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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