PART 2 DRTM CONFIGURATION
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1 System Components

The Tisc Heal Time Moni4or congista of a number of modules, from

which *he uger can seleat those that are recuired for hie applic-

ation and aonfigure his own monitor. The main parts of the monitor

a2ra:

- Wueleus, conziating of monitor modules running at lewvel 48

- aystem Tnterrupt Madules, rTumnning at levels between 0 anc 47

- Eyatem Programe, running at levels between 43 and 6%, of which
the Syeter Command Language (SCL) module iz the most important

CHE .

411 modules are centered around the dispatcher, & meonitor routine
which determins s whish routine is ta be execuied next, on the
basnis aof priority levels.

HUCLEUS

The nuclens of the IRTH consizts of a2 set of monitor modules which
muat be cemory resident and Ton at level 48, and of = number of
gystem tablea.

Teually, the medules at level 48 are a continuation of an inter-
Tapt 2t a higher priority lewel: an initerrupt is accepted at =2.z.
level 5, a brarch is made tc a module at level 48 and there She
interrupt is processed. Thiz enables other interrupts fo be

accepted again.

Monltor Modulas

¥enitor modulss running at level 46 are the dispatcher and a
number of servipe routines to handle certain monitor reguests.
The dispatcher's function is to decide which is the next routine
ar program which must be executed.

The meniter request handlers perform the fellowlng functiona:

- Physieal I/0 (LEM1}

— Activate (LEM1Z)

- Exit {LEM3)




- et Event [LEM1)
- Get Buffer/felessze Buffer [1EN £4/5)
- Wait for an Event [LEMZ)

- Switch inside a Program [LEM13)

They all run at lewvel 48 and thuz meke uae of the A15 stack just

ag interrupt roukines.

Syatom Tables

The following tables are part of the DRTHM nueleua:

= T:CVT, Communication Vector Table, ¢rnlaine parameters concerning
the memory configuration, such as memory size, steck base address,
dispatcher address; ole.

- T:LEM, menitor reguest table, containing the addresses of the
monitor reguest handlera.

- TsREMAC, contains the addresses of the memory zesident monitor
request handlers.

- T+PCT, Program Contreol Table, iz actually a pool of PUT's, one for
each wser program. Bach teble conzizt of 18 words of informaticon
relevant 4o the program to which it referz.

- T:5LT, Boftware Level Teble, coneist of 15 entries, aorresponding
to pricrity levels 40 to 63%. It i= used by the dispatcher to Tind
the surrent POT conneacted to s givan laval.

= T4FCT,; File Code Teble, contains the links between logical file
aedes and the dise files or peripheral devices to which they have
been assigned.

- T:5WP; containing the PCT addresees of swappable programs.

- LWT, Device Work Table, ons for each peripheral device, containing
the negeszary parameters on the devige and its logical handling.

- T:DCT, Dise Centrel Table, supplements the DWT for the disc I,/¢
driver and faellitates communicziion between Data Mansgement, disc
driver and monitor. There is one DCT for each dise and DAT,

- T:LFTy Logical IMile Description Table, contains the informgtion
neceagsary far an Ifh operztion on a logleal file. One table is
aselgned to each file.

= Timer Management Tablesz.

- T:0T (Pbal of DAD Control Tsakles {DﬂDDT}}

- TtBTE (Pool of Bit Tables (BTB))




SYSTEM IKTERRUFT MODULES

Thie eet of opodules consists of a nanmber of routines which service
certain hardware interrupts. The set can be extended with user-
written interrupt routineca.

- Fower Failure Houtine {I:PFaR)handles the power failure inter-
+upt and normelly cperates on the highest priority level (0).

— LEM Handler (I:L¥EM) handles the LKM interrupt when a menitor
request is given, then branchez toc the reguested handler. Also
kandlea the interrupt which ocours when an illegal
instructicn cede 1s used, Formelly cperates on priorlty lewel 1.

- Feal Time Clock Interrupt Routine {(I:RTC), which hendles the real
time clogk.

- I/0 interrupt routines, which handle the interrupts coming from
the varlcue standard peripheral devices.

— TUzer interrupt routines processing the interrupt from external

nser devioes.

Hota: Not-recognized interrupts, i.e. interrupte for which ne routins

has been included at system generation time or loaded at in-

itiglization tima, will caure & system heng-up.

SYETEM PROGHAME

Yarious programs, Tunning at levels between 4% and 63, mey be in-
cluded in the system. They may be either memory repident or read
ol

Syvatem Toader

Used to load memory resident, read only, swappable cr beckgreund
pragrams and interrupt routines. For the read only, awappable and
background programs the loader is actdvated by the dispateher. For
penery regldent programs it is ealled by the Eystec Command Language.




System Command Languase [EDL]

Ta pracese the varions IRTH control commanda, different routines
msy be sctivated. These routines are read only and need not be
memory resident. They can be connected to any level frem 47 1o
61 in case file code /B0 (corntrel command input) is assigned to
the typewriter. When fE0 is assigned to anather device, the B5CL
routines must be connacted to a level between that of D:000M #1
{gee below) and 61. Output from the 3CL takea place on file code
/EF, which muet zlways be the typewriter.

Control Feanal Frograms

4 wumber of pregram= ie reguired to process the contrel panel
interrupt and the cperater commands. These prograws may be con-
nected tc any level between 49 and €1, but the cholee of level
et be mede very carefully:

— D:0TPH re=da the operator commandes and activates the routine
required to process a speclific command.

D:CTPH mast be memory resident and it is recommended fo connect
it to = high lsvel, fi.e. 49, This will not be & sericus object-
ion because it 15 a relatlvely shori progrem and its mein funct-
ion is to read an cperator command with 'implicit wait'.

- T:0G0M progesses warious commands, especially RY and RED, and
prints errvor messagee. It iz recommended fto use it se a read
only program,

It may be connected to any level from 49 te €0, but if = higher-
priority read only program is Tunning, D:OC0M will net get cont-
rol. Thus the syatem may be locked, if such a program agcident-
ally requiree operator interventiom =28 a result of an exrroer upon
a request for I/0, since D:DCOM may neot be loaded.

Therefore, D:OCOM must be connected to a priority level higher
than those of all other read only programs requesting I/0 on
deviges on which retry operatlone sre possible. For example, if
D:0C0Y iz comnected teo level 55, read ocnly programs &t lewvele 4%
to 55 must not use devices such =2s line printer or punched tape
gquipment, but disc files only.



For theze reascne, it is recommended to connect T:OC0M £0
priorvity lewel 49,

- DI:DUMF iz =n optional program which is used in the aystem when
the duop feature ie reguired. Tt is s read only progral.
Since it makes uee of the line printer {on which retry opera-
Licne are posaible) 1t must be connegted to a level betwsen that
ef D:QCOM 41 and 61.

Dtz Mansgement

Thiz program performa the logical input/output for disc devicee.
It may be connected teo any level between 47 and 61 and can be used
by any user program. If the pricrity level eof the user program iz
higher than that of Data Management, the request is recorded in
the Activate queus znd serviced as @con as Datz Management hecomes
the program with the highest priority in the system.

The Data HManagement program must be memcry resident and it le re-
commended to conneet it to lewal 49,

The aystem iteelf dees not make use of diso logical 1/0, so if the
ueer wighes he can remove thiz medule from the meonitor to save

menely SPAce.

Uaer Service Calls

These are routines handling certain momiter requests pade by user
programs, such as Assign File Cede, Delete File Ceode, Connect a
Program to a Level, =tc.

They may be memory resident or read cnly and can be gonnected to
any level from 43 to 61, It iz recommended to use level 43.

if they are memary resident, they can be galled by any BEET pPTOgTAl.
If they are read only, however, they can be celled only by user
programs of & lower priority level.

At eystem generstion time, the user 2an gelect the monitor request
handlers which he regquires for his programe. They may be individu=-
glly declared az read only or memary resident.

Giving & menitor request of which the gorreaponding request handler

has not been ingludad, may result in sgystem hang-=up.
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Dise Allecation Frogram

The dizc allacation program, which may be connected to any level
from 49 te 61, handles the allocation and deallocation of granules
for diee files.

T+ must be memory recident and will be connected to level 49.

The Dizc 4llocation Progrem is called by Tete Management and by
the moniter requests Aseign File Code and Dalete File Code. This
implies that, if it is declared as = read only program, it oust be
of & higher pricrity than those programe.

Tipe Handlez

This progrem iz sctivated by the real time clock and handles all
the programs connected to this clogk or to one of the timers. It
muet he declared memory resident, becsuse it is activated with

avary real time clock interrupt.

Note: For all syatem read only programe, the gtart address must
ba the first word of the pTograil.




2 Internal Organization

LISEATCHEL

211 menitor modules are centered arcund the dispateher, a module
which Tuns =% level 48 and divides centrel precessor time between
prograns socording to their priority leval.

When an interrupt hae been handled, the diepatcher determines which
progras et be etarted and prepares its mctivation by loading ite
start address and regicter contents from the save ares (a 16-word
area in front of the program or in the Read Only Save Areal,

For hardware interrupt levels and level 48, sontrol will be ra-
turned to the interrupted routine. For software levels (>48), the
digpatcher will compare the pricrity levels of the programs which
are active and nob walting for an event, in order 4o find the one
with the highest pricrity. The dispateher findse thie information in
the Program Oonirol Teblea, the addresees of which 1t locks up in
the Software Level Table. If the higheet pricrity program is not
the interrupted program, it will receive contrel after the relevant
deta of the interrupted program (P-register, PEW, registers 41 o

414} have been stored in ite save zTea.

1f the interrupied orogram was alsc the cne with the current high-
gzt priority, it will be restarted.

MEMORY QRCANIZATION
The memory layout has already been desoribed in Part 1, Chapter Z.
TR this section the internal management of the varicus partitions

will be discussed.

Iymamic Allocetion Area

The area of memory which Temains after the Initial Program Losdar
has loaded the monitor and user programs, iz formatted by INIMON

g5 are all other memory paritisns. The minimum =ize of the area,
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to be specified at ayotem genersation time, is TO4 worde.
INIMON glves the follewlng lsyout te this area, which 1s to ba
ased for dynamically allecating buller space to ponitor or user

PTograms:

RINITOR

LISER PROGAAK
AFER,

| -~ F P AC

TOfAR —=

n: BLFFER CCCUPIED

D¥reaMIT AREA

5

{: BUFFER FREE
DLWRAY BILFFER OF 1 WCAD

EMD-OF:-&FEA FLAG

Bloeks of memary space oan be reguested elither by the aystem itselfl,
ar by the user through a Get Buffer monitor requeet. When a buffer is
allocated, = buffar guide of one word is set in fromt of it, in which
bit 15 iz =et to O, %o indigate that the buffer is allocated. If a
requeat is sent for deallocation ef this buffer, either by the systec
or by the user [Releape Buffer monitor request), this bit is set to

1, to indicate that the buffer is free again, After a nuwber of such

requestes, the dymaoic =rea might look 2= follows:
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TD¥aR T
b

CSCLURED BUFFER

FREE EUFFZR

I

GLCUPED: GUFFER

K

QULUPIED BUFFER

FREE BUFFZR

M | EMO=-0F-ARLER FLAG

Any new requests for allopation are handled in such a manner that
the first free area enoountered, whigh is large anough for the
request,; is allocated.

Allocation is dene by the M:DMA module.

Iealleooatlon i1s done by the M:DML module.

Below an example ls gilven of a gequence of requests for allocztion
and dealleoaation of buffers in the dynzmic ares.
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HuaE fron

This area, if used, iz lecated behind the memory resident area.

Itz length is defined at systen generation ftime and this sige will
be pat in location CVISWE of the Communication Veptor Table (r:ovrT).
After loading, this word will point fto the first word of the Bwap
Area, which iz initislimed by INIMON.

The gize af the Swap Araa muﬁt be at least as long ae the longest
awappable program ueed. To optimize the swapping operations,
however, it is recommanded that this be a multipls of 200 worda.

Program Save Ares

Each time a program on lewvel 49 to 61 is declared (RO, LD and 3W
gommande for read only, memory resident and swappable prmgramé}
the sysztem alloecetes a save area for this program in the Frogram
Bave NTer. Thiz is dona in the gama way ag buffers sre zllogated
in the Iynemic Allacation Area.

At =yster generaticn time, only the eize of the Program Save ATea
ie defined, which muet be at least 170 words. It can be redefined
at moniter leading time. After the system hes been loaded, the
INIMON meodule will initialize thia srea as followa:

CUTEAY —j POIMTER T0 HEXT BLOCK FE = =4 BLOCK
a COCURIED
I_ PRINTER TQ MEXET BLOCK FE = 1 BELOGK
FREE

b
I
iR

|—'- 0 1EMD OF SAEA)

For one prograc's save area a blaock ie allocated of 16 words ar,
if sgheduled labels are used in the program, of 16+1+156+2n words,
where n iz the maximum number of scheduled lables allowed in gueue
{FILLAB, see Part 1, Chapter 4) at the =ame time. {The number 16
consista of: P=reglster, P5W, register A1 to Al14).




This aren ig filled as follows:

POINTER TO MEXT ALOGCK |8 —
SAVADR - P-AEGIETER i a
PEw
WITHOLIT
SCHEDULED < REGISTER A1 .
LABELS -
T -
1 mesiren ae
e
SAVADR — P-HEGISTER 16
PEW
WITH
SCHEDULED -] HEGISTER A1 It
LABELS il e =
T —
REGISTER A14
TWO'S COMPLEMENT MUKMBER (F LABELS TO BE ZCHEDULED
FIAST SCHEMILED LASEL TO BE DISPATCHED
VALUE OF A3 REGISTER I8 MAIN PROGRAM
SECOMD SCHEDLLED LABEL TO BE DISPATEHED
VALUE OF AR REGISTER IN MAIN PROGRAN
i :-:"-
e
POINTER TO MEXT BLOCK .
NEXT SAVE AREA

The pointar SAVADE in tha Program Centrel Table (PCT) will point
directly to the zeccond word of the Save Area, as the TFiret word
is used for epace management to link the blecks in the save area.

Bead Only Area

This area is looated hehind the Program Save Area in memary. Its
length is defined at ayetem generation end must be at leset 1083
words. The word CVIRDO in the Communication Veotor Table [T:OVT,
see below) containe thiz length at system generation. Alfter leoad-
ing, the monitor initialimation program INIMON will store tha
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beginning addresa of the Read Only Area in the loeation CVTHEDO,

Kepory Resident Area

Thiz =rea iz used for memory resident programe.

4t systenm generation time, the looation CVICR in the Communication
Vaetor Table contzins the length of thisz ares.

ifter loading, it points teo the first word of this area, which is
initizlized by the INIMON program as follows:

rl-ae = 0: BLOGCK
CVTCE —i . POIMTER T0 HEXT BLOCK Bl St
—# RDINTER TO NEXT BLOCK F | = 1. BLOCK
FREE
o

0 {END CF AREA)

Memory space is allccated to preograms in the saze way as in the
Tynanic 4llccation Aresz, i.e. each program or memory bleck is
preceded by a pointer, containing the address of the next one and
an IR bit,

Jackground Ares

Any memory space remaining after the above cmenticned areas is
implicitly designated as Background Ares. The elze must be at
least egual ta the asize of the longest background program used.
This zrea is erganised in the =zame way ag the Dynamic Allocation
Areat




CVTERE ~f= E .
CCCLPIED
- 1
FAEE
iy a
QCCUMED
= b
QCCUPIED
M= 0 (EMD OF AREA)

The difference with the Dynamie Allocation Are=s i=, of course, that
here bloocks are not alloceted for buffers or work areas, but for
complete programe.

The locatien ODVTBEG inm the Communication Vector Table contains the

beginning address of the Hackground Area.




FILE FORMAT

Apart from the user files, which are either sequential or random
AR depcTibed in Part 1, the system makes uee af two other file
formats, especially during initialimation of the systeo and
during the loading of tha different user programct

S ey B - I A N 2 N

Whnen a progrem is created, e.g. under the Diso Operating Monlior,
the result of the assembly and link edit srocesas 1l a file of the
lead module type [IM; see Diap Organization in Fars 1). All execut-
able programs are recorded on 4ipg nermanently in this lormat,
which ie relocatzble.

Core ImﬂEE Farmat {E:GI Filel

Every time the system iz sterted from scretch, a special file,
called D:CT file is crezted om disc, to optimizme the loading speed
for reed only and ewappable programs. Thia is done at monitor
initislization time by the INIMNON module,

At first thie file gontzine all the eyster read only programs, in
absolute formats It is expanded with all the read only and swapp=
able programs declared by the user through the 300 commande RO and
GWa. The syetem can create this file when the beginning addrecses

af the Head Only Area and Swap Area are knoewn, i.e. when the part-
itiening of the memory has been processed. Then the eystemn can
ralecate all the neceasary load module files and copy them onto the
D:CI fila. 411 thiz is dene by the moniter segment DeUSV3I, which is
firet called by INIKOH end after that by the System Command Langu-
age SCL when an HO or EW command is processed.

The size of the D:0I file must be declared at Sysiem Generation [see
sppendix & o Part 1).

CWAPFING

Fof sach swappable program; twoe parameters control the swapping
DTOCAES s
- TS

- BEC




Only if they are hath 0 & swepping operstion mey iake place.

TS indicates the time slicing and ie decremented by aone every 100

millicsaoonds.

SEC [ewap event count) ie incremented for each dise I/0 and for

each cther T/0 cperaticm if the B option had been selected at

declaraticn time (see SW system command). It is also insremented

during the processing of any monitor requestis performed by poa=

=ibly disc-resident progs. It ig decremented at the end of an L/0

operation =a well ae at the end of & monitor reguest for which

it hed been incremented.

When both TS and BEG are O, & swap=out faollowed by a swap=in is

atarted only if & program of equal or higher priority than tha

current one 1s welting to be =wapped.

A program exit forges TB toc O and in this case, when ite 3EC be-

aopes O, the program will be averwritten by the roxt owappable

program, il any.

During wailt requests, TS ie oansged == follows:

= gxplicit wait: if bit 15 of AB ies set to 1, T5 is reset to 0.

= with non=-disc I/0 aperztions, if the control unit was busy or if
Lhe wait bit wes set and if bit 7 of AT was also sel; TH is re=
set to 0.

= put in wait on dymemic allocetion arsa overflow: no action.

= 211 Get Buffer regquests issued by swappable programs mist be
ipaued with bit O in AT =set.

= When a program ie put in weit because a device has already been
Zttached ta snother program, TE ia rasct to 0.
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SYSTRM TEBLES

Some of the memiter modules provide links between the user programs
and system programs. These links are in the form of tables, =ome of
fixed length, scme of warlable length. The tablee provide for all
commanication between user and systam seftware, especlally between
memery resident and non-resident programs. These tables muet be
sreated at system generziion time as they define the main characl-
erigticos of the system.

The tables may be looated anywhere in the first 16k of memory. Une
table, which contains pointers and information about =1l the others,
nas thle address stored in & fixed location:

— logation /82: sddréss of 1:CVT (Communication Vector Table].

The other tables are:

— Ezch progrem has a Program Controel Table (T:FCT) in the meniter
area, whera all the neecessary parameters about the program are
gtored and updated by the monitor.

- The Software Level Tabls (T:5LT) holds the 20T addresses of the
purrent programs for each software priority level (49-63), to

enable the dispatohar to find the current highest priority pro-
gram in ecase 1t hae To glve gontrol ta = program.

- When a program wanis to perform an I/0 operaticn, this is done
through a file eode from the desired device or diae file., In the
File Code Teble (T:FCT) the monitor will find the addrese of a
Device Work Table (DWT) or Logical File Tabls (T:LFT), whick

containa parametere about the device or logieal dise file re-
lated to the file eode specified., The IWT aleo containe the
address of the I/0 driver nseded to parform the I/0 operation.

If the I/0 operation is to take place on a dise, the Legical File
Table {T:LFT) pointe to a Disc Control Table (T:DOT) which acts
az a cemplement to the DWT for the dise driver and providee a

meane of communication between Data Management, disc driver and

maonitor.

T:RMED and TiLEM are tzbles contzining the addresszes of the
routines which prooese the user progrem's moniter request.

{n]

= T:E8WP contains the POT addreases of the program whieh must be

sWwapped next, for each software priority leval.

-~ T:DP [Pool of DADCTs): +he DADCT iz an extension of the Dise Control Table
T:37F (Paol aof EB'Ba)}; the BTE 1= an exteneion of the DATOT.
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Communication Vecter Table (T:CVT)

This table provides a uselul link betwean scystem ccmponents whieh
zTa memory resident and those which are net. It contains the =add-
resses of gyeten tables and common eubreutines. By addressing them,
in read only syetem programs, according te thelr relative positions
in the CVP, an external reflerence from a non-resident <o = memoly

razident system component may be avoided.

T-GMEE B CVTEKG
T:CaT3 CUTOICK
TGP CWTHEY
T CICP CWTLAS
T.Gi0A CuTCET
T:CELM CWTOWA
T:CTIM CWTOML
T:CFLS CwTLYE
T:CRET CUTESE
T:0MAR CWTCRE
CUTFLET CWTEAE
i RESERVED CUTIEY
A TIDT CYTESY 4 U
CWTOST CYTHEY -4
CYTLET CWTEET B
CWTRCT LTRSS i
CWTELT CWTSEST +1d
CUTESY CUTSEST +12
LUTARG CUTSSY g
CNTCR CUTPAF
=5 CHTSWR
-.';-u;:rs.
CYTaIc
CNTCIF
CWTTIL
CATTES
ONTFOG
CUTEFT
CWTWAT
CVTEET
LY TRP
GVTETE
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T:0M52
T:C5TE
T:CDEF
T:CIDF
T:0IDA

T:C8LM

T:07TIM
T:CPLE

T:CRST

T:=DYAR

OVTFCT

CVTDWT

CYTDCT

CVTFCT

CVESAT

givea the machine's memory size. It is calculated by the
eystem =t loading time. If it is O, the memory size is 32k.
aontaing the base address of the system atack, a= defined
at syatem gemeration time.

containg the addrese of the dlspstcher.

contalnz the status word of the Idle Task.

pontaine the P-register value of the Idle Task.

containg the maximum number of acheduled labels allowed at
the geme tioe in ond prTOgTAL.

pontaing the address of the RHeal Tipe Cleeck tables.
sontaine the numbar of pulses of the timer during one 20
meee pericd (PR): 1 for the 50Hz etendard cleck.

asontaine the non-gtandard clock reset wvalue.

aontaine, =t system generatlon time, the length of the
dynamic a2llocation area. After the ayatem has been loaded
it contains the address of the firat word of thies area.
contains the sddress of the File Code Table (T:FCT), i.s.
of 1te firet word. Thie word conteins the length of the
file code table, in characters.

containg the address of the first entry in the Device Work
Table {IWT). The word (CVTIWT)}-2 gomntezinz the entry length
and the number of entries in the LWT:

entry length {in char.) | number of entries

0 T @ 15

pointe to word O (DCTHD) of the first entry in the Disc
Control Table (DCT).

pointe to the first word of the first entry in the Program
fontrol Table (POT) Pool. This first word contzins the
name of the first program in the FCOT Fool.

gontains, at system generatiom time, the length of the
Prograo Save Area. After the system hes been loaded, it
points to the first word of this zrea.
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CYIRDO

CVTChH

CYVTERG

o CM

OV TEEY

CVTLAD

pontaine, =t system generation time, the length of the
Resd Only Area. After the system has

been loaded, it points to the first word of thie area.
The Read Only Aves is preceded by two reserved words used
by the loadar.

containg, at =ystem generatien time, the length of the
HMemory Reeident Area. After the system has been loaded, it
pointe to the first word of this erea.

need not bhe met at system generstion time. After eystem
loading, it will eontain the addresa of the firet werd of
the Background Area.

contalng the address of the T2-character bulfer which is
uged to resd an oparator message. The bulfer muet be
located in the firat 16k of memory, because the sign bit
iz used to indigate whether the buffer is being processec
(=1) or free (=0) to accept an oper=tor message. If the
gign bit ie et to 1 and the operator preases the contral
panel interrupt button, it will be ignored by the eyeteb.

ig get to zerec at system ganarsticn time and iz ueed by
the 'REead an Tneollicited Hey-in' moniter request to
b1iild the chein of regueets from user programe Tar read-
ing the unsellicited key-in.

containg the addrese of a2 dispatcher subrcutine whielh
manages the scheduled label queue in the Save Araa,

CVTDYR, CVIEKE, OVTORE and CVTSAE are set to /8000 at system gen—

CVISEY

aration time. They are wsed to indicate overflaow [simm
bit = 0) or not (=1) in the Dynamie Allocation Area,
Background Avea, Memory Hezident Avea and Program Save
Area, In casze of ogverflow, these event bits are u=zad te
it & requesting prograc in weit stete.

iz a status word containing varicus DRTM flags.

The sdlgn bit ané kit 1 are ueed by the Dump program when
the HD gommzndé is given.
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CVITWF

CVTESY
CVTEEY
CVISSY
CVISEY
OVIaET

CVISEY

CVTEWE

Bit 2 = 1: the sutomatic restart routine stops alter a
power failure to allow the operator enough

time to perform sny manuzl cperations re-

quired.
Bit & = Q1 mne halt in the awutamatle regtart rouvtine.

Bit the zystem iz resdy to run. Thies bit iz resat
to 0 at system generation time, Alfter oom-

o
i
By

pletion of losding and initiallzatlion, it is
gat to 1 to indicste that all syetem read
only prograce are now recorded in the DidT

file, in core image form=i,

Twe other status worda sre slse availsble for uger programns.
They can be uzed by any appliocation either to econtain tabla
eddresees cor any informaticn about the application. Thase
words sre gll reget to zerc at system generation time.
Power fallurefauvtomatie restart cptiecn, set by system
generation., If 1t containe 0, the cptien has not been
selected and the systenm will issue a belt in case of power
failure., IT the optien hae been selected, thi= word

centeine the address of the sutomatic restart reoutine.

2 gontaing the address of the M:XNAM routine (search PDTJ.
4 gontaine ihe address of the ETIMER chain peinter [B:FOIN)
£ aontaing the addrese of the CTIMER chein pointer (C:POIN)
5 containe the addresg of the RTIMER chein pointer (R:POIN)
10 eentaineg the address the relesge timer block routine

(P:BLE)
12 and +14 are statue words reserved for the uger for intar=
program aommunication.
Eit 15 is uged to dempie a power failure which hzs not
been procesced.
At aystem generation time thie word containg the size of
the awap area (at least 2 characters). After initialization
it contains the begimning address of this area. The zraa
ig preceded by 2 reperved words used by the leoadar.

ra
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OVTTS Thieg word ecentains s wvalue waed as the standard or default
wvalue of the time =liee for ewappable programs. [T 1e eet
elther =t syotem generaticn or by the commmnd T3.

CVTCID fontains the file gode of the dise whigh conteins the D:CT
file. It iz zat 2f system generation time.

OYToIR  Containe zero ab system generation time. After initializa-
tion it points te the first free sector of the D:CI file.

OVPCIL At gystem generztion time this word contains the =ize {in
number of granules) of the D:CI file. After initislization
it points to the last sector of the D:CI file.

CcVITaEC This ward ig the tima sliece sounter of the current swepp=
able program (reset at zero af system generation fime].

Wnen this wvalue reaches zere, the progrem is swapped out
and ancther ewappsble pregram is activated.

CVTFDC

CYTEFT

CWTWAT containg the entry paint in the Wait routine

}2 words used by EDIM

OVITSET anntaing the entry point in the RBesei routine
OVTDE containe the sddrese of the firet word of the DADCT Fool.

OVTETE nsentaing the sddress of the first word of the BITAE Foaol.
Program Centrol Table (T:POT)

Thig %3ble containg =211 relevant information about any prograo and
relates to all the aetivities taking place in the system at =
spocifie moment. There is one 18=word entry for every program, B0DE
af them for system programs=, some, reserved at system gemneration
time, for use by the System Command Language for the processzing of
pantral commands. When = program le deleted, the corresponding FCT
entry is releapsd.

The addresg of T:FOT iz stored in the Jommunication Vector Table
(T:0VT), to facilitate accees by the System Command Language for
oreating a FCT antry.

At syeter generation time the number of POT entries must be
specified, This number ecannot be modified. Reference to the FPCT
pust be made through the label indexed by the PCT address, f.¢.
the word STATUS in the PCT.
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Ona PET entry hae

the following layoub:

g 1 ¢ 3 &4 5 & F B & i5
~ FRO:

GRAM

MAKE

STAAT ADDREIE

SAVE ADDRESS |E

nl a| E|nn|aa|c ]LlLFlMﬂ]SLl

ECREWT OF ECBECL OF HEXT PST WAMRGG Of SAME FCE IMATN SEQUENCE) | S

ECO ADDAESS {OF ACTIVATING FROGERAM)|

PCT ADDARESS (OF ACTIVATING FROGRAN)

ECHEDULED LABE. ADDRESE [OF ACTIVATIMG PROGRAM)

CHAIMING LIME I F

TIME SLICE WALLE

HECTORA MUMEER (AF GAANTE)

DS FILE CORE F0 TO FF | L] | LDl LEVEL

ECEWT OF ECBSCL OF MEXT POT waTed On SAME FOR %’Ft‘,tkgu';_’éﬁlf-'- |5L

PROGAAN EIZE OR LOWD ADDRESE

GERERAL EVENT GOLINT

SeiAP EVENT COLUNT

ie a %=word block, containing the program name in ASCIT
left justified and filled with blanks if less than &

cherzeters long.

iz the start address of the program.

Addrass of the =zawve area of the program:

If =0, it i=s the address of the main program 5ave arci.

10 PRMAME
- 2
-5 +4
-4 ETA0A
? 'BayYALRA
ENTRY
FOIMT == T BTATUE
1 ECENT
4 ECOACT
B 12
5 d
m GHLK
12 SHPDOB
i1 DISK1
MW [isKz
'8 ECBSCL
21 TIMAD
a3 PCTEVG
24 PLCTIEC
whara:
PHMAME :
STATE z
SAVATE =
B=1,
STATTS ¢

it ie the address of the acheduled label save

BEIrEH

glvese the gtatuas of the progrem. This word ia the antry

point of the FCT black,
IT i=0: the program ia in agtive atate (set by Activete

A=11

B=0:

{MracT)).

the program iz in inactive sztate [azet by Exit
{M:EXIT), when Event Count is zaro).

thia PCT entry is free for allocation to a
DTOgrail.

thie FCOT entry hae already been allocated to a

PTOETED.
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ROBWT :

BCBACT =

E=0: the program has not made its exit.
E=1: the program has made 1%ts exit [set by Exit
{M:EXIT), when the event counts (words 22 and
41 are not zera; rezet when the event counts
hzve becoms zerds
Rl=1: ©his iz B re=d only progr=m
EG=1t +thiles iz & hackground program
C=1: +hie iz = meoory reasident program
RO=Pz=C=0: this= is 2 swappeble program
L=0: the program hap not yet been loaded intoc memary.
L=1: the program hag been losded into memory.
LP=1: thie 1s the last entry in fhe Program Controcl
Table.
MO=1: this program must not be dispatched (not cper-
able, suspended).
8L=1: at least one scheduled label has been recerded
Tor this program. This bit is set when a
geheduled label is sent to the disnatcher and
resct when all secheduled labele have glwen
their exit.

The program cannot beccome Ifnactive until the counter (FOTEVD)

ha= become zero sgein (=ee bit E)

ECEWT or ECBECL (5L bit set in last case) of the next PCT
waiting on the same ECE as the one on which the main
program waite (gee T:EVT table)

4 block of three words to enable the sctivating program
to synchronize itself with thiz program, i.e. the program
activated by it. The block comizins:

= BECE addrees

= POT addrees

— Boheduled label zddress

The agtiveting program gan synchronize iteelfl by giving a
Walt monitor request after the Activate regquest or by
giving & soheduled label at sotivaticon time. When the
agtiveted program ie completed, the label will be scheduled.
However, if a Walt regquest has been glven, the program
iteelf must gend a Set Event monitor reguest. This ie not
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CHALE:
CHFTE

DISKE =

DISK2:

ECBICL:

TIMAT::

FCTEVE &
DOTEEC:

done ilmplicitly upon exit of the program.

Chaining link (ces belaw).

Tha left character of this word contains the time slice
walue for this program. It iz set by the control command
sW (Declar= a Swappsble Program). Default value = CVITS
[aee Jommunicatlon Vector Table ).

Pantalns the relative sector number of the [irst sector
of thip program on disc. If 1t i= a background program,
it points to the sector CRANTE of the load module.

If it iz = core image pregram, it points tao the first
gector of the program within the D:CI file.

Bits 0 = 7 contain the file code of the disc (FO to FF)
on which this program lg located.

Blt I

0: 411 pending I1/0 operations of the current
gwappable program must be completed before
swapping the prograo.

Eit I = 1: Only the pending dise I/0 request must Dbe
corpleted before gwapping the program (ECE
and buffer sreas used by non-di=c devices are
putaide the swap area).

Bit 1D = 1: Thiz fs 2 background program which ie belng
loeded.

Rite 10 = 1% contain the level to which thie FCT im ocon—
nected.

ECEWT or ECBSCL (8T bit set in last gase) of the next POT
waiting on the ssme ECE == the one on which the
coheduled label waits {see T:EVT table).

fantains the memory space reguired to load the program,

if thiz iz a backercund program, or the beginning addresa

of the program if it 1s loaded into the memory realdent
area, It then points to the first word of the memory block
into which the pregram is loaded, i.e. the block polnter.

Fvent Count used for Exit Contrel.

Swap event count used for awap gontral. The program may be

awapped ocut cnly when this word reachss the walua zaro.
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Uae of Event Counte

Generally speaking, these words sre incremented whenever an mction
guchk a8 an Ifh operstion, a sghkeduled label, execution of & non-
resldent meonitcr request, ie requested by the ueer =nd decremented
gt completion of the =ction.

For the event counta PCTEVC and POTSEC,; these are the following
actiona:
= PCTEVC:

incremented by IOREM

decremented by ENDIO

= incremented by I:LEM if echeduled 1sbel Tequested
decrementad by M:L4B (M:DISF) when =cheduling occurs

= incremented by I:LEKF when a non-resident monitor re=

guest is requasted

decrenented by the monitor reguest handler itgelf when

the Teguest hz= been proceesed

- POTSEC: = incremented by IORM if bit I of DISK 2 iz =% oz if it
ig diss I/0 or bit 7 for & non-dise I/0 order is not
st
decremented by ENDIC under the seme conditions

- inersmented by I:LEM when a possaibly diec—reaident
monitor reguest is reguested
decramented by the moniter reguest handler itself when

the requast has been processed.

Chelning Link

if, in thip word, ¥ = 0, it indicates s link to ansther PCT. IT
=1, 1t iz a2 link to a stacked Activate raquest.

A1l POT blocks comnectad to the same priority level and the ptacked
Aotivate requeste for them are linked tegether in & chain a=a
fallowe:
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PCT ! i - PCT 3

CHLE ]-'.'n =] CHLE | | —-l_l'-.lr.|1 e Llr-lﬁi{l =] CHLE ’ =" |_|r-u-:J [
fuever ¥ [LEvEL x [LEvEL
A1 ] Slacked Slecked
Actvale Azlivule Achvale
Psqunil Farquei Megiguigral
foe FCT & lor PCT 2 lor PCT 3

- FOT'g are ineerted intc the chain each tize 2 monitor reguest
'Connect to a Level' is given for a program on the same level.
If there is only one PCOT, the chain lcops on iteel.

= Aotlvate requests ere stecked each time an Activate request iz
given for a program which iz already activer an eniry is created
{by dynemic memory allocetion) and inserted intc the FOT chain
after the PCT block iteelfl. The entries fer these stackxed
Aotivate reguests hav the following layeout:

— Lerel 49 etaclead entzyr:

ILII‘-IH: | F
ADOOAESS OF CALLED AQUTIME LA

PCT ADDRESS GF ACTIVATING PROG. | (AL

ECHEDULEE LAREL ADDAESS (A
PR GRAM MAME ADCAESS (AT
EG2 ADCRESS {48}

Thege blocks are cresated by the Activate monitor regquest handier
(#M:40T} =nd erased by the Exit meniter request handler (MzEXIT).

Software Lewvel Table [T:SLT)

This table, for which the entry points and the Tormat are defined
in the monitor module T:5%5, is used by the digpatcher to find the
current PCT for a glven level.
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The pricrity level of a Software Level Frograd iz ppecified by the
positien of ite PCT-address word in the Boftware Leval Table.

The SLT containg 15 entriest

_ ane for each of the lavels 49 through 62

- ane for level 63 (level for the Idle Task).

.57 [CURRENT POT ADDRESS ON LEVEL 4
JNFH'EH'T PCT ADORESS O LEVEL 50
"

-0-1
“TeuRRENT FOT ADDRESS OM LEVEL A2
PCT ADCRLESS OF ICLE TASK

END-OF-TABLE FLAG [-T)

Example of PCT-ELT Organizaticn

The links between SLT and PCT entries are created by the 'Connect
a Tevel' monitor reguest handler (MiCHLV) and deleted by the
1Jigponnect a Leval! request handler (M:DNLY), when there is only
one POT in the chain. Within the chain its=ell the links are
changed by the Switch Inside a Level Tequest handler (M:5WTC).

LEVEL X —lJ |
— e
r X X ¥ A
L1
LEVEL ¥ —| \
curmant PCT lor el X
it — gufrai POT lor leenl ¥
LEVEL Z —-| 1 ¥ | L ae EUPTEN] PET far kel £
-—'-'-'_F

-
|
\
|
\

TR (
I

|

{

T
[

L -y
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Event Tables (T:EVT)

Thig tzble centains up o 16 entries of 2 words each. These entries
are created when 2 program for the first time wante 1o wait for one
specific event (explicit or implicit walt) snd they are released when
the last program weiting for thet event is restarted (by a Set Event
request). The eniries in the table are shared by path syatem and
nger progI=is -

imly one table is delivered a=z standard in a separate module. If it
becomas neccssary, the user mey expend 1t with more guch tables.

This standard module iz called M:EVTE and its entry point i= called
T:EVT, referrted ko in the M:WAIT and M:RSEV modules.

The eniry point T:EVT must cerrespond to ths word NYTADD of the firet
tabla:

HATADT 0 |Address of next table, il any; O otherwlse
2

BUSPAT Busy entrice psitarn

4 |BCE address
1ot entry § ¢ 4309, of ECEWD or ECBECL of waiting POT |SL
i
10
- KL
o
f'rlr.
04

NXTADID : Address of the word NXTADD of the next event table, if
there is any; otherwise, this word containe 0.

EUSFAT : Pattern of the busy entries 1n the fable, e=ch bit cor-
responding %o one entry in the table (bit © = 16th entry,
bit 15 = 13t entry). A met bit indicates That the corresponding
entry 1z fres.

Each enitry is 2 words long:

- the firet word contains the address of the ECH on which the program

iz walting

— +he cantents of the second word depends on the seguence fype of the
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waiting program: i 1t ie the pein program sequeéence it conbaing the
gddress of the word ECEWNT of the PCT of the progrem, if it iz a
secheduled lzbel seqguence, it contzins the address of the waprd EIDSCL
af tha POT (in this ocase bit 15, BL, iz =et).

Az soon ag ancother progrem wante to wait on the same ECE, the link
oetwaen the T:EVT and the first PCT is broken and the new POT is

inggrted inte the chaln:

T:EVT BCT

ECEWT
ESE addrege

HEW PCT

CHWT

All PCTs waiting on bhe same ECE sre cheined az follows:

T:EVT PGE1 POTE Last POCT
ECES [1 \ ECEWT
ECE addr ECBSOL

Fvant Table Overflow: when no meoze free entry iz left in the Event Table

pr Pool of Event Tableg, & brench ie mede to BYSAE, with regisler A2 = 4.

Hote: Dua to the response ftime of the requestz Waii for an Event and
Set Event, it is not recommended to extend the peol of event

tables excoessively.
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Example of T:EVT - FCT organization:

T:EVT

[

I ——i

| & L
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Swapping Table (T:SWE)

when a time—slice has slapesed for one program, the dispatoher
{M:DISF) naeds to kmow the next program to be swappad in. It i=
feound in thie table whers these programe are recorded (one per
level). If there is no program to be swapped inm, the entry In
T:5WP is set To zero.

T : SWE—] POT zddress of next program to be swapped in

for level 4%
TCT address +.... for level 50
PCT address ..... for level 51
POT address ....- for level 52
PCT addresa sssses for level 535
TOT address ..« for level 54
POT address «sses f0T level 55
PO address .ssss for level 56
POT address w..e.. for level 57
POT address ..... for level 58
20T address ..... for level 59
20T addrTess «wass Tor level &0
POT 204Te=8 sesss foT level &1
POT 2ddress sesss for level 52

Jevice Work Table [DWT)

Tha DWT is a monitor module, which consiste of fixed lemgth 19
word entries, ome entry being tullt for each peripherzl device.
Note that the ASE is coneidered ze consisting of three different
devices and, consequently, oocupies three entries in the DWT: one
sach for the typewriter, the tape readsr and the taps punch.

T:DWT pointe to the first entry of the table which ip precedad Toyr
a word which contzins, in bite O - 7, the length of one entrr in
characters, and in bilte B - 15, the number of entries 1n the IWT.




An eniTy in the INT has the follewing layout:

ENTHY e | ENTAY LENGTH | numeen oF EnTRiES

DWTOH 0 DEVICE NAME .
DWTDn 2 DEVICE ADDRESS s
DWTHLG & BEET RECOAD LEMGTH :
DWTORY & DAIYER ADDRESS .
CWTETE & A0FTWARE STATUS

CWWTECE 10 ECE ADDAESS -
CWTEUF 12 LHARACTER QR BUFFER ADDAESS AT INITIALIZATION

OWTALG 14 REQUESTED LEMNGTH

CWTELG 16 EFFECTWVE LEMGTH

CWTQRD w1y CROER

CwTRY 20 RETAY BIT |BASIC DROER)

DwWTTAR 22 | WORD TO BE QUTPUT (140 BUSKHTADULATION ADDRSOCT ACORESS
CrTCSM 24 | CHECFSUM FOR CEJECT QUTPUT/CONTAGL LA, Fan Cie ]
CWTCTL 36 mmmwm%
COWTAS 24 SAVED AS [PCT ADOAEES OF REQUESTING PRCIRRAM|

OWTAG 30 SAVED AE: SCHEQULEDR LABEL ADDRESS [0, IF NOHWE}

OWTCH 32 COMTROLLER STATUS ADDAESS/C:NEE OR DCTHD ADDRESS
owTaTT a4 ATTACH LOCATICN (PCT ADDRESS OF ATTACHED PRO3ARARM) -
OWTEST 38 55T SEQUENCE ADCRESS .

{#: These words should not be modlfied by any user written drivers;
zee chapiar 5 of this part).

WOeTe =

WORD O gomtsins the device neme, consisting of 2 ASCII characters.

WOED 2 . conteins a binary wvaluwe giving the physeical address of the
devioe.

WOLD 4 contains the recommended maximum reocrd length for this
deviee., Thie number depende cn phyeiczl dewvice limitstiaons,
the tranefer rate of the I/0 proceaser and on compatibility with
other deviges:
typewriter, tape punck, tape resder, card reader: B0,
cazseatte tape: 25H. magnetic tepe: 409%5. Line printer: 8G
ar 136.

WORD & contains the address of the Ifﬁ drivrer belonging to this
davice.

WORD 8 BSoftware etatus, used to record any I,.f'lﬂ- error during data
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WORT
WORTH

WORD

WORD

WORT

WORTH

WORD

WORD

WOILD

WORD

WORT

WORD

10
ie

14
16

14

20

22

24

26

2d

by

32

transfers on the I/0 tus or to register the specific basic
T/0 pperetion to be performed for en order [ar Tape
Cassette or Magnetic Tape (see Part 1, Chapter 11

ocntzins the address of the user's ECE.

gontzins the waer buffer address, or the character address
of the next character to be input or output.

Fequested length of the I/0 cperation, given by the user.
Effective length, useéd to count the number of characters
actually transferred during an 1/0 operation.

The order for the I/0 operatien, as specified by the user
in the AT register to define the partioular I/0 funetion
toc be performed.

is used to recoré that the user wante the standard re-
covery Ceature, even for Basic I/0 orders.

Next character or word to be output, for devices on the
I/0 bus. For disc devices, thie word pointe to the DCT
(Disec Contrel Teble) sddresa.

Tor an cbject write order this word eentainge the checksum.
For Line Printers, this word contains the last character,
aaved Irom the buffexr.

specifies, in case of 4 x 4 cbject input fer devicee con
the I/0 buas, whether the right of left character muet he
entered. In cage of line printer output it ia used to save
the control code (first two characters of = buffar).

iz usad %o save the progrem POT address as recorded at
initialization time by the IORM module. It is returned tao
the dispatoher at completion of the I/0 cpearation.

is used to ezve s acheduled label address, as recorded at
initialization by the IORM module. It ig returned to the
dispatgher st completion of the I1/0 operaticn. This word
containz 0, if no label has been scheduled.

For disc, address of location DCTHD in the Diwe Control
Table. For nen-dize devices, address of the gontrol unit
status word. With every IWT entzy, a contrel unit atetus
word iz msaceiated, indicating wether an I/0 operstion
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WORD 34

WORD 36

can be initiated cr net (basy/not btusy). The sign bit
indicates whether the device ie free or not.
Tor non=disc devices, this word is used as fellows:

F

o T =8 15

F =1 if the control uwnit is free; 0, if tusy.

If buey, bita 7 to 15 are used ze follows:

bit 7 = 1, set by MiRETR to indicate that the device is
waiting for an BY or RED cperator meesage. If RY is typed
it ig reset to zero; if BD is typed, it remains 1, to
indicate to M:EETR not tc output the RY flag in any
fellowing PU error message and return the status %o the
aalling prograis

Bita 8 to 15 contain the contents of the BOU linea, to

be sent when a CID instruction iz received.

This word 1g ueed to record the POT sddress of the program
which has been attached to this device by means of a
monitor reguest. If this device iz not attached, this word
contains the hexadecimal walue /8000.

This word is used to find the S8T (send status) sequence
address relative to a devica, in case of a throughput

grrer on a device gommected to the I/0 bua.




T:TCT (Paocl of DOTe: Dise Centrel Tables)

it zy=tex generation time, one entry must be creatsd far eech diazc

in the configuration. For 1%, the uzer zpecifies dise ft¥pe, interrTupt
level snd number of gusue entries.

The gqueue =t the rear of esch DIOT may be omltted if the user will

not make u=ze of DLPFY in accesains the disco.

Tne DOT length is wvarisble, becsuee the length of the gqueue 1a vari-
abla.

The entry point T:LDCT pointe to the atart address of the firet DOT

in the peel. The is net the firet word of the LOT (DOT address O =
noTHD).

At ayatem generation time = number of fields ig initialized already
and the initial layout of the TICT is 22 followet

f 17| 1EH

4] of Di | E
DHT
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DOT (Dime Oeontrel Table]

The Digc Control Tebtle iz z complemeni to the TWT (Deviee Wark Tablej
for the dige drivers. It facilitotes communicetion Detween Tlisc File

Fanagenent, dise driver and monitor,

Layout iz =& follawe

DCTCHE - CTUREENT EEAD POSTTION

DCTCDA =14 CURRENT TADCT ADDEESS

DCTFDA =12 ADDAESE OF FIRST DADCT

DCOTHRY =10 RETRY COURT

DCTLG Sy L | DISC TYFE DOT LEHCYH

DCTEED =0 EVENT CHAR. LOG. P FL O,

LCTEEL =i EVUFFER ADIRESS

DOTER2 ~0& SECTOR LENGTH

DCTEES Sy EFFECTIVE LENGTH

DOTESY =04 RETUENED STATIUS

DOTESR =02 ABI0OLUTE ELCTOR WUMBER

DOTHD oo A |S¥ [ DTSC DA PHYS. DIED 3.4,

DOTDWT 02 OWT ADDEESS

DOTCUR aF.l E|Rp |I |82]| |Is|B|wW]| 3| Rl Gy P DO

DoTeIO a6

AREA FOR I/0 CONTROL

DOTaA 14 : I
i |
.%* GUETE AREA :?
I |
| |
oot et Ao e, i T s, SR e e e e e et e T e d

Hotet = ILeyout of the I/°0 Contrel 4res iz wvariable, dependiizg oo

- [ueue =ren

ganaratlion Time,

dize type. Ees helow

Gee helow,
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DOTOER: current head position: used by the driver to check il a

DCTCDUL:

DCTFDA :
DOTHRY :

LOTIC:

geek operstion lg neceBsary.
The velue depend on the dies type:
¥1215: 0-202
12161 O~
CDC 40My O-
CDC BOM: O-=
address of the current DALCT.
Set by IORM via the DAD file code and used by the drivar o
caleulate physical eylinder number physical eector and so on.
For phyelcal disc aecess this word contalne 0.
firat pointer of DATCT chain. (See DADCT).
Wumber of times an I/0 operation iz to be retried befors 1%
ig merked down es= irrecoversble I/C srrar.
it the firat srronecus I/0 opersatlon, the retry indicator
ig zet and the retry count inltlated.
The initial value depends on the type of ¢peration:
- geek: 1
- rprd: P&
- writa: 3
lengtk of DOT (in characters)
Only the right hand character is used fo apecify the DICT lengin.
Bit 0 (L) ie used ap &n end indicator:
I=1: lagt entry in T:DCT
I=0: not the lzst antry.
#it 1 rnd 2 are not used,
Tit % apnd 4 indiecate the disec Typed
Q0: ¥1215 or ¥X1216
0l: ODC diasc
Eite 5, & and 7 fuarther specify the disc type:
¥1215 or ¥1216: 000 = X1215

001 = X1216
CLC dise 1 000 » 40M

Q01 = 80M,




DOTERDN <o DOTEES iz the ECE used only by the Dise File Meansmament
routine to malke & request to the phyeical disc driver:
DOTEEO: hits 0-7 : eveni charactar
bitz A-15: file code of the DAD on whiech the file is stored,
TOTERL ¢ addrese of the tuffer {one sector] used by the physical diss
driver to read or write a gector. For secuentlal access thisz Iz
tha address af the blocking buffer, for direct access of The user buff
DOTER2: length of the buffer used to read or write & sectar:
410 eharasters.
DCTER%: affective lemgth, reiurned by the phyeical dise driver:
410 sharacters.
DOTEB4: etatus of the request made for s module on level 49, as Te-
turned by & module on level 48 (dise I/0 driver).
TOTERS: relative seotor sddrass (relstive to beginning of the DAL )
af the mectar to be read or written.
LOTHD : Zage rRddress of the DCT entxy.
it O(A) is & software busy indicstor:
- 0 : deviece is motive, resuest has been received.
= 1 3 deviece iz fres,
Bit 1(5Y}): pyetem dige indicetor {eet oy IHTHOK) 3
- 1 & %hisz IOT belonge %o the ayetem dise.
Blts 2-7 ¢ physical devics =ddress.
Aite 8-15: physical dise file code [/FD to /FE).
TCTEWT: hddreszs of the IWT (Device Work Table] to which this LCT

belongs.
DOTOUR: Indicators:

it 0f(F) : cpersble indigator:
_ 0 : disc opersble (set at system generation)
-1 : disec not sperable (=et by IWIMON, when disc nof

reaﬂy}.

Bit 1(HD): ready indicator:

- 1 1t dise ready, new pack hae been mounied, but not yet

ipitialized.
Kote: When bit W andfnr bit ED i3 1, the dise

driver will refuse & requast, even from a system




program. HD is set to 1 when the eystem receives
st unexpected interrupt from the dise unit while
the 'dise ready' bit in the atetus word is 1.
When KD ie 1, the progrsm DISKIKIT {part of
D:U5%1) #ill be celled to Teinitiali=me the diasc
by
- puppreseing the file codes mspigned to the files
an the old disc,
- sgratching the DAD edministration of the old dise,
= Tegetting ¥ and HD to O,
= Tegetiing Dit & in DCTHD
Lite & to T indicate the operstion to be performed:
Bit 2{I) : interrupt indicator:
=1 1 &n order has been sent to a device and the system
ig weiting for the interrupt. Set to 1 efter s
CI0 instruetion, resst to O after execution of
3BT instruetion.
Bit 5{8%): Beek ta mero indicator:
=1 ; = sesk to zero must be performed., Set only on
detestion af a geek error, either via hardwars
gtetus or sofitwers identiflier oheck.
Eit 4 : not uped {must be 0J.
Bit 5{3)} & seek indicator:
1 1 & differential seek met be performed. The contents
af regipter A% will be given in word DCTSH.
Bit 6{R) ¢ re=sd indicator:
=1 : & resd order must be meant te the disoc.
Bit 7{W) : write indiecstor:
=1 : a write order must be sent to the disec.
Hote: the operation indicstors EZ, 3, W and R are
initiated by the disc driver, depending on the
raguested order:
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L]
[ ]
fal

Ll

read 0 { L 0
read [+ mesk) 0 1 L 0
write 0 n &
write [+ =aek) 0 1 1

The driver attespie o execuie the operaiion in-
dicated by the leftmost 1-bit, When the driver
raseta this bit after & euccesgful 557 inatruction,
it tries the next one and so on until all bits
BTE ZEBT0.
Yhen & geek error is detectad, bits B2, 5 and E
are et and bit W remeins unchanged.

Bit &{H) : peaition lcst indicator:

=1 : the head position recorded in DOTCHF does not

correspond to the actual head poeition, i.e. the
following cperation for thie diec will be a =seek

te pero (Fote: for COC dises m geek opermtion is

sufficient).
Zit 9(R7): retry indicator:
= 1 : the dige driver is trying to recover en BITOT.

Thig bit 18 initiated to O when an I/0 event is
prepared and set %o 1 when an error indication iz
returned after an B2T instruction.
This bit is uesed *to sheck 1 the reiry count in
word DCOTHEY muat be ineremented or decremented.
Bit 10{RR); drive busy indicator (only for X1215/X1215):
=1 ¢ & reguest is being proceseed on the other part of
an X¥1215% or ¥LZ214 drive: do not etert an operation
on this part of the drive.
Bit 11{F) : prepared Iindicator:
= 1 : the DOT ie resdy to etart the I/0 operation {buﬁ
wae held up becsuse the contrel unlt was busy).
Bit 12(0D}: diee structure indicator
= 1 t thia pask hes & DIAD structure.
Bits 13 to 15 sre not used.
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DOTID ¢ Area for T/0 control, where the layout depende on the disc

Typet
X1215/X1216¢
DOTSL 06 SEEE DIFFERENTIAL (BOU LiNES)
DCTRD 08 READ COMMAND (BOU LINES)
DCTRML Oh MULTIPLEX CW1 FOR READ
DCTRIER oc MULTIFLEX CW2 FOR READ
DT B WRITE COMMAND (BOU LINES)
DO 10 MULTIPLEX CW1 FOR WRITE
TCTWMZ 12 MUTTIPLEY CW2 FOR WRITE
CDCDISG

0f SEEE T0 EERO

08 SETK

O WRITE OR R=E4D CCHMAND

oo TOTAL LEWGTH CW FORMAT

OE | LENGTH O PORMAT

10 BUFFER ALLDRESS

DZTOA ¢ Sueue area, uged oniy by H:DFM to cueua the raguesats for
files on thie dise.
If IFM is not used on this dise, the user can cmit specili-
cation of thie =rea at sysitenm generatior time,
The number of entriee in the gueue is =lss #pacified at

gvatem generstion time,
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The layout of DOTOA i=:

DOTEEN
DCTHRE
DCTRIME
DOTONRR
DCTOBR

where:

TCTRER

TCTLER

DCTOFR

DoTaHE

DCTRER

14 ADDEESS 0F LAST ENTRY

15 ADDRESS 0FF NEXT FREE ENTEY
1B ATDRESS OF FIRST ELEMENT
1A ADDEESS OF NEXT ELEMENT

1c FIRST ENTRY

20

AN
L

gives the address of the lesat antry in the queue aATes
(i.e. the last 2 words of the DCT). Set at aysgen time.
gives the addreps of the next free eniry in thne queus
aren [initinted to DOTGER ).
Meintained by MiDFE,
gives the address of the firet element in the gueue.

+ im initisted at 0 and maintained by MiDFMN,
When M:DFY ip metive with a file on this diee, ihe gueune
will alweys khave et least one element.
givea the =ddress of the next elezent in the gueue., It
ig initisted at 0 and meginteined by M:IFHM. When it is O,
the current element is the only ona.

ia the firet entry in the queue ar=a.
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TsETP (Pool of ETEs=Rit Tables)

The length of this pocl iz speeified =t system generetion tlmer
3:LB™E characters, where LBTF specifies the maximum total length aof
the BITAES which are kept in memory simultaneously, far adminiatration
of slleoation for tezparary files.

The firat word of the pool contains informsticn regerding the pool
itzelf, the »eat ig awvailsble for BTEs. When a new temporary file is
apaigned for & DAD, an entry is taken from this peal 1o craate Lts
BTE, It iz returned to the pool when the TAD is seoratehed from the
avaten,

when no more entries ave free in the peol, the system releases the
Maeratohable" BTDs (DADNTR(first character of DATCT word 04)=0).

The unused ares of +he posl is always lccated at the end, i.e. when
an entry 18 relessed any entries following it are pushed up.

Tae layout of the T:BTF is ss fellows, where the firet word points
+ta the start address of the free ares snd the first word of the free

area conitaing the remsining length, in characters:

T BTF | T:BTFP
_ IBTP T3 BTE+2 m T:ETP+2

s LETP-m-¢ T s BTP-+m-+4,
1 i z =
Tunitlal Stata Fun-time State

{one BTE with length=m)
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BTB (Bit Tahble)

The Bit Tabla is an extension of the DADCT, reculred only when
temporary file(s) have bean asaigned to the DAD.

It remsine linked to the DTAD, even when no more temporary files are
asglgned for it. In this case hovever, i1t mey be released when no
more spzce in availsble in the TeRTP for a new Bt Teble for ancther
DAD: & BTE iz also released when its DADCT 1s goratched [rom the

system,

Thea BTE naz a wvariable length and iz part of the T:BTP whers it has
the following layout:

|
length of CBTE LETE 00

CHTH 02

BITAE COFY

L

W T

IATE; length of field CBTE in characters (odd or even).

CETE: eopy of the BITAR on the DAD.

Thig extension of the DADCT is used only for dynamle sllocsiicn ef

grerules To A temparary file. It is reead from digc aftar creation of

the BTB, i.¢. when the first temporary file is sesigned for a DAT,

The table iz never writtan back 1o disec.

Hote: The BITAR on dise i updated vis the granule table of the file
goncerned. This update doss not affect the BTE. This implies,
that & request for allocation of granules could be denied even
;¥ there iz etill spsce on the DAD (resulting from & previous
tDelete File' command),.
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T:TF (Pool of DADCT = Direct Access Device Control Teblez).

The TEDOT i@ an extensien of the Disc Contrel Teble, ALl DATCIs are

aponteined in the pool T:D¥, where the number of entries depends con

the mumber of file codes the user wishes to asslgn to DADa. This ie

specified at system generation time and concerna the file codes FfOF

to /CF- the number of D4Ds to he sseigned (mex. 18],

When & file pode iz sesigred to = DAD or when a file is assigned to

e DAD or dise, an entry is taken from thie pool.

Wharn the dize iz dAigmounted the entry ig returned explioitly.

T+ ie retorned izplieitly when =nother DAD reguires 1t and the nanZT

ig "geratehable”, i.e. no file codes mre assigned to thia DAD [Dhﬂﬁ?ﬂ:”}

and na files sre =ssigned to it (DAINF-0). Mon-used entries in the

pool are gueued from the first word in the pool (msTF), the l=et entzy

heing marked by = 0, This gueue ie initiated at systen generation

tize,

The relation between implicit DAD file code and DADCT ip defined end

fired =% system gersratlen time, when the field DADTH. in the DATICT

iz =a1,

Fote: The implicit DAD file code eppears in the LFT only when & fils
hag bteen mesigned to that D40 or when 2 file cede hep been as-
gigned to 1%.

The leyout of T:DP (for NDAD=15) is as follows:
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TiDF — T:DF
]
[ T=——————- MaDPgg. - o Fleacer s AP T:TEP+2
L O | o SACE |
<DADL>
I'_' T:DP+42 : T:DE4+32
bt i el s
Lt nGR,, <DAD2y | _JCE |
... [T s oo JT:DP+62
! o= LLPEE e
] A T fr=e DADS
i 0 T1DP+452 L g T:DP4452
_----_1_-----_- ------ —— TR CWETE
B [_.foeo
¢cDAD1GY
e

Initial Etate
Eas defined at ayegen)

DADCT

Fun=time State
(DADL and DADZ are

asaigned on the saze disc

prak),

The Divect hcoceae Device Control Table is an eaxtenslion of the DCOT.

One DOT mey be extended oy & number of DADCTE linked by & forwsrd

chain starting in the DOT (DOTFDA). The DOT also conteine

of DADCT an whish I/0 ie surrently taking place [(DCTCDA).

noT DADCT

DoTCDA : :
DOTEFDA —
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411 DADCTe ere located In the DADCT=pool TiDF end have the follow-

ing layouat:

TATILITE
DATZC
DADRF
DATDET
TATITAN

DADIHT
TATEET
DADELG
DATNBEC
TADECL
TADEFG
DADETA
TADZETE

Whares

DADLHE

TATEC &

DADHE =

a0 FORWART CEATH=-IINE

0z # OF ABS. DAT FILECODE
a4 # OF TEMP. PILES # OF PERM. FILES
06 TCT ADDRESS

06

T DAD HAME

o

OE HUMBER OF INTERIACES

10 NUMEEE OF SECTORS,TRACE

1% SECTOR LENGTH

14 HUMEER OF CYLINDERS

15 WIMEER OF FIRST CYLINDER

15 NUMEEE OF SRCTORS/GRANULE

p 7 STLTUS DAD KUMOER
10 BTE ADDAESS

polnter to the next DADCT bteleonging to the same

12T (word DOTEDGA )

If O, this ig the lagt DADCT in the chain.

Ie =plit in twoe characters:

DADHPO: econtains the mumber of file codee mseigned to this
DA, If it sontaineg O, no explicit apgigr hae been made.
DADIFC: implieit file ccode for this DAD; releted fto the eniry
aumber in the DADCT pool, independent of the DAD, but fixed
et eyatem generailon time.

M:DFH reguires thie fleld to put the file code in the ECE for
phyeieal resd/write operstions.

ie eplit in itwo charactere:

DATHTE: Humber of temporary filea seeigned to this DAD.

It i3 ineremented eech time = temporery file is amaigned foxr
thie DA, and decremented whern ona iz daleted.

Thie word ia ohecked ta determine if = BETE ecan be scratehed
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TALDCT o
DATHAT

DADTHT:

DADEFT

in the BTE poal.

JIADKFF: Wumber of permanent files assigned for thie DATD,
It is inerezmented sach ftime & parmanent file is aesigned
for thie DAD and decremented when one 1ls deleted.

Thaea two characters, DADNT? and DADHFP are checked tfo
determine if a DADCT can be scratched,

Address of the DCT of which this DADCT ie an extension.
Hacze of the TAD (& ASCIT characters).

In four situations, the DAD name ig involved, depending on
the following faoctorms:

- B dise has a DAD siruciure 1 1
B digo does not have a DAT structure 1717
= pEslgn 18 done by disc number + DAD rema : N
gseign ie done by diac number only {firat DADY: T W
Thua s m i ]
D 1. Ja
[ 4.

l: TAT name ig et gt time of eesignment and checked againat
the VTTOC,

21 agelgn is refused.

%1 DAD nece is resd fram the VIOO

4t DAD neme 1ls left as Bix blanks,

Huzber of interlecea on this DAL,

Fixed per disc type as followe:s

X1215: 3

¥l2l6: 3

CDC 40M:

oTC BOM: } Fixad at Frezark.

Fumber of aectors per track in thia DAD.

Fixed per disc typa as followal

X1215: 16

H1216: 16

CDC 4CM: 33

CDC BOM: 39

FL 250K: 496
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DADELE: Seotor length on this TAD.
Fixed at 410 characters per sector.
DADNEC: Nuzber of cylinders on this DAD.
smaxisum, per dise type:
T1p1h: 200
X1216: 400
CDE 40M: 404
ehe BCM: BOB
La #eotor length is at present fiwved at 410 charactere per
seotor, the mexlpum i=:
X1215: 200
X1216: 400
CnCe 40M: 103
Do BOM: 103
DADFCL: Cylinder number of the firast eylinder of this DAD.
DADSFG: Fumber of sectors per granule.
Fixed for all diso typee at 8 sectors per gramule.
DADSTL: DAD number is the assquence number of this DAD on the
digo-volume. If O, it i= the firet DAD on the wvolume,
DADBTE; address of the BTE, lecated in the BTE pool (T:BTE).
This word is used only if s temporary file has been
asnigned for this DAD.
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Logical File Deacription Teble {T:LET)

This table conteina the informeticm reguired by the system for
performing en IS0 opereticm on a logicel file.
The table ig cof fixed length, with cne entry for szech fila. The

number of entries ie fixed at system generation time end cannot

be oodified.

LFTOAD T| LEMGTH | CAGER
LFTEAD USER ECE aDOAESS

LFTRES USER RECORAD AREA ADDAESS

LETLGT LISER AECUESTED LEMGTH

LFTREST &5 [FCT ADDRESS)

LFTLAR MG (SCHEDULED LABEL ADCRESS)

LFTMEN NEEE LFin::l-']HIEE!FM||:|w|c:::-|
LFTKIOZ ASCHT

LFTOCT 0:GT ADDRESS

LFTROT ABSOLUTE ROORESS OF RECTOR GAAMTE OF THIS FILE
LFTSAC HELATIVE MiJMBER 17 ion) QOF GUAARENT SECTOR
LFTEAS ABEOLUTE ADDAESS OF CLIRREMNT SECTOR
LFTRAD BLOCKING BUFFER ADDRESS  MBA. OF SECTORS OF DIA. ACC. FILE
LFTHCS DISPLACENMENT OF MEXT RECORD IM BLOCKING QLFFER
LFTEUF CLIRRENT BIIFFER aDORLSE (FOA CURRENT OPERATION]
LFTSES CURRENT SECTGR T OC NEAD OR WRITTEN
LITOAC CURAENT DREDER TO BE PERFCAMED

LFTETE CURRENT STATLIS

LFTS%0

LFTSYS

LETSLU

LFTSLO

LFTSLE B -
LFTSLT

LFTELR

LFTLK

LFTLHKZ

LETATT
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LFTORD :

LFTEAD:
LETHEC:

LTTLGT:

LETORT::

LTTPCT =
LFTT.AE=

¥: 0, if this is the current entry.

1, if this ia the laet entry.
LENGTH iz the length of one entry, in characters.
ORTIER is the I/0 crder given by the user in ECB word 0.
contains the address of the user ECR.
iz the addrerss of the user regord area, wherse the Dats
Management routine must read or write the logical record.
iz the requested length ss speeified in the user ECH.
Tf the requested length is greater than 8 sacters (i.e.
%200=-A=3192 gharacters) incorrect length status will be
raturned and the record will be trunecated =%t the [irst
3192 characters. In read mode, if the requested length
diffars frem the record length given when the record was
written, the shortest length will be meoved from the diac
to the resord area. If thie is equal to the requested
length, no incorrect length status will result. Other-
wige, when the record is truncated, inceorrect length
statuz will be =et in the BOB. Ta avoid this, the user
must read with the maximum reeord length in his request,
and write with any length less than 3192 characters.
iz used ta save the I/0 order given in the monitor
requasta
gontainzs the addregs of POT of requested program.
contains the scheduled label address. If no scheduled

1abel is used, it contains O.

LPTMDY =nd LFTKD? are two mode worda defining the stetus of the LFT:

LFTMDT 2
A=1: LFT inactiwve, free for processing a raguest.
=0: LFT busy. A user regquest has already been reccrded
and ig not yet tarminated.

F=1: file is write-protected. Thene Git ade

always 0O
under DHETHM

5=1: s=purne file.
O=1: objact file.
f=1: leoed module.

U=1: undefined file; conteins user data.




LETDET:

LFTHOT =

LETSHC =
LETEAT ¢

L
I
-

temporary file. Thiz bit is =at whon the file code
is sepigned. It is used te find out whether the
file cen be extended and, for Data Management, to
read the GRANTD to find the next grarule addrees
in ecase of secuential accese.
B=1: randoem sccese iz weed lor this file.
EE=1: asequentlal acoese is used [or this file.
FM=1: +the lact wrlte operatien for this file was s write
EOF, #o the file ie clcozed.
This bit iz not modified by read and rewind
operaticne. When sn assignment is made for & cata-
logued file, this bit is s=l=o =et to 1.
Es1: the current entry is already in queune. 0, if nod.
W=11 write reguest.
0: zead request.
£0=1: gonsecutive file.

Dt non-—consecutive file.

LPTHDZ ¢

Bite 0 to 3 contain the mumber of file codes assigned to
this LFPT. At =ysten generation time, it is initialized
with the welue 0. I+ ia Inoremented each time a file code
is assigned to this LPT and decremented when the zesign-
ment of & file code changes. Thus, when ASCHT becomes

zere again, LFT is free to be used by the zszsign routine.
Bite 4 to 15 give the number of sectora of the file, if

it iz @ gonzecutive onc.

aontaing the addresa of the D:0T of the dise on which this
file 1= mtored.

contains tne addreas of the GRANTE sector of this file
{zeeond sector of firet granule). It i= initialized when
an assign reguest is given and remains unchanged until

the file code is deleted.

is the relative sector pumber within the file.

containa, for sequential files, the current hlocking buffer
address. For random ageess files, it conlbaing the number

af ectors in the fll=.
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The worda LFTEUF to LFTLEZ are ussed ag work areca by the

logical I/0 routines for performing thelr cperations.
LFTEUF, LFTSEC, LFTORD end LETSEC are used by a sub-
routine wnich performs the physical part of an Ifb

gperation and handles the request gueue. The other words

are used as
LETATT ¢

WOTKE ared.
ig the Attech/Detach flag.

If the value is /B0OC, the file i not attached. I 1%
ig not /8000, it containe the PCT addresa of the program
to which the file is afttached.

File Code Table (T:FCT)

The file ecode table establishes the comnection between a file code
and = physfical devioe or & logical file agaigned to that file code.

The tabtle i= of fixed length and created at syatam generation

time. The user must at that point declare all tha file codes used
by the system, i.e. /EF, /B0, /02, /PO to /FX. The others can be
asslgned when they ara needsd, but they may also be declaread at

eyctem generaticon time.

TEGT

THELE LEWGTH, M GHARACTERS

L

L
o

¥ B 15

o
-

| -
=

FCTFC

T

FILE CODE

FGTLET ar FCTDWT

OWT ADDAESS OR LFT ADCHESS

:'I:

Eackh entry consistes of two words:

FCTFC

} QNE FOT ENTRY

contains the file code, in bidts 8 to 15.

L=1 if it im assigned to = logical disc file

L= if
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If L=1, the second word of the entry contains the addrese of the
file descripiion table LFT and is galled FOTLFL.
If L=0, t%he second word contains the address af the Device Work
Table (IWT) =nd ie called LFTIWT.
- For spare entries in the table, File Code is resat to zerc. It
san then be used for naw file code masignments.
- The seoond word of an entry is reset to zero fo indicate an
sesignment to NO device. In this case, bit L of the first word
iz alao reset to zera.

Monitor Request Address Table {T:L3M)

Thiz table contzins the addresses of the routines which handle
the different moniter requeets. When a monitor request is made,
contrel firet gose to the I:LEM interrupt routine, which then
finds the corresponding monitor regquest handler via this table,
in accordance with the DATA number specified in the request. The
table is generated at esyetem gemeration Iimé.

L table entry (each entry occupies two words) reset to zero
indicates that the corresponding monitcor reguest is net included
in the gysteo.

TLkM  [MAX HUMBER OF MOMITOR REOUESTH
oata i
LRG| i l EMTFY FOR
LEMETE LERE 1 (NFEIRRS
F ENTAY FOR

LER 2 {MWAIT]

glc.

There must be as many 2-word antriee as the number in the locaticn
T:1¥M ppecifies (not including the first 2 words].
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The words in the entriesz have the fellowing meaning:
-LIMRG: P=0: the monitcr reguest ie processed by a possibly disc-
regident program running at level 49 to 62.
The contents of LEMFE must be pazsed to the routine
handling the monitor request wvia register AJ, which
ia uzed o identify the eniry point in the called
program. The slen bit of A% ia set:
- %o zero, if the reguest coemes from the main pro-
FTem =Saguanco;
= to ocne, if the reguest comes from a schadulad
label =EEquencE.
P=1: the conitor request iz processed by o memery Te-
gident routine running at level 4E.
TLEMPTR: If F=1, this word pecints to the start address of the
routine procesasing the moniter reguest at lewvel 48,
If F=0, the meniter reguest is procgessed at a lewvel =qual
to or greater than 4%. In thie case, LEMPTH points to the
progran neme (PRMAME) in the Pregrac Contrel Table of the
program which muet progese thiz monitor reguest. I the
monitor regquest is read only, the progrem is either D215V,
DeUEVE cr DeUEVE, IFf it is memory resident, LEIMPTR podnte
to DiRMAC, In the lztter ceze, the table T:iEMAC moet be
updated with the appropriate entry point. {mae alsc b&lﬁﬂ).

Besiden: Monitor Recusat Table [T:RMAC)

In the TRTHM & number of monitor reguests sre handled by routines
running &% level 4B:

- I/0

= Wait for an Event

- Actlvate

- Exid;

- Gat Duffer

- HReleaase Iuffer

- Se% BEvent

— Bwiteh inside a Level
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The other monitor reguestz are handled by syetem programe running
at a level equal te or greater than 49. If these monitor requests
have been declared read cnly, they are processed by the system
pragrams TTUEV1, DHTUSVE and D:UEVI.

If they,; or any number of them, have been declared as memory
regident, they will be processed by a mexmory resident program
D:HMAC. This program is link-edited with $he monitor. 4 tzble must
ba created foar the D:REMAC program to be zble to branch to the
correct entry polint when cne ol these moniteor requesis 1lg en-
ecuntered in a program. Thies table must contain the start add-
recged of the selected memory resident monitor reguest handlera.
The length of this table is varisble, depending on the number of
monitor requeets declared memory resident, but each address must
te stored in a specific location in the table:

TAMAC o | DCaTa W:DFR DAk Maragomonb

2| oaTa MMNDLG (Dol Manggamani)

d [ DATA DCHTM (Sonnesl Timar)

| DATA CDMTM IDsearrest Timar)
01 DATA CRGTIM (Gal Time)
10 | DATA ChATEY (Alch Cayvicd)

T2 0 CATA DDTEY (Detach Duvsss]
14 | DATA CoSHLY (Connacl Lasal)

1& DATS D OHLY {Cescoroest Lavall
18 | DHATA D3 WGT {Wes lor giean Time)
| pATA ASGPRD dAssign File Codei
22 | R&TA CELPROC (Dalsle File Code)
24 | DATA KEYPRD Aead Key-in)

] DATA CANEEY [Ganeel Kep-In)

Thus, if the conitor request Disconnect a Level ie reguired to De
memery resident and any [or none) of the requests preceding it,
tut net the reguests Assign, Delete, Read Xey-in, the table muet
ba 9 wards long. If only dise logleal I/0 is required, only the
firet two words hawve to be generated.

Nete: A similar table is required for the programs D:USVI, D:TEVEZ
and D:USV3. It is deseribed in the paragraph dealing with

these programs.
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T:LEM

Max. numisar al
MonRar MeguURsks

CATA

core-realdens
Addrass of processing g PrOGEIZN
michabs [Reved 4] m s
Lerwnl 4K

F

_1| cr oh
|‘.|- indax iriden

[:AMAC

firag, rams black 2
wddreas

Pl cn on
a nidne itk

0:LE

prog. nome bcck | o—_—

AT iR

& CR DR

n' indax indox

G iGya

o name bksh H

andnsag

&3 = DR incion = SAuUanrcs

SYSTEM ACTIVATE

Ad = CH widex + sequencs kg

SENTER - ¥
|
o:Lugws DouEy: [ DoRkALC
[
| | | I
[
T:LEYE T:LIEWM [ T-FAAC
ontey paints Bk anbry painta tabme aAlry pars 1abie
in D:LSY2 pragram in D:USY1 program | i MAMAC prageam:
TLISV2 « OA irdik TAISVE + DA index | | T-RMAL +CH iredix
|

T B S |

DIAC RESIDEMT PROGAAMS
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TIMER MANAGEMERT TABLES

The following tablee are connected with the manzgement of the real
tize clock and the seftware timera.

Feal Time Block

wihaY DAY [ASCH YALUE]
WROHT MEONTH (AR VALUE]

W YEAR YEAR [ASCH WALUE]

- TEME HOUAS BINARY YALLE -24)

M TIME FIMUTES [BINARY WALLE -63)

5 TIKE SECONDS (BINAEY VALLIE -ED}

2 TIME TEMTHS OF A SECOND [BIMARY VALLE -1
& TIRS FIFTIETH OF & SECOND |RINARY WALUIE -5
TIME MOR-STAMDARD CLOCK

01TIME contains, if a non=-standard e¢leck iz included in the system,
zers minus the number of non-standard cleock cyeles during 20 meec.

Chaining pointers for programe comnegted to timare

H P Eddrrss of lirst block cannacted 1o limar HTIME

Aoreemes of lost block connsctid o bmer H TIME

B PO addrese o fnai Blaey cannecled e imer W TIRE
Ao o lnal Block cornocied o breer BUTEWE

5PN dddress ol firsl Dk dannacied 1o imer 5 TIRE

Arddins ol lasz block corrected 1o limar S TIME

a PO &ddress al irst olas Gannacies (o limer A TIME
Address al tas Blesk eonnreied bo bmer ATIME

BN figddress of hrgd bicek conrcisd bo limer B:TIME

Address ol 1357 block conrescied 1o limer BT IME

L POAN Address ol fegl Beck cornmpzied ba bmar CTIME

fuckirean ol IRss Dlock coprected G limar C:TIME
5 AN Addrass ol irgs hlock conreched IG &0 Time FH MW 52

Asddreas al Bsi Block cormested D ARE. lime HH MM 55
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Vi FLAG

This is & table built by the T:iRETC moduls.

Wnen a chain of pregrams oonnected to a8 timer must be scanned,
I:HTC =et= 8 flag which is fo be detected by the timer management
module M:ICEZ =zrnd rezat by 1t.

If one of the velues in the table £ 0, the chain connected to that

timer meat he scannad:

yELAl I =t ron scan chae e H TIME
L9 TEWAF

% TIRAE

f TEMIF

0 TINE

2 TIPAF,

Thiz block contains the raluse neceszmary to raset the real time

blogk values.

Y SET &4
]
h

i

-5

FMeral o nenesiangarsd click aulwe

Bloclks built by Connect Program to Timer request (D:CNTM module)

Etandard Elmalk

o o e S L I

Format befere first sctivaticon. Form=t after the first
of the cemmected program ectivation

CHAIMIMG LIME
iPE
PR

PROGREAW PCT ARDRESS

CHAIMIMG LIRS

=M
PR

PRCIGRAK PCT ADODRESS
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¥C: numbter of timer cycles balocre the first prograz activation
FR: number of timer cycles between two activations of the same

PTOETHLO

Bleogk for programs conngcted fo absclute time

LHATHIMG LINK

TIKER

WLEAEER HOLURS PF

FIRUTES SECORTIE
_I PACIGRAR PCT ALORESS

T.FK. is the timer numbar.

Block for programe waiting for a given time (D:WGT module)

CHATHIRG LIME

BEGATIVE MC

PEE B,

ADDROF ECA AR WHICH FF:D-E.WAITE*

Eémer Fumbering

- With deglaration of the 20 msec. olociks
0 = clook timer (20 mseca)
1 = tenths of seconds
2 — seconde
3 = minutes

4 = hours

- With declerstion of a non-standsrd clock:
0 - mom-gtandard alock

= 20 milliseconds

2 = tenthz of aseconds

3 - geoaonds

4 = minutes

B = hours
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Notet If a Conneet Timer requesat is given (vis the System Command
Language or in a user progrem) before the BCL command Set
flock (5¢) has besn given, the numbering accepted by 3CL 48

the second one.

2=£1



3 Input/Output

Input/Output operations involve & number of monitor modules, asids
from the Device Work Table, Disc Control Table, Logical Tile Table
end File Code Table mlready mentioned in the previous chapter.

The most important of these are the Ifﬂ drivers, one for sach type
of peripheral.

Every I/0 monitor request is handled by a driver. The unaer can, if
ha wighes, write his own drivers and insert them into the system.
Such user-written drivers must interface with certain tables and
modules which make up the I/0 system of the monitor. The necessary
information which must be taken into mccount is descrlbed in the
[ollowing paragrsphe.

TABLES

Three tables are ussd by the I/0 syetem to know the necessarzy

Getaile about the peripheral devicee u=med:

- Pile Code Tsble, which enables the uaer to assign a file code (a
logieal number) to a deviee and use this file code in programming.
See Chapter 2 of thia part.

- Daviee Work Table: contains all parameters about the peripherale
which ere necesgary for the Ifb gysten to know. See Chapter 2 of
this peTh.

- Ceontroller Status Table or Dise Control Teble: ohe for each
devige contrel unit. The CBT is a free format table of unspecified
length in which the user can put information for use by his I/0
driver for non-dise devices. The I/0 system knows one word of this
table (referred to by word IWT+32) which containa the status of
the eontreol unit. The first bit of this status word is reset to
0 («busy) == soon as an I/0 cperation for a device is started end
sot to 1 when it ie terminated (1mfree).

Fer dipe, Diec Control Tables are created. The layoub is glven in
Chapter 2.
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I/0 SYSTEM

The physical I/0 system can be divided into four main parta:
- The I/0 request mcodula {IOEM)

= Iriver

- End of I/0 module (ENDIOD)

- Service routines (COMIO snd M:RETH)

When the user haz given an I/0 monitor reguest (LEM 1), this module
will receive contrel, wie the I:LEM medule and T:LEM ftable.

First this module

= checks the walidity of the request

- increments the event count (FCT)

= gomputes the Ievice Weork Table addresos

shecks whether the device contrel unit is busy or free [wvia
DWT+52), If the unit is busy, the user is put in wait.

checks whether the deviece iz busy or not. If it is busy, the user
ig put in wait.

Then I0OHAM sets gome parameters in the IWT and in the gonfreller
statue tables

- gentroller is set to buey {bit o=1)

- retry flag in controller status (bdt 7) 1s set for non-disc
devices

= any scheduled label parameters are set in DWT+23, IWT+30, DWT4+24
and DWT+26 are set to zerc

= the user BEvent Control Bleek is initialized; L.e. the left
character of BCE O and ECE+E {atatus) are set to zerc

- the I/0 order (A7) is analyred which may result in initialization
of some DWT location.

At the end of this procese a branch is made to the I/0 driver caon-
sarned, *the address of which iz found in DWI+6.
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Drivear

On eatry inte a driver, these registers must contain the following

parameters:

Adr User order without wait bit

ATt Ueger IfD ordar

A8y Uger ECE address

Ab: DWT address.

The DWT cmet comtain:

Werds O 4o 8: not modified,

Word 10: User ECE addrese

Word 12¢ User buffer address

Word 14: Regquested length {mey be non-significant)

Word 16: Zera

Word 1B: T/0 order (withont wait or retry bit; may be non—signifi-
2ant, #.g. skip orders)

Word 20: Retry bit

Word 22: neot significant.

The first part of the I/0 driver performs the Ifﬂ initialization.
An emxit toc the C:WAIT module is made with the user oxder (with
wait bit!) in AT and the user ECE address in A8.
The sacond part of the driver 1la mede up by the interrupt routine:
= interrupt sequence generated by SYSGEN:

for eingle unit controllersy STR A1, A1S

STR AB,A15
LDKL A6,DWT addreas
Tfor multl-unist contrellers: 3TH A1,4A15

STH A8,A15
LDKL A6,controller status or
LOTDH (DOT) sddreas
- the exlt from the interrupt routine is made to Ri¥URR (in ENDIO
onodule} 1f 4he I 0 is net yet finlshed or te Ri1TUR4 (in ENDIOD) 4if
14 ia finished, The exii to HiTUR4 muet bz made with A2 conteining
the I/0 =tatus and A6 comteining the INT address,
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"= for Ratry procedurss a branch muat be made:
4BL M:HETR
In thim case, the calling sequence is:
AG: DWT addresc
AZ: Ftatusz 1o be printed
Al: Retry flag (0, if retry)
A%: Hardware order [contents of register with which CIO Start will

be sent).

Hotet The I/0 progessor control perameters ousi have been relnltlalized.

ENDIO

The calling sequence to be used by user I/0 driversz fer this moduls
iss
A6: DWT address
42: 1/0 seftware gtatus (see Part 1, chapter 1)
ABL R:TUH4
Mareover, ENDI0 must find the lollowing parameters set In the DWT:
- effactive length {word 16)
- ECE address [word 1GJ
- Sgheduled label parameters {words 28, 30).
Then, the fellowing functione are performed by the ENDIO module:
- gontroller ptatus i updated {hit 0 ie Teset to 0: free)
= the event count ip decremented
- the event character in the user BCE is updated (bit 0=0)
- the effective length is set in the user ECE [word 3)
- the software status ip set in the user ECB (word 4)
- a branch is made to the dispatcher (M:DISP), with register Af
containing the POT addressg and A6 the scheduled lsbel address,

if any.
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Barviae Routines

QCoMIC

Thiz reutine has twoe functions: sxscuting I/0 hardware instrusiicns
and building the I/0 processor contrel words and putting a Tequest-
ing program in Wait State. Below the calling seguences for the fune=
tieng are listed.
Kote, that in these seaquences the ingtructionz INH - MSR - ABL maat
be given in the order specified:
- 070 Stert: #6: IWT address

AZr herdware order

A%: return address

INH

STE 41,815

STE 48,415
ABL 5:TIO
Baturn: - condition register set
- inkibit made.
— 0I0 Stop: Af: IWNT address
A% return address
THH

BTR AT,ATF

SR AE,L1E
ARL H4LTID
BEeturnt - condition register =at
— inhibit mode.
= OTR: AGr DWT addrese
A%: Reiurn sddress
Alt word to be outpul
INH

STR A1, A5
i
TR 43,415

ARL 0:TRIO
Beturn: — condition register sab

— dinhibit mode.
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- IKR: 4f: IWT mddress
Afd: Teturn =zddressg
INE
ETH AT,ATH

STRE A8, 415
APL, I:NEIC
Hoeturn: = condition register =et
= inhibit mode
= word or character to be inpuf: in A1,
- 58T Af1 IWT address
43 return address
INH
Efﬁ f1.i15

STH AG,A415

ABL S:857 .

Eeturn: - condition regigter set
- inhibit made
= atRtus Iin A2.

- the I/0 procecsor controel words are built as follows:

Al.A 2t two-word contentsz af contrel word
{the user must give this asm:
= length (in 2'g complement) + 4 control bits
= enfding buffer address
This is converted by routine M:TEX to
= length {in 2's complement) + 4 control bits
= beginning buffer address.

Afg t DWT address

43 t return address

INH

STE Al1,415

8TH AB,ATH

4B, M:TEX
The requeszting program is put in Weit, if this is neccasary, as
followa:

AT: Teer I/0 order

AB: TUser ECE mddregs

ABL CiWAIT




M+ AETH

This module ig involved when the operator wants to ratry an I,/0
cperaticn,

The ezlling sequence ie:

41: Retry flsg (0, if I/0 oust be Tetried)

A2: Etatus to be printad

A%t Reaueat (herdware order for CI0 Start)

Af: TWT addrase

481, M:HETH

The I/0 procezsor control words must heve been rednitialized.
Then the fellovwing actions are takern:
= activate D:000M with mesecage fornatted in buffer
- if the I/0 operaticn must not be retried, branch 4o ENDIO with
the ralue /8000 in register A2
- if the L/0 cperaticn must be retried, teet whether bit T in the
eottrel unit etatus is set:
a}l if net, zet bit T and go to the dispatcher
b} if set, {(i.e. M:HETE muiust be eelled after an BED command by
the operater), reset bit 7 and then branch toc ENDIC with the
value /S8000 in register 42.

When a Betry message is sent by the operator:

(D:0C0M i noroally connected to laval 49)

= eompite CID and oxecuts it

= reget address of buffer in DWT

= rezet effective length %o serc in DWT

= reset DWT words 24 and 26 to zaro

= reget the affective length and ststus in the user ECH to zero

- for BD meesages: do not reset bit 7 of the control unit status,
ut EXIT

- for RY meezages: reset bit T of the control unit status, then
EXTIT
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