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The memory wep within the ROM 16 detormined by Domesdos.

{11ls downwards
fills downwards

Basic command fills downwards and moves

interpreter data whenever the transient
Sz cwo oo dorn fBasic programs) program area changes size
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There is no memory. management hardware 1n the ZXBQ., Thls 1mplaes;
that .all code must exsonte using physical memory addresses, and.
that, once a procedure is loaded into memorys it may not be moved
within the physical memory. For this resson memory is usually
allocated in fixed size areas which remain in a Fixed location
{7 until deleted (c.f. IBM OS/MVT). i -
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S System Heap

-The heap arca contiiHS channel definitions (maintained-by.sthe’10
csub  system) and orking  storage requived by I0 ‘drivers  or
programs. The space allocation in this area_is done bylldevice
drivers {(when invoked) or directly by a Job. The heap allocations
of a Job are released when the Job is removedd. . - :

SR & A

Rasic Froqgrams

. o ‘-
CoET .

The resident command processor uses .a dialect of the FEasic
programming language. This means that.not.only_is it pdsgitle’to
write” ‘complex command procedures for  invoking many ditterent
operations, but it can also be used as a p bgrammlng 1unguage in

its own. right. The data for the prn’WSSQFJﬁthe* Easlc command

source and ts as&ocza‘tecl wvariables)
tran51ent 5 Mgram ~areaa; As there‘w :
pflﬂrlu‘
of memnry whlch 15 allnwed tD exp

data for the ccmmand prccessor is a&saLlﬂahTe tﬁTmave¢; For these
reasons the data for the r951dgntn;QmmaBﬁ Pzpcegsmr is tﬁeaiedﬁas«'

]

a sp951a1 area by Domesdos..f

Resident Frocedures i e v e

Resident procedures and tables are loaded into the top -end of RAM
when the machine is booted. The space taken by the procedures or
tables may only be modiftied by rebookbing the;system.! The entry
point  names of the resident procedures may be put . into  the
procedure  name—list of  the Basic dinterpreter and so become
extensions to the Basic command language. All prmceduwﬁi-ﬁﬁ&aned
in this way must be re—-entrant mnd p051t10n'1ndependent'='w
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Transient Frograms

Transient programs are loaded dnt

resident procedures. “Each program’ w
.stack and wer11ng variables. Thes= pragrams are not re—entrant.
f?ragrdmﬁ wh1ch are’ ﬁﬁt positien independert: must be loaded using
“g relatatlng 1dader whititen for 'specific programs. . This: “boader
could also resclve liﬁnges inte the resident procedures as.. webl
as providing facilities far ovéflgying prugramgtz i ggneral
purpose loasder is beyond the scope of Bomeaﬁbs. ' -

'm

The transient program area may also be uged +0ar data'areas.uThese
may be creeted in the same- way as Jobs, and they will have “"Jab®
énumbers. but ¢ cdre «shnuld ‘Be faien o aETTsUre thdt they are not
artivated. N R e T O UnaE ey

Lrény’febb/ . “17'0ctober 1983 1‘ )u‘"F’é«Qé;AS



dling System Slave Rlocks

é"h‘_'"'

The filing system uses all the romaining memory for  file slave
Rlogks. | The existence of these blocks is invisible to the normal
filgﬂnﬁfs;em‘aéCésaes, as they merely duplicate datea held on the
‘microdrives. . Accesses . to data held in these blocks are much
faster than atcesses directly to microdrive.
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porforme a KOM test and display doemonstr é\‘t.LDn/t(,.!" t.

oot cly appang

A eld storlt will coauvse eccution to commence at the buttom t:)'f

the eystem  KOM.  This initialicees  Lthe ,yﬁiom “variables  and

A | A

The next stage is to check in tuwrn theo aderECEf SGHG iand C‘ﬂw
for a characteristic word (4AFE) 3  in each case, "“11 thls word“ls
found, a CALL is made to the following address (BUU_ br C"OE) A

B}

Next the expansion slots are checked for device drivers, 14 these
arc found they are linked into the device driver chain using the
resident procedure area. The format of the device driver ROMS is
more fully dorcrlbcd in the hardware E‘pdnSIDﬂ documonf.

I+ the code involed by these cqllr returns control to  the
bootetrap ROM, then each of the microdrives will be searched in
twrn for a file called FPROCS: ~if this is {ound the {119'M111 be'
loaded into tﬁe rcaldent prgcedures”urga._- Lo o

Next 'e@th of ‘the macraﬁrlve
all

nsient program area, and then the;prngrgm w111,be,1gvokgd,ﬁ

Svetem Calls

In general, s=system calls are treated as atomic: while one job is
in syestem mode no other job in the system can take over. the
processor.  This provides for resource table protection, -without
need for complex procedures using semaphores. Some calls are only
partially ateomic, that is, when they have completed their primary

- function, the calling job may be “"swapped cut” before control

returns.  Such  are all the I0 calls_(unless immediate return is
specified), and the scheduler calls.

The standard system call mechanism is a trap to one of the system
vectors (manager or 1/0 subsystem)zwith a parameter (byte) in D@
which determines the :action to be taken. In the- .ollcw&ng tables,

the value of D& is given in HEX. D& is also used to indicate the

error return status. I+, on return from a trap, DO (long word) is
ron—-zero, then an error has occurred during processing. Error
returns  from traps may be either negative (a system recognised
error code represented in this document by a two letter mnemonic)
or, in the case of traps which invoke additional device drivers.
+hey may be a pointer to the error message. HRegisters DJ to . D3
and A% to AT are not only treated as volatile, but may also be
vuesd to provide additiomal arguments for the traps. Using data
registers to pass parameters, rather than using a parameter block
in FEAM pointed to by an addrecss register is preferred ‘rmm the
point of view of simplicity and efficiency in the trap rnutlnes.
It is, of course, a rather lesc Fflexible mechanism. TR :

£11 system calls can potentially return an erropr  "EF"  (bad
parameters). . v :
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Manager Traps
! The ‘manager traps are used to control the allocation of machine
respurces. These are trap vector 1.
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Jub Creation and Delelion

Jobs are created in the transient program area. A Job Ras ‘a 'fixed
allocation of memory which must include its stack. and wor king
‘storege. The Job save area is located above the top of the Jcb 5
own stack and occupies 72 bytes, programs must therefore allow
sufficient room for this above the stack.

The command interpreter is itself a Job, but with the ex cepfié%g;
characteristic that its data area is expandable. .

EHHEKEXNFHIEIKE XN EERR KR EX R KRN, K *-ﬁ-************************H***** ”

» »*
* TRAF #1  De=1 MT.CJOE o Lw
* : : A i
* — Creates a Job in transient program area L%
»* . ‘ : i = 3
* Call parameters Return parameters . .. %
% . A e A i
* “Di.L lgngth 94 Job. ibytes) : : =
* 2.L owner Job ID o DR PP -
* Pz . . D3 P77 : ; x
* ARG ’ - AB  base of area allocated* i
* Al top of stack WRT base = Al 2727 e S 3
. Az St o AD EERAL S
* AT ' , AT P77 o
* ‘ ‘ *
* Error returns: *
* *
* OM out of memory *
* NJ no room in Job table or D° is not a Job %
* *

* **-)E-*******************‘***************~**—***********'****w****

ThHis trap allocates space in the transient program area, and sets
up a Job entry in the scheduler tables. - This does not invoke the
Job  and the space allocated is not initialised in any way. The
program itself would normally be loaded, by another Job, into the
space allocated, by a scatter file load, after this system call.

If tHe Job is to be independent, then D2 should be zero; ivaE is
passed negative, then the current Job is the new Job’s owner.

The  Job area may &lso be used as subsidiary working @ space. for

existing Jobs. In this case, ‘the register Al should be~passed as

Tero.

Tony Tebby o 24" October 1987 ’ Page BZ
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TRAF 41 Da=2 MT.JINF

Information on a Jaob

Call parameters Return parameters

Di.L Job ID Di.L next Job in tree

D2.L Job at top of tree D2.L owner Job

D3 . Z.L MSB —-ve it suspended
LSE priority

Ao ; - A base address of Jaob

A1 ' Al s ‘

A2 ’ AR e

Az ; Az - 7P

 Error returns:

ok ok K ok K ok ok ok ok K K ok ok Kk k K %
k ok Kk ok ok ok k ok ok ok Kk ok ok Xk k k k % *

:NJ'JéblﬁGés not ;#ist. RN '; : i - L

B R R b T X TR R R R T **I*** R B i et e e e e R

This trap returns the status of a Job.

This trap may be used to check the 5tétus of & tree‘af Jobs. On

each call D2 should be the ID of the Job at the top of the tree:

to scan 2 complete tree the trap is made with D1 being the retun
value of the previous call.  When the tree has been completely
scanned D1 is retuwned equal to zero.

%********-}E*****-ﬁ-********‘***********-**%*-!’-**‘**********'*‘***-*‘*****{é

* %

% TRAF #1  Do=4 ‘MT.RJOE *

* e o &

* Remove Job from transient program area w

* o 4 : R . . N %

* Call parameters Return parameters *
S - | *
o * Di.L Job ID \ DL 7?72 S

* DI , e DR 2R *

LR & L T : Av 277 *

* Al ' Al 277 %

* Az . Az 77 *

* A3 : B - % S ae e *

* *

*  Error returns: *

% *

* N3 Job does not exist *

* NC Job not inactive *

* ¥*

e K NI I I FF I eI W WK I F I N W F WMWK FE N T I IR N H R KWK N H N FFHEHRR NN

This trap removes a Job (and its subsidiaries) from the transient
program area. Only inactive Jobs may be removed.

- Tony Tebby 24 October 1983 _Fage BEZ
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KF KK HF KRR KKK KRR KW RH KK KRR RE KKK K ICKR KK KK KR NE KK N KK Rk H

* *
. * TRAF #1 DG=5 MT.FRJOE *
* , *
* Force remove Job from transient program area *
* . *
* Call parameters ) Return parameters *
* *
* Di.L Job ID . ’ Di 777 *
* D2 : D2 77?7 *
M - | D3 777 *
* [alc) AG Rraraed *
* Al ) o Al P77 *
* A2 . Az P77 *
* A3 ‘ ; AR 277? Tk
. | e i .
* ‘Error returns: 1}"v, . i R T e e
* Ll S g : i Lo 2 : »*
* NJ Job does not_e 1st [*“
* : #'

*********************H***********H%m********************

This inactivates a complete Job tree and deletes all Jobs 1n.1t.
If D1 is negative then the ‘Job is the current Job. ' : :

Neither of the traps tn remove Jobs can'remDVE'Job 9.

**************4—*%**********************************************

;* W ' }
* TRAF #1 De=6 .. MT.FREE : : ' B SR
L* : R
* Find largest contiguous free space , Co*
* Call parameters 'Return'parameters_ - *
* ‘ 3 "
¥ D1 : , - D1. L length of space found *
* D2 ‘ S D2 7?7 ~ L%
* D3 - 3?77 T x
* A Vi ae  PPTe T T AT il *
* Al \ G Al 277 ) R *
* A2 e B : Az P77 ERNNEER R
* 3 ; j@ ‘ ) : as o 27 'f; i
¥ ‘ .

e *****%********%—********************************* *************

-
-
c
e -
5 i i :
A ey B i
R . ’ :
”y =
Ze H r ol SO
L x . :
BT m Ty R TIL
Yoy N

R T .
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Job. Control

" Jobs have three well defined states: they are acltive (sharing CFU

resowces with other Jobs), suspended (e.g. waiting for I0 or

~another Job) or inactive (occupying memory but not capable of

using CPU resources).

In practice the only difference between an inactive Job and a Job
which has been suspended indefinitely, 1is that the latter cannot

- be removed by a simple remove call (trap #1 Do=4).

The following four calls (D=8 to DG=R) are not fully atomic as
they invoke the scheduler.

A Job may be suspended for an indefinite period, or until & given
time-has elapsed. The timeout period is up to IZZKxframe time.

e R S T S e R e R R L T T L e R 2 X X3

Error returns:

NJ mot a valid Job ID

TRAF #1  Do=8 | MT.SUSJE _ *
Suspends a Job | *

Call parameters , ‘Return parameters *
Di.L Job ID ! , D1 7?7 *
D2 U 1 D2 ¢ PT? *
3.W timeout period S D3 T *
AQ AG 7 *
Al address of flag byte Al 77 *
AZ ' A2 727 *
AZ : 3 277 *
*

¥*

*

3*

'*%********_**********************************‘*******‘************

If the Job ID is negative, then the current Job is suspended. The
flag byte is cleared when the Job is released. If there is .no
flag byte, then Al should be ¢. If the timout period is specified
regative,  then the suspension is indefinite. If the Job s
already suspended, the suspension will be reset. All jobs are

rescheduled.



v

iy

B

AR T LA A v ) v e w e

R R R L R L R T R R R G g S R T T

BoE KK K K ok ok ok K K

x *
# TRAF #1 D=9 MT.RELJE *
* *
* Releases a Job *
* < *
* Call parameters . Return parameters *
* - *
* Di.L Job ID D1 iFarary *
* D2 D2 2T *
* D3 | DI 777 *
* AG AG 277 *
* Al E o : Al 277 *
* -A2 A2 77 ¥
* RZ : R AS - TR *
* - *
* L®
% R
% %
* *

Error returns:

F e F e P e FIe KK I I e B e Fo KA *‘* *******‘********k“ FeHK e HeK H A F W I HI R A K

~

After this call all Jobs are rescheduled.

The a&activity of Jobs can be controlled by activation or by
modification of the priority levels. A Job at priority level @ is
inactive, at any other priority level it is active.

tE R X T 2 L bk L ok ******************** X e I K I IR AWK KW FH KN RF KX KRN

*

TRAF #1 . Do=A MT.ACTIV =

: , a*

Activates a Job %

*

Call parameters Return parameters *

R - ‘ : L%
_*'Dp1.L Job ID . | D1 7?7 o
TS D2.E priority (& to 127) pz  ?7?? o B
=" D3 : D3 277 2 ¥
rate rate 2?7 *

* Al : s Al . ?P7? *
* A2 ' AR 2R o
* A3 AZ ?77? *
* *
* Error returns: *
* *
* NJ Job does not exist or cannot be activated *
* NC Job already active *
> >*

e Fe WP YT e T W W e F e Fe W ******'********%** X e He PP Y e F e K W KPR W W K F R HF

This activates a Job in the transient area. xecution  cDmmenceS
at the bacse address of the space allocated to the Job.

e
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* *
* TRAF 41 DGO=H MT.FRIOR *
* *
* Changes Job prierity *
* : *
* Call parameters . Retwrn parameters *
* *
* Di.L Job 1ID D1 777 *
* D2.B priority (@ to 127) D2 77 *
* 3 D3 e *
* AG - AB CaEare *
* Al S : Al 777 *
* “A2 : AZ - P?7? *
* ra% ' ' AT e ¥
* ) ) ' ¥
* CError returns: *
* : - %
* NJ Job does not Bx 1st ¥*
* *
¥* X—***9‘-***-"-**********-F¥***********************%*****************

This call is used to change the priority of a Job. I+ Dl 1is
negative it will change the priority of the current Job. Setting
the priority to @ will cause inactivation. This call re-enters
the scheduler and so a job setting its own priority to zero will
be immediately 1nact1vated,

Tony Tebby 24 DOctober 19893 : ~ Fage B7
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Atomic Actions

Attions by a Job which must be completed in one timeslice, so

-that no other Job can intervene, should be executed in supervisor
mode. Two traps are provided to control this entry and  the
corresponding exit. ‘

****%*************************‘********************************* .

* X
* TRAF #1 D&=C MT.SUFVS *
* %
* Enter supervisor mode _*
* T o - R L
* -€all parameters ' Return parameters L%
* . ‘ ST S T
* A7 - A7 supervisor stack pntr x

B R T T Ry B
B T o A T g e s

% . o /’7?\\ S f’,._’ . ~*f .
* TRAF #1 Do=D - - -MI.BUPEX " - %
* - < T R *
* Exit from supervisor mode *
* = - %
* Call parameters . Return parameters * .
* . : _ C*®
* A7 ‘ A7 user stack pointer - *
* : ¥*

***********************-**********%*:E************-*i:*************
-Registers D& to D7 and AG® to A6 are 'not changed by these calls.
Only &4 bytes should be used on the supervisor stack. All space
used on the supervisor stack must be released before exiting
‘supervisor mode. In general +there should be nothing on -the
supervisor stack when a manager trap (#1) is made. T :

While a jaob is in supervisor hode, it is recommended that no
system calls, which are not fully atomic, (trap #1 D@=8 to Doe=EH
cand &ll trap #3 with timeout<>a) are made. - Coen

‘Tony Tebby 24 October 1983  FPage E8



%ok ok ok ok ko k ok ko ok % k K Kk K & k k k ok

ok ok ok ok ok Xk

* *
¥ TRAF #1 DC—’=Fi MT.RERES *
* ! *
__Release resident procedure area *

S - H - -3

* Call parameters - ' Return parameters R
‘ ™

D1 ” DL 777 *

D2 _ D2 2727 - *

D3~ ' DZ 777 T *

AD AG - 277 *

Al Al 777 *

A2 A2 277 *

* AT Az 277 *
* *
* Error returns: >
* *
3 NC unable to release (TRNSF area not empty) *
* *

Resident procedure control

A pair of traps is available to clear out, or allocate the

resident procedure area. These traps should only be invoked when '

the transient program area is empty.

KK A KKK KKK K KK KK KK KA W P I I K P I IR eI I K I I I KNI I I KWK KN

Error returns:

OM out of memory ‘ L L
NC unable to allocate (TRNSF -area not empty)

‘ ¥*
TRAF #1 Do=E MT.ALRES *
*
Allocate resident procedure area *
. *
Call parameters o Return parameters *
— ‘ *
Di.L number of bytes reqd. D1 277 *
D2 ’ S D2 ?2? *
D3’ | D3 7R *
RA® o ) ' A% - base address of area ¥
AL : . Al PR? R
AR A2 727 *
AS : A3 227 *
¥*
ol
%
B 3
*
3

K XK NN H X I I I I FH I I F I I I I I I I I T I I FH KK I I I NI e KK IR He W W H RN

***********%*************»**-K—*-)l.'-'fr*****-)(—-)(-***-*********:*************

B R N S T ST g s s e TS e e S s i TS

Tony Tebby 24 QOctober 1983 _ p399%?9
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Digplay Handling

***%%%*%*%**%**%%**%***%***l**%*§***%*****%****¥***************

* *
* TRAF #1 Do=16 MT.DMODE *
* : *
* Sets or reads the display mode *
* - . : *
* Call parameters v ' Return parameters *
* *
* Di.E key -1 read mode Di.HB display mode *
* ¢ mode is 4 colour C %
* 8 mode is 8 colour *
* D2.L zero - : : D2 *
* D3 ' 3 *
* [a1%) AB o
* Al : 4A1 *
* . *
x =

AT S

KN A **** L e *****%**m******m**m*wm*** **‘)‘************

¥

7 ¥ EHHXEX ******4’—-X—****************H*WH********* *** *********

(\
! W

Error returns:

OM no room for second screEﬂ

* *
* TRAF #1 Do=11 NT-NSCRN *
* » v *
* Sets or reads the screen number *
* : *
* Call parameters : . Retuwrn parameters *
* *
* DI.B key -1 read screen nr. D1.EF cwrent screen number #*
* © select screen ©, remove screen ! (if exnists) *
¥ 1 (create and) select screen 1 ; *
_ . * 2 select screen @, retain screen 1 (if exists) *
E% 2 L L in . . ... DZ2.B number n% screens. .. ¥.
- DI . D3 77?7 T e * -
) ’ AG , AR PR v *
Al | | AL 7?7 T *
Az AR 2727 *
3 A3 777 *®
*
%
*
-
%

:* :
*

*

>

*
*

*

*
¥

© K FFH R FHIF I H K KKK KF WX RN *******W**&**H***************H*****

These calls are used to set the current display mode. They are
treated as a manager traps ac they .affect all the displayed

windows. There are serious risks involwved in - calling these traps
when the machine is not completely idle.

Tory Tebby 24 Dctober 1983 :  Page E16G
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ook ok ok ok ok ok ok ok ok ok ok ok ok %

Real Time Clocock

D

kA ER SRS R E R RS S EEEEIELEL S TR CEEE R TR T ETE T TSI IR T TR SR g

TRAF #1 DoO=13

Call parameters

D1
D2
D3
Af

-Al
AZ
AT

MT.RCLCK

Reads the clock
Return parameters

Di.L time in seconds

D2
D=
AQ
Al
AZ
AS

PR
7
MRy

* ok ok ok ok k k ok k %k k K k % *

K KWW KR HHHFERR KK R e e e R e i R S R e e R S e R e e ***'**’**‘***

Hee B He e HoHe KA F AW He I oK I I I I I H I HK I H I K WA HH KN

Return parameters

*
* TRAF #1 Do=14 MT.SCLCE

*

* Sets the clock

» .

* Call parameters

*

* Di.L time in seconds Di.L
* D2 D2

* D= D=

* As Ao
¥ Al a1

* TAYES AZ

* AT AT

*

time in seconds

Fo I3 HF K KA N WK X ER KX KR¥

k & ok kok ok ok ok ok .k ko kK k ok K

NI KKK WKW IR IR KKK F I H KR HHH KR RIF KN XX FH RN KRR ERRNRN

I F Fe oK HH K I I I I I K I I FF I A I I K I I K AW NI H I I I I I AW AN R AN

* *
* TRAF #1  D@=14 MT.ACLCE *
* ¥*
* Adjusts the clock *
* *
* Call parameters Retuwrn parameters *
* . *
* Di.L adjustment in seconds Di.L time in seconds *
* D2 D2 777 *
* D= D3 2?77 *
* A A6 Farars *
* Al “Al 77T *
* A2 AZ FaFars *
* AZ AT 27?7 *
* *

EEFREXEFKEXFEXREFEEFEEREXEZERXXEXRA K EF LR EEX XXX EXEXRX AR ERE XXX XXX XXX

&
m

'

set
e

1}

Time starte at 06:66

Tony Tebby

1 January 1976.

24 October 1983

ting the clock takes a significant time,
if a call is made to adjust the clock and D1=9.

no adjustment 1is

Fage EBill
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"The bas
two  traps

Memory Allocation

Domusdos VO.

@7

for the RBasic Command

Interpreteor

memory.

ic command

interpreter

aecutes in user

mode

avallable to the interpreter to allocate and

.

There

are

releace

LR Rk b b L b ok 2t R ab b o b L R R L PR TR E L L LTSI ESLTE LR LD LT LT

#1

Do=16

MT.ALBAS

Allocate Basic program area

parameters

number ‘of bytes required

bace addressy

user stack

Error returns

*

* TRAF
*

3

*

*  _Lall
*

* Di.L
* 2
* =

E A6
* Al
* A2
* Az
* AL
* A7
¥*

*

*

*

*

OM out of memory

pointer

‘Return parameters

CoAdal

-
D3

,Dl;Linr,

T

AL

A3

-

-~

Ab
A7

new stack

bytes allocated

new base address

pointer

k ok sk ok ok ok ok ok ok ok ok K % k k k * % * k *

R o R o e g b S R S et b e ot R L L S X R T L S T R R R R S R R S

EEEEEFEEEEXREEXEXREEELEEEFRRFEERXELXEEREREEX XL E R XX ALK XRRR AR ERAE

Da=17

MT.REBAS

Release Basic program area

¥

* TRAF #1
*

*

*

*

*

* Di.L nr.
* D2

* D=

* Ao

* Al

* a2

* A=

* Ak bas
* A7 use
¥

oM

Call parameters

of bytes to release

=1
=3

dd
t

ack lenter

Return parameters

Di.L nr.
D2 277
D= A
A e
‘Al iedrers
AZ 7T
Az 7R
Ab new
A7 new

bytes relesased

base address
pointer

stack

N N N EEEEEE EE

Fe A Fo N e B B R Fe e I B I W F Y R F N K N R W oW W NI KWW HF I WK N W KA A RN N E KK

Tonyv Tebby
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"Common Heap Allocation

s

cSpace can be allocated in the common heap area by Jobs. The space

can be owned by another Job and will be automatically

when the owner Job is removed.

rel eased

KEEKEKEEEEEERERAEHXEKEREEK T LXK XL R FR K K I K IH K KRR R KX RN RH

Fra
* TRAF
*

*

*

* Call
¥* —

¥ Di.L
* 2.0
* D=
* AG

* Al

* A2

* AZ
*

* Error
*

*

*

*

#1 Do=18 MT. ALCHF

Allocate common heap area

parameters e - Return parameters

number of byte required Dil.L nr. bytes allocated

owner Job ID . D2

DA
Aw -

Al
A2
A3

returns:

oM out of memory
NJ Job does not exist

Pon

PR

“hase address

R

7R

200

of area

sk ok ok ok ok ok ok ok ok ok ok ok ko k ok k k ok k

XK HeF W H I I F K I T KNI I I K I T T I I I M I Fe T IR I I I I I NI I I H N A KK AN R HH

B T R R T R T R E T L S S a TR XS 372 2 R

% TRAF
>

*

*

* Call
>

* D1
* D2
* DA
* [AYZ]
* Al

* 2
* AT
*

#1 Do=19 . MT.RECHF
Release common heap area

parameters

D1
D2
D=
base of area toc be +reed A9
Al

AZ

: Az

Return parameters

277

20

%ok % ok ok ok ok ook K K sk ok ok kK

R Rl R L o S S R At S

Tony Tebby

24 October 1933
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08 Evtensions

"The operating system may be extended by &dding routines to

service interrupts, and device drivers. These new routines are
linked into lists maintained by Domesdos. As these routines and
drivers are called before the corresponding system routines, -they
may be used to replace the system routines. For the interrupt
linked lists Domesdos requires 8 bytes of RAM: 4 bytes for the
link pointer (set by a manager trap), followed by a long word
holding the entry &address of the routine. The device and
directory drivers require 14 bytes of RAM: the 1link pointer
followed by the entry addresses for input/output, open and close
routines. Note -that the FRAM used for these lists must be
allocated by & Job  before the link is made, @ and ‘that the
allocation should be in the resident procedure area, if possible,
or else in the common heap. If the allocation is in ‘the . common
heap, then the space should be owned by Job: @, otherwise if the
Job - owning the space isforce removed from memory, before the
entries are’ removed $rom the linked lists, the operating system
will certainly crash. RSt ‘ e

There are five linkedflists:

‘external interrupt servers,
S9/66 Hz interrupt servers,
scheduler loop tasks,
device drivers and )
directory device drivers.

For each driver there is a trap to link in a routine, and a trap
to remove & routine from a list. :

Tony Tebbyv - 24 October 1983 Fage E14
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HHERRH KKK KR KKK K KRR KKK RE KK B K KKK KN KN KR KK KK N R EH KK KK WK NN

Di
D2
D3
AB
Al
Az
Az

k ok ok ok ok ok ok ok ok ok ck ok ok ¥k ok k ok ok ok ok ok k &

Call

TRAF #1 Da=1A

Dé=1C
DO=1E
DO=20
Da=22

MT.LXINT
MT.LFOLL
MT.LSCHD
MT.LIOD
MT.LDD

Links an external interrupt service routine
» a polling S6/6% Hr service routine

a schedul

er loop task

an I0 device driver
or a directory device driver
into the operating system

parameters

address of link

Return parameters
D1 777

D2 777

D3 T .

AG  opreserved
Al . 7?7?

A2 77

AZ 277

® ok k ok Kk ok ok Kk ok k K ok ok K K K k ok ok k ok K & %

FREXFEEEXRFEXEEXEEXEEFEEEEXRLAEEREREREFEREEAETEREXERAR R XXX ERXEXRXER

Fo IR I H R I K I I I K K I I I NI I I H e IR e I K H e W F K F N

Di
- D2
D3
21
Al
AZ
Az

*ok ook ok k ook ok ok ok ok ok ok sk ok ok ok K ok ok ok kK ok

TRAP #1 Do=1E MT.RXINT
' Do=1D MT.RFOLL
De=1F MT.RSCHD
Do=21 MT.RIOD
De=23 "MT.RDD
Removes an external interrupt service routine

a polling S5@/6@ H: service routine

a schedul
an I0 dev

er loop task
ice driver

or a directory device driver
from the operating system

Call parameters

address of link

Retur

D1
D2 -
D=
Ao
Al
A2
A

n parameters

277
Crare
s
preserved
277
7272
EAFars

et ok L ob bt S S S

X ok ko ko % sk ok ok ok Kk ok ok ko ko k K K K ok K k Kk Kk K

HEKEFHEEFEFEEEERFERRFEEEEEFEE KR RN EFAEFJFEEREEXXTFEFRNRFRERRRXEER

28 MNrteher 1985

Fage EBL1D



et

Domvedos VO 07

T/0 Mlocation

The I/0 subsystem may be divided into two distinct sections:  the
allocation of channels, devices and files, and the actual input
or output calls. The I1/0 allocation calls are trap vector #2.

Device Names

All input or output is performed to a logical device or +File.
There 1is no direct mapping between leogical devices or files  and
physical devices. Logical devices are named using the same
convéntions as true file names, and so there are certain reserved
filenames which may not be used. Within filenames no distiction
is made between upper .and lower. case.letters. All serial 1/0 is
redirectable and it is not necessary- ¥mr appllcatlons to know the
type of device which is being dF1VEﬂ. However.ktherp are certain
aspects of physical devices which’ may need to be specified when a
channel is opened. These phy51cdl‘chara:terlstlcsvare appended to
the logical device name. The I¥0 system itself does not.act on
thesze additional definitions, but passes the complete logical
device name onto the appropriate device driver.

" CON_wXhaxXy_k . consple 170, window area "w" by "h"
pixels, top left hand corner at pixel

11

position "x","y".

Keyboard type—-ahead buffer length "k"
characters. .

The size and position are defined in

M., T

terms of pixels on a S512x256 display
map (position 2561128 is the centre of
the screen in both display modes).
The width and X position are both.

- specified in multiples of 16 pixels.
Default CON_S12x244a0m0_128 i

SCR_wXhauXy screen output: window definition is as
for CON. :
Default SCR_ ulgn_44aﬁ‘ﬁ

SERn_bp serial 1/0, port “n", baud rate "b"
(2.g. 609}, "p" indicates parity:
E.O,M, S for even, odd, mark or space
parity, or if absent 8 bit no parlty.
anault SER1_F4600_8.

&¥
=

HNETNn serial network link to node “nn

FPIFE_n if "n” given it 1= an output‘pipe of
length n bytes, otherwise it is an input
pipe connected to the channel 1D passed

in D3
MDVri_name alternative forms of file name. MDVI
vol _name refere to microdrive "1". Neither the
name unit nor the volume name need be given,

but giving them may speed up. the open
operation.
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File esystem namecs

“Reqgquirements

1) File names should be compatible with ZX83 EBasic name
conventions. '
This will allow the use of constructions such as

DFPEN #1l,mytext
where "mytext" is the name of the file, as well as

OFEN #chan, fname$

—

where the filename is in the string variable "fnames".

2y File .names shQQld allow the use of (actual or simulated)
directory structures. ’

3) File names should allow the medmm or drive to be

expicit (1nc1uded in the name), s
defaulted (system or previously specified de+au1t) or.
undefined (all drives .are searched).

4) File names should sllow the automatlc creation of related
file names. :

'Aggroach

1) File names comprise letters, digits and underscores.

2) Each  group of alphanumeric characters, separated by an
underscore from  the following group,. is regarded as a
directory. -

3) A defzault string can be provided by & job for the
operating system to append to the start of the filename
given in any call to open & file. In addition the file
system will recognise certain strings (e.g. MDV1) at the
start of a filename as being & physical device name and will
not append the default. :

The option to search all drives for a file name (by
specifying the medium name, for example) could be very
expensive and will not be considered for initial software.

4y The uwvsual mechanism for allowing automatic creation of a
filename related to a given filename is to add to the end of
the name an "extension®. In our case we cannot distinguish
a file_extension mame {(e.g. FRED_BAS) from a directory_file
name {(2.g. MYFILES_FRED),., so that extensions will appear to
be files within & directory.

fn open call cshould supply both a filename and the extension
expected by the application. The system will deo the best it
Car. )

Tony Tebby - 24 QOctober 19832 ' - Fage C2
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Components of File Namps

The general form:- of a file name is a series of alphanumeric
strings connected by underscores.

Using "aaa" to denote a alphanumeric string (commencing with a
letter)., then '

drive.name is ‘aaa (names defined by the device
drivers e.g. MDV1)

medium. name is ~aaa (name deftined when the medium
T “is formatted) :
default is - cdrive.name{_aaal.

) [ = gt medium.name{_aaal

file.name is -~ aaa{_aaa} - - ’

full.name is drive.name_file.name

extension is . .aaa

HNOTE: mediuvm.name_<file.name cannot ‘be distinguished  from:

file.name.

Opening Files

Files may be Dpenéd explicitly. by ~ an open operation, or

"implicitly by & copy, rename or delete operation.

Each open operation is charactefised'by,the state of the +ile
store before the file is opened (file does or does not exist),
and the access rights after the file is opened <{(exclusive or
zhared). :

Operation state _ access type

new exicsts exclusive shared
OFEN new X ’ X
OFEN overwrite X X X
OFEN exclusive Ko X -
OFEN share ' X X
COFY source X . X share
COFY destination X X new
RENAME source ‘ X X exclusive
RENAME destination X X new
DELETE ' X X exclusive

The open file has three sources of names. The default: name is
defined on & per job basis, an extension mey be supplied as  an
additional detfault (per open call), and either a full name or
file name is supplied.

In the case of opening a new file, the name used by the open call
is fully defined; in the case of opening an existing file, the
file system tries to find a $ile name which correspondzs to one
cut of & number of combinetions of the supplied. name and the
defaul ts.
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"Order of Search for Files

full.name given - file.name given
For new and overwrite
1) full.name | 1) default_file.name

~For exclusive and share

1) full.name_extension slﬁiifdé%ﬁhlt_+ile.name_exten5i0n
) full.name o 2) «default_file.name

f;Exam“ies“o+5G ehih‘
 Default  Filename

© MDVL FRED

i FRED ) is a medium
MDV1 FRED_EBAS *BAS f;HDVI_FRED_BAS_EAS
» EE : “MDV1_FRED_EAS
-FRED_EBAS_BAS ) as
~FRED_BAS ) above
MDV1 MDQZ_FRED null :  “MDVZ_FRED
MDV1 MDVQ;FRED DATA   ﬁDV2_FRED_DﬁTA
- o . MDVZ_FRED
. BFAC_GAMES INVADERS EXEC -  QPAC_GAMES_INVADERS”EXEC
- OFAC_GAMES_INVADERS
- : ‘ ~ INVADERS_EXEC ) as
Y , o . INVADERS ) above
OPAC_GAMES MDV1 null 'fMDVI (directory read only)

Tony Tebby | 24 October 1963 " Fage Ca
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Channel Open and Close

" The channel open calls use the file or device name to determine .

the type of device reguired. As each Job requires its own list of
channels, the Job number must be given.

L R R X o e e T e T T s
TRAF #Z Da=1 I10.0OFEN

Open & channel

"Call parameters ' Return parameters
D1 o Te DL R
D3.L code ‘ e N ;‘ Rrarde

@ old (enclusnve) +11e or dev:ce
1 old {shared) file. .

2 new f{exclusive) file

I new (overwrite) file

AO address -of channel name A channel ID
Al , : SR Al e
Az o Az PP?
as B AZ 277

Error returns:

NO Not opened - too many channels open
NJ Job does not exist

oM out of memory

NF file or device not fuund

EX file already exists

IJ file or device in use

EN bad file or device name

Kok K kK K % ok ko k ok Kk k k ok ok ok ok ok K ok K K ok X Kk k K %

EXR L E b s kL o s b o ****i‘************%************* EE T 2 8

If the job number is passed as a negatlve word (e.g. —1) then the
chanrnel will be associated with the current Job. :

The  file or dev1ce name :hould be a string of ASCII «characters.
Thie string is preceded by a character count tword), - the pointer
should point to this word (on a word boundry).

The error retuwrn "BNY indicates that the name of the device  has
been recognised but that the additional information is incorrect.
(E.qg. CON_S12y248.,)

The code should be zero for access to any non—shared device (in
practice, anything but a file store). 14 the error code i3s3 non
zero then no channel has bezen opened.



LI UL  Vra W 7

e . ¥

Foe b KA KK KKK R KKK B e I AR AP IR KK KR IH K K
TRAF #2 D=2 10.CLOSE
Closes a channel

~Call parameters . . _Return parameters

i

D1 . D1 .
D2 . o : ‘ D2
D3 D3
A® - Channel ID .0 AG 7
TRL e e , AL

Az R ; AR

BB ST et AT

)

Kok ok K Rk K Kk K k ok ok k¥ X

Error returns:.

EOROK K K ok ok ¥ R K K ok koK K k% K %

R HATKFA KRR EHHRRN K

O L n s L TR

-
o Al
¢ e
¥

Tony Tebby 24 Qclteber 19832 Fege Cb
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Serial 1/0 Calls

"The serial 1/0 is fully redirectable. There are three types of

return  from the serial I/0 system: wait for completion, return
immediately, and wait until time-out or completion. These are
all treated as one type of call distinguished only by the length
of wait. This wait may be zero, defined, or indefinite. The call
parameter is a 16 bit number of display frames (3¢ or 66 Hertz),
which will allow a time—-out period in excess of 15  minutes. A
time-out period of -1 indicates an indefinite wait. o

I+ 2 Job is waiting on I0 and another Job requests I0 on the same
chanrel, then, if the timeout is not zero., the second Job is
re-~scheduled until the first Job is no longer waiting (complete
or timed-out). The timeout period commences from the time the Job
gets access to the;channel,"nét,the time it reguests access
(unfortunately). = h,»" . T ‘ : B R :

If an output call reiﬁrns incomplete, then it will remain
incomplete, and any output not sent must be re-sent. :

Serial I/0 is in the form of bytes or characters. The single byte

I0 calls are used for data transfers where the Job transferring
the data requires to control the actions performed by the drivers;
any bytesz which may represent embedded control codes are
process=sd by the Job not by the driver. The string transfers,
however, are used for dumb transfers of bytes, if there are any
embedded control codes recognised by the driver, these will be
actioned, any unrecognised centrol codes will cause some device
dependent recovery actiaon.

File copies should normally use string transfers using as  lairge

an- internal buffer as is consistant with efficient memory usage
and the size of files being moved. This is much more efficient
than using single byte moves! If the timecut period on.the read
strimng-operation is zerao., then the operation will fetch as many
bytes at a time as are available. '

Serial 1/0 calls use TRAF #3. .

The channel 1/D (long word) is always passed in AQ and it is not
modified by the TRAP. The time-out period is always passed in D3
and is not modiftied by the TRAP. 1If a pointer to an array of
bytes is passed inAl, then on return, A1 will point to the next
byte. :



LU SHUUDS VL. N7/

EE AT AL SIS SR TS ESTEILIT TSRS LTSS SR LA LTS LT L LT TR

‘937 

Error returns:

Né“nﬁtﬁﬁﬂmpleﬂe"no‘

* . X )
* TRAF #3 D=6 I0.FEND *
* R X
* Check for pending input *
* Call parameters ‘ ~ Return parameters *
o D1 ... .pi = *
* Dz . e D2 277 %
U “DEF.W timeout PR w~‘\_‘%3.L4presérved *
L% A channel ID . L ooAB . preserved ¥
* a1 ~ T , S | *
*
e
Lk
e
*
*

» iy *
BRI F AN F IR I RN

*

U RER AR RERREA KK KK KR EERKXKERRXRK

This trap is used tm?théékf{nrgpeHdih§ input on a channel. It
does not read wany data or modify.the input channel in any way.

***************************************************************

* : ; : : B *
-~ TRAF #3  Dé=1 I0.FBYTE *
* : *®
* Fetch .a byte - *
* o : , *
* Call parameters o Return parameters *
* D1 o S . D1.EB byte fetched *
* D2 . : - D2 777 o
. * DZ.W timeout S Z.L preserved- *
{ * A®  channel ID A . preserved *
- * Al , AL 2?77 ‘ *
% AZ . L : A2 Nrirars *
* AT , o a3 777 *
* ’ : »*
* Error returns: i
* NC not complete *
* NO channel not open ; *
* EF end of file ‘ . ¥
* ' *

KU EHEFFERREEFXEEEEERFREREARE X ERRLEEFEFEFEFEFEXERREEEFEREERTREREXE

Tony Tebby 2& October 1982 , Fane D2
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>

¥ *
* TRAF A3 D=2 or 3 *”»
% . X
* DO=2 I0.FLINE Afelch a line of characters terminatedsx
X by ASCII <LF> (hex A) ' *
* DG=3 I0.FSTRG fetch a string of bytes *
* ’ *
* Call parameters - Return parameters *
* : *
* D1 Di.W nr. of bytes fetched *
* D2.W length of buffer D2.W preserved *
* D3.W timeout D3.L preserved *
* AG channel 1D o AG preserved *
* A1  base of buffer Al updated ptr to buffer «
* A2 : : : : A2 PR *
* &z o AS 7?7 *
* L e R S i
* Ervor retuwrns: *
* B R i . - s
* NC not complete o
* NO channel not open *
* EF end of file - : : *
* BO buffer ‘overflow {(fetch line only) *
* *

X R W FFF R KPR IR W I W H AR R F R R NI NG H IR R IR IR H R R R RN XN

The character count of & fetch a line trap includes the <LF> if
found.

For the console 1/0 device, the trap to fetch a line has special
significance. The characters read from the keyboard are echoed in
‘the associated screen window. The cursor keys modify the 1line
typed according to the standard cursor key rules. :

) < > move cursor left or right by character
- shift < > move cursor left or right by word -
control < > delete character left or right
control/shift < > delete word left or right
control =~ v delete to start or end of line

In addition the cursor in the appropriate window is enabled when
—=f— the fetch a line trap is made, - and the cwsor is suppressed
when the line has been read. T e ~ :

When fetching more than one byte from an 1/0 channel the time—-out
period is the maximum time allowed from the issuing of the trap,
rather than the time between the reception of corsecutive bytes.
It follows that the timout cannot be wused with the Fetch line
trap to detect, Ffor example, slow typing. As many bytes are
fetched &= 1s possible within the time limit.

Tony Tebby 26 October 1933 Fage D3



¥, %R K**)\-)L% KRR REHENERRKRY KRR KK RE KKK KK FREKP RERRNRN AN NRYRE Y K RE KN K FN K

wErﬁor;returns:~

nnt compleﬁe:‘

* §¢k*_*=$* ¥ ok ok ok ok k k ok k ok % &

o

TRAF #3 DG=5 10.SHYTE *
x

Send a byte *

*.

Call parameters Return paramceters *
. i

D1.E byte to be sent . D1 777 *
D2 ‘ Dz 7?77 X
D3.W timeout D3.L preserved . *
A®  channel 1D CAG pre:erved L%
~Al o AL 7R : SRR 3
A2 AR PP , x
AT Az 777 *
"

: j*;’;ﬁ»\.

%

o

o

x

:*********¥*%%******?

k***&%****************** %********* FRH KK

'_****«******-***4*******'*********+ KA #%**%******ﬁ***

ID SSTRSi

Send a string of bytes

TRQP-#S - D=7

Call parameters Return parameters

D1 -+ D1.W ar. of bytes sent

D2.W nr of bytes {o be sent D2.W preserved

D3.W timeout c - - D3.L preserved

Fate] channel 1D - .- AG preserved

A1 base of bu++ér» . Al updated ptr to buffer
A2 e U - - I
A3 . A3 ??? Sl

Error returns:

NC not complete
NO channel not open
DF drive full

ok ok ok ok ok ok ok ok K ok ok % % ok ok ok ok koK
ok K Kok Kok K K K K ok Kk K ok K kK kR

******w***‘)‘-“*"‘*****%******‘X—***********%*****ﬁ'******t**%*é"k***** :

The error return OR will not occur when sending a string of bytes
to a screen or a conscle; newlines are automatically inserted at
the right hand margin, and the window is automatically scrolled
up when there is a newline on the bottom line. 1In addition the
byte value $A (ASCII <LF>) will cause & newline.

Tony Tebby 26 October 1983 Fage D4




For some types of device, 11 i posuible thal o wadt on output

“may  not operate as espected. This will ocow when the ouatpuat
device includes  buffering and this internal bulforing i%
invisible to the I/0 subsystem. This applics to both single and
multiple byte output. A  return indicating that  the the 1/0
transaction is complete indicates merely that all the output  has
becn passed to the device driver.

Teny Tebby 26 October 19387% , Fage DS
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Ocreen Ootput

The screen output commands are not part of the basic redirectable
170 syslem, but since it would be possible to write screen
emulating drivers, the screen manipulation calls are included
under trap i175. '

The screen output commands cover the operations of modifying the
window, controlling the cursor, clearing part or all the window,
scrolling and setting the colours.

Window control

XK KRR e R F IR I AT R KK K F A KR KR IR HHFKH R HERRX KK ++~+~ XK FFE R FFE KR ***’X- KKK

TRAF #3 Do=C "SD.RBORDR  ~

UJSEtSch? bcrégr“ﬂidtﬁ-andzcolﬂu‘

Call parameters. v parameters
Di.B colour -~ o0 .. D1 272
D2.W width ’ S D2 7?7
3. W timeout T  D3.L preserved
AG  channel 1D 2 e -~ AB  preserved
At s e - Al P77
AZ , ER A 2 777
A3 ‘ ' AT 7?7

Error returns:

NC not complete
NO channel not open

* ok koK ok ok ok ok ok koK ok koK K ok K ok k¥
KoK K Kk K K R K K ok ok k % ok K % & % &

B Rk T T Y s ==

This call redefines the border of a window. By default this is of
no width. The width of the border is doubled on' the verticsal
edges. The border is inside the window limits. '

Tony Tebby | 17 Gctober 1983 ' . Fage El



D

* ~ ’ = Y
oK TRAF #13 D&=D SD.WDEF . en
* _ : *
* Redefines a window 3 x
* : : s . . %
* Call parameters .~ .~ . . Return parameters K
* Di.E border colour =~ - .pil - 777 -
* D2.W border width - p2 P70 *
* . D3.Mtimeout . ... . D3.. preserved *«
%A@ " channel ID O <) ‘preserved o
X Al base of WIHdOW block' * 1 : o G
a2 : %
* *
: ¥
o4 5
* =

FEFFHPHF PR AR KRR EF R KK PR TR KR KRN RA RN P F N KK R A RN AT T v nrm ;e r o -

.Tﬁis

contents
reﬁnSitionedw
window block
and Y origin.

Cursnrfcontrol

*******@K—****-}-***********************************************%**

* : *
* TRAP #3  De=E ',SD.CURE *
* . = *
* Enable the cursor *
* : : S S . .
* Call parameters Return parameters L%
* : *
* D1 ~ : D1 7?7 *
* DZ ‘ D2 27?7 *
* DZ.W timeout - DE.L preserved *
* fale) channel ID ‘ ' ' AO preserved *
% Al Al 2727 *
* A2 Az ??7? *
* 3 A3 77 *
* *x
> Error returns: *
* *
* NC not complete *
* NO chennel not open *
* *
FFEREEREFEEXF KX %****%&*****‘****%********************%****%** * Fx

The cursor is automatically enabled when a read line trap is
iceued to a window.
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FEFEYKRNFFNY XY K XL ANRAIAELADR R RRRN A RREFKY KPR LR RARAKNKK R KR K

¥ X
2 TRAF #3 DO=F SD.CURS *
« r's
* Supprcss the cwsor *
¥, ‘ X
X Call parameters Return parameters *
* ; *
x D1 ' - D1 7?7 *
* D2 ' D2 7?7 ¥
* DZ.W timeout- , DI.L preserved *
* AR channel 1D AG preserved *
* Al : e ALY 277 *
* Az B N A2 7?7 *
*  AZ T R xS A *
* Error returns: o P et o . *
* ~ NC not o8
* . NO ‘channe *
FEFEKEKEL KK E ] HT TN K I KA SIA AN F A H AT FHHH XK K

The calls to suppréss'or éhable~thevtursor\doﬁnnt:return an error
if the cursor is already suppressed or enabled (respectively), as
they merely ensure that the cursor is in the desired state.
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-O(‘K**h*')‘ K#‘k"‘***"( *********{***-"*****%%*0(4()(»:'*!‘ KK*-)‘*{#-K*-K-Y*%-K& LR S & 2 8 ¥

TRAF #3  DO=10 to 16'

Cursor poﬁitioning:by chanacﬁer intervals

‘Do=16¢ SW.FOS - absolute p051t10n .

- TAE  tabulate R
.NL ~  newline
.PCOL - previou
~NCOL -
FROW = pri
.‘NFi‘ON

mtnﬁlmnnm

~ "parﬂ;urn@t&el"s

"column
row - ﬂumber
W timeout
ychannel'ID

. EihbrﬁféEﬁfns:$

NC not campleteaﬂ
NO channel not open-. @ ; - N
OR position would be out o# wandow,@, o

K K K K KR R k%
* ok ok x %

gl ‘ ****¥*+********************************************************
In the case of- an errior return, "tthtursor ,position is not
changed. The cursor position is the top. left hand corner of the
next character rectdngle referred to the top 1e§t hand corner of

the window. = .
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KoK K K K K K Kk ok ok % k ok ok k ok ok ok ok k %

HRHNFF RY KRN KRR R K KL N RRK KKK KKK KK R DK R KRN kKKK H KKK KKK R R KKK H KKK
TRAF #Z DG=17 SD.FIXF

Fosition cursor using pixel ceoordinates

Call parameters Return parameters
Di.W X coordinate D1 At
2.W Y coordinate D2 ey
Z.W timeout DI, L preserved
AG channel "ID ‘ U AR preserved
Al B Al TR
-AZ o AR TR
AZ SR e AAE PR oL

Kk K R K K K ok ok ok k ok ok % %

~ Error returns:

%
x
v'*é
: R T e » e *
FERFEFFEERFH XK R EK LR R R E RN ERHR R RS R R RIRRF IR R FRREFR AR RRRERAN
The cursor position is the top left hand corner of the next

character rectangle referred to the top left hand corner of the
window. i’ ‘

1]
]
m
m
(]
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Scrolling i

Fart or all of a window may. be écrb1fid;"*+or'partial~ scrolling
~the cursor is used as a reference. These traps cause pixels to be
‘transferred from one row to another. Vacated rows of pixels are
filled with paper colour. A positive scroll distance implies that
“the pixels in the window will be moved in a positive direction -

down. The =pace left behind w111 be f;lled wlth paper colour.

*****************************************%*********************

g@LSCRBT_:

,TRAP»#3‘pr@=1s to)1a : e V:,

“,;SCrbllé parf*dr a;f‘;%:afwinééalbxk 'f:f
f;%;is' li‘gb;SCRDLi scroll all of w1ndé§ .;.‘ ;i:
D=19  SD.SCRTP ‘scroll toﬁ o+fw1nd9w'"““ L

Error retuwns:

NC not énmplete
NO channel not open

* %k ok ok ok

X
*
*
¥*
*
*
*
*
*
¥
%
+*
*
*
*
*
*
¥
*
¥*
*
+*
*
*

***************************************************************
The dividing line between the top of the window and the bottom.of

the window is the top of the cursor line. Thus the cursor line is
in the bottom of the window. » R -

Tony Tebby , 17 October 198? \ Fage E&



T
vl

* ok ok ok ok sk %k ok ok ok ok ok ok ok ok ok ok ok ok ok K ok K

" character at the current cursor position. -

Fanning

The whole of a window, o the whole of the cursor line, or the
right hand end of the cursor line may be panned by any number of
pitels to the right or to the left. A positive distance implies
that the pixels will move to the right. The space left behind
will be filled with paper colowr. '

K KK KKK FHF KRR KKK HRHHFH KKK F R K I KKK KKK KK AR KKK R NN

TRAF #3 De=1R, 1E and 1F

n

Fans pért or all of & window

Do=1F é%.PAN pan all of window
Do=1E SP. FANLN  pan cursor line
De=1F %EyPANRT pan'right'hand_end~0{ cuwresor line

‘Call;patameters.:i g

‘ =2 D..lh

D1.W distance tDFpah~ ; : ey
7 ; . » \Dz ST

D2 - : , L : s :
I.W timeout : DI.L precserved
AQ channel 1D A9 preserved
Al AL PP

Az _ A2 777

A AZ L PT?

Error returns:

NC not complete
NO channel not cpen

KK R K K K kR kK Rk ok ok kK ok K ok kK X K K

Fe K e K F W e FoH K eI I H I He I I I K I H KK T I K I I I A I I I I I I A I I KKK

The cursor line 1is the whole height of the current chafacter
fount (either 1¢ or 208 rows). The right band.end includes the

Tony Tebby 17 October 198% Fzge E7






Domesdos Vo, 067

Clear Window

The clear window traps can clear all or part of & window. To
clear a part of a window the cursdr is uvsed as a reference. The
clear operation consists of overwriting all the pixels in  the
designated area with paper colour.

LT E RIS LIS TSR LR L ESESESEL ST LS IELTEETET SR ELRE LT LEETEE TS EE S T

.* *
* TRAF #Z Do=26 tao 24 *
* *
* Clears part or all of a window *
* - ¥
*  Do=20 SD.CLEAR clear all of window M
* Do=21 SD.CLRTF clear top of window *
* DH=22 . SD.CLRBT clear bottom of window ¥
* Da=235 S8.CLRLN clear cursor line *
* DO=24 58} CLRRT clear right hand end of cursor line ¥
¥ - : v . %
* Call parameters ~ “Return parameters *
* : : ¥
* D1 . DL - 777 *
* DZ D2 777 *
* Z. W timeout , DZ.L preserved *
* A0 channel ID A preserved ¥
* Al Al e *
* A2 : Az 77 ¥
* A= ' AT G *
* *
* Error returns: *
* NC not complete *
* NO channel not open *
* *

EHEFERKFEREREREEERERERR IR EREREREEREEARER R R EERREERERREERREEEERRXFE
The dividing line between the top of the window and the bottom of
the window is the top of the cursor line. Thus the cursor line is
in the bottom of the window.

The cursor 1line is the whole height of the current character

Ffount Afeither 10 or 29 rows). The right hand end  includes the
character at the current cursor position.

- : . [ o



¥ ok ok ko k k Kk k ok k Kk Kk K Kk k k Kk ¥ ¥

P

YOomesagos veri, vy

Setting the Character Fount

The character fount is a on% array of pixels in a &x16 rectangle.
There is a default fount built into the 08, but alternative
founts may be selected.

Rk Rt e ok gl i . LR SR L IR S IR L IR VA SR 3 S Y

Error returns:

NC not complete
NO channel not open

%

TRAF #3 Do=25 SD. FOUNT *
*

Sets or resets the fount *

) *

"Call parameters . Return parameters *
*

D1 D1 Marany *
R o R *
.BSlmgtimaQyt,,,; *
A0 channel 1D *
Al base of fount *
Az o ' *
A3 *
*

*

*

*

*.

*

F W FF K F EH N K TR R RH K F R R HRF R R E KRR R IR FoF KKK oI I H K K R RN F R XK

I+ the fount address is given as zero the default fount will be

“used.

The structure  of the fount assumes . that up to a certain value
charactere are invalid {(deftault hex 1F), from the next value
{(default hex 2¢) all charscters are valid up to a known maximum
(default hex 7F). Thus the structure isias follows:

&g ' lowest valid code—1 (byte) -

o1 highest valid code (byte)

62 to 8A 9 bytes of pixels for all invalid characters

@B to @3 9 bytes of pixels for the first valid character

G4 etc. R o -
Each byte of pixels has the pixels in the least significant 5
hite of the byte. The top row of any character is implicitly

blank.

Tonv Tebby 17 October 198%7 Fage ES



Domesdos VO, Gy

Colours and NAttribulos

T has a chotce of eight colours, with flash 4rom ink to
8 3

he colowrs are coded as follows:

256 mode 512 mode

(5] black black
1 blue black
2 red red

3 magenta red

4 green green
5 cyan green
& vellow white
7 white white

dition any two colours may be put in a 2 by 2 pixel square
pstandard screen driver to produce stippled areas. ‘ ‘

ase colour is in bits 2 to & . of the colour byte. bite © to 3
7e - byte comtain the XOR of the base colour'and “the second
r in the pattern (if zero the colow is therefore solid).
7 and & are used to indicate the pattern: e

©osssbbb one dot of (s=s X0OR bbb) per four pixels
Glssshbh horizontal stripes of (sss XOR bbb
Itsssbbb ' vertical stripes of (sss XDR bbb)
llsssbbb checkerboard.

S } e

I

o)

3 \"-I"O

T Nt eher 1507
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rorecelowed without changing the

v&e  the same
an attribute based

sort of effects
SO REM,

information
resetting
very

aL

but it is

in
the
much

R S S SRR LS B I R RS O R IR R R SRR S UE R R S

.K.
Do=2& SD. RECOL *
, "
rlour a window *
, %
ameters Return parameters *
, : *
D1 2R *
: e D2 R *
meout o DELL preserved o
sannel 1D A AB preserved x
sinter to coleour list A1 227 . ®
) > .
.
retuwrns: o
,*.
NC not complete %
NG channel not open o
*
HERFEREHERAEREREERBEHREERR LR R ERRXERAXRELRRXEREEEHRREXEF R

e list  is 8 bytes long and <hould contain the new
required for esach of the 8 colours in the window. Each of
colours must be dn the range © to 7. For 4 colour mode,
es @, 2, 4 and & need to be filled in.

Fiy Fage El1




Domecdos Vo, vy

Colours

1o driver uses three colows. There is the background
a window: referred 1o as paper colouwr: this iz  the
ich is used by the scroll, pan and eclear operations.
the colowr which is used by the character generator to
highlighting background for individual characters or
fdered to as strip colowr. And there is the colowr used
1g characters and drawing graphics: referred to as ink

~)€-***é&**:&*******%%‘*-}’r%**%**v)&-&‘-%1--3'«-1(—**’?&*%‘&’.-**%***%**%*******-3(-
T DH=27 to 29

Set screen colours

27 éD.GETPQ set paper colour
=28 ED.SETST set strip colour
=29 8. SETIN set ink colour
11 parameters ' ‘Return parameters
B colour ) Pl iy
2 D=2 e
Z.W timeout DI.L preserved
& channel ID & preserved
1 AL 777
i3 AZ R

Zrror returns:

-

NC not complete
NO channel not open

Kok ok ok ok ok ok ok ok ok K kK Kk ok ok % ok ok sk ok Kk ok

HEFEEXEERKEXEREEXLEERFEXEEEEERFEEREEFREREEER R XX EFEFREEFEEREX XXX

*7 Dotobrr 1987 Fage E12




59 Character Altribules

K ERK IR KR HH KRR R IR T KK KD BN HHK KK KRR FHR KRR AN KWK WS HKFKKNKNKHK

*.

TRAF #3 DG=2A4 and ZBH *

. *

Set flash and underscore *

*.

DO=2A SB. SETFL  set flash *
D=2 §b.SETUL set underscore *

, ¥

Call parameters Return parameters *

imm , : -
D1.EBE © attribute off D1 T3 *
elese attribute on - ¥

D= e e p2 et der) A *
DE. MW timeout DE.L preserved %

A% channel ID . .o A8 preserved ot

Al : ~al S £ *

az az Ao TR %

AT AT PR x

: *

Error retuwrns: *

*

NC not complete *

NO chamnel not open *®

*
'Zt’r-*9\?******%'-}‘:*%***-X‘-!(—%*%-&j—***%*****%***-*'{-%***%*~*****-§**%****%*%** :
FEEAREEEREERERREEERREEERR R EFE XL R RRREEERE L ERRERERERRELAELREEEES
. *

TRAP #3  DO=ZC ). SETHD *

. . ‘ ¥

Sete the character writing or plotting mode *

*

Call parameters Return parameters *

, ¥

D1.W mode D1 R *

¢ -1 ink is exclusive ored into the background *
& & character background is strip colouwr *
5 1 character background is transparent *
= : G or 1 plotting is in ink colour *
. Dz D2 TE? 1 *
2 DE.W timeout DI.L preserved *
% fated channel ID AG preserved *®
¥ Al A1 TR *
3 a2 AZ T *
¥ % Ay R ¥
¥ ‘ *
¥ Error returns: *
‘ *
% HC not complete ¥
3 N chanmel not open al
- *
*

LR N E R EEEFFE R EEXEF R LRI EEEFEFEEE AR EEFFEE LI F AR R EEERFEFHEXERTEN

T by
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and Spacing

cgenerator supports two widths and two heights  of
3 celowr mode, only the double width characters may
ddition the spacing betweon characters is entirely

for simplicity of use only two additional spacings
I directly: these are 8 pixel (in single width) and
Jouble width).

ko ah bbb R R o L S S R i e TR R R L R T R TR R R T
Do=32 SD.SETSZ
t chéracter>5ize and spacing
afameters Return parameters

~e

haracter width/spacing Di 777

P zingle width, & pixel spacing
H single width, 8 pixel spacing .
2 double width, 12 pixel spacing
3 double width, 1& pixel spacing
character height/spacing D2 s
@ single height, 106 pixel spacing
1 double height, 29 pixel spacing
 timeout S.L preserved
channel ID : fale) preserved
A1 R
AR 2P
AT 2R

ror returns:

“NC not complete
NO channel not open

% ok ok ok ok ok ok ok ok Kk ok ok sk ok ok Kk K ¥ ok ok K % & k % &

HEKERARREEREEXEREEEEEEREEELEX R AL EEERXERFHEER R EERE R LR EX LR

with DI=® or 1 in 8 colow mode will aﬁpear as if a  call
n made with DI equal to 2 or =




Block Filling

There are two traps which modify a rectangular block of a window.
In one case the colow requested is written directly inte the
screen, in  the other the colow ig exclusive ored with the
screen. Stipple colours may be. used.

LR R R R AR AR R E R T R TR R R RO R E T R SR R TSPt T VRV B N S
TRAF #3 Do=2E or 2F

Fill rectangular block in window

Do=2E S).FILL  write colour into block
Do=21 : E§§DVER AOR colour into block
"Caiifﬁ%%aéétgﬁg. o - Return parameters
D1.E colour S ' 7;b${~\;
D2 | Eh D2 Sl
DI.W timeout - DE.L preserved
A channel ID A preserved
Al base of block definition Al R
A2 ’ AL TR
AZ Ax Farars

Error returns:

NC mot complete
NO channel not open
OR block falls putside window

ok oAk ok ok ok ok ok ok ok ok ok ko K Rk K ok ¥ Kk ok ok ok
oK kR Kk ok ok ok ok ok kR ok ok ok ok Kk ok kK koK X % %

FEEEEREEELEEEXELEEEREREXEEREERE R R EBELERA XL EERREE AR EREREFEXERXEESHR

The ‘ﬁlock definition 1is in. the same form as the window
definition. It is 4 words long: width, height, X origin and Y
origin. The origin is referred to the window origin.

" This is—é fast way of drawing horizontal or vertical lines.

Takby 17 October 15873



subsystem has some extra traps to deal with two main
onal  requirements: record structured or direct access
and entire tile load and save. To a certain extent both of
functions are redirectables and s they .are included under

ile

%

-
0 -

only trap level support for structured files is the dFile
ter positioning trap. This trap may be used to position the

pointer to any byte in a file:i this, together with the
ity to read an arbitrary length string of bytes, means that
1wer level software may impose any file structure reqguired.
addition some protection for data base files is provided by
» trap to flush file buffers.

Error returns:

NC not complete
NO channel not open

B R R et T e R S T e S e = 2
| ‘ R ‘ ’ .
TRAF #3 Do=40 FS.CHECH *
. ‘ *

Check all pending operations on a file ¥
>
Call parameters ‘Return paramesters *
*

D1 D1 TR *
D2 D2 e *
DZ. W timeout DZ.L preserved - =
AR channel ID AQ preserved *
(251 : Al Carats *
A2 A2 777 *
- A% A3 rarirs ¥
*

*

*

*

*

*

B ok ok K ok R ok ok ok k K Kk K K m o

EHEREREXEFEERERLEELEE R E XX EREEEEXEE KSR EEEEE LR ER LR E RN E LR SRR R

11 attempis to read or write to a file., or toc move the Ffile
pointer will cause implicit buffering operations. of the required
physical blocks of the file;, into the slave block area. These
buffering cperations are carried out in the background., and will

continue even 1+ the calls causing the operations return not

complete.

This trap is used to check whether all of the pending pperations

have completed.

25 October 1983 Fage F1
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k ok ok ok ok ko ok ok ok k k k k k % k % ¥ k &

KK ENE KRR EHD VKK E K KR KR Y H KKK K KK MRS S R L SRS REES S ST E R T ESE TS ESELEREE TS

*

TRAF #Z Da=41 FO.FLUSH *
*

Flush buffers for this file *

*

Call paramcters : Return parameoters *
‘ *

D1 Di 27 ¥
D2 b2 e *
DZ.W timeout Z.L preserved *
AG channel 1D AO preserved * .
_A1 ‘ ' Al L PR7 *
AR A2 PR *
AZ A3 27 *
r , ; ¥*
- Error retuwns:s *
SR e L *
NC not complete *

NO channel not open *

. , , *

T LRt T T s

When a write operation to a file is complete, the data written
may  still be in the slave blocks rather than on the file. This
call may be used to check that a file dis in a known {(complete?)

state.

Tony Tebby 25 Octaber 193875 Fage F:‘



FARKENNRRRER KK KF KK RRKE KK ENRRHKER K KR KRN HE KK B Mo o
fts Do=q2 F&.FOSAR

Fosition File pointer absolute

parameters ' Retuwrn parameters
D1 Flecle)
D2 eleeled
W timeout Z.L preserved
channel ID A preserved
file position A1 new file position
' ' o el le)
- Az o

rrororetuwrnss:

NC not complete
‘NO channel not open
EF end of file

* ook ok ok ok ok ok ok ok ok ok Kk % k X x k ¥ & %

LR S S Rkt g b B R L R R R R R A N e R R T T

*

TRAF #3 DO=47 FS.POSRE *
*

Fosition file pointer relative *

- %

Call parameters : Return parameters *
*

Di.L offset to file pointer D1 R *
- D2 D2 s *
DI.W timeout- D3.L preserved *
Ad channel_ 1D AG preserved *
Al N ‘ Al new file position ¥
Az AT TR *
AZ A% Earan *
‘ ¥
Error returns: *
™

NC not complete *

NO channel not. open *

EF end of file *

*

a file positioning tfap returns an off file limits error then
e pointer is set to the nearest limit (O or end of file). The

lative +ile positioning may, of Ccourse, be used to read the
rrent file position.
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File Information

"Each file has a header containing information about the file. For
Microdrive files this header is 64 bytes long and has the
fullowing format.

GO file type (word)

a2 file length (long word)

6L last update (time)

oA last backup (time)

e last reference (time)

12 8 bytes of type dependent information
-14 length of file name

1C up to Zé6 characters of file name

b e e ot o S i S e S o o e e ** FeFFH IR EF R IRAH KR K KR H HFHE RN RAR

TRAF #3  D®=47  FB.HEADR

Read file header

Call parameters - R Return paraméters

D1 D1.W length of header read
D2.W buffer length DZ2.W preserved

DZ. W timecut DI.L preserved

A channel ID Ao preserved

Al base of read buffer Al top of read buffer

A2 A2 2R : -

A A e

Error returns:

NC not complete
NO channel not open
BO buffer overflow

kok ok ko k koK ok ok ok ok ok ok ok ok % K ok k%
B ok ok ok ok ok ok ok R ok Kk ok ok ok ok ok K K ok ok

I W I e KT F I KT H RN K E FH IR EI KKK H XK FEKFEEEFXEFEEIE R TR FH I HFH K TN R K%

The read header call is provided so that a Job can allocate the
space for a lcoad call as well as determining the characteristics

of a file.

The information in the file header is duplicated in the directory
s that the header is available as spon as a file is opened, and
before .any blocks of a +ile have been slaved intc memory.

The File pointer is such that position zero ie the First byte
after the header. Thus blpck boundries on microdrive files are at
positions S512¥n—-&4.
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d Save

s transferred and out of momory in their entirety with .
ad and save. If the transient program area is used for

rap  #1  must have been invoked to reserve the space

file load trap is invoked.

EELT TR LT ELEE L LTS %--)('*******-§~****'******%%**%*%%-ﬁ\'—********

Error returns:

NO channel not open

i

*

#3 DO=48 FS.LOAD *

*

Ltoad file into memory *

. . ¥*-

1 parameters . Return parameters *

*,

Di T *

2 D2 e *
3 : : 3 S DELL preserved %*
< channel ID el G preserved *
i1 base address for load Al - top address after load#
532 » Y < v ' *
A AZ VR *
: *

3%

¥

*

HERREHFREFHRRFEERE MR EXNHERRTRERFRRFERREREERAXEXXEXFEXRRRXAR

EHEREERFEFH IR EREEEEREERRFNERNRERRERXERRELEEEEXEEXEX L XREEERREXRRNE

TRAF #3Z Da=49 F&.8AVE *
*

~ Save file from memory *
- *

Call parameters Return parameters *
T . ¥*

Di.L length of file - - = DI 777 *
D2 = D2 P77 *
D32 Z. L opreserved’ *
Ao channel 1D , A preserved %
Al base address of file Al top address of file *
AR B2 ey : %
&t AT TER *
*

Error returns: *
. ¥*

HNO channel not open *

DF drive full *

*

E*%***%*%*****%% FHFHEFEREEEEREREREFEREF R FEAEFHFIREERERERFEERXXFE TS
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Lors

»drivers comprise many parts. For some devices toe,

al device driver which operates off either the scheduler
(S5a/6G Hz) or an interrupt. This type of driver will
transfer data into or out of internal gueues or buffers.

t af the device driver forms the access layer which
: the facilities required by the 108S calls. The access
af all the device drivers must have an entry point for

opening, an entry point for channel closing and an entry
ror input or output.

~vice driver routines should finish with RTS (not RTE).

ysical device drivers are supplied for all the input/output
es of the IX83 hardware, and the design of any additional
ce drivers will depend very heavily on the type of hardware
type of device, no géﬁ@ral”rulés'hayé»been‘formulated for the
gn of these. = : : '

A adding new device drivers (e.g. for a printer) the ~usual
tinique will be to use a standard physical driver (e.g. RSZEIR),
‘h & new access layer to provide the special characteristics
quired by the new device. ‘ -

evice Driver Definition Rlocks

i device drivers may be added into the operating systemyatf'run
time (oF more usually on booting the machine), all the entry
points  for the various operations are maintained in linked lists
by the manager. This type of list must be maintained in RAM  and
there is a standard form which is used for plug in ~device
drivers. ' i '

 There are three lists for the physical layer of device drivers
these are for the routines invoked by:

ternal interrupts,
@/60 Hz interrupt,
heduler l1oop.

The scheduler loop invocation is similar to the 5S6/66¢ Hz
interrupt, but may occur more frequently. In particular, while
the machine idis idle (waiting for IO) there is a very tight
scheduler loop. '

A block of memory is linked into a phsical device driver list by
reserving two long words at the ctart. The firet long word is
used by the manager to form the limnked list, the second laong word
cehould hold the entry address of the physical device driver code.
The rest of the block may be used by the device driver for
mzintaining flags, pointers, buffers etc.

A block of memory to be linked into the access layer of the 10
sub-system must have four long words reserved at the start.

The <+irst long word is used by the manager tn form the linked

list, the next three long words of an access layer driver are the
entry addresses for input/output, opening and closing & channel.

“-rnv Tebby 24 QOctober 1987 : Fage ol




that a device driver in ROM may have its own data area,
system passes a device driver seveoral pieces of

2l i mg

formation. For the physical devige drivers these are:

D3 number of S50/60 Hz interrupts since last S0/46 Hz
service (50/60 Hzx service and scheduler loop only)

AT pointer to the base of the device driver def block

Ab pointer to system variables

A7 supervisor stack — routines may use up to 64 bytes

r registers may be treated as veolatile.

ss layer calls the three address registers AZ, A4 and A7

e same significance, but the other regicters are rather

it

sé address of the definition block reters to the. standard

driver definition as set up for ROM device drivers at

It is entirely possible to have a ditferent  organisation .

omitting some of the entry addresses and link pointers),
that case A3 will not have as canvenient a value.

(AZ) link :
4 (A3 address aof external interrupt routine
8(AZ) tink
£C (AZ) address of S@/60 Hz interrupt routine
13 (A3) link ; '
s14 (AZ) address of scheduler loop routine
$18(AT) link o
$1C (AT address of input/output routine
$20 (A address of channel open routine
424 (A7) address of channel close routine

£2B(A3) physical device driver working space

—{
n
(%)
T
<
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Input 70wt put

"The input/output  operation is called once when an 1/0 trap is
made, and then, i1f a wait until complete is reqguired, on every
scheduler loop, until the operation is complete or the operation
times out.

The input/output operation is called with A® pointing to the
channel - definition block, Do defining the operation (this is 'a
byte key, but the I0SS clears the top three bytes) , and  with
additional information  in DI, 2 and Atl. In the case of an
incomplete operation, the values in these three registers should
be set on exit so that on reentry the operation can continue; to
assist in this DI is zero on the first entry but is set to -1 on
the the second and subseguent attempts at the operation while
Pi, D2 and Al are unaltered. 0On all calls D& defines the
operation. A3 points to the assumed base of the device driver
definition block, Ab points to the system variables area . and A7
is the superwvisor .stack pointer. ‘ -

The register ‘D3 may be treated as scratch within the device
driver, registers D4 to D7, A4 and AS should be saved and
restored if they are to be used.

Decading the Name

To assist in decoding the device names there is & I0BS wutility
I0_NAME. This checks the device name and evaluates the additional
or optional parameters.

The full device name 1s formed using four components:

Name ASCII characters (normally letters and the
case is ignored)
Separator "ASCII character (if a letter the case is
- ignored)
Number o decimal number in range @ to 2* -1
Code one of & list of ASCII characters

The utility is passed a pointer to the actual device name (in AG)
and a pointer to  a block of memory sufficient to store the
parameter values {in  A3). I+ successful, it  fills in  the
parameter block with either given or default parameter values.

The utility has three retuwns:

return D6 (+ BR)

standard ERR. NF name not recognised

standard +2 ERR. EN name recognised, bad parameter
standard +4 2] O

The description of the device name starts 6 bytes after the call.

b
€0
m
o
oY
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Device Name Description

The description is of the following form:

Number of characters in name,

Number of parameters
For each parameter one

of

characters of name.

Spacetseparator, default value (numeric values)

Negative number, default value
list aof ASCII codes.

Number of codes,

tnumber, no separator)

(All items are defined as words, all letters must be upper case)

For each numeric parameter value in the description,
will return either a given value,
in the description the utility will return the position of

list

the code in the list, or rzero.

Exémpfes

The CON description is:

‘DC.W 3, " CON®
DC.W S
DC.W ° _°,512,7 X°

DC.W - & ,0, X6
DC.W *

Device name

CON
CON_Z256
con__6®

con@@x 12
con_256x 648640128 26

The SER description is

DC.W 3, SERT
DC.W T

DC.W —1,1

DC.W ° _7, 9600
DC.W 4, EOMS®

Device name
SER
sere

serl_m
ser?2_ 120

Tony Tebby

=4 Dectober 1983

the utility

or the default. For each code

console

five parameters
window size

window position
keyboard gqueue length

Farameters

S12.244,0,6,128
256,244,3,0,128
S12.244,0,9,469

S512,244,4,12,128
256,64, 64, 128,26

RB82Z2 serial device

three parameters

port number (default 1)
transmissian speed

parity even, odd, mark, space
(default is sight bit)

Farameters

1,9600,0
1,9600,1°
1,9600,32

2.,13266,6¢



Memory Allocation

The physical layer drivers must not allocate or release machine
resources. , .

The access layer drivers must be re-entrant: all working
variables must be stored in the channel definition block between
calls to a device driver. The channel definition blocks must have
& long words (24 bytes) reserved at the start for use by the
1085: all the rest of the space is usable by the device driver.

To allocate space the routine MM_ALCHF 1is called with the .
reqguired allocation (in bytes) in Di. D& (and the condition
codes) is retuwrned negative if the alloction fails. MM_ALCHP may
allocate a slightly larger space than regquested: the "~ actual
length ie returned in D1. The base address of the allocated block
is returned in AQ.

To return a table to the free space area, MM_RECHP should be
called with the base address of the block in A, '

Tony Tebby 24 October 1983 Fage G&
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Five routines are provided {for handling gqueues: I0_OSET sets up
the gueue pointers, I0O_CQIN puts a byte in a queue, 10_0Q0OUT takes

-one  out, I0_GEDOF puts an EOF flag in and I0_OTEST checks if the

gueue has anything in.

A queue is defined by a block of 4 long words at the start. 0Only
the most significant bit of the first long word is used by the
queue routines to flag end of file. The entire word 'is cleared by
I0O_@SET and the rest of the first long word may be used by the
device drivers for linking queues etc.

The wusable 1length of a queue is one byte less than the actual
length of the gueue. This means that the minimum space taken by a
gueue and its header is 18 bytes.

For all routines the pointer to the quéQé'header is passed in A2

and the data (gueuwe length for I0_0GSET, byte in or out for 10 _QIN
or I0O_BOUTY) is in Di. A3 is modified in an arbitrary way, and D&
is used as an error flag (ERR.NC) if the gueue is full (IO_QIN
and I0_GTEST) or empty (I0_GOUT). I0_G0OUT and I0_GTEST can also
return ERR.EF i+ end of file is reached. ;

Simple Serial 10

For simple serial I0 there is a direct queue handling routine.
When the channel definition block is set up for simple serial I0
then the 7th and 8th long words should be set to point to the
gueues for input and output respectively. I+ either input. or
output is prohibited, then the corresponding pointer should be

Zero.

10_SERE should be called with the standard I0SS values in D&, Di,

DZ, A% and Al. It treats actions @ to 7 inclusive: for undefined
actiaons, it returns error ERR.EBF :

For serial 10 where the operations for byte input and output are
not so simple, the routine I0O_SERID may be called. The call
instruction should be followed by three long words, these being
the entry addresses for ‘

tecsting for pending input,

+2tch byte,
cend byte.

Tony Tebby 24 Qctober 1983 Fage G7



Jers

he machine the operating system checks for plug in
tformat of these drivers is a long
.Jowed by the driver header,.

The

Flag

(long)

4AFBOOG ]

pointer to description (word)

number of drivers in this ROM (word)
first driver entry address list

length of driver definition block
external interrupt routine (or @)
w9/60 Hz interrupt routine (or @)
scheduler loop routine (or @)

00
24
Obh
a8
oA
al
OE
16

pointer
painter
pointer

cpointer

pointer
pointer
pointer

to
to
to
to
to
to
to

input/output routine
channel open routine
channel close routine
initialisation routine

csecond driver entry list

etec..

ydinters are relative to the base of the“RDMQ

f1

ag word

(long)

he machine will set up & driver definition block in RAM
then call the initialisation

- 0f the drivers:

>

AT,

A6 and A7 set to the standard values

~for

routines
device

ription should be in the form of a character count (word)
!} by the ABCII characters of the device description(s). It
nmendead that the number of characters should be limited to

bhy

24 Uctober 1987

Fage GB




wseful to

=3
smber of routines in the ROM which may be
—odes also there are certainly routines which are
device drivers. These routines
the calling

even required by)
oups depending on the requirements on

Hlocation
ap allocation routines are usually accessed by trap
for example within the partr of the;

routines are calle by

certain circumstances,
the
requlrements

a5 invoked by trap #2
1iin the supplied operatznq system. The
ag code are that: :

2 execution is in supervisor mode and
e code has not been invoked by interrupt other than

the S0/60 H*'pmlllng 1nterrupt.

Trap Routines
ddnes are used to invoke certain system traps where the
predefined

& 5
be set up for the trap conform to &
user mode.

to
2y must be called in
:ility Routines
» from any code and make

al utility routines may be called

1 demands.

*

zlity Routines

£ utility routines may be called from any code, but with

Atation that all addresses passed to the routines should

ive to Ab. ‘
vector

Table
iy point adresses of these routines are held in a
routine the following code may be used:

-

'c access &
azas is the entry vector

JE .U Sa. BAJE AN EEWEEEE
a {Am) An is an address register
wn  from any utility routine which sets a status code in
status register is set sccording to the value in Do,
cher 1987 Fage H1
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ap_Managemoent

dnes  are provided for common  heap management.  One
; space, the other frees the space. The space requested
slude  room for the heap entry header. For simple heap
this is 16 bytes long, for 1085 channels this is 24 bytes

ress of the heap area is the base of the area allocated,
base of the area which may be used (contrast with trap #1

d 190 .
AERERKERRRREA KR ERFHEREREREXHXRF R ERRLEHRKR KR RS RRLREXFRERXH
. *
ctor Co MM.ALCHF *
*.
Allocate common heap area *
, , \ *
111 parameters Return parameters *
1.l space reguired D1.L space allocated *
2 : » D2 R *
3 DX Earars *
[ A1 base of area allocated¥
A Al 7?7 ‘ *
i A2 27 *
13 AZ i ¥
. ¥*
Irror returns: *
*
OM out of memory >*
. 5

FEHEEEREEXEEEEEXEELEEE AT XEEEXFEXEERAEEXERRX R X EREEEREEERERFXX

HH.F;************%*%%*%***-)E-******************%**%*****%******

= *

Vector C2 MM.RECHP *
_ *

Feleases common heap space ¥

z *

Czll parameters . Return parameters *
x

D1 D1 7?7 *
D2 D2 Ay *
DI D= Farars *
AG base af aresa to release A aCars *
Al £l Carars *
A2 AZ 777 *
AR AZ 77 *
’ *

¥ HEEFEEREEEFEEE LR LR R EEREEEEHEREEAREEERERL R KRR R KX LRI EXRE

-~
0
T
o
<
)
o-
)
n
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o
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F
N3]
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fied Trap Rouwlines

simplidfied trap routines are used to reduce the overhesds of
ast common I0 operations.

+irst
st e

L an

three el up console or screen windows using a
list which follows the call statement. In the first

the window is opened using a name which has been supplied;
tock of parameters defines the border, the paper and strip
d the ink colour. The window is set up and cleared for

second two also define the window using an additional block
four words. :

B St bl B R ah S R Gkt ok ok o SR b E i SRR G S iRkl kSt S S SR L SR R b R R R LR Sk

Mactor C4 UT.WINDW

Call

D1
D2
D3
0
Al
Az
AT

Error

d o ok ok ok ok ok ok ok kx4

OM out of memory
NO out of channels
OR window is off-screen

Cé UT.CON set up console window *
€8 UuT.8CR set up screen window %

: x*

parameters Return parameters *
: *

D1 s *

D2 Farars *

D= ?R7 *

ptr to name (WINDW only) A® channel ID *
ptr to paramester block Al Faire : *
A2 777 *

AZ TR7 *

*

returns: *
*

*

*

*

*

‘x.
s2t up a window using a supplied name#*

*%‘{-i-*-"&****—.*****-)-‘%-h'-***%%%***%*****%****-)%-h’-*************************

The parame

vy
—
X

G B b e G

L
DOCEECN NN

-~

Tany Tebby

ter block i1is as follows:

border colouwr (byte)
border width  (byte)

paper/strip col

ink colour (byte)

width (word)
height (word)

X origin (word)
Y origin (word)

our (byte)
)
Y} not reguired for UT.WINDW
)
)
26 October 1983 Mago HE
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sage Writing

w routines exist for witing simple messages to a channel. Two
them are & basic error message handlers which write a standard
device driver supplied error message to either the system
annel ©, or else to a defined channel. .The other two write
rts  of more complex messages to a defimned channel. {To select
e system channel try SUR.L AG,AG) ‘

I3 Ak b R d ok e L R S L L R R LR LIRS TR TSR L L T ELTATE LT T EELEEE I

*

£ Vector CA UT.ERR® wirite error message to channel @ *
£ CC UT.ERK write error message to given channel *
¥ *
* Call parameters Return parameters %
™ *
¥ Di.L error code D1 TR *
* D2 D2 TR *
* D3 ' ‘ S D= -1 3
* a0 channel ID (UT.ERR only) A® channel ID K 3
* Al Al e ' *
* Az . , A2 *
* A3 AT *
SRS %

FR W EEEUEXEERE LXK RRXRX XX *-%*****%*%*********%******%*-)é-**

KEXNKFRRENFF XL R FEEE KRR XFRNE R I AN H R I IR N F I KXW H W I I I IR I H K R IR

Error returns:

A1l thes wusual I0

¥* *

* Vector CE UT.MINT ' *

* *

* Converts an integer to ABCII adds a space and sends *

* it to the defined channel *

* . *

* Call paramsters Return parameters *

* z S T * :

* Di.W integer value ‘Di Earars * f
* D2 . D2 27 *

x D= D= -1 ‘ - * ‘
* A channel ID A preserved * l
* &l ' A1 A * |

¥ AR AZ A * ‘

¥ A= ' AZ TR *

* *

¥ *

¥ ¥*

% *®

»* *

Eak b S ok R A s kR o L S R R A L e SR Rk RS L S LT L b R e ST

¥
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ST

* *
* Vector Do UT.MTEXT *
* %
* Sends a message to a channel *
* : %
* Call parameters . Retwn parameters’ *
* *
* D1 D1 7 *
* D2 D2 277 *
* D= D= -1 *
* Ao channel 1ID . A preserved *
* Al base of message- Al 7R *
* oy AZ Carars *
* AT ‘ A 7R o
M - s
* Error returns: *
* ‘ 0y *
* A1l the usual I0 *
* *

N

LR R SR S R R I R SR R S R L ET E R R R AR A i I v ViR GR G e

HEEERERFEXFERFERR XX FFHREREREXKREREERREEERSRRE R R R H R FF X ER R XN

The messzage is in the form of a text string: number of characters
(word) followed by the characters in ASCII. I+ a new line is
required at the end of the message, this should be included in
the message.

Tony Tebby 24 October 19873 Fage HS



tlity Routines

s are provided {for handling linked lists.

wtines are passed the base address of the item to be
r unlinked, and a pointer which points to either the
.o the first item in the list, or to an item in the list.
item is linked in, it will be linked in at the start of
s ory  1f the pointer was to an item in the list, after
am. :

. item,iS‘femmved, the pointer may point to the pointer to
st item in the list, o to any item in the list before the
o be removed.

starting & new listy ‘the pointer to the +first item in the
st be zero.

item in the list must have 4 bytes reserved at the start for
Aink pointer,

, *
Vector D2 UT.LINE link an item into a list R
D4 UT.UNLNE unlink an item from a list *

: *

Call paramsters ‘ Return parameters *

*

D1 D1 preserved *
D2 - D2 preserved >
D -~ D3 preserved *
AG base of item (un)linked A presearved S *
Al pointer to previous item A1 updated *

~ A2 _ AZ preserved *
AZ ~ _ AR preserved *

*

***%%****************%*******%****{'***%***%*****%************%

oA
™~

Tebby 7& October 19837 Fage




s provided (o wser hean M g
ser heap o in multiples of 8 bytes. Mree space 1s
veing two long words per opace.  The first is the
space. The second 1g the relative pointer to  the
. The use of relative pointers ensures that user
7le. Provided the user code can rememboer the length
n the heap, all of an area allocated may be used by
allocation of arca the first long word holds the
area, and so, if desired, this may be retained by

reguires to keep one pointer to the free space in
s is & long word, and is a relative pointer to the
the heap. When the heap has no free space, either
» does not exist, or because it ie full, this pointer

g

set up by linking an area of ram into a non existant
P is expanded by linking an area of ram, contiguous

+ent top of the heap, into the heap. o

K—*****************%**—‘%**%r********%***%*%‘%**********

*
DR MM.ALLOC - *
' ‘ *
Yllocates an area in a heap *
*
parameters Return parameters *
¥*
length required Di.L length allocated *
Dz 777 ‘ *
ptr to ptr to free space AO base of area allocated*
Al 277 *
A2 PR *
AT 777 *
¥
or returns: *
z *
M no free space large enough *
*

R H B R EREFEEEELERREXEFEFEER XL R XX B R EEFEXRNEERXFTREF X EEXXER R

LR R EFFFEXFEHEFERBFERERREEFFREEREEEX B EXELXXERXREELERFRLRELRREE

*
tor DA MMLLNEFR *
*

Links a free space (back) intoc & heap *

¥

1 parameters Return parameters *
. - ) *

L length to link in D1 TR *
D2 Farats ¥»

, D= A *

bhase of new space A Farars %
ptr to pitr to free space Al 7T *
A2 R *

A s ¥

¥*

KR F R EE R R EERFEEFREEAF S EF L LR E IR X EFEFEER IR H I FEFEX LN

i

- - -
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Doeie WEilitly Roulines

The string comparison routine used by the divectory system,  and
the Rasic interpreter, uses an eitended interpretation of the
value of a string and has four modes of operation.

Order

Since comparisons may be used to sort strings into order as well
as checking for equality or equivalence, the order must be well
defined. A form of dictionary order is attempted - thic will
require to be modified for foreign character sets.

Space is the first character.

Functuation ie in ASCII order (except "." which is the last).

All  punctuation is defined to be before all letters or digits
{e.g. A. before AA.). ' :

Optionally, embedded numbers may be taken in: numerical order
(e.0. CaseSA before Casel®A, and also CaseS.19 before Cased.d).

All digitse or numbers are defined to be before all letters (e.qg.
batl before bathi).

L]

An  upper case letter comess before the corresponding lower cas
letter but after the previouse lower case letter (e.g. Bath i
before bath but after axe). : '

=

Gpticnafly, an upper case letter is treated as equivalent to a
lower case letter.

Space

PEEYYT () ¥+, —/ 2 5= EINIS_T {120,

Digits or numbers »

AaBECcDdEeF+6gHhIiJ jEELIMaNnOoPpRgRrSs TV VWX Yy Zz

Comparisons

The relationship of one string to another may be

equal , all characters or numbers are the same or
equivalent

lesser the first part of the first string.
which 1is different from the corresponding
character in the second string, is before i
in the detfined order :

rt

greater the first part of the first string,
which is different from the corresponding
character in the second string, is after it
in the defined order. -

in
I
n

1
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Types of Comparison

Lomparisons may be made directly on a characler by character
basis (type ©), or made ignoring the case of the letters (typoe
1), or made using the value of any embedded numbers (type 2)} or
both ignoring the case of letters and using the value of embedded
rnunbers (type Z). ’

File and variable name comparisons use type 1.

~y

Basic <, <=, =, =, » and <> operators use type 2.

Basic == (2quivalence) operator uses type 2.

-—

e H Fe R K K KX R R IEH -K-**‘*%*_f)(-*********%**,*‘******-X-* 39 I H I W I KK IR YRR KX

*
*-k'-***********”*****************‘********‘*****************Hﬂ****

* L ) >
* Vector DE.UT.LSTR . %
¥ ‘ S
¥* i ige
* Call parameters = . . Return parameters *
3* e g Sl 0 AR e " i e : ok
* D&¢.B comparison type S DeLL A1, 9 oor +1 2 ?;; o
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Sinclair QL Preservation Project (SQPP)

On January 12" 1984 Sir Clive Sinclair presented the Sinclair QL
Professional Computer in a typical Sinclair-extravaganza type
launch event at the Intercontinental Hotel, Hyde Park Corner,
London. This was exactly 12 days earlier than Steve Jobs presented
the Apple Macintosh.

The QL still is a very good example of an innovative, stylish,
powerful and underestimated product. On one hand it failed in the
market but on the other hand it influenced many developments
which ended in many of today's computers.

2009 was the year of its 25" anniversary in which month by month new activities were
launched.

Jan 12" — 25" Launch anniversary day. Message spread to VIP,

community and media.
http://tinyurl.com/qgl-is-25

Feb 19" — Massive 11 pages coverage of the QL in the April Issue
of Personal Computer World (PCW) magazine.

http://www.pcw.co.uk
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Mar 12" — Sinclair QL Preservation Project (SQPP) launched,
el | = i starting with Documents/Publications from Sinclair Research Ltd

and various computer magazines of the years 1984 to 1986.
=1 http://tinyurl.com/sqpp25

2014 is the year of the 30th anniversary. Check out the brand new website
http://www.qlis30.org.uk/. Activities include THE MOVIE, THE STORY, THE
REPOSITORY, THE DISTRIBUTION and much more to come. Stay tuned...

QL forever!
Urs Konig (aka QLvSJAGUAR)

http://www.glvsjaguar.homepage.bluewin.ch
http://www.youtube.com/QLvsJAGUAR
https://plus.google.com/104042128125238901905/posts
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