 and fill the other words of the ECB with zerces.
LFIMD{ contains the following information:

4P S 00U CTR SeFE

ERRERERERERREREE

file closed (file mark

LFT busy
: LFD not active
file write-protected

E-1: ourrent entry already in
eue

source file write request

object file 1: read request
undefined file
1oad module

temporary file
random access

sequential access

OFF LINE (/38)
etc ape:
This order switches the machine off.

Cassette Tage:
This order unlocks the cassette from the drive unit,
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COMPOUND READ (/3)

Flexible Disc

Vith this order one full flexible disc track (26 sectors = 3328
characters) is read into the buffer in one revolution of the disc.
This function is performed correctly only if the flexible disc
unit is connected to the I/0 Processor. If it is connected to
Programmed Channel, the order is also accepted and executed, but
then more than one revolution of the disc is required.

ECB1 must contain the buffer address.

ECB2 must contain the Tequested length: any even-numbered value
from 2 to 3328. If an odd number is given (2n41), the driver
transmits an even number of characters (2n)

ECBS gives the absolute sector number from which the read operation
must be started. There is no automatic chaining of sectors on the

next track.

COMPOUND WRITE (/3B)

Flexible Disc

Vith this order one full track (26 sectors - 3328 characters)
is written onto the flexible disc, without verification.

This function is performed correctly only if the flexible disc
unit is connected to the I/0 Processor. If it is connected to
Programmed Channel, the ozder is also accepted and exeouted,
but then more than ome revolution of the disc is required.
ECB1 must contain the buffer address.

ECB2 must contain the Tequested length: any even-numbered value
from 2 to 3328, If an odd number is given (2n+1), the driver
transmits an even number of characters (2n).

ECBS gives the absolute sector number from which the write
operation must be started. There is no automatic chaining of
sectors on the next track.




SEARCH KEY WITH MASK (/30)

Flexible Disc

With this order a given character configuration can be searched
for anywhere in a sector.

This is done by introducing dummy characters to mask the characters
preceding the key inside the sector in which 1t is supposed to be
located.

The dumny characters are given as blanks and are not signifieant

in the search operation.

To set up the mask and indicate in which sector the search must be
done, a searched key block must be made, the address of which is

to be put in ECBI.

For example, if the key (character configuration) to be searched for
begins at the 6th character in a sector, the preceding 5 characters
should be given as blanks:

- 1

2 3
4 777

sector number 1

boundary words

sector number 2

The boundary words contain the absolute sector numbers of the
sectors between which the sector with the searched key is expected
to be found.

ECB2 specifies the length of the character string (dummy characters
plus key characters) which must be scanned for the key, excluding
boundary words (maximum length: 128 characters, minimum length: 1
character).

ECB5 is not significant, but on completion of the search, if the
key has been found, ECB5 contains the address of the sector con-
taining the key.

The layout of the searched key block is as follows:
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- for even number of characters:

o

length of character
string is 10 (including

2 dumny characters)

EIEI
w|wl e o

@

boundary words

sector number 2

- for odd number of characters:

= Iy
K P
L] A

sector number 1

length of character
string is 7 (including
3 dummy characters)

sector number 2 boundazy words

sector number 1 }

RITE DELETED DATA ADDRESS MARK AND VERIFY (/3]

Flexible Disc
With this order a special mark, providing IBM compatibility, is

written on the sector. The length of the record on which the

deleted data addvess mark is written is that specified as the
requested langth in the ECB, which must be expressed in oharac-
ters.

The buffex of the calling program must contain the information
to be written on the sector(s) with a deleted data address mark.
ECB5 must contain the number of the sector in which the dsleted
data address mark is to be written.
If the deleted data address mark is
one sector, only the number of the first sector is to be given.
After the record with the deleted data address mark is writtn,

to be written on more then

the control wnit will use the next revolution of the disc to

read and verify the mark.

The Deleted Data Address Mark may contain any information. It

is a hardware recognized character implemented for IBM compati-

bility,




SEARCE KEY (/3E)

Flexible Disc

With this ozder a given character configuration is searched for
within a sector, starting from the beginning of the sector. A
searched key block must be made, containing the searched key
(character configuration) and the numbers of the sectors between

which the sector with the searched key is expected to be found:

1 2 length of character
3 4
5 704

sector number 1

string is 5

sector number 2 boundazy words

The address of this block must be given in ECB word 1.
ECB2 specifies the length of the character string to be searched
for, boundary words excluded. Maximum length is 128 characters,
minimum length is 1 character.

ECB5 is not significant, but on successful completion of the
search this word will contain the address of the sector con-

taining the key.

WRITE SECTOR AND VERTFY (/3F)

Flexible Disc

With this order any sector on a flexible disc can be written

at random. After the record is written, the Flexibls Dise Control
Unit uses the following disc revolution to read and verify the
written data.

The requested length, as expressed in characters in ECB2 determines
the record length (1, 2, 3 or 4 sectors). The length must be an
even number with a maximum of 512 characters. If an odd number is

given (2n+1), the driver transmits an even number of characters (2n
ECB5 must contain the absolute sector number (O - 2001) of the
sector to be written, If more than ome sector is to be written
(128 requested length 512), only the number of the first sector

must be given.
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P81] DRIVER

The P87 driver provides the interface between the DRTM and a P817
video display terminal, connected to the system via a data communi-
cation control unit ( AMASA, AMABC, ALCU2 or ALCU4 ). The driver
mist be Tegarded as a user-written driver, i.e. it must be linked
to the monitor as user interrupt routine during system gemeration.

PB17 VIDEO DISPLAY TERMINAL

The P17 video display berminal is available in two types: the P817-001,
which is TTY compatible, operates in character mode, and has a 64
character set ( upper case only), and the P817-002, which can operate in
character mode or block mode, and has a 96 character set ( upper/lower
case). Both types have a 12 inch screen, providing 24 lines of 80
characters.

The PB17-001 can be extended with options to provide a 96 character set
( upper/lower case), display attributes ( blinking, blanking, under-
lining and low intensity, and hard copy facility via an suxiliary
device. For the P817-002 options are available for display attributes,
hard copy via an auxiliary device, and split screen operation.

The options, including the roll-up function can be selected by hard-
yare straps; in PB17-002 terminals with split screen option some strap
selection cen be changed via the software,

Cheracter/Block Hode

In character mode, each charaoter is trenemitted to the system when
it is entered on the keyboard. In block mode, the terminel transmits
the 1line in which the cursor is present when the ETB key is pressed,
or all lines up to and including the one in which the cursor is
present, when the ETB key is pressed together with the Shift key.

Displey Attributes

Characters can be displeyed with or without displey attributes. The
attributes are: blinking (cheracters are displeyed/mot dieplayed at
a rate of 1.5 Hz), blenking (characters are replaced by a blank on
the soreen, e.g,passwords), underlining (a continucus line under-
neath the charecters), end low intensity (cheracters displayed at 2/3




of normsl intensity). In P817-002 terminals, characters displayed
with the low intensity attribute are also protected against over-
vriting,

Split Soreen Operation
In PS17-002 terminals with split soreen option, the screen area can
be divided into two independent parts; the number of lines for the
upper screen part can be specified by the user. All control funct-
iona not specifying an explicit line number, apply to the moreen
part in which the cursor is present; control functions specifying
an explicit line number apply to that line.

Herd Copy Faoility
If a hard copy device is connected to the display terminal, one or
more lines from the screen can be printed, The user can reguest s

copy of the line in which the cureor is present, or & copy of the

acreen image from the first cherecter position on the firat line,

up to the current cursor position.

1/ REQUESTS

1 user program can perform I/0 operations via the monitor by mesns
of IKl-requests. Data transfer requests take the seme form ss the
stendard I/0-requests for other devices; for special PELT functions
the function code end parameters are specified in & separate Funotion
Control Block.

Galling Sequence
The calling sequence for all P817 functions is

K A7, CODE
IDKL 48, ECBADR
fricld

DATA 1

Register A7 is loaded with CODE, specifying detmils of the I/0 function

a8 follows:
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s, W
8=1;

Wals

W=0:

Rel:

R=01

and R specify the mode of operation:

(W must also be 1): used by a swappable program; this program
cen then be swapped out immediamtely when ite swap event count
value becomes zero.

the requesting program waits for the completion of the I/0
operation

the Tequesting program does not wait for completion of the
1/0 operation; the progran will issus & Valt request later on,
for synchronization

the program Ltself will process sny abnormal condition ocon-
cerning the requested operation. The system will return the
hardwere status in ECB word 4 (see below). No retry is possible.
any abnormal conditions will be processed by the system. The
software status is returned in ECB word 4.

ORDER specifies which I/0 function is required, by giving one of the
following values:

/o1:

/051

/121

/13

/14

receive (read); characters are read until the required length
1 reached (see desoription of ECB below)

send (write); characters are sent until the required length is
reached

disconnect; the terminal is disconnected from the iine, the
soreen in oleared, snd the cursor is put in the 'home' position
connect; the terminal is connected to the line, the screen is
olesred, and the oursor is put in the 'home' position

wait for incoming call; if the terminal is connected to &
switched line, the program is put in weit state until date

are Teceived from the terminal; if the terminel is not comnect-
ed to & switched line, this order is treated as sn illegal
oxder.

ECBADR is losded into register A8, specifying the addrees of the Event
Block.




Event Control Block

The layout of the ECB ist

Y/X | BVENT CHARACTER LINE CODE WORD 0O
x BUFFER ADDRESS WORD 1
x REQUIRED LENGTH WORD 2
Y EFFECTIVE LENGTH WORD 3
Y STATUS WORD WORD 4
x TIME OUT VALUE WORD 5
x FCB_ADDRESS WORD 6

‘these words must be filled by the user
Y1 these words ave filled by the monitor

WORD 0: event character / line code
bit 0 i if '1', end of operation has ocourred for this ECB
bit 1-7 : not used
bit 6-15: line code (file code of the required line)

WORD 1: address of the I/0 buffer area

WORD 2: required length, in characters

WORD 3: mumber of charaoters which have been transferred

WORD 4: status word
bit 0 = 0 no error

=1 error
bit 1 = 0 herdware status in bit 2-15
= 1 software status in bit 2-15

herdvare status:
bit 2-4 not used

bit 5-7 line number (AMA 8 only)

bit 8  break dstection

bit 9 calling indicator

bit 10 end of carrier detection

bit 11 time out error, or I/0 command not accepted
it 12 time out elapsed

bit 13 perity error




bit 14 throughput error
bit 15 modem not opersble

software status:
it 2-6 not used
bit 7 illegal FCB code
bit 8 device busy
bit 9 address not required
bit 10 illegal function specification
bit 11 illegal order
bit 12 illegel buffer size
bit 13 1illegal buffer address
bit 14 device not attached
bit 15 illegal file code

WORD 5: time out value
the time out value specifies, in units of o.1 seconds, the
meximum weiting time between the I/0 request and the set-
ting of bit O in the event character. If the time out value
is ¢ 0, the monitor does not check the time out.

WORD 6: FCB (Function Control Block) address

Function Control Block

The Function Control Block is a 4-word block, containing a function
control code and (where applicable) function parameters. The layout
of the FCB is:

WORD 0 [ funotion code
WORD 1 | parsmeter 1
WORD 2 | paremeter 2
WORD 3 | pavameter 3

WORD 0 : function code (hexadecimal)
if =0, & normal write operation (ozder /05) is carried out
WORD 1-3: function only used if for the speci-

fied function. ( see note on next page)




Hotes Tunction yazsesters mat be spectfied 1n ASCII code (o..
decimal 12 must be specified as /3132, not es /C)

FoMeTIOR Gones

The table below shows for all PELT function codes:

- function rams

- fusction code

- nusher of pavamsters (indloated by 'X', or by the fized parameter
vatue)

- tne PAL7 type for vhich the fanction is evailable

Foz a1 function codee, onder /05 (send) mst Se specified in the

1/0 zequest,

funotion neme oote | 1 | o2 | 25 | o1y | vexy
o0l | 002
o1t o x N
o8 P *
o x *
on x -
oo * *
D E3 T
o * =
2 * x
9 | o x =
9 | ¢ * =
30 | x * =
resst stiributes | x B =
ouzaor posttion s [z [ * *
cuzaor horizontal tabulatiod 49 | x B
ouzaor porisontnt baok Ty | N
cursor forvard B | = ¥
carsor bacivard W | = B
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fanotion nsme cote | s | 52 | 3 | PoL [ Paxt
ool | -002
oursor wp a | = *
[oursor down 2 | = 3
[tnsert 1ine © | = S
[2e1te 1m0 ® | = =
= w | = =
Fast output I B
fite Tine 1 x (= [= z
z = | = | = =
HERENE B
7 | * =
[Feset tndicator % | =« *

Funstion Desortpion
ho desoription of he PEI7 cemteel Dumotions 1s divided in vo part
tne fumotions avatisble for FOIT-00A sad TOLT-00Z, sad the funotions
cvatlable for PEIT-002 ouiy. With sach fonction, e selevat vonds
of the Punotion Gontrol. Blosk sze gtven.

e11:001/002

smetion nams / funotton domcription

s

The buzger in the disylay anit sounds for 0.1
oonde

BACREPACE

e cursor 1s moved one posttion to tha left. If the
cuzaor alzeady is on the fimet oharacter position
of the firat line, nothing heppens; it the curser
wae st the firat posttion of any viher ins, it ia
moved to last position on the previous 1i




117 FEED

The cuzsor 1s moved to the same chezactex posttion
on the next lins. If the ouzsor slresdy is on the
botton 1ine and the ol up funotion ia not wired,
nothig hsppens.

12 the xoll up function is avatlable, ell linee
wove one position up, and the botton line ia filled
with mil-chezacters.

CoRsoR HOME

The curacr la moved to the first charecter position
on the top Lin

CLEAR SOREEN

e soraen issge is cleazed, and the cursor s
moved to the curaor home postéion, The Keyboazd
beconss unlooked (ses function M below).

CURSOR RETURN

The curaor ia moved to tne firat oharacter position
of the current line.

‘DISBLE MANTAL TPV

The keyboard 15 locked, and all keyboard input ia
ignored (axaept for the Clesr Sorean Kay). If &
key 15 prossed, the duszer sounds for 0.1 mscond,

‘EVKBIE WANTAL INETE

The keyboard 1s unlocked, and the Dissble Mamal
Taput state 15 Teset,
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MEDIA COPY (PAGE)

The contents of the scresn, from the fizat character
on the top 11ne up to and- including the current
ouzsor position, ave copled on the suriliary device.
At the beginning of ssoh line 'Carrisge Return/Iine
Feel! ia gonsrated for the uriliary device.

MDIA COPY (1TNE)
The Lime on which the cursor i present ia copled
on the suxiliszy device, from the fizst character
posttion of the line up to and ineluling the current
ouzacr position. At he begtaning of each line
ICarriage Roturn/Iine Tasd! is gensrated for the

auriliary devics

Hote: After the sxscution of the Hedia Copy function, the terminal
eturns 101 to the firet paremater vord if the copy 1s T
or 131 11 the copy 1s not Teady (e.g. device Lnoperable).

Lize under #11 oharacte:

Vitokins - chavacters displeyed/not displaved

158

Low intenatty - charasters sre Aisplayed st sbout
2/3 of normal intensity (in P8LT-002
teruinela opozeting in blook mode,
these chazesters are also protects

at a ate of o

againat overvriting fron the key-
board, sad sre mot transaitted
after a transmit commsnd)

blanking - characters aze stored in the soresn
memery, but not displayed on the
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/18

[

4 stiributes ave spacified by /XX as the
hexadeciusl velue of the T-bit charscter shovn
belov

underline
410' bit sate the requized atéribute,
2EED ATIRIBUTES

The 24T function resets the format attzibutes, spe-
oified by 101 in /KK in the eame vay ss desorived
for the SAT funotion.

A11 forast sttributes ave resst sutomstically
2oz mull codes resulting from the Clear
Sozean, Tngert Line snd Telete Line function
o7 keyboazd entry, and for the line f1lled
With null codas, which sppests on the screen
after a zoll wp.

CURSOR. POSTTION

The curacr is moved %o the p-th chareoter position
on the nth line. If p or n exceeds 1t maximus
velue (1.8, Y80 ox m>24), 1% fa aseussd to be D.




Gontrol Funations for PELT-002

he folloving control functiona are available ouly for PELT-002

terntnales

CURSOR HORTZONTAL TABULATION
The oursor 1s moved to the Tirst character position
of the y-th following unproteoted field (default

value if p 1s ot specifieds p-1), ox to the le
oharaoter position on the botton line, whichever

oomes fizat,
If 30, the function Tequest ia ignorad.

CURSOR HORTZONTAL BACK TABVLATION
If p1, the cureor 1e moved fo the firet position
of the surrant unprotected f1eld (o the fizat
position in the preceling unprotected £ield if 1t
alreaty vas in the first position of the current
unprotected f1a1a).

1 p>1, the curdor ia moved to the first position
of the p-th preceding unprotected f1eld (defeult
value: pe1), o= to the home posttion, whichever

oomes tixst,
It -0, the funotion Toquost is ignored.

CURSOR FORATD
e cursor 1a moved to the peth next charaster
posttion, or to the end of the line, whlchever
conss first.

Datault value p-
sgnored.

1f -0 the funstion Toquont s

OTRSOR BACK
The cursor 1a moved to the D-th praceding cheraster
Posttion, or o the fivet chevacter position of the
1ine, vhichevez comes fizst.




Default value p-L. If pe0, the fumotion request is
sgnorad.

JaL cmson T
The curacs 1e noved p linge up in the same cheracter
position, or to the seme chevecter position on the
$op Line, vhicHever comes fivst.
Dofault value p-L. If 3-0, tha fnction reguest is
1gnored.

/42 cumsoR Do
e cureor ia moved p lines dovn in the seme charaster
posttion,

If the p-th line is beyond the botton line, the cursor
remaina on the botton line; Lf the ol up funotion
15 streppad, roll ups are executed until tha p-th

Line bacomes the botton line.
Default value p-l; 4f paO the function vequest iz
ignored.

TusERT 1INE

» Lizes sre inserted st the 1ine on Vhich the oursor
ta preseat. The contents of the surrent lins and
&11 following 1ines are shifted p lines down, sud
the Lover p lines are lost.

Default value pals 4f 30 the function zequest is
1gnored.

DELEEE TN

The p Lines fron the cuzvent cursor position down
are delstad; all following lin
and p lines vith mull-cheractors ave sdded st the
botton of the someen.

Defauit value pel; if pe0 the function Tecuest i
Sgmozed.

sove » 1ines up,
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/1

/34

7asr omeer
he fizat charaster fzom the 1/0 buffer ia repsated
» tines from the current oursor position, or up

to the sud of the line, Whichever cone e
oursor zonaiza in 1¢'s 01d position. If the speci-
fiod charaster iz non-dlapalyable ( hexadeoinal
valus ¢/20 or =/TF ) p white squares are displayed.
Hotor for thia funotion, Tequived length =1 must

ba specified in the 53,

Iixs

VRITE LINE
The string of x charscters from 4ha /0 butfer

ia vritten on line n, starting from character posi-
ston 3.

If the atring La longer then the svalleble line
lengtn, a1l remstntag charasters are written on
4he last cheracter poition of the line.

I 20, 1t 1o aseuned to be 1. If ome of the pare-
meters p o n e not spacified, speoified as O, or
400 high (>80 ox W>24), it is smsumed to be 1.
11 non-ddspleyable sharacters in the string are
Toplaced by white squeres.

VRITE STRAPS

1a used ta changs the atrap-
scraen funotion, The nev function
contained i hezadeotusl code in
and y, of which the 7-bit binary
value 1s shown bole

binary puber of lines in upper
soroen part (0 if no split
soreen, merimum velue: 23)
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/32

v I £ (lchezsoter mods, Owblook mode)
011 up for lover sorasn part
o1l up for uppor soresn part
(1ezoll up, O-no voll up)

I % o2 T ia spacified vith en 11legel value, the
funotion Tequest is ignored.
SED TNDICATOR

The iadicators apscified by x sve 1it. The binazy
format of x 1

I t— tratostor 1
infioator T2

indtoator T5

107 bit apecifies that the indicator mist be lit.

FESED TIDICATOR
The indicstors, epacified by & 101 bit in x, in the
format dsacribed for the STID function are
extinguished.

ERISE IV DISPLAY

L1 unprotected charaotara in the scrasn eres speci-
f101 by p szo roplaced by mull-chazasters.

-0 spscifies the screen avea from the curvent
eussoz posttion to the end of the soresn.

-1 spacifies the screen azes from the first
character on the top line up to the cuzsent cureor
position




5-2 speifies the complete more
If §=0 the cureor zemsins in tne current umproteoted
#i6ld, or the cureor is moved out of the current
protested £1614 $o the firet position in the fizet
unproteoted Tield.

If 321 o p=2 the cureor is moved to the homs posi-
Sion. It the home position is in & protected field,
the cursar 1s moved %o the fizat positicn in the
noxt unprotected field,

XEYBOARD FUNCTIONS

satt

Txanont Lins /
minals, the BTB key ia used fo transmit a blook of
sed without the CUEL key, all

1n PB17-002 &
haractezs, It the ETB key is gm
racters from all wiprotected f1alds in the line wheze the cursor
sor position, The

ie present ave transmitted, up to the ourrent
Last character of each unprotected fisld i follawed by code /03,

<ne complete Line is followsd by cods /19

If the BIB key iz preased fogethex with the ONIL key, all characters
Ezon a1l unprotested fislds, from the [izet oharscter position on the

Liret Tine, up o the current cursor position, sre transaitied.
Howeex, Lf the TS key ie pram

sosition of a line or an uiprotected field, and the chazacter in that
Dosition is the last typed in chazaster, that charecter is also trans
aitied, The last character of each uproteoted [feld ia followed by
Gods /09, sach line 1o follovad by +he codes for Curacs Retum (/0D)
and Line Teed (/OA), and the conpletely transaitted page is fadloved
by the cote /19,

0 zeceivs & block of characters, the user progzan must sasus an

1/0 Toquest with order /01 ( ecetva), The nusber of chazsctara in
the block must be equal o the requized length specitied in tns 503,

4 wen the cursor is on the last

prosrae Keve
If one of the progran keys on the keybosrd of the PA1T-002 1a pressed,
a progran key report is dent to FCB paramster word 1, vith value
/303X 1f key X 1o pressed without the CNTL key, or with value /313X
ed together with the CNIL key.

48 ey X 10 pr
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Appendix D Control Unit Status Word Configuration

Description asr | TR | pTP |s.cu [ cr | Lp fcas | mT |pk1215 |DKaoms | DKFL [scuz fsatcu |HDLC

Not operable x | x |x x| x| x| x] x| x X X X X

%
%
x
x
o]
x

Throughput error x [ x Xing_ X

@

Parity grror X X X, b I

Data fault x| x X

FCS arror X

N

Incorrect length x x| x| x X X X

*Break detection’ X

%
3
>

Program error x

End of tape X X | x

Tepe low X

End of reception X

Hopp./Stack. empty/full X

detection X. X

©

Calling indicator X X

x
x
x

Dev/tape/drive no. x| x

3

Dev/tape/drive no. x| x| x X

Device ready X

Break datection x | x

1=A 5ide/0=B side X

47 No, of true data bits X

Write protectad x| X X

Seek error X X

47 No. of true data bits X

Begin of tape/load point x| x

Seek completed x

4—7 No. of true data bits X

>

Record not found X X X

Del. data addr, mark X

4-7 No. of true data bits X

w

Tepe mark detection X,

File mark detection x

Idle detect x

~

Rewind X

Abort detect X

Flag bed data track X

Key not found X

Unit rdy after not rdy x | x| x x X
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Appendix F Control
Comnand]  Weaning Faee
3 Assign a fide cola 1-96
Br Space fila backuerde 1-93
R Space record baokvards 1-99
on Connect a progran to 4 softvara level 1-91
or Conneot a progzan to a timer i-92
o Delete & file 1-98
o Delete o file code 1-97
o Diasonnsst a progran from & level 1-33
o Dissonnect a progran from a timer 1-93
= Bnd of comcands 1-99
e Space file forvard 1-38
= Space record forward 1-98
e Kaep 1-95
™ Losd & nemory resident progren 1-88
Hagnetio Tape Contrel Comnands 1-98

Deslare s zead only progran 1-8
Ed Reutnd tage 1-38
e Set clack 194
E Set aata 192
s Start o progran 1-9¢
s Declare a evappable progran 1-90
£ Tetine tize slios 1-91
m Unlead tape 1-98
e Mette Bnd-0f-File mazk 1-99
s Write Bnd-0f-Seguent aezk 1-99
W Vzite End-0f-Volume mazk 1-99




Appendix G Operator Control Messages

vossnge]  masning age
cc Roquest SCL 1-102
[ Corzeotion 1-102
o Duap Diee 1-102
o Dump Wemory =102
m Ealt Dusp 1-103
B Stop CEU 1-103
m Telease Tevice 12103
v Totzy 1/0 Operation 1-103
[imc Wzite emory 1-104
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Appendix H Monitor Requests
Request o Tags
Lapat /Ostons . 1107
lwase gor an svent 2 =112
- 3 1114
ot Dastor 4 1115
Release urser 5 12117
Comest Progzan ¢o Times 1o 1-118
[piscomnect Brogren from mimer i 12120
totivate & Prograa 12 1121
Seiton mmside a Softvere Level 15 1123
attaon Device to Progran 1 1124
patach Device trom Progesa 15 1-126
oot mime v 1127
S0t an Zrent 19 1129
connact. Progran to Softvare Laval 20 1130
Discomest Progren 2zon evel 21 1-131
[iats oz a Gtven Tine 2 1132
15015 & Pila cote 25 113
ezete = P16 coze 2 1137
Resa Tnsolicited Operator Message 25 1138
cence1 Tnaoicotton vesaage 2 1-140

=3




Appendix G Device Addresses

It 12 xecommended %o give device addresses according to the Tollowing
tanler

ADDEESS FIEID .
(bits)  ooc o
3 Tettmos
bits /oo | fos | o | fie 7o | s | s | g
L012) | Syetem | (AL0UZ/4)| PTR £
Consel
(G0 (4T0T2/2) Saow
x1216
11215
Tloper
[EZ=n) ThLcug) Diac
11213
1216
Tloper
(s004) [ Dise
Flonsy
1216
w215
(s1cva) e
(s1c0a)| mes .
() | Disck] Diook:
Input | o200 3040
noeo coo0
701 |12 |(aue) | pisox] Disow:
output | cooE0 0620
cocq0 coos0

Bxplanatory Notes:

- 411 addrecsos on one line mazked with an &

risk axe reserved for &
atzached.
- Whezo several disc types are given for one address, they are listed in

ultiple dovice control usit, sven if oniy one device §

oxler of prlority for that addzess. Oaly the firs: ome be con-

sidozod standard.
- Golumns 1, 3 and b aze zesezvad for Dats Communication control WAlbs;
because of the wide vaziety of configurations and sxchange sates, no
a0 fixed allocations can bo dofincd and mo standard ia assumed. (cont.)
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Columns 1, 3 and 5 sre weservad fox Data Commumication control wnite;
becsuse of the wide variety of configurations and exchange rater,

o fixed allosations can be defired and no standard is assused.
oz Data Commumication contral units the address 1o of importance only

when using the 1/0 Prcsssor for:
- throughput posstbilisy

- optisizing the mumber of T0Ps.

In some configurations, the first /0 Processor may bs used to comnect
Date Communication contzal units at addvesses vhich aze free; this s
in contzadiotion with the ecomended standard, but it saves one I0P.

An sxample of & davice address on 6 bits lst /33 = 171000,

Pt




PART 2 DRTM_CONFIGURATION




1 System Components

e Disc Teal Time Monitor consists of a number of modules, from

uhich the ucer can sslect those that are resuired for his applic-

ation and oonfiguze his own moniter. The mein parts of the moniter

~ Tacleus, consisting of monitor medules Tamning ot level 48

~ System Tntersupt Modules, rumning at levels betwesn O ané 41

- Systen Programs, ruming at lavels botueen 4 and 63, of vhich
the System Comsand Language (SCL) moduls is the most impotent

411 modules ave centored azound the dispatcher, a monitor routine
Which dsterainss wich routine is bo be exsouted mext, on the
Tacts of priority lovels

MCLEDS

The nuolens of the IRTK coneists of a set of memitor modules which
st be memory resident spd Tun at lovel 43, and of & number of
eysten tebles.

Ueuzlly, the modules at leval 48 are a continastion of an inter-
zupt at a higher priority level: an interrupt is accepted at e.g.
level 5, a branch 1 mede to a module at level 48 and there the
interrupt s prooessed. This enables other inberrupts %o be
accepted agatn.

Honitor Nodulse

Nonttor modules running at level 48 aro the dispatcher aud &
masibex of sezvice routines to bandle certaln momitor requests.
Tho dlepatohes’s function 16 to decide which is the next routine
o2 progran vhich mist be exeonted.

The monttor request handlera perforn the following functiona:

~ Fhysteal 1/0 (i)

- 4ctivate (LMi2)

- Best (uar3)




- S0t Brent (LK18)

- et Buffer/Release Bucter (1M 4/5)
- Wait for en Event (LKN2)

- Suitch inside a Program (LEN3)

They a1l run st levsl 48 and thus make uge of the A15 ctack just
a5 intorrupt routines.

Syaten Tebe:

The follouing tables are part of the DRI mucleus

- TicVr, Commmication Veotor Table, containe paamsters concerning
the memory configuration, such ac memory size, stack base address,
diapstoher adavess, eto.

- T:IKK, monttor reguest table, sontaining the addzesses of the
monttor roguest handlors,

- T4RAC, contalns tho addvesaes of the memery sesident monitor
request handlers.

- TiPCT, Progras Control Table, is
each user progras. Bach 4able consist of 18 words of information

ually a pool of BCI'e, one

relovant to the progres to vhich it Tefers.

- 115U, Software Level Table, consist of 15 enties, oorresponding
%o priority lovels 40 to 63, Tt iz uaed by the aispateher to find
She current P01 comected to a given level.

- TAFCT, File Gode Table, conteins the links betueen logical Tile
o0dea and the disc files or poripheral devices bo which they have
been aceigmed.

~ T:3WP, containing the EUT addresses of swappsble programs.

- DWT, Devioe Work Table, one fox each peripheral device, containing
4he necessary pavametors on the device and its logical handling.

- 75207, Diso Control Table, supplements the DU for the iso 1/0
driver and faollitates communicstion between Data Nanagement, aisc
drives and monitor. There ia one ICT for each diso and DAD.

~ TSLFY, logical Pile Daccripbion Table, contains the information
necensary for an 1/0 operstion on a loglcal file. One table iz
assigned to cach file,

- Tuer Hansgement Tables.

- T3P (Pool of DAD Control Tanles (DADCT))

- TiBIP (Fool of Bit Tables (575))




SYSTEE IVTEPRUPT HODULES

This set of coiulea consista of a muber of Toutines which service
oertain bazdvere interrupts. The set can be extanded with user-
witten interrupt Toutineo.

~ Fover Failure - Routine (1:7PiR)handles the power failure imter-
upt and normslly operates on the highest pricrity laval (0).

— URW Hendler (Z:L) handles the LN interrupt whon & monitor
zequest is given, then branches to the Tequested handler. Also
Eandles 4he interrupt vhich acours when an illegal
instruction code 1s used, Formelly operates on priority level 1.

- Real Time Clock Interrupt Routéne (IiRIC), which bandles the veal
+ime olock.

= 1/0 intezruph zoutines, vhich handle the interrupts comtng from
the various standard poripheral devices.

ez inteszupt routines processing the interrapt from external
usez dovicea,

Nota: Tot-racognized intersupts, i.e. interrupts for whioh mo routine

has besn incluled st eysten generation time or loaded at in-
itislization tine, will cause & syatem heng-up.

SyaTEN PRocRANS

Various programs, Tunning at lovels botweon 49 and 63, may be in-
cluded In the systen, They may be oither memory Tesident or read
anly.

yoten Loader

Tiaed to load memory zeaident, zead only, swappable or beckground
Frograng and intermupt routines. Por the read anly, swapyable and
background prograns tha loader is activated by the dispatcher. For
momory resident prograss it ie called by the Systen Gommend Language.




Systen Comnand Lenguage (SOL)
%o process the various TETN control comands, different Toutines
ey be eotivated. Theas zoutinea aze read only end need not be

memozy zesident. They can be conneoted to wny level £om 49 to

61 1n case file code /B0 (cortrol conmaad imput) 16 assigned to
the typevriter. When /B0 ie assigned to enother dovics, the SCI
zoutines mist be comacted to @ level between that of D:CON +1
(500 bolow) and 61, Qutput from the SCL 4akes place on File cote
/&P, which muet slvaye be the typewri

Contro) Peve) Progran
& rusber of programs is required to process the contrel panel
interrupt and the operator comnands. These prograus say be con
nectad to any level between 49 and €1, but the choleo of level
Eust be medo very savofully:
— D:CIEN zeada the operator commnde and activatos the routine
sequized to process a specific comsand.
D:CTPN mst be memory resident and it ic recomsended to comnect
it to = high lavel, L.c. 49, This W1l not be o serious object-
ion becausa it Ls 2 relatively short program and its main funct-

2on 4a to zead an oparator commsnd vith Mmplicit wait'.

- DIOCON processes various commands; espeoially RY ead KD, and

prints exvor messages. It is rcomnended to use it as a Tead
only program.

It may be comneoted to any level from 49 %o 60, but if = higher-
sriority read only program is Tunming, D:OCON will not get cont-
zol. Thus the cyaten may be looked, if such a progren agcidemt-
al1y zequizes op

‘ator intervention as a result of an orror upon
& zequest for 1/0, alnoe DiOCOK cay not be loaded.

Thesefore, D:OCON mist be comested £o a priority level higher
than those of all other read only prograce reguesting 1/0 on

devices on which re

:y operations sre possible. Fox example, if
:0009 12 connested to level 55, read only yrograms st levels 47
%0 55 must not uss devicos Guoh =3 line printer or punched tepe
equipment, but dise Tiles only.




Tor these reasons, it in Tecomended to comuect D:0CON o
pricnity lovel 49.

- DIDIP ie en optional progranm vhich is used in the system when
the Gump feature is Tequired. Tt fe a vead only program.
Sinoe it makes use of the lina printer (on whioh Tetry opeva-
tions are possible) 1t must be conneoted to o level betwsen that
of D:0CON 41 and 61.

Date Kapsgement
hic program performa the logloal input/output for disc devioes.
24 may bo conected o any level betweon 49 and 61 and can be used
%y any user program. If tha priority level of the ussr progren is
higher than that of Tats Management, tho request is recorded in
the Activate quane end serviced ss soon ac Date Nanagement becomee
4he program with the highest priovity in the system.

The Data Management program must be memory vesident and 1t is Te-
commended to comnsct 1t to level 49

The system itesif does not make use of 41so logical 1/0, so if the
usox wishes he can remove this module from the momiter to save
memory apace.

Dser Service Gells

Theas are routines handling certain monifor requests cade by wser
prograns, such as Assign File Code, Delet Pile Code, Comnsct a
Progean to & level, ste.

ey may be memory resident or read ouly end can be conmected to
any Level from 43 to 61, Tt 1a recommended bo uce level 49.

If thoy ave memory rovident, they can be called by any use program.
If they ave read only, howeves, they oan be called only by maer
rograns of a lower prierity level.

At systen genezation time, the user can select the monitor zequest
bandlers which he Taguires for his orograms. They nay he individu-
eliy declared as read only o memory resident.

Giving o monitor request of waich the corresponding request handler
hae not beon incluted, may Tesult in system hangup.




530 Allocation Progran

Ihe aisc allocstion program, which may bs comected to any lovel
£rom 49 to 61, bandles tha allocation and deallosation of gramiles
for aise files.

It must be memory resident and will be comnected bo level 49.

The Dise Allocation Progren in oalled by Dota Kansgesent and by
4o monitor requeats Assign File Code and Dalete File Gode. This
Supliee that, if it is declaved as = read only prograd, it mst be
of 2 higher priosity than those programs.

Tine Eendler

his progren

1s activated by the Teal time clock and handles a1l
the prograss

conmscted to this olock ox to ons of the bimers. Tt
must be declazed memory resident, bocause it iz activated with
avary real time olock inberrupt.

Note: Tor all aysten zead only orograms, the start addvess mist
be the izat word of the program.



2 Internal Organization

‘D1spaTORER

11 conttor modules are contered sround the dispatoner, s module
Which Tuns st level 46 and divides cental prooessor time babween
grograns aocording to their priority leval.

When an inteszupt has been handled, the dispatcher deternines which
orogran muot be startad and prepares ita ectivation by loading its
atart addvess and regicter contents Tros tho save ares (a 16-vord
ares in front of the progran of in the Reed Only Save Arse).

For haravare intesrupt levels and level 48, control will be re-
burned to the interrupted routine. Por software levals (>48), the
dtspatoher will conpare the priority levels of the programs vhich
ave active and not valting for an event, in order to find the ome
with the highest priority. The dispatohes finds thic information in
the Progran Gontral Tables, the addresses of which it looks up in
the Softvare Level Table. If the higheet priority progren is not
the snterrupted program, it will Teceiva control after the relevant
date of the intarruptad yrogran (P-resister, PSW, registers A1 to
41) have been stored in 1ts cave ares.

If the interrupted progran was also the one with the current high-
ast priority, it will bo restarted.

SR oncaNTZATTON
The wemory leyout has alzeady beon desoribed in Part 1, Chapter 2.
M tnia section the intemmal management of the various partitiome

w111 e atscussed,

Dimasic sllocation Area

The aren of memory which Temins after the Tnittal Progran Losder
hao loadsd the monitor and uses prograns, is formatted by ININON

as are all other memory paritions. The ninimum size of the ares,
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4o be specificd at systen generation tlme, is 704 vords.
SWTHOW gives the Sollowing leyout fo this ares, vhich le %o be
used for dmanically sllooating buffer space to onitor ox user
prograns:

===

Blooks of memazy space oan be Tequestod oither by the aystem ftuelf,
or By the user theough a Get Buffer monttor reguest. When o buffer is
allocated, a buffer guide of ons word i set in front of it, in which
bit 15 iz sat to 0, to indicate that tho buffer 4s sllocated. If a
zequest is sent for deallocation of this buffer, sither by the systes
o= by the user (Release Buffer monitor request), thie bit is set to
1, to indicate tnat the buffar is free agein, After a number of such
zequests, the dynssic szea might lock ss follova:




[

Ay new zequests for allocation ars handled in such a mammer that
the first free area snoountered, which ia largs enough for the
requost, is allosated.

Hllocation 1a done By the MDMA medule,

Deallooation is done by the UiDML module.

Belov an example s given of & sequence of Tequests for sllocation
and deallooation of buffers in the dynamic ares.
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ap ren
s avea, 1f uaed, i Located benind the memery reaident aroa.

Tts lengih 1o defined at aysten gensration bine and this size Vil
e pat i Location CVISVP of 4he Comminication Veotor Table (T:ove).
After loading, this vond will poit to the FiTet vord of the Svap
kzea, whioh 1a inibielized by TIIHON.

The size of the Swap Aras miet be at least g long as the longest
swappable program used. To aptiaizs the suapping operations,
hovevez, 1¢ 1s recomended that this be a miltivle of 200 vords.

Erogran Save dzen
Each tine a progran on level 49 4 61 is declaved (20, LD and S
conands for vaad only, meory sesident and Gwappable prograns)

e systen sllacstas & save avea for €his progren in the Progan

Save fren. This is done in the came way as buffers aze sllocated
in the Dynesic Allocation Avea.
% syston goneration tine, only the size of the Program Save ires
ie dafined, whioh mst b at least 170 words, Tt can be Tedefined
at monitor loading time. After the systen has ben loaded, the
INTHON module will nftislize tais avea as follove:

For ona progran's save area a blook 1s allacated of 16 words or,

4f sohatuled labels are used in the progeam, of 16+1416+2n words,
Where n 1s the maximum musber of scheduled lables allowed in queue
(FILLIZ, see Part 1, Chapter 4) at. the same tize. (Ths number 16
consiste ofs P-rogluter, PV, zegister A1 to A14).




This avea 1s filled as follows:

I S O]
onscn
&=

PLEENT NUMAR OF ABELS 70 08 SCHEOULED

The pointer SATADR in the Progras Control Table (CT) will point
atzectly to the second word of the Seve Avea, a¢ tho Tiret word
10 uced for space managesent bo link the blocks in the save area.

i0ad Omly kxea

hic area 15 looated behind the Progran Seve Area in memory. Tts
Length 1o defined st eysten generation and must bo at least 1088
Vords. Tha vord CVTRDO in the Communication Vestor Table (P:0VE,

aee below) contains this length st systen goneration. Aftor load-
ing, the monitor initielization progras THINON will atoze the
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beginning addzesa of the Read Only Area in the location CVFRDO.

Memozy Resident sroa

Thiz ses is used fox memory restdent programs.

6 aysten generation bime, the Loostion GVICR in the Commmication
Vactor Table oontaine the length of this ave:
Afbor loading, it poiuts to the first vord of this area, which is
initialized by the INTNON progran as follows:

Nemory space is allocated o prograus in the

a0 vay as in the
Tynante Allooation Azes, i.es oach progran or memory block ic
rocoded by o pointer, containing the address of the next one and
an FB bit,

Zackgrownd iree

Any memory space remaining after the above mentioned areas is
inplicitly designebed as Background Aves. The size mist be st
Least equal ta the size of fhe longest backsround progran used.
This srea is crganized {n the same vay e the Dynsmic Allacation
feas

215




i P a— I Ial
3

o

The 85fTevence with the Dynanic Allocation Axea is, of cousse; that
heve blooks are mot sllocated for buffers or vork areas, bt for
complete programs.

The Location CVIBKS in the Commnication Vector Table contatns the
eginning address of the Background Area.
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FILE FoRMT

fpast £zom the user files, vhich sxe efther sequentisl or =andon
a0 desoribed inPart 1, the system nakes use of two other Tile
foreate, especially during initialization of the system and
during the loading of the Aifferent uoer prograns:

Load Fieduls For:

¥hen & proguen 1o created, e.g. undez the Diso Opezating Monitor,
the result of the assembly and Link sdit prooess Lo a file of the
1oad module type (1M see Dis Orgentzation in Zaxt 1), ALL sxeoni
able prograns ave Tecorded an dlso persenently in this
which 15 zelacatatle.

nst,

(D101 File)

Bvery time the system 1s started from soratch, o special file,

called D:CT file 1s oreated on disc, to optinize the loading spesd
2or zead only and swappable prograns. This is dne at monitor
initialization time by the INDNON module,

8t fizet this file oontains all the eysten read only progeams, in
absolute fornst. Tt is expanded with all the read only and svapo-
+he SCL comande KO and
SH. The systom oan create this file vhon tho begimning addreses

of the Read Only 4rea and Swap Arsa ars known, 1.e. whon the part-
itioning of the memory has beon processed. Then the systen can
rolosate all tho necessary load module filos and ovoy them onto the
T file. 411 #his is dons by tho monttor sogmont DIUSV3, which lo
firet called by INIKON end efter that by the Systen Comand Langu-
age SCL when an RO oz S/ comuand is processed.

The aize of the D:CI file mst be declared at Systen Genoration (sce
spvendix 4 to Part 1).

able prograns declared by the user through

swappDE

Fof aach cwappable program, o paraneters control the suapping
prosessr

-9

- sme




Oaly if they axe Doth 0 & cwapping operation mey take place.
5 indicates the bime elfoing and ip deczenented by one every 100
ailliceconds.

SEG (ovap event oount) 1s incremented for each dise 1/0'and for
each other 1/0 operation if the B option had been seleoted st
declaration time (sce SW systen command). It is also incremented
during the processing of any monitor Tequests perforasd by pos
sibly diso-resident proga. It Le decremented at tha end of an 1/0
operation as  well as at tho eud of & momitor request for which

1¢ had been ircremented.

When Both T3 snd SBG aze 0, a aap-ont followed by a swapin Ls

started only 1f = progzam of squal ox higher prioTity then the

ousrent ona is vaiting to be suapped.

1 progran exit forces T8 to 0 and in this caso, when ifs SEC be-

comes 0, tho progren vill be ovemwritten by ke next svappablo

progran, 1if any.

During valt Tequeste, 15 is managed as fallows:

- explictt valt: 1f bit 15 of A8 ie set %o 1, TS is roset %o O.

- with non-diso 1/0 operations, if the control unit vas busy or
the watt DLt vas set and if bit 7 of A7 was also sot, 75 is ve-
aot to 0.

- put in walt on dynemic allocetion azea ovesflow: no action.

Hob

- £11 Get Buffer requests issued by swappablo prograns must be
iogued vith bit O fn A7 set.

- When & progrem is put in wait becauss o devico has alveady besn
attached %o snother progras, TS is Tesot bo O




Srstme umIES

Some of the monttor modules provide linke bobwoen the user programs
and systen prograna. These linke are in the form of tables, some of
fixed length, soms of variable length, The tables provide for all
commnication betveon user and systam softwaro, especially betwaen
memory rasident and non-reeldent prograns. Those table mist be
created at eyaton generstion tioe as thoy define the main charact-
ozlstios of the sysiea.

he tables may be located amywhere in the 7ivst 16k of memory. One
table, vhich contains pointers and infornation about all the others,
has this address stored in & fixed losation:

adizacs of J:OVD (Communtcation Vectos Table).

- Tocation /5

The other tavles are:
- Bach progran hes & Zzogran Control Table (T:PCR) in 4he monitor

azea, where a1l the necessary parameters about the program aro

stored and updated by the manitor.

- The Softuare Level Table (1:517) holds tho 20T adiresses of the
cusrent programs for sach softvare priority lovel (49-63), to
enable the dispatoher to find the current highest priority pro-
zan in case 1t hag to give control ta = progras.

- Vhen & program wants to perform an 1/0 aperation, this 15 done
through a f1le code from the desized device or dise file. In the
Fils Cote Teble (PLFCP) the monitor will find the addrese of a
Device Vork Joble (DWE) or Losicel File Tablo (TiLP), which
contains parancters about the device or logical diso file re-
Lated to the fils colde speoified, The TWT alsa contains the
address of the 1/0 ariver nseded +o perfora the 1/0 cperation.

If the 1/ operation 1z %o take place on a dise, the Logical File
Table (1:LFT) points to a Diso Control Table (7:307) which acts
a8 & conplenent to the VT for the disc driver and provides a
3eans of communication betvesn Data Uanagement, disc driver and

Bonitor.
G ond T:11 are tables containing the addxessss of tho
quest.

routines vhioh prooess the user progras’a monitor

7 adireases of the program which mist be

evapped next, Zor sach software priority lovel.
~ T:DP (Pool of DADCTS); the DADOE fs an extension of the Diso Control
- L:iBTE (ool of BMBs}; the BTB 1s an extension of the DEIOT.

2:19
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Communeation Vector Table (T:crT)

Ihis tabie pravides  useful Link batweon systen componsats which
ave memory resident and those which are not. It contains the add-
meases of systen tables and comson subroutines. By addrsssing them,

in read only system prograns, accoding to thels relative positions

in the OVD, an extarnal reference from a non-resident to = memory
esident system component may be avoided.
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aasz

710818

mione?

st

iR

cvapor

cvenor

cvrRer

Ry

sives the machine's memery size. Tt 1o caloulatsd by the
cysten et loading times If 1 is O, the memory size ia 32k
contatns the bnde address of the eysten stack, as defined
at systen generation tims.

containg the address of the dispetcher.

contaius the status vord of the Iale Task.

contains the P-regieter value of the Tdle Task.

contains the maximn mumber of scheduled labels alloved at
tho same tice in ono prograz.

contains the address of the Resl Time Clook tables.
contains the ousber of pulses of the timer Guring one 20
maeo period (R): 1 for the SOz standard olock.

containg the non-stantata clock xeset value.

contains, at systen generation time, the length of the
amanic sllocsbion ares. After the system has been loaded
1t contains the address of the fixat word of this avea.
contains tha sddress of the File Cods Table (T:FCT), i.
of ite £1zst word, This word contains the length of the
£120 cote table, in characters.

contains the address of the first entry in the Devise Work
Table (IVE). The word (CVIIWT)-2 conteins the entry length
ad the number of entrice in the DWI:

ontey length (in char.) | musber of entrics
o 7 e 15

gointe to word O (DOTED) of the firet entry in the Disc
Control Tavle (207).

points to the first vord of the first entry in the Frogram
Contol Table (0T) Pool. This fist word conteins the
nave of the firet program in the PCT Pool.

contains, at syaten generation time, the length of the
Progran Seva Avea. After the system has been loaded, it
points to the firet vord of this srea.




ovaRo

oveen

ovinks

eveoon

cvaxEy

oviLes

cvnim,

cvassy

oontains, =t systen generation time, the lenth of the
Read Only Azas. After tho cysten has

Been loadad, Lt points to the first word of this ares.

The Zead Only Aroa i preceded by two reserved words uaed
by the Toader.

contatns, st systen generation time, the length of the
Memory Resident Ares. After the systen has been loaded, it
Dointo to the fizsh word of thia ares.

noed not be et st system genaretion 4ize. After system
Loading, it will contain the address of the Firet vord of
+he Backgrownd Ares.

contatns the addzess of the 72-charactor buffer vhich is
used to zead an operator message. The buffer mish be
Located {n the first 16k of memery, because the sign bit
1c ueed to indicate whether the buffer is being processed
(=1) or free
aign bit is set to 1 and the operator prosses the control
panel interrupt bubton, it will be imoved by the aysten.

) %o accept an cperator message. If the

10 86t to zemo at systen genavation tine and is used by
4he 'Read an Unsollioited Key-in' monitor ¥oquest to
build the ohaln of requests from user programe for Tead-
ing the wnsollfelted key-in,
containe the addzese of @ dispateher subroutine which
managos the soneduled labed queus in the Save Ares.

CVIBKE, CVICRE and CVISAE axe et to /6000 at systen gen-
sration tive. They are used to indicate overflow (sign
bit = 0) oz not (-1) in the Dymamie Allocation Area,
Background £rea, Kesory Nesidont Avsa and Program Save

Azen. In case of cverflow, thess event bits are used fo
Put & requeating progran in wait state.

1s 2 status word contelning various DRTU flags.

The sign bit and bit 1 are used by the Dump program when
the D comnend 1s given.




after a

4he sutosatic Testaxt Toutine stop
Bover failure to allow the oporator enough

tine to perform eny mamual operations e-

quized.
rio halt in the sutomatic Testart routine.

$he systen is esdy to Tun. This bit s reset
40 0 at systen gensration tine, After com-
slotion of losding and Initialization, 1t is
=6t o 1 4o indicate that all system read
only prograne are now Tecorded in the DiCT

£ile, in core izage format,
Two other status words ave aleo svailable for uger programs.
They can e used By any applioation either o contain table
eddresses ox any inforastion about the applicstion. Thass
words sre a1l Teset to zero at system generation time.
VIPVF  Pover fallure/automatic Testart cption, sot by systen
generation. If 1% contains O, the option has mot bsen
seleoted and tho system will 1asuo a halt in case of power
fatlure. If #ho option has besn selectod, his word
containe the addrese of the eutoratic restart routize.
CVISSY + 2 contelns the address of the N:JMAN routine (asarch F0T).
CVISSY 4 4 ocontaine the address of the BITHER chain pointer (B:OTN)
CVESSY 4 6 ocontatne the address of the CNNER chain pointer (0:OTN)
CVISSY 4 & contasne the address of the RTINER chain pointer (E:P0TN)
CVISSY + 10 containe the address the Telesse timer Block rowtine

CVISY 4 12 and 414 ave atatue vords Teserved Tor the user for intar-
progran oot cation

BLt 15 1s used to denote a pawer failure vhich hes mat
boen processed.

CVISVE &% syston generation tive this word contains the size of
the svap area (at least 2 characters), After initialisstion
1% contains the begluning addzess of thic ares. Tho ares
15 preceded by 2 Teserved words used by the loader.



VIS This wozd contadne & valus used as the standard or default
value of the time slice for awappable prograss. It is met
sither st eysten generation or by the commnd 15

CVICI>  Contains tha file cofe of the disc Which contains the DiCT
file. Tt is set at eysten generation time.

GVIOIF  Gontains zaro st system generaion time. After initializa-
45on 1t pointa o the Tizst fres sector of the DiCI file.

CVCIL At syotem genscsbion tice this vord contains the size (in
manber of gramiles) of the DiCT file. After initialization
i4 points %o the last seoter of the DiCT flle.

CVIT5C  Thia word i the time Slice oounter of the ourrent swapp-
able progran (veset at zaza at systen gemeration tie).
Waen this value zasches zero, the progzan io ovapped out
and another cwappeble progran is activated.

oveEs

cveErT

CVIVAT  contains the swtsy point in the Wait routine

CVDSET  conteins the sulyy point in the Reset raubine

VEDD containe tho aiaress of tha fixet vems of the TANGE Feol.

CVIBIP contatns the address of the first vord of the BITAB Pool.

Erogran Control Tanls (1:7T)

}z wozds used by B

This table contains all zelevant inforaation about any progras and
relates to a1l the activities taking place in the system at a
apecific momeat. Thers ie one 18-vord entry for every program, ose

o6, soms, reserved at systes gemeration

The sddress of T:POT is stored in the Communiostion Vector Table
(P:070), 4o facilitate acoess by the Syston Command Language fox
oveating a POT entry.

4% systen generation time the nusber of 20T entries mist be
specified, This mumber camnot be medified. Referonce to the PUT
st be made throngh the label indexed by the PCT sddress, f.0.
the word STATUS in the POT.
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Ona POT entzy hae the folloving layout:
B e 7 ﬂﬂlﬂﬂillum
« ccnwer [[Eca Ap0nESs o AcTvATIG PRGN
wheza:
TRUAVE: is a 3-word block, containing th program name in ASCIT

srarns:

Left justified and £41104 with Blanks if lecs than 6
chazecters long.
ie the start addve

of the program.
4ddzass of the save sres of the progamt

If 5-0, it is the address of he main progran save ared.
, it is the sddress of the acheduled label save

sives the status of the progras. This word ia the entry
point of the FCT Block.
If 40+ the progzan 1o in active state {ast by Activate
(Meaen)).
411 the proszan 1s in inactive state (ast by Exit
XIT), vhen Bvent Comnt i zero).
5-0: this PO entry e free for allocstion o &

rogran.
#his POT entry hee already bean allocated &0 a

rogra,

225




B-0: the progzaz bas not made Lto ext.
Bl the program has oade ita exit (net by Bxit
(MEXIT), vhon the event counts (vords 22 and
24) axe not zexe; zeset when the event counts
heve bacoms zesdh
Ro-t: tmis

& zeet only progran
Bo=1: this 19 & backszound program
=15 this s o mesory resident program

: this is a suappable progran

the progran Mes not yet been Loaded into mamory.

the progran has been losded into memory.

this 1o the last entry in the Program Control

Tadle.

HOw11 his program must not be dispatohed (not oper-
avlo, suspended).

2% least one scheduled label has been recorded

for this progran. This bit is set when a

scheduled 1abel is sent to the Alspateher and

rosot vhen all acheduled labels have given

thetx extt,

The progran cannot becoms inactive wntil the counter (POTEVC)

has Hecome zera sgain (see bit E)

BOBVT o BOBECK (SL bit set in last case) of the mext POX
waiting on the same EOD as the one on which the main
progran vatte (see TiEVT table)

BoBADD:

4 blook of thras words to ensble the getivating progran
o synchronize iteelf with 4his progrem, i.e, the program
activated by 14, The block contains:

- BCE adizess

- PC? adizase

- scheduled label address

The activsting progren can eynchronize iteelf by giving a
Welt monttor request after the Activate raquest or by
giving & soheduled label at activation time. When tho
activated program is completed, the label will bo scheduled.
Fowever, if a Valt request has been given, the program
Lt861f must cend a Set Bvant monitor request. This ie pot




o
caEIB:

oraE

proven

SopscL:

0D

porEvC:
orano:

aone implicitly upon exit of the program.
Chaining Link (see belov).

Ihe left chavacter of this word containa the bize slioe
valte for hi
W (Declare o Swappsble Progras), Defsult value = OVITS
(s00 Commnication Vector Table).

progras. It is set by the contval command

Containg the velative sector number of the first sector
of this progran on dise. If it fe & background progran,
14 pointe 4o the sector CRANTD of the load medule.

If it 15 @ core inage prograsm, it mm o the fivet

Bita 0 - 7 cantain the file cole of the diso (FO to FF)

on which this progran is lacated.

¢ 411 pending 1/0 oparations of the cusremt
swappable program mist be comsleted before
evapping the prograz.
Only the pending ddso 1/0 request mist be
conpleted before swapping the progran (ECB
and burfer aseas used by non-disc dovioes are
oataide the ewap avea).

Bit ID = 1: This ic o backgrownd progran which is being

eded.
Bita 10 - 15 contain the lavel to whish this POT is con-

nected.
BGBWT ox EGBSCL (SL bit sat in last case) of the next FOT
\aiting on the seze ECB as the one on voh tho

sohedulod label vaits {see T:EVI tedle).

Containe the memozy epace required to load the program,
if this is a background program, or the beglmning addzess
of the proguem if it 1s losded into the memory resident
aves. Tt then pointa to the £irst word of the memory blook
Snto which the prograg is loaded, i.e. the block pointer.
Event Count used for Bxit Control.

Swsp event oount used fox swap oontrol. The program may be
avapped out ody when this vord Teaches the valus zezo.
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11y speaking, these words ave incramsnted whemaver an action
such a8 an 1/0 cperation, & scheduled lavel, execution of & non-
resident monitor request, 1s Tequested by the user ead decresented
at completion of the action.

o the event, counts FCEEVC and POISE, hese aze the falloving
astiona:
- rermve

- tncremented by TomN
decrenentsd by ENDIO

- incremented by T:LX if schodulsd lebel Tequested
aecrenentsd by M:LAR (M:DISP) when scheduling occuzs

- incremented by T:LK vhex a non-resident momitor ra-

quest is requasted
aecremented by ha monitor zequest hendler itaelf when
the Tequest hes been processed

- POTSEC: - inozemented by TORM if bit T of DISK 2 is set o if it
16 aisc 1/0 oz bit 7 for & nen-disc 1/0 oxder is ot
sot
deorenented by ERDIO under the ssme canditions

- sncremented by

monitor Tequest 1s Tequasted

A0 when & possibly disc-resident

decrencutod by the monitor roquest handler itself vhen
the zequast haa been processed.

Chatning Tamx

16, in this vord, ¥ = 0, it indfoates a link to another BOT. If
2 -1, 1t s & Link to a stacked Activate zaquost.

AL BT blocks comacted fo the same priovity level and the ptacked
Aobivate vequests for thm ave linked fogether in a chain as
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 BOT's ave insected into the chain cach time a menibor reguest

IConneot to a Level' ie given for @ program on the same level.
there 1s only one POT, the chain loops on itsslf

- Lotivate Tequests ave stacked each time an Aotivate request i

given for @ progan which ic already activer an entry is crasted
(by @ymento memory allocstion) and incerted into the POT chain
after the POT block itaslf. Tho ontries for these stacked
lotivate zequests hav the folloking layouts

~ Tevel 49 etacked entry:

These Blooks are crosted by tho Aotivate maniter request handler
(M:0T) =nd arased by the Bxit monitor Tequest hendler (W:EKIT).

Softuare Level Table (r:s1r)
This table, for uhich the entry points and the format are defined
in the monitor module T:STS, is uesd by tho dispatolor to find the

current PCT for a glven level.
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he pricrity level of a Softuare Level Progres is epecified by the
position of ite POT-addrase vord in the Softwere Level Tadle.

The SLT contains 15 entrisa:

~ ons for sach of the levels 49 bhrough 62

- one for lavel 63 (level for the Ldle Task).

oo

e

e —

Bxample of PCT-SL? Onganization

e Linke botveen SLT and POT entries are craated by the 'Comnect
a Tevel! monttor reguest handler (MiGNLY) and deleted by the
IDiacennect & Levall request handler (I:DNLY), when there is only
one EOT in the chain. Vithin the chain Itself the linke are
ohenged by the Switeh Inaide a level Tequest handler (M:SWIO).
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Brent Tsbles (TiEvE;

hte teble containe up to 16 entries of 2 words sach. These emiics
ave created vhen @ progran for the firat tine wants {0 vait for one
apecitic event (explioit or implicit vait) sud they are relessed when
the last progran vaiting for thet ovont i rasterted (by a Set Bvent
zequest). The entriss in the table are shared by botn syetem and
ussr progzans-

only one table s delivered as standard in a sepavate module. If 1%
ecomss necossary, the ucer mey expend 1t with more such tebles.

IMhic stendard module iz called KiEVTS and its entry point is called
TLEVT, rafersed to in the I:VATT and MiRSEV modules.

The enszy point
tana:

v2 ust corzepond to the word NITADD of the first

s o
Bl

e
tov niey (£ (B o o e o vatng v T

1

o
R

nxranD

Addzess of the wosd NATADD of the mext event table, if
theve is any; otherwisa, thie word contains 0.

BUSPAT : Pattem of the busy entries in the table, sech bit cor-
zesponding to ons sntry n the table (bit O = 16th entry,

WLt 15 = 19t entry). & get Bt indicates that the corresponding

entry 1 Tree.

Baoh entry s 2 vords long:

~ the Tizet word contains the address of the BCB oa which the progrs
is valting

_ the contente of the ssoond ward depends on the sequence fyge of the
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waiting programs 17 1t le the main program sequonce 1 contains the
sddress of the word EGBWT of the BCT of the program, if it is a
scheduled label seqence, it contain She addxoss of the word BODSOL
o2 the POT (in this case bit 15, 5L, is set).

45 soon as another progren vents to vait on the samo ECB, the link
bebwasn the TEVE and the fizet POT ia brokon and bho new BOT 1o
inserted Lnto the ohaint

Evr

BovT
G5 addzess

\ sy por
p—

11 P0Te waiting on the sene ECB sre cheinsd as follows:

msTE vore Sast po7

o \ scmvr Fe)
BCBSCL /
 —

_______ When no moze froe entzy is loft in the Event Taule
o2 ool of Event Tables, & branch s ade to SYSIB, with register 42 = 6.
Nots: Dua to the response time of the Tequests Vait for an Event and
Set Bvent, it is not recounented fo extend the pool of event
tables excossively.
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Swepping Table (T:gvF)

When o time-slice has alapsed for ome program, the dispatcher
{UsDI3P) nesda o Jnov the next progran to be sxapped in. It is
foung in thie table whera Hisge progrems are Tooorded (oma per
Level). If there im mo progran bo bo svapped in, the entry in
T:5WP 16 set to zero.

7.5MP—fw| 7T sddress of next program to be svapped &
for 2ovel 49
TOT address ... for Lavel

Device Work Table (pvr)

The DWD £ a monitor module, which comsiste of fixed lemgth 19
word sntries, ome entry being built for each periphersl dsvice.
Note that the 4SR is coneidered as consisting of three different
aevices snd, consequently oocupies hres entries in the DWI: one
each for the typavriter, the tepe rea

x and the taps punch.
TN pofnts to the fiTat entry of the fable vhich is preceed by

a word vhich containg, fn bits O = 7, the length of one entry in
oharactera, snd in bite 8 - 15, the nuber of entries in the IVI.
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An entry in the TWT has tho Colloving layouts

(xt These vorde should not be Bodified by any user written drivess;
sae chapar 3 of this part).

where:
ORD 0 conteins the device name, constating of 2 ASCII charactora.
WORD 2. conteins & binary value giving tho physicsl address of the
WORD 4 contains the Teoomended maximum reoord lemsth for this

device. This number depends on physicel device limitstions,

*he tranatar rats of the 1/0 processor and on competibility with

othex devioes:
typowrtter, tape punch, tepe resdes, card veader: 00,
cassatte tapa: 256, agnetic tapes 4095. Line primters 80
o 136

WORD 6 containe the address of the 1/0 driver bolonging to this
devico.

WORD 8 Softvare status, used to record any 1/0 error during data
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oRD
oRD

woRD
WoRD

WoRD

WoRD

WoRD

10
12

2

2

tzansters on the 1/0 bus ox %o Tegister the specific basic
1/0 opszation to be perforaed for an order for Taps
Cassette or Magnotio Tape (see Part 1, Chapter #)

oontaine the addrese of the ueer's EOB.

oontains the wser buffer addzess, or the oharacter address
of the next character to be inpub or output.

Bequested length of the 1/0 operation, given by the user.
2fastive longth, used to count the mumber of characters
sotuslly transforred during an 1/0 operation.

The order for the 1/0 cpeation, as speoified by the user
in the AT Tegloter to define the partioular 1/0 function
%o be perforned,

ia used to vecozd that the user wants he standard re-
covery featuse, even for Baste 1/0 ordera.

Next character oz word to bs output, for devices on the
/0 tue. For also devicas, bhis word points bo the 20T
(Disc Control Tsble) addzese.

oz an objsct write order hie word contains the chacksum.
oz Line Printera, this word contains the last character,
saved from the buffer.

specifiss, in case of 4 x 4 cbject input for devices on
the 1/0 bus, whether the right of loft oharacter msb be
entered. In case of lins printer output 1t ia used fo save
the sontrol code (first two characters of a buffer).

1a usad to save the progrem PCT address s Tecorded st
initialization tice by the TORM module. Tt is retumed to
the dispatoher at comlation of the 1/0 oparation.

i5 used to seve o scheduled label address, es recorded at
inttialization by the TORN module. It
atspatoher at completion of the 1/0 oporaticn. This word
contains 0, if no label has besn scheduled.

For aisc, addreas of location IOTHD {n the Diuc Contral
Table. For nonedise devices, address of the combrol unit
status wozd, Vith every DWT emtzy, a oontrol unit stetus

& retumned to the

wora is ssaveisted, indicating wother an /0 apsration




WORD 34

WoRD 36

cen be initiated ox not (basy/aot busy). The sign bit
indicates vhether the device is fres or not.
Tor non-diso devices, thia vord is used ss follova:

¥ |

o 78 5

P -1 4f the control wnit is free; 0, if buey.
If busy, bite 7 to 15 are used as followns

Bt 7 = 1, set by MRNTE 4o indicste thet the device is
walting for an RY ox RD operator messago. If B is typed
it 15 veset 4o zeroj if ED io typed, it remains 1, to
indicate to W:RETR not to output the AY flsg in any
following G srror messaga and return the status to the
calling progren.

Bita § to 15 contain the contents of the BOU lines, to
2% vhen a CT0 instruction is received.

This word s used to record the PP sddress of the program
which has been attached to this device by means of a
Bonitor request. If this dovice is not attached, this word
containa the hexadecinal value /8000,

This word ia used to Tind the SST (send status) ssquence
addvess zelative to a devics, in case of & throvghput

exror on a device oomnected o the




Cr (Paol of DCTa: Dies Control Table

2% systes generation time, one entry mist be crestad for sech disc
in the configuration, For 1%, the usor specifies dise type, interrupt
Lovel snd number of queue entries.

The queue at the rear of esch ICT mey be omltted if the user xill
a0t make use of DFY in accessing the diso.

DT length s varisdle, because the length of the queue is vari-

L
The ontzy soint TICT points fo the start addvess of the fizat DOT
in the pool. The is got the fizat word of the DOT (PCT address O =
o).

At aysten gensration tima e munber of fislds fa initialized alresdy
and tne initial layout of the ICT 1s s Tollove:

I8 I T




. oon:

1e;

The Dise Contzol Teble is a complesent to the VT (lovise Work Tabls)

for the dimc dzivess, It ©

ilitates comm

Fansgenent, dlso axiver and memitor.

Layout

0z010

B0k

Hoter

1s 22 follove

cation satucen Dise File

o [E]ome T ]

oo [ e omn 1

o [

T i

o [E[sr[ozm0 oK TS, 510 7.8
o [T e Jee] o [e [+ [o o @ o ]|
“

w

atee trpe.
Queve szea
sonoration

<uETE AREA

fout of the 1/0 Control krea is variadle, devent

See below

1a present only if specifisd by user at

tize. Seo belov.
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D00ER: ourrent hesd position: used by the driver to chack if @
seck operation ls necsssary.
The valus depand on the aiso type:
12151 0-202
X216 0-

addzess of the current DADOT.

5ot by LOR via the DD file cods and used by the driver %o
caloulate phyaieal cylinder mumber physical sector and 8o on.
For physical diss access this word contains O.

fizat pointer of DAICT chein. (See DADOT).

Nusiner of tines sn T/0 operation ia ta be retried hefors it

15 marked down ss izzecovereble I/0 srror.

6 the firet svvoneous T/0 operation, the retzy indicator
15 set and the retry count inttisted.

The snitial value depends on the type of operation:

- wmite: 3

DOTIC: length of 30T (in characters)
Only the right hand charaoter is used fo spevify the ICT lengtn.
2i4 0 (1) 1s used as sn end nddeators

D3t 3 and 4 indicate the dlso type:
o0: X125 0x X1216

oL: ooz ttee

Bita 5, 6 and 7 further specify the dise type:
X1215 or X1216: 000 w X1215

oo ateo + 000 . 4o
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TOTEED o JOTHES ie the FOB used galy by the Dise Tile Namegement
zoutine to neke & Tequest to the physical dise ariver:

DOSES0: hits 07 + ovent chaacter
Gite 815 file code of the DAD on which the fils is stared,
ndareas of the buffer (one sectoz) used by the phyaical dimc
For sequential access this o

azivar to Tesd or writs 4 sector.
the address of the blocking buffer, for divect accass of the user buffc

DOTEBZ: length of the buffer used fo Tesd or write a Sectoz:

410 chizaotes,
DCTED3: effective length, returned by the physical dise arives:

410 charsote:

DOEB4s status of the Teuest made for o module on level 49, e ze-
turned by & aoduls on level 48 (dtso 1/0 axiver).
DCIERS: relative seotor addwass (reletive to Deginning of the DAD)

of tne ssctor to be read or written.
DOTED : 3ase sddress of the 0T enty.

St 0(A) is a software busy indicator:
devics is sctive, Tequest has been mecsived.

-0 s
-1 s dovico is fres.

Bt 1(sT)

systen digo indicator (set by INTHOK):
S 1 ¢ tnis 20T belongs bo the systen dise.

physical davice sddress.

physical dise ile cods (/0 to /FF).

the DN (Davice Work Teble) to which this ICT

TeTmVT: Addzess of
betongs.
BOTCTR: Tndicators:
it () : opersble indloators
-0 & disc opersble (st at aysten gensation)
=1+ aisc not opersble (st by TNDNON, when
zeaty).
B2t 1(MD)s ready indicator:
1 1 diso veady, nev pack has been moumted, but ot yet

ottt set,
Vher Bt T ant/ox bL% D 4a 1, the atse
ton

ot
asiver will zefuse a Tequest, even from
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progzan. ID 1s set o 1 uhen the system Tassivas
an unexpested interrupt fron the Aise uatt while
th 18is0 rendy! Bit in the status word i 1.
When T is 1, the progzen DISKIFIT (part of
DUSVL) %1l be celled to Teinitialize the d1so
by

ing the file codes o
on tae old disc

- suppre: demed to 4k il

- scratening the DAD sdminiatration of the old diss,
- resetting W and ¥ to O,
- zesetting bit A in DOTED

Dite 2 to 7 indicste the operation to be porformeds

Bit 2(1) ¢
-1

Bit 3(s2)s
-1

Bts
B1t 5(3) 1
-1
Bit 6(2) 1

-1
Bt 7() +
.1

Interrupt indictor:
an onder has baen sent o & devios and the systen
18 velting for the interrupt. Set to 1 after &
CI0 tnatruction, Tesst o O after execution of
557 tnatruction.

asek ta ezo indleators

& asak to ero must be perfomed, Set only on
Aatection of a msek exror, either vie herdvare
atatus o softvere identifier oheck.

not used (aust ba 0).

seck indicator:

| & aifferential seek mst be performed. The contents

of Tegiater A3 will be given in vord DOTSK,
zesd ndioator:

t & 7ead oxder muist ba sent to the also.

write indlontors
a weite oxder must bo sent to the diso.

Hoter the opezstion indicators 52, S, W and R are
inttisted by the dise driver, depending on the
oquested ordert
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8 oz v

e @ o 1 o
zead (sseek) 0 1 1 0
wmite o 0 o 1
weite (+sesk) 0 1 1 1

The ariver attempte to exeoute tne operasion i
leated by the leftost 1-bit, When he dx
rasets this bit after a suocessral ST ingtmotion,
it tries fhe next one and g0 on wtil all b

Vien  asek exzor is datectad, bits 52, § and B
a0 o6t and bit ¥ Terstns uashanged.

 position lost indicetor:

. the head posttion TecoRded fn JOTCHP dova not
correspand to tha aotual hesd position, i, the
following operation for this dise will be u sask
% soro (Eots for CUC discs & sesk opesstion s
sutciotont).
it 9(R1): Tetry indieator:

 the aiso axiver iv trying o racover en exros.
Thta it io inttiated to 0 vhen an T/0 event is
prepored and sat o 1 vaon an exzor ndication in
vetmmed stter an 557 inetruction,
This bt 1a used bo ohack 1f he retry count in
o DOTERY auat be {ncromented o decramented-
516 10(38); drive busy indiostor (only for XI215/X1216):
231 & roguest 4o being proceased an the other pavt of
an X1215 o K716 artva: do not etaxt e operation
on thts ezt of the driv

Bit 11(P) : prepared indicator:

21+ the JOT fn zeady to start the 1/0 opesation (but

e the control unit was busy).

Bit 8(3)

-1

s held up beos
51t 12(3)s aiec stmuoture indicator

=1 + tnis peck has a DAD structuze.
B89 13 to 15 ave not used.




DCTID ¢ Azen for T/0 contzal, unere the layout dspends on the disc

DoToA 1

xaeis/xaeiss
sossx o8
scmp 08
somm  on
nome oo
nemy o
mm 10
emiz 12
opep1sc:
06
o8
o
o«
o
10

SERK DIFFUREUTLAL (500 La8is)

READ COMMAYD (BOU LINES)
MTURTPLEX V1 FOR READ
‘MTLTPLEX CW2 FOR READ
VEITE CONMAND (00 Likes)
MDLTPLEX V1 FOR VEITE
WTUTTPLRE QW2 FOR VRITE

SERK 10 2880
SERK

LTS OR FEAD commm

TORAL LENGTH O FORIAT

TERGTH GV PORIAT

‘SUFFER ADDRESS

Gueue ares, used only by MiDFI to cueua the Taqussta for

£iles on thie dise.

¢ DAL 45 not used on this diss, the user can omlt epecifi-

cation of his area at systen generation tize,

e mumber of entries in the queus is also specified at

systen generation +ins,
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o leyout of DOTOA is:

whezer

eraEt

DongER

DozgEs

norer

TonaER

1 ADDRESS OF 1487 BNTRY
16 ADDRESS OF NEKT FESE ZWEEY
Y] ODRESS OF FTRST ELEVENT

w ADDRESS 0F NN LA
1 SIRST HIRY
20

sives the address of the lest entry in the queus aves
(i-a. the last 2 words of the IGT). Jet st sysgen time.
stves in the sueue
aves (nftinted to DOTGER).

Matntained by MiDFE.

givas the address of the firet element in the guene.

It fe fnitisted st O and matntained by MiDFN.

\hen MiDP¥ is sctiva vith a file on this dlce, the queus
Wil alveys have at lsast one element.

sives the sdizess of the next elesent in the queue. It
£o initisted at 0 snd deintained by M:DIM. Vhen it is 0,

e sddzess of the next fres en

the cuzrent alement 1s the only one.
1o the fizst entxy in the quene azea.




he length of this paol ie epeoified at systen goneration timer
24588 chazaoters, vhere LETP speoifies the caxizum tobal length of
the 3TPABS whiich aze kapt in memory simultessously, for sdninistration
of allooation for temporary files.

The firat word of the pool contains inforastion Tegarding the Paol
itaels, the vest is availsble for BTBs. When a new temporary file is
apeigned for a DAD, sn sntry ie taken from this pool to craate itn
BT5. Tt is retumed to the pool vhen the DAD is soratoned from the
ayten.

Vhen no moze entzies are free in the pool, the systen releeses the
scratohable’ BDe (DIDNIB(fizet chazacter of DADOT vord 04)=0).

e wmused area of ns pool ia alueys located at the end, i.e. when
an entry ia Telessed any entries following it aze pushed up.

Tae leyout of the TiBTP ie sa follovs, vhere the firet word poimts

%o the start addvess of the Pres sxes end the firet vord of the free
azes containe the Temeining length, in charecters:

weBze 7812
B0 memTEe2 n Ta57P42
LetP-a-2 BT imeg
Inital State Fun-tize State

{one BTE with lengthem)




2B (pit mable)

Ihe Bit Table 4o an extension of the DAICT, recutzed orly when
tomporazy T1la(s) have besn assigned to the DD.

I't remeins linked to tha DAD, even vhen no move temporazy files are
ascigned for it. Ta this case Hovever, it mey be released when no
move spave in availsbls in the TABTP for a nev Bit Teble for snother
DAD; # P13 is also ralassed when its DADCT is soatched from the

aysten,
The BB has & veriable length and is part of the TiBTP whera it has
the following layouts

137 00

camm 02

T 1

where:
1878, length of £1e18 CBTB in chevacters (0dd or even).

C212: copy of the BITAD on the DAD.

Ihis extension of the DADCI i used only for dynanic sllocstion of
gramiles to & temparary file. It is read from dise after creation of
the BB, i.e. when the firat tempozary fils is asaigned for & DAD.
The table 1o never vritten besk to disc.

he BITAD on dise is updsted via the gramile table of the file
concerned. Thia updste does not affeot the BTB. This implies,
Shat & zequest for allocation of ganules could be denied ever
5f there is still space on the DAD (resulting from & previcue

Mot

"Deleto Tile! command).
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TiIP (001 of DDCT = Dizeot Acosss Device Contral Tables).

The DACT 1o an extension of She Dise Control Table. ALL TADCTs axe

oontained

the muabaz of Tile codes
spocificd at ayaten genevation tine and concems the fils codes /CF
%o /CF- the mumber of DiDa to be ssaigned (max. 16).

\hen a file code is sssigned %o & DAD o when & file is sssigued to
 DAD ox dime, an entry ie taken from this pool.

Vhen the dise is dlemounted the entry s retummed sxplicitly.

It is zeterned isplicitly when snother DAD Tequires 1t and the DADCT
1o "cratehabla, i.e. 20 file coles are assigned to this DED (DADIFO=0)
and no files ave ssaigned to §t (DADAF-0). Non-used entries in the
ool ave queued fzom the Tiret word in the pool (T:TF), the leat entey
Teing marked by & 0, This gueus is initlated at syates genezstion
tize,

he melation betwsen lmplioit DD file code and DAICT in defined snd
fized st systen generation time, vhen the field DADIFC in the DADCT

i sot,

The twplicit DAD file cods appears in the LFT only when = file
hae been assigned to that
stgned to 11,

D or when = fila code has been a:

The layout of T:IP (for IDADM1S) is as follows:




T8 e
T0pe2
ja—io
T0mi22
B ¥
[
@165
Initial state FR—
(an dotined st syagen) (DADL. ang DA2 aze

gned on tho sase disc
pack)..

Dapor

The Direct Aooess Device Control Teble is an extension of the 10T.
One DUT may be sxtended by a musber of DADCTS Linked by a forvsrd
chatn stavting in the DOT (DOTEDA). The DOT sleo contains the sddress
of DAICT on which 1/0 16 currently taking place (BOTCDA).

ocit apor nanom Dapor

—

Dozons
sozEDA.
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411 DAICTs aze located in the DIDCT-pool TiDP and have tha follov-

DaLE:

D430 ¢

DD ¢

o [ _omnm ommeine
2 [ Forsss. | ow vioms

oy | For rw. 7 | ¥ o v P

o o Jovnes

o

o [ DAD NAME 1
o [ 1

oz [ MBI oF TNTERIACES
10 [ OMGER OF SECTORS/TRACE

12 SECTOR_LENGTE

14 [ wimm oF ovpioEEs

16 [ mmen op prasT cYLImER

16 [ mmER op smovoRs/GRANILE

I STITUS DAD_KDIER

Doluter to the next DAICT belonging to the same
0T (vora DCTRDA)

I2 0, this 1a the last DADCT in 4ne chein.

Te split in two charaoteze:

DADNEC: containa the mmber of file codes ageigned to this
TaD. I it containe O, no explicit sgaign hes besn made.
TADTFO: isplictt file oode for this DAD; Telsted to the entry
umber in the DADOT pool, independemt of the DAD, but fixsd
at eysten genoration time.

MiDFH requizes this f1ald to put the file oode in he 303 for
physical resd/write operations.

1o eplit in tvo charecterer

DAINLE: Yumber of temporary files sseigmed fo this DAD.

It 13 inorencnted each time » temporary fils is asaigned for
+his DiD, and decremented wher one is delated.

Thie vord 1a ohecked to deternie if & BTE can be soratched
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in the BT pool.

TADDGT) Aaaresa of the TOT of vhtch this DADOT is an extemsion.
DDA Neme of the DD (6 ASCTI chazaotere).

In four situstions, the DAD neme is involved, depending on

the follouing factoro:

- a aiso has & DID struoture ]

& &iso G0es not have a TAD strasture PRE)

gn 18 Gone by disc musber + DAD nase en
assign 1s done by dise mumber only (f1zst DAD): 7N

4t st tino of asaignment and checked sgainet

21 ssaign ia refused.
31 DAD name 1o read from the VIOG
£ DAD name is loft an atx blanks,
DADINT: Yusbar of interlaces on this DAD,
Fized per diso type as fallovss
naiss 3
x1216: 3

Daverm




TADSIO: Sestor lemgth on this DAD.
Fixad at 410 charsoters per sactor.
DADNBCt Tusoer of cylinders on this DAD.

4o dsotor length iz at present fied at 410 characters per
eotor, the maxtaua is:

x215: 200
x1216: 400
o0 40Ms 103

coc sox: 103

DADRCLs Cylinder mumber of the fivat oylinder of this DAD,
DADSFG: Fumber of

otors per gramule.
et for all atso types

ats
DDSTA: DAD nusber 15 the

otors per gramule.
quence nusber of this DAD ox the
£ 0, it is tue fizet DAD on the volume,
DADBEB: addzess of the 313, located in the 373 pool (T:3TP).

aim0-volune

45 vord ia used only 1f a temporazy file has been
acnigned for this DD,




Logical Pile Description Table (1:1F1)

Thts table conteins the inforaetion zesuived by ihe systes fox
berforning s 1/0 operetion on a logicel file.

The teble 1s of fixed lenglh, vith ome entry for each file. The
numbex of entries s fixed st system goneration bine and camot
ve moairied,




LEToRD:

LPIEAD:
LETREC

reer:

LPTORD:

LrTRCr:
LPmB:

X1 0, 4f this ic the curront entry.
1, 5t thic ia the last entry.

LENGTH iz the length of one entry, in chavacters.

ORDER is the 1/0 oxder given by the user in ECB word O.

contains the address of the user BOR.

4 ¥here the Date

ie the sddrens of the user reoord ax
Uanagewent soutina must read or write the 1ogloal Tecord.
2a the requosted length as speoified in the user BCD.

the vequested length is greater than 8 sectors (..

5200-8-3192 chazacters) incorzect length status vill be
zaturned and the record ¥ill be truncated st the firat
3192 chavacters. In Tesd mode, if the Tequested length
aiffars from the record length given when the Tscord vas
written, tha shortest length will bo moved fzom the disc
to the Tecard area. If this s equal fo the Tequested
length, no incorrect length status will result. Othar-
wise, when tne recard is truncated, incorrect length
status vill be set in the ECB, To aveid this, the user
must read with the meximun Tooord length in his Tequest,
sad weite with any length less than 3192 characters.

ic used to eave the I/0 order given in the monitor
equest.

contains tho oddress of T of requested program.
contains the soheduled label address. If no scheduled
1abel is used, Lt contains O

LPDD! and LFND2 are tve 30ds words dofining the status of the IFT:

Lt

LPT inactive, fras Lor proceseing a request.

~0: LFD buoy. A user Tequest has alrsady been reoordet
and o mot yet teratnated.

P-1: file 1s write-protected’

Mess bits are
souroe file.

object file. r——
Losd module,
undefined filei contains user data.




tamporary filo. This bit is sob when the file cade
10 assigned, It Lo used fo find out whether the
file cen be extended snd, for Data Managenent, to
zesd the GRANTD to Tind the nert granule aliress
In case of sequential access.

andon access is ussd for this file.

asquential access is used for this Tils.
the Jaet Write operation for this Tile vas a ¥rite

et:
BOF, a0 the Tile ie closed.
This bit ie not modified by read and rewind
opezations. When an assignnent is uade for a cate-
logued file, this Bit 1s sleo st to 1.
Beli the cuzent entry io alveady in quens. 0, if mot.

Wets write zequect.
0 zead raguest.
C0=1¢ oonsecutive file.
0t non-consecutéve Tile.
Lpmm2;
Dits 0'to 3 contain the mumber of fils codes assigned to
this TRT, At systen genexation time, it is initialized
is tnovemented sach tiue a file code

uith the value O.
io assigned to this LFT and deoramented vhon the aseign-

nent of @ fila code chengos. Thus, when ASCNT becomes
aexo again, LT is fres to be used by the assign Toutine.
Bits 4 ta 15 give the mumber of sectora of the ile, if

1t 15 a consscative ono.
contains the addresa of the DiCT of tha disc on which this

LeTneT:
rile 15 stored.

IFTHOT: conteins the sddzeas of the GRANTE sector of this file
(socond sector of firet granule). It is initialized vhen
an assign zequast ie glven and Tesains unchenged until
the Tile cote is deleted.

1FISRO: io the relative soctor mumber within the filo.

LPIBADI containg, for soquentisl files, the current blocking bulfer

les, 1t contalns the vumbes

adazess. ¥or zsndon access

of sectors in the fils.
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ey

The woxda LFIBUE to LFIIK2 aro used as work area by the

Logieal 1/0 rautines for perforning their operstions.

LPTRU?, LFTSEC, LFTORC and LFISRC are used by a sub-

Toutine vaich vorforns the physical part of an 1/0

operation snd handles the Tequest queus. The other words
© used as work avea.

1n the Avtach/Dotach flag.

If the value is /6000, the file fe mot attached. If 1t

45 mot /8000, it contains the POT address of tho progran

o which the file 1s ettached.

Etle Code mavle (:%em)

The £ile code table establishes the comnection betveen a file codo
and & physiosl devios o o loglosl file ssaigned to thet Tils code.
The table 1a of fixed longth and orested sb aystem gemeration

time. The user mist at that point declare sll tha fils codes used
by the system, i.e. /BF, /EO, /02, /FO 4o /¥X, The others can be
assigued when they sra neaded, but they may alse be declared at
eyston generation time.

e

Bach entry consiste of two words:

Femre:

contains the file code, in bita 8 to 15,
if 4t 1o aselgned to a logical dlso file
6 if Lt 1s ansigned to & phyeicsl devioe.
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If 11, the sacond vord of the entzy contains the address of the
£ile aescription table 1T and is called FORLFL.
If 120, the second word oontains $he address of the Device Work
zable (W) end fe called LFEDMI.
~ For spare entries in the table, File Codo is mesat to gezo. It
oan then ba used for mew file code assignmente.
- Tho seocnd word of an entry %a ¥eset to zevo to indicate sn
asaignment to N0 device. Tn this case, bit L of the fizst vord
18 sleo Teset to zevo.

Monitor Bequost Address Table (T:L0f)

Thia table contains the addresses of the Toutines vhich handle
the difforent monitor request
control fizst goss o the T:LEK interrupt Toutine, which thon
finds the corresponding monitor request hendler via this table,
in acoordance with the DATA mumber specifisd in the Teguest. The
4able 1s gensrated at eystem gonoration binas

\nen a monitor request ia made,

4 table entzy (each entry ocoupies tvo words) veset to zoro
indtoates that the correspanding monitor Tequest is not incluled
in the systes,

}

There must be as beny 2-word entries as the nwiber in the location
7:101 specifias (ot incluing the first 2 words).




he words in the smtries have the follewing meaningt
LRG: 7-0: the monitor resusst is processed by & possibly dime-
resident progran rumning at level 49 to 62.
e contente of LT must be passed to the routine
handling the moniter Tequest via Tegistar 43, vhich
15 used to identify the entry point in the called
orogram, The sign Bt of A3 ia set:
- %o zexo, Sf tho request cones £rom the main pro-
eea coqonce;
= %o one, if the request comes from 4 scheduled

Label sequonce.

4he conitor requost Lo processed by o memory Te-
sident zoutine running at level 46

I T1, this word pointa to tho start address of the
outine processing the monitor request at level 49,

If 70, the moniter reguect in processed at a level squal

sy

b0 oz greater than 49, In this cass, IKIPTR points to tho
srogran nene (PREAME) in the Progras Oontrol Table of the
srogran vhich miet process this monitor roguoat. If the

%0 DIRUAC, In tHe latter case, the table TARMAC mist
uplated vith the sppropriate entry point. (sse also below).

Hesident Honitor Resusat Tablo (P:miC)

Tn the TET a numbes of monitor Teguests sre handled by Toutines
running av level 48:

-1/

- Wast for an Bvens

- sotivate

- Reloase Buffer

- Switoh inside a Leval
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The other coniter zeguests ave handled by system programs mnning
at a level equal to or greater than 49. If those monitor rogueats
have been dsclared read only, they aro prosessed by the system
brogzass DAUSY1, DiUSY2 and DUSV3.

If they, or any number of them, havo been declared as memory
resident, they will be procosced by a memcry resident program
D:RNAC. This progran 1o link-odited with he menitor, A table mut
be creatad for the DRMAC program o be able to branch to the
correct entzy point vhen ono of thoss monitor requests 1e en-
countered in a progran. This tablo must contain the start ald-
resaes of the seleoted memory resident onitor request handler
The length of this table is vavieble, depending on the mmber of
monitor requests declared mamory vesident, but cach address mist
be stored in a apeotfic location in the tables

S DG T

¢ oK o forim

2« [onTmcAwer Gmen ke

Thus, if the monitor request Discornsot a Level is Tequired to be
menory resident and any (or mone) of the requests proceding it,
but not the requests Assign, Delete, Read Key-in, the table must
be 9 words long. It only dise logleal T/0 is zequived, only the
firet two vords have to be gencrated.

Hiote: A similer table ic Toquired for the programs DIUSVI,
and D:USV3. It is desoribed in the paragraph dealing with
these prograss.







DR WAUCENETY TABLES

The folloving tebl
tize elook and tho

Real Tinme Black

CAIINE contatns, i

sezo ninus the mumber of non-

are oonnactad with the management of the real
aoftvare tiners

£ & non-standard clock is included in the system,

tandazd clock cycles during 20 mees.

Chaintng pointers for programs comeoted to bimers
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VarLae

This i & table built by the TiRDC module.

¥hen & chain of prograns oomnected to a timer must be ccamnod,
TRIC sete a flag which 1a %o be detected Uy the timex menagement
module N:DOK2 snd resat by 1t.

If ome of the values in the table £ O, the chain comnected fo that
tiver must be scanned:

|

587

Thia block contalns the valuse nacessaxy bo rest the real time
®lock velues.

Elocks butlt by Comect Program %o Timer request

it module)

B

Format before First activation Formst after the first

of the comneoted progzan ectivation

259




Ne: mumber of timer cyclss befora the first progras activation
PRi mumbaz of timer cyoles between tvo sctivations of the same

progras.

Fiook tor prograns comested to abscivie tizs

D5, is the times number.

ook for yrograne velting for a given tine (D:WGT mom:

Timer Kusbering

- Vith aecleration of the 20 meco. slock:
0 - olock timer (20 msecs)

- tenths of seconds

~ seconds

- ninvtes

- nours
th secleration of @ non-stenderd clocks
- non-atendard clook

- 20 millissconds

- tenths of ssconds

- seconds

E

- nimtes

- nours
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Notet If o Gomnoot Timer zagusat is given (vie the System Comsend
Language o in a uses progren) before the SCL comand Set
Glock (50) has bean given, the mumbering accopted by SC 13

the sscond one.
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3 Input/Output

Taput/Output opszsbions Snvolve & musbex of monitor aoiules, asids
£ron the Device wark Table, Diss Control Table, logical File Table
and Fils Colo Table alrasdy mentioned in tho previous chapter.

Tho wost important of thase are the 1/0 drivers, one for sach type
of poripheral.

Brexy /0 mondtor zequest ia handled by & dxtves. The user can, if
be wishes, write his ova drivers and inest then nto the systen.
Such uses-written drivers muot ntesface with certain tadles and
Godules which make up the 1/0 system of the monitor. The nacessary
inforation vhich msb be faken fnto sccount is desoribed in the
Lalloving paragzephe.

24BLES

Thros fables aze used by the 1/0 system to know the necessary

getails about the peripheral devioes used

- Pile Code Tebile, which enables the wasr to assign @ file code (a
Zogical mumber) to a devioe and uee his file sode in programning.
Sae Ohaptex 2 of this part.

- Device Work Table: contatns all pamameters about the periphezals
which ae necesssry for the 1/0 system to kmow. See Chaptes 2 of
this part.

- controller Status Table or Disc Control Table: one for each
device control wnit. The OST e & free fomat table of wispecifisd
Lengtn tn which the uger can put inforsation for use by his /0
artver for non-dige devices. Te 1/0 oysten knovs one word of this
+able (referred to by word DVP+32) vhich containe the status of
the control unit. The first bit of this status word is Teset to
© (<busy) =5 soon as an 1/0 operation fo @ dovics 1o started aad
set to 1 when it 1o terminates (1mfroe).

For atoo, Disc Control Tables are created. The layout s siven in
Chapter 2.
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/o sysmm

he physteal 1/0 system can be divided into four main parts:
- The 1/0 zequest module (TORN)

- Desver

- End of 1/0 module (sWDIO)

- Service zoutines (CONIO and K:RETR)

om

¥hen tne user has given an 1/0 monitor Teauest (LK 1), this module

Will zeceive control, via the T:LEN module and T:LDH teble.

Fireh 4hie module

- chocks the validity of the Tequest

- increments the event count (POT)

- computes the Tevice Work Table addreas

- chocks whether the device control unit is busy ox fre
THDs32). If the unit s busy, the user is put in vait.

- chocks whether the davice fe busy ox nob. If 1t is buay, tho uasr
Lo put in vatt,

(via

Then ORI sets eome peraseters in the VT and in the controller

status tadle:

- oontroller is set to busy (bit O = 1)

- retzy flag in oontreller status (bit 7) s set for non-dise
aevices

- any achotuled label parameters are set in DNT+2, VN30, DATs28
and DWE26 axe st o zero

- the ussr Dvent Cantrol Block fe {nitialised, L.c. the left
charaster of BCB O and BCBs8 (statun) aze set to gero

- the 1/0 oxdex (47) 4o analyzed whioh mey remult in initislization
of sons Di? Location.

b the ond of thie process a branch 1s made to the T/0 driver com-
carned, the address of which is found in DHD4S.



Deiver

On ontzy into a driver, thoss regtsters must contein the following
pazemsten

481 Usor oxdor without vait bit
AT1 Vsor 1/0 ordex

151 User BB address

16+ DV addresa.

ho DWE mat contain:

Vords 0 4o 0 not moaLried,
Vord 10¢ Use BB adazess

Vord 121 User buffer addzess

Wozd 141 Requested length (mey be non-significant)
Woza 1

ord 181 1/0 order (without weit or Tetzy bit; may be non-signifi-
oant, e.g. skip oraera)

Word 20¢ Retzy bit

Word 221 not aignificant.

The fizet part of the 1/0 Grives performs the 1/0 initislization,
An sxit to the GrVAIT module ie made ¥ith the user axder (vith
Va1t Bi41) in AT and the usex EGB address in A8,
The sacond part of the driver ia made up by the intermpt routines
- interupt sequence gemezated by SYSGEN:

for single wnit controllersi STR A1, A3

|

STR 48,415
DKL A6, VT sddre
for multi-unit controllers: ST T,m
ST A8,A15
IDKL A6, controller status or
DOTDE (207) sddress
- the exit from the interrupt routine is mede to RSURN (in ENDIO
acdule) if the 1/0 is not yet finished or to RiTUR4 (in EWDIO) if
it fe finished, The exit to RiTUR4 must ba mads with A2 containing
the 1/0 status and A6 containing the DAT addre
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- for Retry procedures & branch must be made:

L
In thia casa, the calling sequence is:

461 DV addrese
A2: Status to be printed
415 Retry flag (0, if retry)
3: Hardvara oxder (contents of register with vhich OO Start will
e sent).
Hoer Tha T/0 procassor contral parametexs sust have been Telnttislized.

sty

The cslling sequence o be wsed by user 1/0 dxivers for this module
o
16¢ 0T addrecs
120 1/0 softwaze status (see Part 1, chapter )
ABL RTURY
Moraoves, SUDTO must find the following parameters sot In the DVT:
- eftactive length (word 16)
- BC2 adizess (vard 10)
- Sohotuled label parameters (vords 28, 30).
Then, the folloving functicns ave perforaed by the EVDIO modules
- oontroller status 1s updated (bit 0 is Teset o O: fres
- the event oount is decrenented
- the event ohatactes in the user BB 1o updated (bit 0-0)
- the effectize longth 1o oet in the user 203 (vord 3)
- the softvare otatus 1o sct in the user ECB (word 4)
- & branch 1o made o the dispatoher (MIDISF), vith egister 45
contatning the POT adizese and A6 the scheduled label addzess,

15 any.
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This reutine has two functions: exscuting 1/0 hasdvare instrustions
and building the 1/0 processor control yords snd patting a Teguest-
ing progran in Vait State. Below the oalling sequences for the func
tione ave listed.

Yote, hat in thote sequences the ingtructions TNE - NSR - ABL mist

be given in the order specifiod:
- 010 stert:
~ o1 Stop:
Return: - condition Tegister 3t
— sanibit mode.
- om: 262 0D ad

31 Return addracs
1t vora to be output
m

SR 41,415

)
TR 43,415

5 0:mRI0

Return: - condition regiater set

- sanibit mode.
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26+ THY aaazess
3¢ zeturn adazess

TR g1, 815

Return: - condition vegiater met
- inbibit node
- vord or character fo bo input: in A1.
- same 461 DVT addreas
431 veturn aadzess
mn
STR 41,815

SR 48,415
L 8851
Return: - condition reglater set
- inb1bit mote
- status in 42.
- the 1/0 processor control words are built as follows:
11,4 2¢ two-word contents of control word
{the user met give this a
- length (in 2'6 complonent) + 4 control bits
- ending buffor address
This 1s converted by routine MiTEX to
- longth (1n 2's complement) + 4 contwol bits
- beginning busfer address.
461 1 TNY aadzess
£5 1 retumn asaress

7R A, 415

he mequesting progan ie put in Vait, Lf this Ls necossary, as

follows
AT: Taex 1/0 ozter
48: Taex 50D aderess
5L civaTn
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HeREm

This module Lo fnvolved vhen the cperator wants to retry an 1/0
cpezation.

e calling sequence ia

A1t Retry flag (0, 17 1/0 must Te zetried)

42: Status to be printad

43¢ Request (hardvare oxder for CI0 Start)

he T/0 processor contrel vords must have heen Teinitislized.
Then the Tolloving acions ave takens
- activate D:000K with meseago fornatbed in bulfer
- 4f the 1/0 oporation miot not bo Tetried, branch to EXDIO with
she value /6000 n regtater £2
- if the 1/0 operation must be retried, test whether bit T in the
control wnlt ctatua Is sot:
) 1£ not, 2ot bit T and go 4o the dispeteher
) 45 sot, (f.0. MRETE mst be called after en 5D comeand by
the oporator), Toset bit 7 and then branch to ENDIO with the
valus /8000 in register A2

When a Retry messago 10 sent by the operators

¢

- compute CT0 and sxocute 16

- recet address of buffer in VP

- veset effeotive length to sero in DNT

- reset IWT worda 24 and 26 ko zara

- reset the affective length and status in the user ECH o zer0
= 5D message:

b BT

00K 1s moraslly comnected to level 49)

0 mot reset bit 7 of the conteol unit stetus,

- fox BY nessages: reset bit 7 of the contzol untt stetus, then
XD




a Monitor Modules: Flowcharts_and Functional Description

e 1)

e = 1

B

Py
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NUCLEVS INITIALTZATION PROGRAM (INTNON)

Calling Seauence
IMis motule starts the monitor when 1t has Just been lasded from
&lgo. Therefore 1t is entared fron the IPL without any parameters.

Hozk Aress snd Tables
THINON tnitislize:
- the disc tables: TiFCT, VT, TiDCT
- bemory paztitiontng OVE

- the progren control tables: T:P0T.
Benides, it uses one buffer (CATBUE, 205 words) to xead the

atzestory from disc.

Input/outout Tile

e TNTHON module outputs massages on the typewriter, if necssssry,
and reads the dizectory from diac. It alse sctivates DiUSV3 which
will create the D:CI file.
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pdate update system tables according
pdae 1o the it address from
e which the system has been loaded
-owT

directory to

set up PCT

of RO. prog.

answer ¥ to
question
PARTITIONING
and redeline
partition sizes

| I

initialize
partitioning
of memory

continue
initiafization
of PCT of
R.O. prog.

initialize
BITAB in T:DCT.

scan
non-operational

wthale ranstorm system L e in
create D:01 core-image format within D:Ct file




LOADER (D:LDER)

Calling Sequence
The loater is activated as any other softvare level progren by the
atspatohor or the command language.

Tpon entry, register A3 mst point to the POT of the yrogran Which
must be loaded. Thersforo the PCT mist already heve bsen inftlalizes
Ty the compand language before the loater is activated.

Hork Areas end Table

The loader Tequires about 250 words in the dynamic sllocation a
%o resd the progam which is to bo loaded. As saon as loading hes
been complated, this work avea is Telessed sud the PCT of the
progran ie updated. Thiz work axes i mot allocated fov core imags
progeans (read only and swappable prograns).

Input/Output Pilea

The loader has ta use the diso driver aivectly to load tne program,
for Disc File Management i opticnal in this systes. Tae imput file
of the loader is therefore the diso unit file code (from /FO to /7F}.
Brror mossages aze output via the operato's typowriter (file code

faz).

Memory Tevout
The loader must be Tesident in memory and be link-sdited with the
supsrvisor. Tt aan be sxacuted at any softwars level, withaut re-

steiction.

Funetf onal Deserintion

The principal funckion of the leader is to load a progre from disc
into memory. The progran muat be stored on the Gloc in the stendard
1oad motule format.

In memory, the progran can be storsd in any area: Memory Resident,
Read Only, Svep oz Backeround Ares. The proszant's PCT must have
een initialised bafore the loader is called. The losder therefore

214




does not have to search for the program on disc, but read the
sector GRANTB (Granule Table) of the load module file, to find the
absolute sector number where it must start reading. Having read a
sector of the program into the dymamic allocation area, the loader
will move instructions and data from the dynamic area to the area
where the program is stored. Relocation is done at the same time.
On completion of the loading operation, the PCT is updated and the
buffer in the dynamic allocation area is released.

The function of the Core Image Loader is to load a program from the
D:CI file. The program is stored on disc in core image format.

Error Messages
In case of a disc I/O error during loading, one of the following
messages is output:
- during loading of a load module:
LDER {program name)
- during loading of a core image module:

CI ER ¢ program named

D:LOER
get system status

core

image flag

set to one
4

CORE IMAGE PROGRAMS:
READ-ONLY AND
SWAPPABLE

LOAD MODULE
RAMS

PROGH
allocate save area,
ifany

read
current sector

type
of program
7

get number of
sector 10 be loaded

only

one sector.

to be loaded
?

compound
move and perform yeadDUO

relocation

remaining
sectors
but one

count
completed
? ves

last sector is

read last sector

ves

update PCT sactor

release work area

move the significant
characters onto the
memory locations
for the last sector

read first sector
again to restore it
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HeDIse_(prsvancusn)

caliing Sequence

146+ Scheduled Tsbel adizess, it & acheduled label 1o o be dis
ptonsa.

45+ Addzoss of tho PO entey 4o which the schsduled label sppliss.
(Lcrolavant 1f 46 = 0),

e

The asepstoher osn also be cslled ndirectly, via the thixd vord
of the Gommmication Vector Table; #hia sllova a progsam, whish

Bas baon Link-sited sepaxately fron the dispatcher, to branch %o
it

Tt 10 assumed that the A17 stack sontains P-rogister, Promian Status
Moxd and rogisters A1 to 48 of the intarruptad

Wosk Azess ana

- 15 otack, to asvo and rootore the prossas contost.
- %01 (Gortuare Toved 2ab1¢) | ot tne progran it hae to start
- 17t (progzam Control. Table)

- Pointors to the progzan surmently gotting OFU time and he pro-

grans currently 1n the Hoad Only, Susp or Background Azea aze

Bodiried, g vell as:

TiOT , vhich points to the firet FUT of the PUT Peol;

RiOTR , vidab contains the BUT adirese of the current progam

PIRORC , vhloh contains the PUT address of the read only progran
currently oscupying the read only avea;

BiSAP , vhich contains the PUP adizess of the svappable progra
cursentiy socupying the susp areat

TSNP, in the address of & 16-vord table in which esch vord
contatns the 20P add: the next svappable progran
%o be inttislized on & cartain software level vhen ite
te al10e cones up

2ice counter inftialized by the loader

CvIISC , vbioh 1o a 1
and uplated by the vosl time look package;
DIFGTR , ubich contetna $he PO address of a hackgrownd progran
vatsing to be loadet~
BIDISE o flag whion <o ast by
- Aotivater only if the activated progrem o
£ound to be tnsotive
- Extte in ovesy case
© ~Waite only sf the Seb Bvent has not yet ecour-

- Set Brents ondy Lf & program Ss waiting on the

given E0p addzons
_ oheduting & TabeLs only i It 18 the fixet

276




one for the current progran
- Switen tneido Love

only if the zemuest is
fective, i.e. if anothor POT vaiting for CBU
tine is fownd walting on that level.

Input/Outout Filee

Hone.

Memory Tavout
H:DISP 15 aluays resident in memory and belongs to the supervisor
vart of the IRTH.

Punotonal Desoription
The dspatoher 1s oalled by any system Toutine rumning at a level
equal to or belov 48, especially when an ovent, such as 1/0, has
ocourred and @ scheduled lsbel mist be sterted.

Tts matn funotion is to datermine vhich progren must get CPU tive.
If the interrupted program was running at a lovel sgual %o or below
48, control i seturned to Lt imnediately. Then tha F:DISP

flag is checked: if it is not set, oontrol fs Tetumed slio

%o the interrupted program. Otherwise it vill soan

the Softwaze Level Tables (T:SLT) and Program Control Tadle (T:P0T)
o f1nd the highest pricrity active prograu. If this program is
alzeady in memory, it vill vestore the registers fron the stack
and start it immedistely. If 1t is not in memory, M:DISP will act-
vate the loadsr to load the progras, and look for the highost
prionity progzam.

If no action is %o be taken for a user progras, conbrol s auto-
maticelly transferred to the Idle Tesk.
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switch to level 48

initialize scheduled label

setATto 1
(power failure efror
disgnostic value)

aystem hait module
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STATUS ANALYSIS
OF INTERRUPTED PROGRAM

main sequence scheduled Iabel sequence

in

scheduled

label wait
2

BeGDPA beginning dispatcher limit




SOFTWARE LEVEL
TABLE SCANNING

is

R START

[

connected to

this level
)

get program
STATUS

skip to next
software ievel

2-80

switch to sequence
analyzing detected
program status



ANALYSIS OF DETECTED

PROGRAM STATUS

restart software
tevel table scanning

‘program in
scheduled label

entry point of
exit module




interrupted and
detected programs
ars the same

get level o
detected program

N/

interrupted
tevel 7

detected program interrupted program
has highest has the highest
priority priority
(cRDsP) [roDsP) WPDSP BeKDs|
core-resident  rsad-only swappable  background
program program program program




DISPATCHING
CORE-RESIDET PROGRAMS

update PCT-T:SLT
Link

(save context of
interrupted program
and Ioad context
of detected
program)

is

already in

scheduled label

sequence
7

any labels
be scheduled
?

started

get scheduled
label to set
new P counter

compress scheduled
label able

give control to
user program

scheduled label
dispalching




READ-ONLY PROGRAMS

detected
'ROPROG loaded
in read-onty

with PCTADR

tected
read-only program

get STATUS
of resident
read-only program

get tevels of
detected and
resident read-only
programs

resident program has
ighest priority; restart
T:SLT scanning

(save context of

resident program
ind load context
of Idle Task)

restart scanning
TSLT at lovel 49




DISPATCHIN
SWAPPABLE

G
PROGRAMS

SWPDSP

is
resident
SWPROG
active

detected SWPROG
does not have priority

detected
SWPROG

has
priority

residant
in memory
7

activate
swap-out module

ores

restore scanning
context of TSLT
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get level of
detected SWPROG

search next SWPROG
10 start on this
love

el and upd:
the T:SWP table
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DISPATCHING
BACKGROUND PROGRAMS

the

Getectad BCKPRO

waiting 10 be
loaded

request for
memory ailocapon
1o load program:
M:DMA

initislize PCT program is fiagged
28 waiting for
loading phase.

CROIAG—

call loader

restart T:SLT scanning
ODSIA




labels to
be scheduled
7

decrement
event count

IC—= Al

O HLT

set predis-
patching flag

- switch to scheduled
label context

- set SL flag

- switch save area

overflow
on S.L. counter
7

7 - A
update counter
and scheduled
label table
DHLT
SLAR

return to calling
module: RTN A15




ZL:PAR (POVER FATLURE - AUPOMATIC RESTART ROUMINES)

Calling Sequence

This routine 1o called overy time there iz a pover failure/auto-
aetic restart interrupt, and the machine key is n the LOCK
posLtion,
Butry Totnts: TiPRAR (from intersupt)

T0ARES (fron aispatones)

Mozk_Azeas and Tables

Thlo module uses AT5 Stack and CVP to denote power failure.
TFor automatic restazt, the DVD and control unit status tables axe
uplated, togothes with the user ECB.

Input/output Files

Tone.

Funotional Jescription
The three opticaal zoutines mentioned in the Flowshart fox thie

Fodute:

viRsT
mst be provided by the user. If they are not used, thoy mist be
simulated with an RIN 415 instruction.

~ ¥hen & pover failure interrupt has been recogaized and the

intezzupt hes been Teset, the systen calle the user power failure
zautine, before saving the 15 registers:
oF &15, ViPRAL
- Vhen the aubomatic Testart interrupt has baen recoguized, the
tert

syaten restores the 15 ragisters and the usor antomatic zes!
interrupt Toutine:
CF £15, U:ARES

- The routines UiPFAL and UsARES 7un in inhibit mode, at the level




of the interrupt. They cen be completed by a restart routine
rusning at level 43 and called by the dispatohers

oF 415, UimsT

Thio zestart roubine is called before ths system simlates the
end of all pending 1/0 operations. These vill al Teceive the
atatus /8000 (ower failure cccurred), so that they mst be
rquested again, regardless of the devi
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PFAR interrupt

powar failure

power
failure or
auto-restart
2

suto-restart

CF A15, UPFAL resat
interrupt
outing. mask to zero
save 15
ragisters in
PFSAVE, set
bit 15 of CVTPWF m ::, loop until peripheral
devices are raady again

[—]

OHLT

rostart
clock if it
was on

restore

registers
from PFSAVE

CF A5, UARES
call user
routine




CF A15, URST
call user

Toutine

save dispatcher
ister in
A15 stack
roset fiag in
CVIPWE bit 15

scan DWT
to simulate
end of 1/O

2-93

{syagen option)
machine runs again
it START button pushed

it & DWT is busy. et up user ECB
with effective length is 0 and
status is /€000

sand Set Event request

set control unit status free

set scheduled lsbel parameters
update DWT

it diac, update DCT with bit for
bad

oyl
tarminate logical 1/O (part 2)
of M:DFM if any
decrement event




Z:RTC (NEAL TIME CLOCK INTERRNUPT ROVZINE)

Calling Sequence
This Toutine is called by hezdvare interrupt,

Hosk Areas and Tables

1:0718: & vord in the Commmioation Vector Table giving the
pulee zate.

ViFLAG: a flog veotor indicating the 4imer %o be scanned.

2 value veotor to reset the bimera.

start agdzess of the timer block.

Input/output Files

Yone.

Punctional Desoripbion

11 ia the Teal time clock driver. It is started by a real
time olack interrupt and normelly runs at level 2. It starts by
updsting the timer block and sotting flags in the V:FLAG veotor
in cace a cheln of program blocks comneoted to a tizer mist be
scanned, analyzed and updated. This task is managed by the module
CK which runo at level 47,

hen, T:RI enters the USRIC Eoduls, activates the module KIDOK
and gives control to the dispatcher.
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IRTC

- reset clock int. initialization

- save registers

~ initialize timer
block ponter

—]

set flag
to scan
a timer chain

add 1 to
timer pulse
value

resel
timer value

‘end

of timer

block up-

dating
2

switch to
level 48

goto
URTC

activate
M:DCK
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USER BEAL TIUE CLOGK ROVTONE (n:RC)

Caziing Sequance

Thia module ia callad through the instzuction OF A1S, UsRrC.
It must, therefore, contain at least ons entry point named
TR,

Work fress and Tablos

16 this 1o a usex module, 1t contains none from 4he system point
of view.

Input/Output File

Tone

Memozy Layout

Tot spplicatle.

Functional Deseription

The T:RTC zautine ie called on each real time slock interrups by

the TRT0 module.

The irterfaces with the aysten ere as follows:

~ Imput:  comtrol is given at level 4 end in imhibit stato

- Output: ths user wast retumn control to the I:RTC module
through an FIN 415 instruotion.

The medule is selacted s follaws

4 standexd UiRIC module, vhich sxscutes only an HTK A15 Lnstruc-
tion, exiota slready in the stendard libeazy.

If the ucar vente to replece thiv standerd meduls by & Tousine
of his own, he must include this Toutine during the link-sdit of
aysten ganazation, tofore Link-sdlting the standard library. This
procedure is descrited in tho Appendix on System Generation.
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MONTTOR REQUEST HANDLER _(1:101)

¢elling Sequence
Thia routine is sctivated by en LM intersupt.

The paamstera of the monitor Teauest oomatitute the calling
sequence, whers the DATA word following the LEK instruotion
identifiea the Tunction fo be perforeed end rogisters AT and 40
contain the requized peramsters. Ses part 1.

Mozk £reas and Tavles

No work ares s necessary in the dynanic allocation area, ualess

& monitor Tequest is meds for which the proce
at 2 level equal to or above 49,

To check the validity of the Tequest and ba able to brandh ta the
requized processing routine, the T:LEK feble is consulted.

ing Toutine Tuns

Znpub/Outout Files

Yons.

Hemory Layaut

Hot applicable.

Funotsonal Descrintion

Tpon interrupt, the L hendler will save the program context in the
415 stack and check the vallaity of the raguest.

It the requized function lo perforned st level 48, the LU handler
branches aizactly to the prooessing routine and then the processing
routine will switch to level 49 as soon ap posaible. If the fune~
tion is performed at a poftwaze level, the calling progran will be
put in vait abats, the event counta inoremented and he processing
routine activatod.

Before the processing zautine ia called, fhe LA handler has to
communioate parameters via the folloving regimbera:
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45¢ BCT addzess
46: Schoduled lebol address, 1f any

71 Tser 27 pazanator

483 Tsex 48 pazamerer,

It the procecaing Toutine Tune ot level 48, the A15 stack contains
the usex context. If the processing xoutine is one of the folloving:

43 contains the secand vord of the corresponding entry in TiLRM.
It the functlon is Toquestad by & scheduled label sequence, the
sign bit of A3 ia eet to 1, and if it is Tequested from a Gein
progran ssquence 1t is reset fo zero.




LKM INTERRUPT 5’

non-wired instruction
simulation routine

PCT address—e-AS5
sched. lab. —eAG
it any

pom— }{ )

scheduled
label detected
7 no

F=0

into T:LKM

location ves
?

put calling tink to
program in wait processing routine
I i i
| P S
ation and | A
activation of | | processing |
processing || routine |
program ; | S ——
7
i e
T e \
LEVEL 48 ' MDISP )
- ACTIVATE | S
LEVEL 48 { - DISPATCHER
LEVEL 49
Vo . |
DRMAC | I : ! Dusvz |

=
I
I
L




DSV
DUSV2  ORGANIZATION
D:RMAC

compute entry point

‘specilic exit 1o raquest
attach a File Code

set event
occurred

return ECB
to dynamic ares
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INPUT/OUTPUT ANDLER _(MiTORN)

Calling Sequence
KIORE ie called by the 1M handler (I:1i).

The paramstare are given in roglsters AS, AS, A7 and A8:
45+ Pon address

46: Schetulad lavel edévesa, if any

ATt Teex 47 pavamster

181 Teer 49 paravster

Nozk Aress and Tables

No wark avea o Tequired but all T/0 tables are used:
~ 2:0T (Pile Code Tavls!

= DT (Device Werk Tablo)

- TiLFT (Diso Logical File Table)

- 2:207 (Digo Conteol Table)

Zoout/Outout Filee

Hone.

Hemory Layout
The 1/0 suparvisor and a1l requized 1/0 drivers are alvays resident
£n memory and mist be link-edited vith the oupervisor part of the
nonttor,

Funotfons1 Daseription

The 1/0 Supervisor can be rogazded as combining threo functions:
- pre-processing

- processing

- post-processing

Pro-prosessing s done by the WEIOR codule by anslyzing the 1/0
requests, checking for device aveilsbility and verifying the
validity of the uacr parameters.




Tho sotual processing is dono by the 1/0 Griver. Tt will send the
1/0 command 4o start he cperation, recelve the interrupt and
Process any erxox recovery. When 4he operation Ls cospleted, ihe
driver will ask fox the stetus of the cperation, perfoms all code
oonvezsion end formatting end finally call the BNDIO Towtine.
EOTO pextoras a1l postes

Devioe Work Table and 1s the iatesfece with the user program.

mocessing functions. Tt nanages the
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swiTcH
To

LEVEL 48

(10 indicate that an /0 operation

INCREMENT is being performed, but not completed:
EVENT oo 8
COUNT quested by M:DFM)

CHECK
CALLING
SEQUENCE

CHECK
DEVICE OR

UNIT STATUS

DISC
FILE?
no

{activate entry 0 of ACTIVATE
D:AMAC, which is the vl

Oisc File Mrnagement
GO TO
DISPATCHER

Package)

BRANCH TO

1/0 DRIVER
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(entry point 2
of DAMAC)

DEVICE INTERRUPT

4

v DRW7

SET STATUS

SET
EVENT BIT

. —

RELFASE

DEVI
WORK TABLE

ACTIVATE
M:DFM

DECREMENT
EVENT COUNT

@0 TO
DISPATCHER
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(AT (4ATT FOR AN EVENY - 132)

Celling Sequence
0T addvess

Scheduled Tabel

Bvent Contzol Block address

508 format:

event hes ocourred.

¢ - HWATTS N:PUIN; M:UAWL
{vait without refnitislization of user Tequest)
- menle
(vait with zeinitislisetion of uasr request)
- mewaEy
(same function as MiVAIC but pointed to through CVIWAT in
oraer ta be used by the read-only system proszens)

Mork Aress and Tablos

None.

Zoput/Outout Filse

Ton

Functions) Jeseription
his motule processes the Wait for an Bvent menitor Tequest (LKZ).
ere are diffezent entry soints to this scdule, dopeniing on
whether the zequest muat o must net be reialbialized.

4 vait is dons on the opourrence of an ovent Which is motified by
the setting of bit O of the BB word of the progras or scheduled
Label in whick the event accurs.
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MWAIC

ol

~ reinitialize user

monitor request

~ erase scheduled

label. if any

MWAIT

'
0]

2-107

MDISP

switch to level 48

see next page




bit0 of AB

event already occurred

bit!5 of A8

( Return )

reset time
slice
(swappable
program)

Introduce new PCT in the chain
between TEVT entry and first
chained PCT.

sheduled label main sequence

— flag this entry — wait scheduled label in| [~ wait main sequence in
(A2)=6 as busy {with second word of PCT (with second
— set first word of TEVT entry) word of TEVT entry)
- set second word of T.EVT [~ set scond word of

entry
ECB address entry=ECBSCL+1 T:EVT entry=ECBWT
SYSAB T
—
sheduled label main sequence ot pre
patching flag

~ wait scheduled — wait main sequence|
label in PCT in PCT

- set second word off - set second word of
TEVT entry = TEVT
ECBSCL+1 entry=ECBWT

set predi
patching flag

. 2-108




FXIT (EXI7-LEs)

carling Sequence
5: PCT addvess of program requesting exit.
Bntry Pointa: - WeEXIT (entey point from Tililie user request
- K:DISK (entzy point from diepatohor; used when
axit uas delayed, beomuse event cownt was not

sot zoro).

Work kreas and Tablee
SIT (Softuaro Level Toble}.

P02 entry of progran Tequesting exit.

Seve eras of thi

srograz.
Symanic memory allosation avea.

Inowt/output Files

Tone.

Punotional Desortpsion

his sodule pracesses the Exth nonitor zequest (LOG). If all /0

io teminsted and there ave no nore labels to be scheduled, the

natn progran exite:

- e progean s pub in Insotive states

- the POT chatn i checked to ee if there ave any stacked activate
roquests Zor his program, in which cess it i Teactivated.
It the progeas is not yet fintehed, f.c. event comt £ 0, the
exit bit i set in POP vomd O (Stetus) ané control s given to
the Qiepatches. Vhen the event coust beconos tero, the dis
patohes zeturns control to the HLEXIT module (via M:DISK) and
the main progran exit 1o pesforoed.

of the

If tho progran vhich exits in a backgzound progrem, pi
exit prosess i parformed by o specific sequence in the D:USY2
modate (D+EBCX) which reloates all he xesowrces ellccated to this
Tackground progran (backgzound avea, save area, FUT).
It the progren which exita is a swappadle progran, the bime alice
courter 1s reset to zevo.
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MEXIT

requesting
program
?

EXIT into
fevel 49

error: A1=10

MGOag switch 1o level 48

sel predis:
patching fldg

main sequence

SL
ag st
. Dy 7

'

0o i

entry point from Dispatcher

‘event count

MDISX —A
set Exit flag
in PCT STATUS
reset Exit flag
in PCT status

sef status return
0 inactive

process to exchange
context with ldle Task

ves |

ahvation?,

Yno
i reactvat
initialization-
activation block
s released
reacuvate eni
10 M-ACT module DREAC
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exit from
scheduled label sequence

o
P -
scheduled label lab. flag in PCT

I [

decrement sched.

Iab. counter switch save
area address
and reset
S flag (PCT)

put labet
into A15 stack

(P-reg. focation)

context of
main sequence.

compress sched-
bel
table

T
|
— |

core-resident

rend-only background

erase PCT

‘swappable in pool

|
reset time siice

exit background
module

o
activation

[._~_J
erase PCT and
scheduled label

address
(AS=AB=0)
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caOF.

'BUP (GET BUFFER - ZUFPER - 1oes)

Calling Seq
- MigETEs
AT: Longth of zequested buffer, in charactess.
If nexo is spscified, the menoxy size in characters is
zeturned in the A7 Tsgister (If memory size = 32k, 0 is
zaturned) .

it MeCETP

ry P

- KT

145 sdavess of the bulfer proviously reserved for the calling
progran by a Get Barfer vequeot.
+ wsFEUY

xy

Moz Aress and Talee

v
T entry of calling progren.
Iynanically Allocated Kemory Avea (buffer).

Commuioztion Vestor Table

Znput /Outout Files

Tons.

Eunctions] Desosiption

Thess modulas handle the dymemic cllocation of memozy apacs for
ez progeass.

T2 there is no space availabls vhem a Tequest is mds, the uger
progzem ia put in valt state (with reinitialisstion of the ve-
quest). Vhen mamory cpace beconss available again, i.e. after a
Release Buffar request has bean given, the user progran is re-

%

started to zepeat ¥ roquest for a bulfer.
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put T:CMSZ
(memory size)
in

is
requested
length zero
?

no

compute
full length
of buffer

overflow
on DMA
?

no

save old A14
set new A14.

change level

get buffer from pool
of free buffers

set CVTDYE
(overflow
location)

to zero

M:WAIC

I
0 —» a7
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put program in wait
on CVTDYE




change level

compute
real buffer
address
from A14

take old A14
from buffer

release butffer and return
it to the Dynamic Memary
Allocation pool.

it CVTDYE= 0, Dynamic Area
has been in overflow for

a previous 'GET BUFFER'
request.

reset overflow
location

branch to dispatcher;
Sched. Lab. parameters set.
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T _(GOYNECT A PROGRAN T0 4 TINER - LEMIO)

Calling Sequence
Eatry_Poings DioNTH

A7+ address of progean name look.
2Bt address of 2-vord pavameter Block, which may be of ane of the

followtng tuo formate:

vhere
DTMER WUMHER 1o the timer to which the program apecificd via A7
Bust be comneoted.

R 1o o value from O fo 2047,

B0 10 a value from O o 32677

B4 4 te get 40 0 by the system (calling level 4 48) and ite u
15 Toserved to the Nait for o given Time! module (D).

sbeelute Tine Connastion:

where.

SR ie & value from 0 ta 127,
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The progran specifisd via A7 is connected to the absolute bime
ohatn. &t the tive defined by the ucer (IN MY 55), £t ls atarted,
dtsconnested £roo this ohatn and commected to tho chain on the
tinex dofined by the user in bits 1 to 3. Tis ie managed by the
20K motula,

Hote: Wnen PR=0, oaly one progran activation takes place and the
progran 1s automatically discomnected from the timer, Thie
12 managed by the M:DOK module.

Wosk £ross and Tables
H1POIN Chain Fointer

When a connection 18 Tequested from D:iCNIN, & d-vord blook is
automatically reserved in the dynanic allocation sres. The fommat
of ouch a block is as followns

- Standara omection

After the fizat progrem activation, the black formet is as follows
(unless PR wes O, in which case automatic dissemnection will follow)

where the third word containa the PR velue as updated by MiDCE.
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Afbor the fivet program activation, this blook ia reinitialized in
atandard format.

Input/Output Files

sone.

Functions] Desomiption
hia request bullds and Inftializes a timer block, to cstablish a
Link between o bimer sad the calling program. Tt is started by the
LR request, which aotivates D:EMAC if it i core Tesident or
D:USV2 if the Teguest hendler is diso resident.

Fizat, DONTH checks the type of Teguest in order to set or reset
the VGT fleg in the tvo-vord parameter Vlock. Then program meme
and timer nusber sra checked and a request is siven for a four-
sord Block in the dynemtc allcation area via the N:DWA module.

If an orror 1s detected at this point, it is set in the A7
zegister. If not, o timer block is initislized and comnected to
the timer ohain dsfined by the calling Mlock (sse Work Azeas and
Tablse).

4t the end of thic pracesa DICNTN returns to DRNAC or DiUSVZ with
the Stetus seb. One of the following values is roturned o the
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user in the A7 register:

A7 = O: connection accomplished.

==2: timer does not exist.

=-3: request to an unknown program.

=-4: dynamic area overflow.

find PCT addreas

unknown
program

invalid
timer number

dynamic area
overfiow

inMtatize initiatize Inialize
standard absolute iors
- time block
et m block
connect
block to
defined
timer chain

#

=D
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‘DsDRTM (DTSCONNECT A PROGRAM FROM A TINER = LI

Calling Sequence

47: address of progras neme Blook
48: tiner mumber.

& DowmH

Nozk Aress end Tables

H:POIN: Chain pointer

Input/Ontput Files

Tone.

Funotional Deseription
DSDNTH 1a startad by LM request, aotivaing D:EMAC if the Tequest
handlez is core rasident or DIUSVZ 1f 1t is disc resident. Fizst,
the address is found of the PCT entry for this progran. If the
MiXNAN modula cannot ind this address, the progran does not
exist, If the adiress is found, D:DNTM scans the absolute time
ohan to laok for the program's tiser blosk. If mo blook is found
haze, the timer ohain specified in regieter A8 is Checked.

When the blook is found, it is diccomested fzom the chain and
roturned to the dynamic allocation area.

If an error is found, this is indicated in the A7 register of the
calling progres:

A7 = 01 adsconnection accomplished
21 tiner does not xiet or the progras is mot conmected to
the specifisd timer.

the progren does not exist.
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program

search
block in

absolute
time chain

timer does
not exist

Z—DALI—'

‘program not
connected to
this timer

disconnect block
from timer

retum block to

Dynamic Allocation Area
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MeAeT (AcPIVATE - pos12)
calling Bequence

- 1f reguest conss via an LAM interrup:
47: address of program mase blook of program to be sotivated.
48: ECB address.

- 1f zogueat conss from D:ASTS (f.e. & syeten Tequest for activation):

ATs address of progran name block of program to be activatad.
48 ECB addroca.
CF DuasTS

Mork Areas end TaMes

POT of activated progren,
Save area of activated program,

Dynanio allocation axea, if the activated progra is aotive when
this roquest is given.

Tnput/output Filea

Hons,

Panotional Deseziption
This request is handled at level 48.

Pizst the PCT entsy of the activated progran is seazohed for in

the PCT Pool. If no OT 15 found, e specifio medule 1u activated

40 ssek tha requized progran on all the discs of this configuration
(This module, DiABCE, is part of the D:USV2 module and rune at

level 49). If the POT of the activated progran s found, the Activate
module initialises the corresponding save ares if tho progren is ot
ot aotive and sets ite status to aotive, If the progran i slzeady
aotive, a Toquest Block i built and comnected to the activated FCT
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(stacked Activate). At the end of the process a status is set in
register AT:
A7 = 0: activation accomplished.

=-2: called program has not been connected to a level

==3%: unknown program (set by D:ABCK)

==4: dynamic area overflow

=-5: overflow of PCT Pool (set by D:ABCK)

=-6: overflow of Save Area (set by D:ABCK)

==7: disc I/0 error (set by D:ABCK)

Initialize
D:ASYS routine

switch to level 48

goto
DIASYS routine

initialize
background
activation

poT
connected
to a software
level
2

atready
active
27

set predis:
patching flag

request for

entry

int
fan DREAG
Rezctivate

initialize
Save Area of
activated
program

update activated
PCT;

activate
addresses of initialization
calling PCT, of bl

Sched. Lab. and ECB

T
I

start address in

P location of connect block
sctivated to chaining fink
save area

0 - a7

Return.

"1
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J4BVIO (SWITCH INGTDE 4 SOFTWARE LEVEL - Lif13)

Calling Seouence

A5: POD address of calling program

Schetuled Lavel

Level to be switched. If this is zera, the level to be
suitched 1s equal to the level of the calling program + 1.

b1 MiSVIC

Mork Lreas and Taples
SLT (Software Level Table).
21 (Progran Contzal Teble).

Znput/Outout Files

Tone.

Punctions] Desoription

There may ba several PCT entries conmscted to one lovel. A link in
the Softwera Lavel Table pointe to one of them. Vhen this Tequest

15 given, the Lénk will be ohenged to the mext active 20T entxy in
the chain which fs mot in vait stete.

Thia raquest ney be given by user as woll ss system programs. Prom
the syatem, thie Tequest ia given by the Vait, Activate, Extt and

Set an Bvant module
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=

MSWTC

s
‘level
to be switched’

PCT

connected

to this level
?

set SLT-PCT
link to next
active PCT

set pred
patching flag

M:DISP
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change level

requesting level + 1

branch to dispatcher;
Sched. Lab. parameters set.




DiATDY (ATTACE/DETACE 4 DEVICR TO/YROM 4 FEOGRAM - LK 14 + 15)

Calling Sequence
35: D address of calling progran

46¢ Soheduled Ledel, if any

74 Mait Flaz (- Ot mo wait; # O: vait)
I

= of ECB containing the related file colo.

Eufry Potzt:  HeATDV

oyt ireas snd

0T (Pile Code Table)

XY (Dovice osk Tabls)

1F? (Logieal Tile Table)

PCT (Program Control Table]

3n 8-vord block in Dynaaic Allocation Avea.

izut/Outout Flies

Tone.

Zunotional Tesoription
This module providss for abtaching or detaching a dovice 0 or

srom a progeac.

1f the devios iz alzeady atteched to amother program, the xequesting
progran mey, dspending on the value of the Weit Flag in AT, be put
into vast staba (vith Teinitialization) unbil the device ia detached.
Gorresponding to the action to be taken, vord 34 in the DU (PCT
addzess of program) is filled or st to /6000,

siote: The SR fe concldered as 3 devices, 5o if the wole ASR s to

s mttached or detached, 3 Tequests mist be given for the Iile

codes corrasponding to the SR typevriter, ABR tape punch and

A3R taze

adar.
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ATDT

set flag 10
indicate
tach or d
request

qet 8-word bufter
in dynamc ares
for parameters

not assigned
or assignad check
to o' tile code

device

naw we hava the pointer
10 the DWT or LFT

2 > AT

return to
D'RMAG or D:USV2
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ATTACH FUNCTION

decrament B a7 0 ——— A7
avent counts

put program relense rolease.

n wait work ares work ares

I [ ]

set program
status ‘not

operable to

avoid dispatching

i requesting

time-siice

retonse
work area
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DETACH FUNCTION

2 i AT

update PCT
(bit not

operat losse
(waitlogation) o aren
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D:GTIM _(GET TIME - LKM17)

Calling Seguence

A7: contains a binary flag.
If this flag is zero, the date and time will be given in
ASCII in the 6-word user block.
If it is not zero, they will be given in binary.

A8: address of a 6-word block, containing date and time.

Work Areas and Tables

The timer block is read.

Input/Output Files

None.

Functional Description

Depending on the value in the A7 register, a 6-word user block will
be filled with a binary or ASCII value specifying the date and time
(DD MM\ LYY, L HHL, MMLSS).
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initislize
user block
with binary
date and time

1

initialize user
block with
ASGH dat

and time

|
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:REEY(SER AN mvwT - unne)

Calling Seauence
0 sddzess of calling progzan
Schaduled Tabel

Event Control Block sddze

MISEEY (potnted to thxough CVISET and used by the xead-only
ayeten progrens)

Work sress and Tadvies
TELE (Softvare Level Table).
PCT (Program Control Table).

Input/output Piles

Yone.

Punotional Description

When an svent has aceurred, ihe system may give this Tequest 8o
nat b veogrens vaiting Tor fhis event oun be Sertuztel, The

e R mcout Tooks on he BID aaross 1n the ool

TLEVD tables aad updates a1l PGTs chained bo this entry, i-e

waibing for this event, allowing corresponding programs to

be mostartad by the Qi patohes.
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setbit 0 in
event character

switch to level 48

see below

[~ reset all chaining
links in the chain
of PCT's connected|
to that entr

- free this entry in

the TEVT

set pred
patching flag
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DioMLV _(COMNEOT A LEVEL TO & PROCRAM - LKM20)

Calling Sequence
451 TCT addreas of calling progran

262 Schedulea Tavel

ATt Level %o vhich the program must be comneoted.

48: Address of nene Block of progren vhich must be comnsoted.

‘Enbry_Pointt DaCFLY

Wozk Aresc and Zables
2:5L0 (Software Level Table)
202 (Program Control Table)
Save ares of progran vhich mot be comnected.

Znput/Output Files

Hona.

Funotionsl Deseription
By mesns of Hhis reguest a link is sstablished betveen the Softwave
Level Table snd the PCT antry of the requested program.

Thts 5 simple in case the level fs fres, i.e. no BOT emizy is yet
connested ta it If the level is not froa, the mev FOT entry ic
ingerted into the P07 chain for this level.
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extract requested PCT
‘address from name biock.

insert new
T in chain

for this level

S

~set level
in PCT

-put PSW in
Save Area

0 —— A7
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D:DNLY ( DISCONNECT A PROGRAM FROM A LEVEL - LKM21)

Calling Seguence

A5z PCT address of calling program
A6: Scheduled Label

AT Level which must be disconnected

AB: Address of name block of program to be disconnected.

Entry Point: D:DNLV

Work Areas and Tables

T:SLT  (Software Level Table).
PCT (Program Control Table).

Input/Output Files

None.

Functional Description

With this request the PCT entry of the program which must be dis-
connected is taken out of the SLT-PCT chain, provided the corres-
ponding program is in inactive state.

If there is only one PCT entry in the chain for this level, the
SLT-PCT link is reset to zero.

Tf there are more entries in the chain, the requested PCT entry is
removed. In both cases the level specified in the PCT entry (DISK2),

is reset to zero.
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fing PCT address
of requested program.

{ake PCT trom change SLT-PCT link,
of this level f necessary

I

st lovel

in PCT
(DISC2) to
er0

E=
=D
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Daver (AT Fom

Calling Sequence

8 adazess of an Bvent Control Flock initialized as follows:

whers XC ic the number of bimer cyeles boforo the progran is re-
atarted.

Sork freas ant Tavles
Tone.

Input/output Files

Yone.
Functional Desoription

Tnia codule processes & spocial time comnection, l.c. fo & Vait

for & Given Time Block.

If the connection io accomplished, D:NGT pits the progrem in vait
stete on tns 0B of the times. If nob, the error cods =4 is set
in the A7 zagister and contzol is retumed to the dispatoher.
The user program is restarted by the MiDOKi motule after a mumber
of cyoles of & apecifisd timer, as defined in & block pointed to

%y the AB Tegistes. At the same time, the program is discomnected
£zom the timer.
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connection
oK.

?

put calling
program in wa
an mer ECB

i overflow:
-4~ A7

return 1o processing
system program
D USV2 or D RMAC

ceset time
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ASGPRO_(ASSTGN A PIIB CODB - BEKZ3)

Calling Sequence
POT address of calling progran
Sohsduled abal, if any

Fointar to user pacameter blook

+ BCT address of D:USV! ox D:EMAC

+ Return eadrass (to DiUSVI or DemMAC)
+ cvr adar

Mork Aress and Tables
So1 (410 Cote Table)

42 (bedve Work fable)

172 (agical Pile Table)

202 (Diac Control Tabie)

& 6-voxd blook in the Dynanio Allosstion kres for use as wark
«an and & 2f5-word block 1f aisc 1/0 in nevessazy.

Input/output Files

Dieo 1s used to zesd in the Aizectory or GRANTB.

Funottonal Desortption

The action taken depends on the type of file oode asstgmment

- fax physical devices, the Device Work Table is updated

- for atec temporary files, the File Code Table io updated, any
neceseary granules are allocated, the gramile table GRAND {s
initialized and the Logical Tile Teble is updated.

- for catalogued files the LFT address ia set In the File Code
Table, tne dizectory is scemned and, for conseoutive files, the
Logioal Tile Table is updated.

- for equalizing file codes, the Fils Code Teble is updated. If it
18 a dtss logical file, ASONT in LPT s inoremonted as well.

0n zoturn, regtaters 45, 46, A11 and 413 ave not destvaysd and AT

will contain the status of the operations
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call
DELPRO

request work area to
save parameters

delete the fi
befors reassigning It

2 —— A7
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ASSIGN A FILE CODE TG
A PHYSICAL DEVICE

take
device name

no

soarch
device name
device address
in DWT

yes.

i no device address

a matching name

ora:
entry in FCT

== ]|
]

a7

I T
I L
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o
work area

for diec /0
(218 words)

Itz
GRANTS of fiis
and write It

I

update LFT
relesse and

work area

0 —— A7

[N

ASSIGN A FILE CODE TO
A DISC TEMPORARY PILE

‘disc tile unknown

 na granute
ested
quential file)

work area

temporary bit, consecutive

bit, lie typs, BOT « GRANTS.
sector address SRCu0, SAC=
BOT+1, BDS=0, BAD~ number
of sactors.
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ASSIGN A FILE CODE To A Catalogue

A CATALOGUED FILE

F0 or
non-existent

disc file code unknown

0 arrar
1 —— A7
roaa i
tory to tind
o cate- delate work arse
logued file
& — a7
T thel
Inknown  delete work area
read GRANTB
check if file
consecutive:
update LFT.
N anfortype T
delete
work area
RET
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ASSIGN A FILE CODE EQUIVALENT
TO ANOTHER FILE CODE
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ELPRO _(DEIBTE A PILE CODE - LOw24)

Calling Sequence
454 PCT address of calling progren

462 Soheduled Label, if any

48+ Tser parasster block addrsss

A11: 70T addvoss of DTSV ar DIRMAC
4125 Return addxess (to DiUSV1 or DIRNAC)
131 CVE addre

Work Aress and Table:

Fon (Pile Gode Table)

LFT (Logteal Pile Table)

202 (piac Control Table)

4 9-word block in the Dymantc Allosation Aves for uce ag work area
sad & 215-vord block if disc /0 in necessary.

Input/Outout Files

Diso 1 used to Tead in GRANTB.

Funotionsl Dosortption

Tuie zequest delotes & previeusly assigned file code. For this
puzposs the File Code Table is scenned and if bhe file code is
found, 1t ie vemoved from the tables If 1t 1s & dtse logloal file
oode, ASONT in vord LFTMD2 of the Loglcsl File Demoription teble
1o decremented and woxd LPTBAD Ls eet to zero. For sequential
£iles, the blooking buffex ia relenssd, Gramiles allocet
tomporazy file aze mde available again.

atoa

0n zeturn, vegiaters 45, 46, AT1 and 413 ave not destroyed end
A7 will contain the status of the operation.
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senrch file
code in FCT

no
0 ———a a7
yes.
ioaso

ol
work area

reset FCT

210

yos

# sequential
file, deiete

blocking
butter

ot
LFTBAD
to 2010

you no
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get
» working
butter for
disc VO

VO errot

10 release the granule
aliocsted to the tile

0 ——a A7 1 —— A7 release work arse
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EEIPRO (READ AN UNSOLTCITED REY-IN - LIM2S)

Calling Sequence

iS¢ PCT address of calling progran

462 Seheduled Label, if eny

47+ Teox A7 (not used)

28: Usar pavamater blook address

M w842

4115 2T address of ourrent progran (DIUSV1) vhers BGZACT contains
the address of the event word on which the uaer is waiting.

4121 Return addzoss (to D:TSV1 or DiMAC)

413: CVD address.

Mork Aveas and Tables
FCr (Progran Control Table).
Cne block in the dymanic aves to Tecord he Toquost.
is block s put in a chain used laber on by Di00OK:
ovmey - #{ink %o nexs block |

2 specis] charaoters
user HOB sddre:

wser buffer address
user_requested length
‘msex POT address
ached. 1ab. address

format of one lack sining potntes of
antry

by
Znput/Outout Files

ile Gode /EF (nozmslly tha eyatan typevriter) fe used to output
the 2 spsoial chasactara apecified by the zequest to inform the
ogerator that he can enter his message.

Functions] Desoription
Wnen this request 1s given, the event count ia incremented emd

& 16-word blook ie Tequeated in the Gynamic allocation srea.

e special characters defined by the wser in & 5-vord paamster
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block are output on file code /EF. The user parameter block is
chained to word CVTKEY of the Communication Vector Table.

will be decremented by
incrament D:0COM when processing the
PCTEVC Key-in message or by t
Cancel Key-in request
et a 16-word
block for
ing the.
request
Qutput the
2 special ]
characters make /O with wait
on file /EF
st parameters
in dynamic biock
chain block
to CVTKEY
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CAWIEY _(CANCSL AN UNSOLTGITED ¥RY-TH REQUEST - 1Y26)

A1ing Sequence
FOZ address of calling progran
Scheduled Label, if any

User 47 (ot used)

User parasster block address
w2

+ PCT addzess of current progran (DIUSV1) whers BCBACT contains
the addzess of the event word on vhich the user ie vaiting.

412: Return address (to DAUSVI or DiRMAC)

413: OVE agazess.

Mork sress and Tables

Pom (Progeas Conteol Tablo),
0ne block in the dynnoic srea to record the vequest.
This block s put in a chain uced leter on by DiOCON:

See under KEYPRO

Input/outont Files

Hone.

Functional Desoription
A previousiy requested wnsolictted key-in must be cancelled if it
ie not used oz not requixed. This involves finding the block with
the request's speofal characters, the resetting of certain para-
metere, espocially event cousts, and releasing the block,
Register A7 cowntaine the status of the request after oompletiont
150, the operation vas suecessful, I 1, Lt ¥as not.
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scan the
queus of re-
qQuests socor-
ding to the
parameters.

decrement

PCTEVC
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out of the chain




DiSWE _(SUAPPTNG KoDULE)

galling Seovence
This module is activated by tho dispateher svery time a svappeble
progran mat bo ovapped vt of Hhe Suap Ares in memory and vritten
on disc in the DICT fils. T4 normally Tuns at level 49,

43+ POT adixsos of progran vhich st be svapped out.

Hozk Azess and Tables
07 (Prograu Contral Table)
4 6-vord block to fornat an BOB for the 1/0 operation.

Input/Output Files

This module urites on the

Functional Description

See page 217 for a description of the swapping procedure.
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tor write

I

write
program onto
DCl file
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S:JEH vequires the address of the Loglesl File Des-

cription Zable (T:FT) of the Tile on which the operation is to
be performed. Tt L3 siven in the A4 regloter. 43 contains the
entry potnt nmber for D:RUAC, bocangs Dise Pile Nanagement is
DAzt of the DIRAC program.

Mozk_Areas and Tables

A buffor of 208 words is Tequized in the dymamic allocation erea
%0 Block and deblock records for sequentiel files.

Tuo tables aze ueedt

- Logical File Deseription Table (T:LPT)

- Disc Control Table (TiDOT)

Input/outout Piles

Dise

© fanagement uses the &iso £ile codes /FO to /FF to perforn

ehysical 1/0 sperstions.
Hesory Layout
#:D9 muat be Tink-edited vith the supervisor and ls thersfore

aluezs loaded inte the sonitor partition in memorys It camnot be
aeolared as a read only program.

Functional Desesiption
The 1:DFK module performs all 1/0 operations for user logtoal filee.
Tt is sctivated by the M:IORM module.

For sequential £

5 1% blooks and deblooks zecorda.
For zantom files, it caloulates the absolute seotor address fxom
the zelative sectos nusbes end vice versa.

[,

Ilccates eny buffers or granules which are Tequired.




O—

MIORM

& AcTvaTe
r g
MOFM ]
CHECK
CALLING
SEQUENCE
0. DIRECT
ves
IF FIRST GET
REQUEST, ABSOLUTE
ALLOCATE SECTON
BUFFER ADDRESS
ser
MovE
RETURN
RECORD ADDRESS

DOES
RECORD FIT vo
N SEC- REQUEST
TOR?
_SET EVENT -BUILD ECB
> Retuan
-RELEASE
TABLES ADDRESS
ExIT
END OF PHYSICAL READ/WRITE ONE SECTOR
ENDIO
DATA MANAGEMENT BRANCHES
TO THE RETURN POINT. LE.
DIRECT ACCESS SEQUENTIAL ACCESS
RETURN POINT RETURN POINT
UPDATE UPDATE
POINTERS POINTERS
RELEASE
TABLE

2-157




OPERATOR COMMUNICATION (D:CTPH / Diocon}

celling Seouence

he module D:00QN handles tho comversation with the speretor via
the typevriter. Tt prints error messages and

ads oommends typed
in by the operator. Therafore, different entry points are
avaslavie:

- to proce:

a commend 4yped by the oparator, where the follawing
registers must contain paramete:
83 = O (entzy point mumber)
A4 = tnvut buifer address,

before the module is activateds

- %o print error messages, uheme these Tegisters mist conbain the
folloving parameters:

43 = 2, 4 o 6, depending on tho type of message.

24 - address of a parazeter block wrich is actuslly & work ares
in the dynanto allocation area, where the messags ie
Sormatted, ort
D e

s of the device on whioh the

xor ocourzed.

Work fress and Tabiee

~ the buffor used to zead the operator comand

~ in the vord CVDOCH in the Communication Vestor Table (CVI) the
cign bit must be resat to zevo after processing, to allow the
acdule to acospt & nev operator commard.

To_print the nesss:

the work avea is used as follow:
~word 0:  zetry flagt 0, if RY met also be printed out.

- 15 stetus to be printed, in binery.

- 20 ndazess of the Device Work Table (W) of the devic
+ OB ueed to print the message.

+ are uaed to format the measege.




To_prixt_the messags DIER the work area is nged ze follov

< word 0:  status to be printed

- 1: sector mumber
- 2: =adress of the Devioe Vork Table (DVT)
- 3 - B: BOB used to print the message

= 9 - n: e used to format the msssag

To_print_the macsage TC_OFF, the vork stea is used as follow

- word 0 = 51 BCB used to print tho message
- 6 - n: aze used to foroat the messags.

sput/Outont

The input and owtout files for this module ave mednly coubined in
the speratorta typvriter, with file code /EF.

For the duap commsnd, howevar, D:0C0M also cust use the &iec unit
file code (/PO 4o /IT) and the print file (/20) which can be assigned

%o any output dsvico.

Memory Tagout

The oporator commmication packags consista of seversl modules. The
D:CTPN module (ussd to read control panel ke
which is memory ecident. The othors are slways read orly.

¢ desived, the user msy also declare DiCTPN a read only progac,
Tt the priority leval to which it 1s comnected mist be selacted
carefully, beoeuss othervise the systea vespanse time to the contzol
vansl intoxrupt msy bacome to high.

ing) 1s the only one

Punotion Deacription

e folloving compenents are included in the operator commnication
packeget

INTCP g5 the control panel interrupt routie.

DGIZE 1n the control penel program, i.a. it handles the input of
opezator messeges (somory resident).

D:000K processor the input of operator Zessages or the owtput of
oysten messages (noxmally dise resident).
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The D:0COM program is used mainly to print error messages to the
operator and to process commands typed in by the operator, such as
cc, RY, RD, DM, DD, etc.

After the command has been read by the D:CTPN module, control is
passed on to D:0COM to analyze and process the command.

All commands, excluding Dump and Connect, are processed by D:0COM.
The Dump and Connect commands require the use of external devices
and are therefore processed by the D:DUMP module, which must run at

a lower priority level than D:CTPN and D:0COM.

ERROR MESSAGE

FORMAT
MESSAGE

{unsoli-
cited AND ECB

command)

SEARCH
REQUESTING
USER PROGR.

PROCESS

wove COMMAND OR
ACTIVATE

TO USER PROGRAM RELEAse

.
e
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CONTROL PANEL INTERRUPT

INTERRUPT

BUFFER,
IF AVAILABLE

SET BIT
FOR

BUFFER
OCCUPIED

TYPED-IN
COMMAND

(HD or HT
command)
PROCESS ACTIVATE (e next page)
CCOMMAND D:0COM
RESET BIT
7O RELEASE

RETUAN TO
DISPATCHER
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Ml (DYMKTC MENORY ALZOCATION HADLER)

Calling Seauence
&

: Length of requested buffer, in characters (bits 1 to 15).
6 B4 0 = 15 user zequest (from HGSUF)

T6 314 0 = 0: systen roquest.

43+ Pase address of azes in which buffer is allacsted.
e

€2 a5, W

Satey_Poing: WM

Work Areas and Tables

Tynani Allocation Area (See Chapter 3).

Funetional Desorivtion

Wnen a request 1o made to thic module, it sesrches the dymemic
allocation aren for 4 frea buffer. If no buffer can be found whick
15 large snough for the roquest, tho ssarch is Testarted. Whar a
euitable buffer is found, it ie initislized and the status flag in
4he buffer guide is Toset $o 0. On roturn the address of the Te-
auestad blck can be found in regicter A7

Tn case & zequest cennot be sabisfied, HiDNA Teturns A1 with the
valus 0, to indicats dymasic erea overflow.
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load
butfer guide

is
this buffer
free
?

end
of Dynamic
Area

compute

is
buffer large
enough
?

build

ew
buffer

I

buffer address
in A1 of calling
program
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MM (DYNAMIC WEMORY DEALLOCATION FANDLER)

Calling sequence
address of the buffar valoh must be desllocsted.
baso address of azea containing the buffer

oF 415, wom

<D

Latry |

Nozk srens and Tawles

Dynauic Allocation Avea (see ohapter 3).

Znput/Output Files

Yone.

Eunetfonal Deseriotion

Vhen & Tequest is given to the M:DNL modulo, 1t searches the buffer
Which wust be dsallocated in the aynasic ellocation ares (address
in 41). I the buffer fo fouwnd, W:DIL updetes the mecessary buffer
guides end the status flag in the deallocated buffer guide, thus
meturning the buffer for allocation.

If the buffer ia unknovn, the system halte, i.e. & branch is mae to
IIRDT, with exzor code § in A1.
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- load buffer FB bit in buffer guide =
bit 15: if 1: free butfer

address
- reset FB bit if 0: occupied buffer.

end

of dynamic
area

?

P1 is buffer guide of
preceding buffer.

buffer
unknown

load buffer
quide P2

P2 is buffer guide of buffer
to be deallocated.

load butfer

P3 is buffer guide of
guide P3

following butfer.

return to
ing program
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MaDCR (TIMER_HAVDILER)

Calling Sequancs

This progrom is started by T:RIC sctivation.

On entry the narameters ave contained in V:FLAG, which 15 set by
the TfRIC module.

Wosk freas snd Tavles

TiFIAG: flag vector inticating the biner chain to be sosmned.
VIRSEN: & value veotor to reset the tisers.

HUTINE:  tgper block stast sdtvess.

FIROIN:  chain potuter start address.

111 vrograns connected 4o tsmer blacks (built by the M:ONTH molule)
sze cansged by DK

Input/Ostput Files

Hone.

Funoticnal Deseripiion
This module 1s started on sctivation by the T:TC elock driver and
rans at level 49.

It 16 oomponed of three sodules:

- MiDCK2 nenages the ohain of programs comnected fo standard timers.
1I0K3 managee tho ohain of programs connected 4o tho absolute
time (50~ TH_MN_SS)

K4 nenzges the prograse whick are put in 'Walt for a Given
Timer.

HiDoRa fivat chacks VIFLAG (initialized by T:REC) fo £ind out if o
chain of prograce connected to a timer must be amalysed.

At the end of M:DOKZ, 07 in case no programe are comneoted o the
sosnned time: chaing, the aboolute time cptien is asked for. If it
ia present, MiDGK3 Lo storted, otherwise N:DCK2 exits.

If there aze progras comneoted to a chain flagged by I:RTC in
ViPLAG, the times blooks are updated snd the programs are activated,
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1t necessery. If a Walt for a Given Time block is detected, that
option is agked for and i it lo present, MiDOE4 is started. Other-
wise, the block is iguored. At the end, contzal is Tetwmed to the
atopatcher throngh an Bxit zequast:
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M:DCK2

is there
a timer
chain to
scan?

SETFLG

end

of VIFLAG

scanning
?

absolute
time chain
option
present?
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SETFLG

reset scanning
flag

yes LOOPA
test
- 2nd word of
Il block (NC) "+
increment
negative NC
3rd word of one activation
block (PR)
is ‘Wait for 3
a Given Time’ disconnect
option biock
present ? from timer
is
M:DCK4
N—

M:DCK4

present
?

yes
reset
pulse rate

activate
connected
program

end

of chain
scanning
?
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Absolute time

M:DCK3
management
no
no ? yes ™
load one
absolute
time block

</\\
o MM”bloy'

HH timer
= HH block
?

yes

SS timer
=SS block
2

first acti-
vation of
connected
program

disconnect
program from
this chain

BLK

from absolute
format block
to standard
format block

only one acti- connect
vation, s0: block to chain
disconnect detined by
timer user

le

end

of chain

scanning
?

EXIT
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‘Wait for a Given Time'
MDCK4 block management.

reset event
bit for which
the program
'was waiting

disconnect
block from
timer chain:
F:BLK

return block
to Dynamic
Allocation
Area

scanning

return to M:ITSA in
@ M:DCK2 module.
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D:BL& (RELRASE A BLOCK FEOW A TTMER GRaTH)

Calling Sequence
Al: chain potator address.
Adizess of block which muat be discomnected from the chain.

iz mosule is called oily by:
— DDA (Diagomnect a Tiner module)

~ MeDCE3 (Abaclute time mamsgement module)

- M:DCE4 (Wait for a Given Tine! management mofule).

Wozk fress and

11:POIN: chain pointer

Znout/output Files

Nona.

Fanctional Desoription
Thiz module 1s a service Toutine by meane of which a block can be
atsoonnected fron a timer chain.

The block which must be disconnected {s looked wp and tha chain
potnter updated.

At the ond of the rovtine Al will contedn one of thess velues:

41 4 <1: dssconnaction performed.

==+ the block canmot be found in this chain.

42 remaine the seme.

43 and 14 avo destroyed,
46 tust contatn the return address.

2112






save
chain pointer
address

load one
chain block
address

is

this

block to be

no “disconnected:
2

is

this the

last block in

the chain,
2

next block
address in
previous black
address

is)
this the
first block in
the chain,

~next block ad-
dress {0000) in
previous block
address

~ update second
word of pointer

requested
block is
unknown in
this chain

reset the
two words
of the

pointer

RETURN
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M:400 ({NON-WIRED INSTRUCTION SIMULATION ROUTINE)

Calling Sequence

When an interrupt signal is generated as the result of the use of

an illegal instruction code, the I:LKM module is started. First,
this module checks whether the code specified is an LKM instruction.
If not, the M:400 routine is started and I:LKM transfers the follow—

ing pvarameters to M:400:

Al: wuser operation code
A2: address of user data

A%: user data.

Work Areas and Tables

T:0PC (non-wired operation code table):

MULTIPLY DIVIDE
OPERATION CODE |OPERATION CODE
one character per
operation code

DOUBLE ADD DOUBLE SUBTR
OPERATION CODE |OPERATION CUDE

L

R

L~

The scanning index is initialized by a parameter L:TOPC:

L:TOPC EQU 'non-wired op.code number - 1!

T:SRA (table of addresses of non-wired op.code simulation

routines):

MPYMOD address

DIVMOD address one word for each
simulation routine
ADDMOD address address

DSUMOD address
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VR (user infornation sefeguard table)

Bach entzy (18 words) in thie tedle containg P-register,
5V and regioters &1 ta A1 of tne user program, plus
the Poregiater and PSV of the similation routine.

he musber of entriss ia defined at systen genezation
+i0a.

ho acanning index is initialized by a parametes LiTSVR:
LTSV BAU (mumber of entries - 1) X 3.

2:8VR (M:400 routine register eave ares)
e length of this srea is B wordst

ey

Input/cutut Files

Hone,

Punotionsl Deseription
Pirat the MeA00 ohecks the validity of the given cperetion code,
1t ie not valid, the ABORT zoubine is started with code 2.
Thon £t chacks the T:SVR table to aseign a save srea. If overflow
ooeurs on his tabls, the ABORD routins ie started vith code 1.

bl
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In this cese the overflow iz not a usex error, but a system
surzenter (too bany non-wired instructions encowntersd at
the same tine).

VE entry is aveilable, the ussr program mist be Testarted

00 gives sontral to the M:B00 vhich operates at uger level.

operand and initalizes an arith-
operation cods given up by user.
6 tho end of simlstion control is given back to the

Thic routine locke for the user
metical Toutine to similate the

00 zoutine
“hich updstes the user progran's P-regicter, PSW and condition
register Vefore restarting tho use progmas.
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analyze
instruction
format

compute
operand
address

initialize
simulation
routine

ABORT
(code =2)

MPYMOD ADDMOD DSUMOD

- new user CR
- new user
P-register

return to
user prog
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LT (TRAPPING ROUTIFE)

Calling Sequence
Cpom interrupt caused by use of an illegsl inatriction, & branch ie
mace to IiTRAP via the tzap locationt memory sdiress /7d.

Mozl 1
2-15 stock.

 and Deble

Inpst/output Files

Kone.

Functional Description
ATter saving B reclsters in the A5 stack and a shack on overflow,

the pasameters are prapaxed by TrTRAP for the ¥:A00 zoutine, which will

simlate she illegal inatruction.
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LTRAP

save 8
register in
A-15 stack

stack
overflow
?

A2=user
instruction
counter

S

instruction
to be

e
simulated

Al =2nd part
of instruction
to be simulated
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