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1 ANTRO

HLTIUN

This document svecifies +the software for the FPOLYWOG wmicro
:omput@r. Although the initial evaluotion will use the THO Flex
operating system and the associnted BASIC dnterpreter, hoth an’
pperating system and o BASIC interpreter will hbe developed for
FOLYWOG following this phase. The changes and extensions required
Lo hae made to hoth Lhe Flex oparating system and  the HBASIC
interpreter for the evaluation are specified in this document.

1.1. CONVENTIONS

Throughout these specifications the following conventions apply:

i. The bits within o byte are numbered from 7 through Oy
S with bat O heing the low order bhait. (IFf only hit O is mn
in o byte, the byte huas o binary value of 1.2

2. All arrays and screens are numbsred with (0,0} heing in
’ the Lop left nond corner, with the first row and  columm
heing numbered 0.

3. Reference to a peint in arrays is by Row, OColumi. doag.
the wverticonl displacement followsd by  the horizontal
displacement.

1.2. GCREEN AREAS

The FPolywog has 9 screen areas as follows:

Ti Teletext 24 lines. _
This may operate in either 80, 40 or 20 characters per
livne mode. These are referred to as TLBOY, T1{40) and
T1¢20). The user only has access to the first 23 lines,
the 24th line being reserved for messages from  the
operating system.

Gi Graphics. 204 pixel lines.
This may eperate in either 480 or 240 pixels per line
mode. These are vefserred to os GL(4B0) and G1{2402.

T2 Telete~rt 24 lines. This soreen  is  Fixed ot A0
characters per line. This is referred to as T2 or
T2(40). The user only has access to the first 25 lines.

G2 Graphics. 204 pixel lines. This screen is fixed ot 240
pivels per line. This is referred Lo as B2 or G2{R4G).,

. ' 4 )
B Background. é_wpégméﬂg ugﬁﬁfﬁ
Un Lo 4 screen areas  and  the packground wmay  he displayed
Simijtaneousiy but scresn T2 cannot  he displayed while scoreen
Ti(R0)Y is drsplayed. Similarly screen 068 cannot  be  disnlayed

“hile screen G1L(480) is heing displayed.



The screens have o oriority fised in The order  Lhey are  Listed

aliove . A pixel on any scereen will only be disployed 4 there is
no wpixel in the same nloce on anyg higher prioriby  scocreen heing
disulayed., The orogrammer moy determine which screens are Lo he

displayed, but cannot allter Lthe priority.

The graphics screens do not access the  bottom 4 linss of  the
teletext screen.

" Teletext screens TL(40) and T2 use the teletewxt conventions with

control codes inserted within the text. . lUp to 7 colodrs may  be
displayed on these screens. These may he choangsd ot any time
within the display by the ingertion of the appropriote code. Bo

hy 69 chunky graphics may be used.

Reverse video is olso supported and may be switched on  and  off
nrior b printing to the sereen. Revarss video reverses +the
colours in hoth the foreground ond  ths  bockground, Characters
Wwritten while in reverse video mode have bit 7 sguoal Lo 1.

TLCZ0)Y and T1(BO) screens handle telatext in  the same  Wwoy  ag

T1440) swcept that colour cowntrol codes are  ignored. These
scraens have no background colour, and the foreground colour is
restricted to only one colour on the soreen ot o time. This motg

be any of red, green, blie or white.

Graphics screens may use any of 4 colours, which may  he defined
within the screen as reguired.

13, MEMORY

[ R

Up to 128K bytes of memory may be atiached o eazh POLYROG. &b
any time the memory above $4K may be mapped onto  the  lowsr 44K
and accessed.

1.4, DISK HANDLING AND COMMUNICATIONS

W TS T e ST FE B b ok S P el o B Webs e WA M hra AL L BT e PR (A Fre VT P S e S

The POLYROG system is configured so that up to 16 POLYWOGS . share

the soame set of disks. The disks are conbrollsd by o MABTER
FOLYWOG without screen or  keyhoard. The operating system ds

split, so that the user FOLYWOGS contain only  those interfaces
required Lo interface with RBABIC and to  send ereguests via  the
communicoations Line, for specific diské transactions Lo be carried
out. The disk FOLYWOG contains those parts of  the operating
ragquired to dnterfoce with the disks and  caorvyg oul the  achbual
disk handling. :



The teletext screens consist of 2 memory areas each of 40 = 24
charachers, ie 960 hbyltss. Fach byte in the memory rPeDresanis 0
charancter on the screen. Colour, graphics, flashing and  double
neight fields are controlled by the uase of special control
characters. Although these each take up one byte in the screen
Cmemory, they are not disployed on the screen, but  the current
colour set for the background is displayed, At the start of sach
row, all modes are resat toz

Colour: White ﬁéﬁ; wi” /Lv ﬁﬁ%ﬁéé;
| < oy

Bockground: Blaok

Flashings: Non Flashing

‘Heights Normol helght
Characters/graphics: Characters

The TELETEXT control characters ares:

w01 (1) Red Characters
S02 (23 Green Charachbers
B03 (3) Yellow Characters
S04 (43 Blus Characters

03 (5} Magentsa Characters
534 (H) Cyan Choracters : _
807 (7 Uhite Choarscters % e ﬁ%&géawé;?
SH08(BY. . Flashing ON L Mﬁ e i 7
509 (9>  Flashing DFF % i

77 f&%ﬁ”ﬁuﬁslﬁﬁﬂ‘yv

7%@&,@4 z

S0C (12)  Normal Height
- 800 (13)  Double Height Af””/f
£11 (17} Red Graphios ™

$12 (18) Greewn Graphics [—_ ~OF ae

%13 (19 Yellow fGraphics BE 21
%14 (20 EBlue Graphics -

15 (21) Magenta Graphics

$16 (22 Cyan Graphics

$17 (233 Whitse Gravhics #%

519 (25%) Contiguous Graphics *

1A (263 Separated Graphics

510 (28) DBlack RBackground #

1D (293 New Background

21E €30) Btart Sraphics

S1F {31) HL&FtWCh&PﬁCE%kﬁw

. 4.4 @W
® indicates the 1ﬁ1t1ai satting on each TDOW.

1.6. GRACHICS SCREENS

Two graphics screen areas are provided each capable of specifying
240 graphic pirels acrass the page and 204 down. Alternatively, o
single 480 » 204 screen may be used. The graphics may access all
but the hottom three and a half Lines of the teletexit soraan.

Each araphices scresn is  held din an 85 hyte area, the user
SPetifying which screen areas are required. ~ If an area is  not
‘&Qered that memory is added Lo the users progTam area.




The screen is held in mewmory as a  series of bytes, each hbyte
describing & hovizontal pixsls. Hits 7 and & speciTy the colour
of the & bits, ang Bits 5 4o 0 specify which of the & pikels are
displinoyed, 1 implying thoat o pixel 1s ON ond & dmplying  Tthat a
pixel is OFF. The colour codes used iv bits 7 and & ares

00
- 01
16
11

BLUE
GREEN
RED
WHITE

o oH

ih
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TWaRE  INELED
The specification for the POLYWOS operating sofiware is described
under an implementation priority so that each  level defined is
completely defined prior to definition of the newt priority.

Friority 1 must be attained prior to having o FOLYROG ovailable
for development of the application software and the capture of
diagrams and pictures through use of the dagitizer. Priority 1
uses stand alone POLYWOBS with o line printer, discs and RBZ32
garial interface attached.

Priority 2 muét e reached hefore the evaluantion takes place. By
this time POLYWOG must be operating with o shared set of disks
ant printer.

Friority 3 specifies features required before marketing of the
POLYWOG on o wider basis can  be  undertaken. These do  not
necessarily need te he implemented in the order specified.




5. IHMELENE CLERIORITY L

The software in Friority 1 is the softwore reguirsd o set  up o
stand alone FOLYWOH with disks, printer and serial RLEZIZC port
attached directly onio the bus.

3.1. OFPERATING _BYSTEM

The current Flex suystem requires 1ittle modification to  operate
within a standolone POLYWOS with disks attoched directly to  it.
Iue to the need to protect certain areas within the system memory
these routines are accessihle only through o softuwsre  dntereupt
at the machineg code level. The foarm for paseing parameters into
these rontines is that following the software interrapd $3F (637
a single byte dndicating the function number and  the three
Cparameters Lo he wassed into these routines are respectively held
in the I, X and Y registers of the {FU at the time of invoking
Lhe  interrunt. Where a single poarameter is to be vreturned it is
returned in the [ register. If the function is successfully
invaked, e.g. no addressing errors and o legal function. number
etc.then the carry flag of the condition code register upon.
‘return will be cleared {(=0). T4 an srror oocurred the corry bit
upon return will be set (=i,

fs the Polywog provides two teletext screens T1 and Td, the
software is provided such that only one screen is  “current’  of
Gy given tbime. The current screen is the one to which and from
which all character writing and reading take place. The current
screen 15 selectable by o system function ($46é). On eachk of the
current. screens an independent cursor position 1s  kKePt, meaning
that writes to each screen can  he done  in  different places

without alterating the cursor position on the other line. ALl
referaences to the cursor described bhelow are as o 16 bat  number
sih—divided into two § hit filelds. The most significant & bit

fielad is the line number on the screen and the least significant
8 bhit field is the character position on that line. Line numbers
and character numbers start at 0. Cursor positions specified are
with reference to the beginning of the unprotected area  of  the
current screen (Lives 1 to 23). If o cursor address is referrved
to which places it off the unprotectsd ares of the soreen, thew
in general no action is taken and an error condition_ is returned.

3.1.1. NMemory Mop

This is e4ill 4o be defined and fixed




The interrupt functions ares:

0. Checlk Status of Keyhoard

V/ This Ffunction checks the keyboard status ~ond  returng
information as to whether o character is walting or
not.

Input Parameters - None

A
Farameters Returned - The wvalue of the ¥ register 6?}%5?

is O if no character is woiting and isdgl  if o
character is waiting to be reod from the keyhboard.
. b
1. Input Dne Character from the Keyhoard o
This functiow returns the ASCIT value of the ey AF  4tb
v/ came From the ASCII keyboard or  the special  Function
value of the key if it came from the function keyhooard,
Invoking this routine clears the keyboard  status flag.
This routine waits for o key +to be pressed  before
returning. This rouiine also converts three of the ASCILT
codes to egquivalent teletewt codes. These ares
$23 (335) (ABDIT & to $5F (995) (Teletent 9 _
BOF (99) (ASCILI underline) to 580 (96) {(Teletext
Long nyphend
860 (94) (ASCIT back gquotel to 23 (35)  (Teletewt
Sterling Found) :
Input Farameters - None.

Farameters Returned ijhewﬁévegiaﬁer gontainsg  the <ng%ﬂ?
value of the key, ¢ g &y 4 e " J
g g e & wﬁﬁfw%f 5?& _

2. Input One Line from the Keyhoard Lt Epr X
X This function causes a line to he input From bhe

keyhoard into the line buffer located from ithe CHLGRBO
(47280 to SCOFF (49407) and sets varisus pointers Lo
the huffer. The function is terminated by the entry of
carviage  return  or  whatever the current terminator
character is set to. Whilst in this function the cursor
is displayed ot its current nosltion on the scrsen and
all the charagcter ivnsert delete and aditing fogilities

active, The conversions as specified for interrupt w1
are also done for this function. - -

Input Parameters - None

Farameters Returned - In Mempory address  sC014
(22244 - sCCIS (52245, Lineg bBuffer  wointer
pointing to the first character in the line huiffer
o be praocessed.

3 - R .. . 3 o 4 . P ao phe e s . - AL
V4 %éif%fzgmt—%ETrmf%Eufv Totex Chortre e r—ri—fire—t : 2
; B S i E?'%M—A,u e J._S ‘;K_,J . . - Q §
D% R N et o b h et g ; SN P AP E2 g
o Regopuad o i e e T ty ek §£ f:j L

E =}

. N - . . .

V2 fflnt Lharacter to Current Teletext Screen
This fuaction prints bhe ASCIL cnaracter provided on the
Currant teletext screen antd updates the curgor position.

Input Porameters - Parameter 1 contoing  the ASCILI
¥aliue of the choracter to  Be  printed. rly  the

o




éi""’k‘?_rf_'?ﬂf I- . 67 )
FEUEE cignificant & hbits (the 'K register) are-used.
Farameters Returned — None. -

i

« Frint ABCII String to Curvent Teletext Screen
This function prints o sbtring  of characters 4o the
// unprotected aren of the current teletext screen pointed
to hy FParameter 1 which is terminated with o NULEL . Thea
position of the cursor is updated by this function Lo
the next available location on the screen.

Input Parameters ~ Porameter f) is a pointer to  the ff
First character of the string. gg@ i
Farameters Returned ~ Mone. =

7. Reserved for Frint Teletewt Btring to Current Teletewt

¥  SBtreen -

g} Reserved for Read String from Current Teletext Screen.

X ‘ Ao dtext '

2. Write a&BEH String Lo Specified iLine of Current Teletsxt

Soraen
This function enables the user Lo write a string of
characters to any line on the teletext screen wheiher
protected or not. Itg principal use is for writing to
the status Lline etco. '
Imput Parameters -
Farameter 1 -~ starting position on screen,
i@ iive and charscter pumber in the some
format as the cursor position descripior.
Farameter 2 - starting address in gser  menory :
of the string to be copiwed. The string must he
termingted with o NULL characher. J
Parameters Returned ~ &n error  condition will be
returned 1iFf an octtempt Lo write post  Lhe physicol
end of screen is made.

N

10. Clear Nominnted Line on Current Teletewt Screen
This function is used +to clear o ﬁmmiﬂntad Tine. Its
principal use is for clearing o status line or lines  in

the unprotected area of the screen. _
Input Farameters - Farameater 1 is the line  nusber
to be cleared in the standard cursar  format, the
least significant 8 bits of  this number are

dgnoraed,

Farameters Returned - Ervoar i an attempt is  sade "

to clear o non-existent line, il.e. if FParameter 1 > b |
%

SHBE (23x2%8).
11. Bet Normal or Reverse VYideo attribute on Surrent Telstewnt

' Seraeen .
This Ffunction 185 used +bo determine whether current
printing to the gurrent scresn s v norsmal  video  op

whethar in reverse video. SGeparate reverss video fiags
are kept Yor each of the telstext scresans.
“Input Farvrameders ~  Farameter 1 - 34 G selects
normal videa atbribute. L rnon O seiechs  PevVerss
wineo. :
Farameters Returned - None. L
-
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Gat Absclute Cursor Fosition on Current Teletext Soreen
This function is used to set the cursor to a speclfied
npesolute position own the current screan.

Input  Farameters = Foarameter 1 is  the cursaor
position in normal cursor format.

Farameters Returned - Error iF an attempl was  made
Lo move the cursor off the protected scraen. T
this case, the cursor is not moved.

Feserved for Set  Relative Cursor Position on Current
Telptext Soreen ' '

Read Ourrent Dursor Fosition on current Teletewxt Screen
This function returns the curraent position of the cursor
on the current screen relative to the heginning of the
unpratected screen ared.

Input Farameters - None.
Farameters Returned - The current cursor position
in standard formab.

Read Character at Current Cursor FPosition on  Currant
Teletext Boreen _
This function is used o read the storad bylte ot the
current cursor position.
Input Parometers - None. .
Farameters Returned - The value of  the character
reantd.

Reserved for Het Unprotected érea on Current Teletewt

Screan

Clear Teletewt Screan

This function is used +to clear the wunprotected area  of

the current teletext screen and set the cursor bto Lhe
home (top left) pD&lTJDﬂ on the screen.

Input Poaramehbers - noneg

Farameters Returned — None.

V/B, Sat Screen and Display Choracieristics

This function is used to set teletext and graphics

%wﬁjwﬁﬁ%iiﬂCte“m%*lrﬁ ng Follows:
hit 19 ~ ignored

hit 14 - mixfprimritg Bit 1= mix
hit 13 - 1 = Display Gi (Graphics 1 screen? :
‘bit 12 -~ 1 ﬁxwptag Ty (Teletext 1) in O or 26
character mode. See hit 3 for selection of 20 or 80
ghﬁract&?%» :
hit 11 -~ 1 = Iasplay Ti (Teletewt 1) din 40
wharacter mode. : '
“hite 10 & 9 - Select colour for TI(80) . and Ti{Z07
[‘ 00 = hlue, 0L = green, 10 = red, 11 = while
Bite 8 & 7 -~ not used
hits 4, 5 & 4 = Select B & (Background? scr
colour. The colour is  as  dafined fFor  talet
gharacters. 1.8
= Rad (Binary 0017
Green (Binary QLD
Yellow (Binary OLL?
Blue {(Finary 1007
Magenta (Binarvy 1010

H

it

i
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4 = yan (Binary L114)
_ 7 = White (Binary 11310
-7, Bib 3 - a§¢ﬁtt T1480) or T1(20) mods where
;%%y%fy _ 3fw T1(80) and
¢ = Ti(20}
See Bit 12 for displaying in Lthis wmode.
Bit @ -~ Select GL(A8E0) or GL{240) mode uwhere
i G1(480) and
: & 102400 .
Sea Bit 13 for displauang Gl.
Bit 1 — 1 = Display G6GZ.
Bit 0 ~ 1 = Display T2 _
Input Parnmeterﬁ'“ Paramatar 1 - A 14 bit
JAnteger  where each bhit  is  set or reset
actording to the functions reguivred ahove.
Farameters Returned -~ None.

it H

19 Rend Ddsplay Mode :
This Ffurntion is 0sed 4o read the current status of  the
ﬂbxgdmapiag mle . ‘
Imput Parometers ~ None. :
WW?¢YM§ Farameters Returned - 16 hit integer where the bhits
fave the some meonings as in funcitiow 18.

20. Set Real Time Ulock String
© This function copies an 8 hyte sitring in ABCII  format
Vﬁ into the real time clook {(which is updated ab one second
intervalsl. The Ffirst 2 bytes of this string are hours,
the next bhyte a separator  {(e.g.? the next Ltwo  bytes

minutes, another separater, and the last <two hytes.

saconds. The separator USLd in the string is as definesd
hy tha REET ,

Input Farumeterw -~ Fgrameter 1 -~ the address of the
sLring in memory to be copied into the real  time
cloclk. '

Farameters Returned - Mone..

Lo, Read Real Time Clock trlnq
This functiow gopies real time ctoak string Lo o sSLring
in user menory specified by the user.
Input Farameters - starting location of the desired
sLring in user memory.
- Farameters Returned - None.

21

e R ]

2. Het Real Time Clock Attributes

This functiown is used to start and stop  the real tima.

X clock and to snable it Lo be displayed on the screen at
ons second intervals.

Input Farameters - Parameter 1 - 4if this is © the
glock neither runs nor displays. IFf this parameter
s positive the clock is run and may be set  and
read using funciions 20, 21, 2% and 24 but  is  not
displayed to the screen. I this poarameter is not
specified, the clock is run and displayed in  the
last B hytes nf line 24,
Farameters Returned %ﬁnnm&

11




p2, Set FPosition of Time Display on Telextewni One Horeen
This function allows the user Lo choose the position on
the teletesxt o soreen  in  which  the ¢lock is  to  bha
/ disployed. F not set, the clock is disployed in  the
Inst 8 bytes of line 53,
Input Farameters = Parameter 1 is the position . oOn
the screen in standard cursor Format of the first
character of the string.
Farameters Returved - é4v error is  returned i an
attemnplt is made to set the tTime string within 7
hytes of the end of the physical screen. '

ﬁé}) Return Time in 20 millisecond Increments _
, The function returns an integer representing time in 20
A millisecond incrementis. [t is an integer in the range £
-65538 and wraps around o 0 on reachdng the  upper
limit. ‘ :
CInput Farameters -~ Mone :
Farameters Returned - Time integer,

A
@ﬁg-uait

This Function 4is used $o  generate deloys in =0
x millisscond increments (30ths of seconds) . Frogramme

axecuhion is hdlted for this peringd of time,
Ivpul Forameters ~ The desired  time  deloy ain o 20
millisecond incremensets 18 placed in FPavameter 1,
2utle LF Porometer L o= S50 o bime delay oFf one second
will be generated. '
Farameters Reiurned - None.

26. Set Timer Registers This funcition allows access 1o the
cregisters in the MU&EB40 programmabile timer module in the
v Folywng. Typical uses would be for taiming o sigunel oo the
user part or for  using the thres {timers To  generate
cutput sgnals for Folyphonic masic.  Each register is one
byte in length ond moy be accessed  individuaalliy in  any
grder. :
Input Farameters -~ Farameter 1 iz the register
numbar betwean ¢ and 7.
' -~ Parameter 2 is the data to he written into
the selected register.
For  bath above parameters pnly the least
significant 8§ bits are used. :
Faoraometers Returned — An error if an  attempt is
made Lo write Lo o register numbered  greater  Lhan
7 _ :

27. Read Time Registers '

This Function is the complement of function 26 and is
v/' used Lo read - the current byte values of the timer
' registarg. |

Taput FParametsrs - Poarameter 1 is the number of the

reglster Lo he accessed (0 — 7). :

Farometers Returned =  bie  funection  assumes the
value of fthe specified register. &5 this 1is a byte
value bits 8 - 15 will be zeros. - é&n error will be

raeturned LF oan atbempt is made to read o raglster
ndmbered greatar than F.

.t
'~

g
s‘i{ ;ﬁi‘

32767 4o BLTET

w &




G, Set the Timer Interrupt Vector
N This function is used Lo inform the operating system. of
~ Lhe starting address of a user written interrunt service
routine which is to be performad when the taimer ftames
out as set by relevant timers registers.  Any abtempi by
the aser to set bthis vechbor disables the renl time clock
and conversesiy if the real time clock is ve-enabled the
pser veotor is disabled.
Input Farameters - Farameter 1 is  the address of
the interrupt service roithbine.
Farameters Returned ~ an error if an &ttempt o seh
the user vector above $RBFFF.

29. Reserved for SettingThe User Fort Interrupt Vector
30. RWeserved for User Interrupt Enable/Disable

31. Set the Rreal (Escape) Key Interrupt Vector
o~ Tha break key will always couse an interrupt to  user
specified address unless a program is bheing run from the
internal mochine code monitor peogram.
Input Farameters ~ Faramster 1 is  the addressz  aof
the braak service routine.
Farameter Returned - an evror if an attempt to set
the user vector above S$BFFF.,

Reserverd Ffor Setting the Software Interrunt & Vector

s

33, Reserved For Setiting the Software Interrupt 3 Veotor

34, Reserved for Setting the User Defined Keys Interrupt
» o Yachor o

35, Reserved for Enable/Disable Interrupts of User Reys

36. Read the User Keys
X This function is wused .at ony  time Lo determine
instantaneousiy which key is pressed. EF two keys. are
pressed simultaneously the result will be non =zeroc  but
unpredictable.
Input Farameters - None.
Farameters Returned =~ The function assumes the
value of eibther zero, for no key pressed, or L ~ &
depending on the respective key wressed.

©37. Reserved for Setiting the Help Number : ~

M8, Resarved for Invmkxng the Help Funckion From Within a
A Frogram., '

37. Move a Dato Block in Memary
This function is used to perform a wmulti-byte move of
dabo dn memory. The move is always checled For overlap
and is correctly performed regoardless of  the direction
of the move.
Input Parameters - Farameter 1 is  the starting
address of the hiock in memary ta bhe noved.
- Farameter 2 is the address of the last  byte
in the hlock to pe moved.
w Parametoer & 4un the address of the first hyte

13




0.

%

43 .

o

W

43

44,

6.

of the desbination.
Farameters Returned - #&n ertor is  returned if  an
attampt Ls mode o move dota in or o out of  memory
abeove SOFFR. The move 18 not performed.

Get User Port _
This Ffunction is used Lo set the user port high or low.
Input Parometers — §F parameter 1 is =Zero, the user
port will be set low. IF parameter 1 18 non zero or
not specified, the user port will he set high.
Farameters Returned - None.

Raad User Port
This funchtion is used bo vread the user port.
Input farameters -~ None.
Faraometers Returned - The function assumes the
value of zerg 1F fhe port is  low and assumes 0
vinlue of one if the user port is high.

Heservad for heud;?g the Ligih Fen Hegister

Select Memory Map 1
This funchtion is used to select the 5tuﬂdnrd MERGTYE  MaD
L for the system memory.
Input Farameters ~ Nonel e
Faorameters Heturned - None.

Select Memory HMoap 2
This Ffunction is used to select the memory man 2 of  the
dyvamic address translator.

Input Parameters — None.

Farameters Returned - NOone.

Urite to Memory Map 2
Initially after powsr—up memory map 2 is initialised 1o
the some as memnory map 1. This function may be used Lo
alter memory map 2 occording to the user reguirements.
These bytes are copied into DAT RAM from  the specified
address. Only hytes 1 - 4 of the hytes epecified are
e . ' o
Input Parameters - Farameter 1 is  the address of the
start of the string. '
Farameters Reburned -~ None.

Gelect Durrent Telaetext Screen
This function is used Lo select which teletext screen is
currant for weiting and reading.

vy

Input Parameters — Parameter 1 - if Farameter 1 has .

the valus 7 fteletext 2 screen will be selected, [f
parameter has the value L or has  any  ogther walue
teletexrt one screen Will he selacted.

Faoramaeters Rebarned - Mone

Resarved for Selesction of 24 Line Ddsplay o6 Teletewt

SO eans

3

Meserved for Selection of 12 Line Hasgloy on Teletext
Sreens

14



47. Reserved for Selection of Top Fage in 12 Line Display
o Mode

0. Reserved for Selection of Rottom Fage in 12 Line Hisplay

wl. Read Current User’s Moma _ .
This function causes a string of 12 hytes to he copied
- AInto the users menory ot the specified location. The
- string may be chosen 4o he erther  the {first aame or
BsUrname of the yser currend Ly Logged-on.,
Input Parameters - Paramaeter I~ if 0 selects the
first name. [Ff non 0 selects the surname
Parameter 2 - specifies the starting oddress
of the 12 hyte STring and user memory to s
: formed, '
Farameters Retuarned = Error  if sypecified SLrLivig
nddress above SIFFF :

S2. Reserved for Sending Message to Master Disk ndt
b Reserved for Bending and Recelving o Hessage

)c
ﬁﬁf Regerved for Reading the Touch Screan
5. Invoke Internal fachine Code Monitor Frogram
This Funct%mn cauges o transfer of control from the user
proagran Lo the machine code moniter. The user pragram
may be resumed hy byping *GO* to the monitor.

Input Parameters - Nona.,

Forameters Retuyrned - None

(ﬂé} Lag OFFf

: N This function is used te  terminate the aser pProgram,
remove the user’s name from the nome  area, and return
the Folywog to the log-on state. Further functions Will
be added Lo the log off  procedure  when communicotions
and security are fully implemented.

Input Parameters - None

Farameters Returnad - None.

7. Input CRaracter from Berinl Port

This funchtion ig usad  gn  bthe standglone Foluywog For

reading the serinl part attached.
Input poarameters -~ none ' :
Faorameters returned - the character from the port.

A

S8, Dutput Character to the Serinl Fort _

X This function autputs a character to the Serial Fort.
Inpitt parameters - 29 = the character to be output.
Faorameters retuyrned - THOVEE o

1S

-
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fui.de Log Un Erogedure

yter switching the FOLYWOG on, if disk is present, FLEX and  the
A% Il suprowtines are looded. The ROM operating system  whether
jask is present or net, then enters a user log on rodbine which

- Wwelcomes the aser to FOLYUOG

= regquests entry of the USER'S FIRST MAME

~requasts antry of the USER'S SECOND NAME

~ stores these in the protected arean

- Af disks are nobt present, enters BaSIC, else enters FLEX
which calls a COMMAND file which enters RABIC and loads  and
executes o BASIOC program colled MERU. '

cAas Lhe user may not know anygthing about computers, he must  be
reminded with o flashing message during  the regquests for  his
pames Lo TFRESS THE ENTER KEY WHEN MAS FINISHED TYFING HIS NEME® .

d_Function Keys flote "d’%@f

J.1.4. Keyhoard and

Folywog is eguipped with o stondard ASCILII keybooard which has  had
various keys relabelled to moke 4t o Teletewt keyboard. Ly
addition o function keyboard with 1é6 keys has been adided.

The ASCII to Tele wah chuaracter changes ares

S5 (Y1) is changed from o left sguare  hrackel to a lefi
AT T OW B BRRA R

S50 (92) is dasplayed as a 1/2 rather than o bock slosh

$HD (93 is dismplayed as a right arrvow rnth&r than o rightd
square hrackedt oo

CSSE ($4) is displayed as an up arvow rather than an inverted
v . R

JB O(LE3) is displaged as a 174 rather  thoan a  left curly
DrncKat : S ‘

70 (124) is displayed as a pair of wvertical Llines rather
than a qlnqie vertical Line ‘

#70 (125) is di@?lﬂged as 474 vather than as a Tight curly
brocket TR

B7E {126 dw distlayed as davide sign rather than o tilder

Further, the DEL key it used Lo stop the sa?oi g %h@ﬁlqliﬁbﬁﬂqm

Ay key may be pressed to restart it. S adze /ﬂ}ﬁj;}ﬁ%g fikf%%&amw

_ . ; y " (‘ﬁi By .
Trug fql!uf;ﬁg code ?%hnﬁﬁﬁﬁ are  made  in the  Keyboard  Inpul
routine: ' '

273 (35 s entered wsing the $ key. This is changed to £5F
(9353 which displinoys as $ in taleltewxbd.

S5F (9E) wiioh 45 fthe underline in &HOEYL, is¢ changed to  tha
Lomg hynhen $40 (¥6) An taletaxt.

1é




#60 (Y4) which is  tbhe rcight single guote in  ASCILI,  is
changed Lo Lhe Found Bterli sign in Teletext.

The various function s keys have differing effects depending on
their function but can be  broadly classified into thres  madn
AT ens

1 The ASCII code or Funclion key value (With bit 7 set high to
indicate funciion key) is available as o character %o be read
from the keyboard,

2. Depression of the key couses dn interrupt which is capable of
altering the normal progroam sequence fiow.

© 3. Immediate action is taken on the key and the  function is
cperformed folliowed by o normal  return to processing the  user
Coprogrom. :

CEwxcept as noted below the key walues are available to any normal
character read and do not bake immediote action.

The fundtions of the speciel keys are:

Value #$2F (1273

This causes the listing from the screen to he stonped. It
may ne restarted by pressing anyg key. This Ls entered. from

the DL key.

EHCAME
This key is used as the break key to enable tfermination of
progroms where desired or to dnterrupt oul of o program Lo oo
user defingd location. This key is always active and  will
parform the egquivalent of g non maskable interrupt (NMLY to
a geer definable locotion. The fhreak vector? may bhe set by
Cusing software interrupt function No 3i. At the end of the

hraalk servicing routine a return from.  iwhberrupt or
equivalant must be performed in order to frese the stack and
resame normal progran exesution. -~ This key. may he tranped

in an QN ERROR routine.

CURSDR UF (Unward Arrow)
This key returns the code $8Q £128% from  the gharacter  in
roching

CURSOR NOWN {(Downwards Arrow) -
This kaq returns the code SHL (12%: from  ithe gharacter in
routine

CURBOR LEFT (Left Arrow)
This key returns the code $82 (1300 ?rmm the choracter  in
TOWLATES .« EF o the dnput line function is  Baing wused this
causes the cursor to bhe bocked yp over o previously evntered
soharacterd in order to bhe able ta edit thait character.

CURSBOR RIGHT {(Right Arrouw) ‘
This key raturns the code $83 (131 Ffrom  the Character  in
TOULINR. Lf the line input Funciion is peing used and  the
cursor has besn bhocked up over  dnput gharacter, this  key
cunses the cursor o be stepped Lo the righit but not  bheygond
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the last character entered.

THEERT CHARACTER
This key returns the code s#4 (132) from the charscter in
O ine . If the line input function is being used this key
allows characters to  be dinserted ot  the current cursor
position. ' :

RELETE CHORACTER

This key returns the code 85 (133) from the s oharacter  in
rodtine. IFf the line 1ﬂput function is being used this key
causes characters 1o bhe deleted from the line input function
at the current cursor position.

DNDEF INET
There are two undefined keys at this atuge which have the
codes S84 (134) and 587 (1339 respectively.

HEZLF o
This key reburns the code $HE (1367 from the character in
routine and is reserved for the HELF function.

CALCULATOR

This key returns the code $8Y (137) from the character in
routine and is ressrved for bhe coloulator fanobion.

USER 1 TO USER &
These keys may he read using interrupt function B4 . Later
enhoncements will allow these keys Lo couse  on  interrupt
Cequivalent to a non-maskable dnterrupt) Lo o wser spetified
location.

The FRINT stotement is used by BASIC to display characters on the
BCrRan. As nll printing by BASIC is to pe in teletext  and  the
sCreans normal mode is ASCIT, all strings to be printed must  be
vraceded hy the 81 character $1F (31) to switch it into  teletexi
mode, and followed by an 50 character $1E (30} to switch it out

“Of teletext mode. The characters are relsased irgdividunlly to the

gCTeen using interrupt function  O. This rowbine updates  the
fursor position by one.  The BASIC interpretaer mgst  hwandle  all

co Bther positioning of the cursor for line feeds and  tab o column

Control. Interrupt function 12 is used to set an absolute cursor
Position. Should an error ocour, the error number 46 returned in
Pegisver [ and the condition garry flag is seb. The earror number
5 vlaced into the BAGIC error field and o pranch to the error
;"c”ltinu Mo . ’ ' : )
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2. BASIE Langusge Alternations

Foliowing additions and changes 1O BASIC hoave been nades

RNDL(X) Ffor X > O

At present RND(X), where X is an integer siuch that

f %X = 0 a valus hetwesn 0 and 1 is returnad.

I+ X » 1 the previous number 16 paturnad agaiv.

I£ % < 1 a new random sgduence 1s sat Hp.
Change this so that

If X » 1 then awn integer hetween ¢ and X is returvied.
RANDOM resets the random sequence v ndomly.

PFRINT @ €%,YY, string

This enables the user to print starting at the spacified
row and columpn. This requires calling interrupt number
i, with the cursor position placed in vegisters U and X
to posibtion the cursor, followed by a call  toe  dnterrupt
nn Lo execute and ordinary PRINT. The address of the
string is placed in  Register U, and  its  length  in
register X.

USROLY, FlL, P2, F3

~This changed USR Ffunction aillows the programmer Lo

Call a mochine languosge suhroutine with up  to 3
paramneters specifying the address as part of the command
~Call an operating system interrupt routing With up to 3

. parameters. -

If o parameter is not specified, UsR sets a defoult value
of ~1 (SFFFF)Y and passes this aoross o the subroutine.
The USK function carries out the following aneratianss

0, Stacks the I, X, ¥ registars

b Futs the parameters F1, P2, F3 in the n, ¥ and ¥
registers respectively. _

C £ T¢ is » 255, the subroutine at address X is
axecuted. Otherwise interrupt [Z to the operating
system is called.

i The subroutine, whether interrupt driven or not,

may return L ovalue in o the I register. Thise is
treatad as an error code if the carry gandition i
gaet, Dtherwise, the USK Function takes the value of
the I register, unstacks the registers and reaturns
Lo BAGLC.

e I+ the carry condition is set, the value in tha D
register is loaded into the BPASIC error - code, the
registers are unstacked a franch 48 made  to the
BASIC error routine.

SRECOLES : .
Extend this function so thot it can be gaed 4 g more

general way. AL present it con be only used to ¢reate LI

spaces in o print line. This must bhe able to oreate o
sbring [¥ spaces Long, It may De Necessary Lo rame it oas
o string function in SFCSCID pather than  SHPCCIAY . It
could then be used as A% = SPCSCL00Y  to creaate  a 100
character string of spoces. T possible, allow the

programmer Lo specify the character with  which bte  Fill
the string. i.e make the function SECs(IE,nn) where an is
the decimal value of tha ASLLT character, ov BROSCLY, "R
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wharese ¥ is the character.

The BASIC interpreter must be made to fit within a LaK RUOM. This
must bhe achieved by compressing code and cutting oul  unNnRCessaTyY
fFunctions and statements. fisk hondling fFunctions could  be
Cdeteted and Loanded into HAM on BASIC initialization.

& driver must he supplied to use the port as the printer port s
that the PRINT#0 and the P command in FLEX ore girected Lo the
privter. The driver may be held on a file aned londed
antomaticolly. ' ' '

For the fine graphics, it 1s nedessary to set up two work fields
to hold

1. Current screen being written to (a 2 hit field where

valuae O = B1{2403, value 1 = G1{480) and value 2 = G2).
2.  Current colour being used (a 2 it Ffield) where:
¢ = Hlue
L o= freen
2 = [Red
3 = Whdite

ﬁlthmugh thesse fields wmay be as small as 2 hits each, o bute
field would he wpreferable.

Many of the graphics subroutines use the concepl’ af - o boundary
being defined inside which the spacifisd operation  takas place.
The defimition of the boundary is held in a string in. either of 2
modas: _ _ : :

() A% 0 BOUNIEARY . This definition is created by a utility

from o boundary definad either by Light  pen oy o

digitiser. The form of fhe string is os followsa

Bgt&s 1oang 2. Tna byte offset from Lhe LOp 1é¥t_ﬂmrner

where each byts represents & pixels An 0 TOU.
Buyte 3.

Bits 2, 4 and O covbtaln the value which dndicates-
Lhe First pdxel defined v the poundary.
it 3 o= 1

Bubes 2 and 3 are then rgyversed

!
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The rest of the string is held in groups of 3 hytes where in
2aCh Qroup

Bytes 1 and 2 contain the byte offset from the start
nyte. :
Byte 3
Bits 2, 1 and O specify the pixel
hit 3 = 1 indicates o right boundary .
and  bit 4 = 1 indicates o lefl boundary
Bits 79 are not used.

The points ore defined in the screen scanning order andg all
points on all lines are defined.

(h} As a LINE DEFINITION. - The points defining the end
points of the Lines are held in groups of & hyles, 2aoh
group describing a point. Within each groups

Byte 1 holds the piwxel row number
Bytes 2 and 3 hold the ypixel colusn a8 o £ byte
integar.

If Bit 7 in byte 2 has Value 1, this indicates that the
*pen is bto be Lifted® in drawing the atring antd g new
line ds to be started. Iv BAYIC this is oachieved by

adding 32768 to the column numbar. ggﬂz SR f. Kégiﬂéf.égﬂﬁwmgm

GSET 2+ ¢
F1othe piwel rowm ®
FR2othe pixel column

‘ “ 214 ,
3 not used P :~\<,!/ ﬂz }éA,a}fZ 7= V-"f"?(é?}

GSET displays the defined point, on the current screen in
the current colour. Lf the byte colour is the some os Lhe
current colour, the bit is simply switched on. fftherwise,
all hits in. the byts ore switched OFF, the selected it
is put to ON, and the coleur is changed Lo the -current

COlour. .
GROINT ‘ %/ + 3 ' E;__.—-_—;_--—-‘—'—-—"";
PL pixel row o L g L e

F3 padessmrer] i A B
GPFOINT returwns 4 if +the neint is off and  the walue A; -~
indicating the colour if the point is on where O = hDhlus, -?é

1 = green, 2 = red and 3 % white. - vh.@%%wﬁjﬁﬁ%
GRRINT T 6
i nddress of Btring descriptor of the string  holding
the definition. :
2 Byte 1@ Pilxel rou.

Fyte 23 Value 1 o= row is negotive, vialue 2 % coluwmnm
is negative, value 3 = Dboth  row and  column are
negative.

, o1
alL .@



P3P

doeel coluamn

GRRINT prints the graphics as described in the string. Pl

mils

(32

(1i)d

(1ii)

pe specifiad.

I# the string contains o graphlcos SUREEN DUMFP, then
this is simply dumped oul alt the point specified.
The SUREEN DUNMP must be of the form:

fytes 14 and 2@ indicate the screen byte

address from which it was dumped ond

Byte 3 has bit 4 = 1.
‘Buytes 2 and 3 ars then reversed
The dump follows these first 3 hytes.
I# P2 and F3 are not given, then the wvalue stored
in the header is used ie the picture is printed at
the same place from which it was saved.
If the string contains o BOUNDARY, then the
poundary is displayed in the current colour, the
start position being altered to the position given
in F2 and F3. The setting of pixels dis handled as
in GROINT. IFf P2 and F3 are not given the boundary
is disployed in the position defined. The houndary
is stored in the boundoary wark ared. '

I+ the string contains o LINE DEFINITION, then the
cdines are Joined in the current colodr. The saebiing
~of pikels is hondled as in GPOINT. I+ P2 and F3 ars

lgpecified, then this value is  token s the

chmrdinatée of the lst point, and all the following
points are altered by the difference. By defining 2

S points in o string by this method, o iine  may  be

GFRT
if b
¢ P
o

colour.

SMOVE
Pl
P2

—1

Mote
BOT R
MO E

Cpnegative, value 3 = both row and column neg

drawn simply.

MT only stores o houndary in the boundary work  area
he string is of typs BOUNDARY.

is zero, then if there is o valid houndary in  the
ary work area, then this is displayed in bthe current

71
a9 | e
address of string descriptor of string containing
boundary . :
address of string descriptor of string containing:n
(BULE 1 _current 1o ST T Vo BIIREL g s
“hyte 2 has valug L = row negative, walue 2 = column
AL IVE .

Ingtes 2 and 4 contadn the current columi. R

hyte 5 conbtains the new ToOW.
Byte & has value 1 = row negative, volue 2 = column
negative, value 3 = both row ond colupn negative.

]\M}_mmgﬁ contain the new column.

Lhat if some of the current houndary is outside the
an, then those areas owbside Lhe scresn  are  not
o ' ‘

Exomplen

In BASIC this  string can  bhe set  up simply as
followss -
far current row 40, calumn 200, new row 10 coluem

C A0 with the houndory description in BE:

Set up &% = CHRSG4Q)  + CHR$CO0Y o+ CUTES L2000 o+
CHERs(LOY + CHRSO) + OUTEs 300 . '
antd the subrautine call as

sy
s
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AL = UBROYYI L, PTROAS Y, PTRIBS YD
where the GMOVE subroutine is  stored at  address
TN .
This moves +the area defined with the current
boundary Lo the new ares and clears all unaffected
prositions within the current houndary.
lf the string contodins a LINE  DEFINITION, this  isg
converted to o BOUNDARY and stored in the boundary work
aren before the GMOVE is actioned.
I F1 is specified, GMOVE always stores o  boundary  in
the boundory work area.
If P has value zero, then if there is a vuild houndary
irvi the hqﬁndurg work area, then this is used.
v

. GFILL %_f—/z_, -
F1 aAddress of string descriptor containing the boundary.
F2  Byte 1 pixel row,

Byte 2 pawel  pottern + row/columm negative
indicators. The pixel pattern is held in bits 7 to
-

< and the negative indicators in bits 1 and 0.
The pixel potitern uses pits 7 to 2 4o  indicote
which hits are ON in the pattern whars
i ONy and
¢ = {OFF
F3  Byte 3 Fixel column
The GFILL subroutine’ Fl}lay‘Withln the specified boundary
in the current colour, all pytes in the potbern given, If

#

na poarameters are specified, except the wimel pattern,
the boundary is the whole screén. LFf ob porameters are

given, the whole screen is gleared to black.

If the string contoins o LINE DEFINITION, this is  first
converted into o BOUNDARY and stored in  the boundary
storage aren bafore actioning of the GBFILL.

IF PL ds specified, GFILL always stores o Bboundary . in
the boundary work area.

If F1 has value zero, then if thers is a valid  boundary
deseripbtion in the boundary work ares, then  this is
used. 1) '

6. GMERGE &5 /
Fl addresd of string descriptor of string contodning
houndary. !

P2 bhyte 1 = piwmel row, byte 2 has wvalue 1 = pegative

MOW, value J = negative columm and valuse 3 = both  row

and column are negative.

FIomiwel coluwmn. ‘

GMERGE merges the other graphics screen owto the current
soreen within the boundary specified. The ourrent scresn
fng the haghest priority such that when 2 bytes in  the -
samz position on both screens are of  different colours,
then the byte from the gcurrent screen is used. If 2 bHytes
have the same coloudr, then the pixels are ORad.

LF ono paramaters are gspecified, the whole sireens are
merged. , . . .

If  the string contains o LINE DEFINITION, this is
cconverted to o BOUNDASRY and stored in the  bBoundary work
area hefare the actiloning of GMERGE.

P L 1s specitied, OMERGE always shores

definition in the bhoundary work area.

I #1 has the value zero, if there is o valid Dboundary

o

hourdary

&5




in the boundary work aran, then this is used,

GSWAR grf g

Pl address &F string descriptor of string containing the
Boundary,

F2 pixel row

F3 pixel column .
G8UAP exchanges the areas within the defined boundary
hetween the two graphics screens. if no parameters are
given then the whole SCTReNE are swanped.

IfF the string contains o LINE DEFINITION, +this is
converted to a BOUNDARY and stored in the houndary work
Aarea prior to actioning GSWAR, .
If FL is specified, GHUAP always stores a boundary in
the boundary work aren.

If F1 dis. zero, and if there is gq valid boundary
descripbtion in the houndary  work area, then +this is

sed " o
' ‘ 5 G ego)

BRAFHICS f?/ 2] I gy L"zuﬂc:)m»‘% & A S
Fq /9 : 2 = Q,-; - bf‘f

Value 1 = G1(240) reguired 5= Gt @15;%©>

Vnlue 2 = 62 required 2 Gl

Value 3 = G1(240) and G2 or GL(4B0) requirad: < (>w¢) +VS

This function must pe used 2t the start of the PrOGTan .,
On starting a program, oll graphics areos are  available
0E OPTOogran area, This function soves o screen work G e
BKY and o boundary  work  area as  well as  the
required  graphics seresn  areos each) for . the

rophics., & , _
T A GoovE %2 4 2.

Burroughs down line load program to  load files from  the
Burroughs H2840

FOLYUOS program to get data lauded down and load it onto o
disk fila. : :

FOLYROG digitizer program

This must allow hoth pictures and boundaries to  pe loaded
and stored on disk for iater Inclusion in  programs. Thess
should he stored in either the SCREEN  DUMM format  or  the
BOUNDARY format, sach with an extra 2 byte haader indicating
the length of the stored string. Editing facilities to read
strings back in must be ingludad.

&



4. | IMPLEMENTATION = FRIOKLITY

l

priority 2 implementation is solely concernsd in implementing the
pOLYWOE communications.

The communication system is required to transfer disk and  print
dotn heitween the Master oand the Folywogs. o

‘The system requires thats

a. The Communication rate should be 19.2ZK baud  synahronous,
o minimise dato transfer times.

bo Up to at least 14 Polywogs can be connected to the Master
by daisy-—-choining. Each Folywog haos a cable with a plug
to enable connection to the chain, as well as o socket to
nllow further Polywogs to he connected,

c. &1l Polywogs should be physically ddentical. The user
should not have o set addresses or  parform any other
function to enable the Folywogs to  be distinguished by
the Master. ' ' wo e

de A Folywog that has been powered off should 411 permit
comaunications to “downstrean® Folywogs.

e. Disconnection of any Folywog should not affect operation
of any Folywog that is still covwnected to the Master.

f. Connection of an additional Polywog to the chain  aft - any
time should not affect the operation of ony olreody
connected, and the new FPolywog should be ismediactely
available For on-line use. -

g. frror detection and  recovery shogld hbe sufficient to
prevent system hangups, loss of messages, OF Spurious
messages due to noise on the line or problems such as bad
connechions. -

The communicntions hardware consists of o Moitorola 4854 Advanged
DBata Link Contrelier chip in esach  PFolywog as  well 0% in the
Haster. This chip operates in the synchronous HILD/SULEC format.
An external clock is required, and is supplied by the Master. The
basic message formot handled by the chip is as Followsy

Dpening Flag _
The bit pottern 01111110 identifiss the start of
the message. This is generated by the chip.

Gddress ight bits identifying the device addressed. These
eight bits are supplied by the &8O% software.

Control Eight baits identifying control funcltions. Also



supeliad by the 4809 software.

Information:
any  nuamber  of  hits  (zerg  upwards)  of datin.
Bupnlied by 6BOY software.

Frame Control Sequence {(FC8H)
16 hits of cyclic redundancy check dnformation
generoted by the chip when the “end of messoge®
signal is given by the softuware. '

Closing Flag
The hit pattern 01111110 is generated by the chip
to indicote the end of the messoge. This flog can
also be the starting flag for the next message.

To achieve dats tronsparency, the technigue of "hit-stuffing® 1is
applied to the address, control, information ond FCS  fields,
after every five 1%s, the chip inseris o O, The receiving ohip
removes bthe § after five 17s. I o siwth 3 is rwaseived, the
receiver knows that either a flag or an  “abort® (a2 continuous

gseries of 18} has heen transmitted.

While not transmitbting a message, the chip can be sel to  either
tronsnit continuwous 178 (mark idle) or a series of {Flags (flag
idled.

The Folywogs mperate in floop mode®. Messages transmitted by the o

mosber ore passed on by each Polywog to the next in  the chadn,
The last Folywog returns its transmission to the Master by a
return 1ink thot passes through all Folywogs in the chain. The
last Polywog is configured in this *leoop-back® mode by the “loop
set-up® procedure {(see below). This procedure also assignsg unigue

addresses te each Folywog.

Folywogs are polled by the Master. & poll string is o short frame
(message) with no information Field. Thizs poll string is possed
down the chain with each Folywog introducing a one-hbit delay. The
Master eventunlly receives hack its poll string delayed by n
hits, where n is the number of Folywogs.

A Folywog wishing Lo send o message walts until the i]D%lﬂq Flag

of o poll frame adidressed to it. 1t then hegins transmission of

its owrr message, which is passed on by downstrean Folywogs  (aach

ingerdting a one-bit deloyd and  is eveniuallg received by the

Master. The diagram below shows the bit string received by  the
addressed Foluywog and the hit string transmitted by 1t“

Vo VA i e L L LR b b bin L ween oYL uncnﬂ c} Ll 2;1‘;? '1'&-“3 e deta s v end ik Gk 48 KLES SRR T TSR S Sk e PP AL TV Y48 e et -
Mashesr mark

Flag Address Control 2
nnu?illlﬁiiji*iOﬁﬁ&ﬁﬁﬁﬁHLbLLhi?uiiiEf[
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S Fiag Flog
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waall1ILLLOLLLE Iiﬁﬁﬁﬁﬁﬁﬁﬁﬁbbbhﬁbw ny TR
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The *go-ahnead” signal for the Polywog is 0 followed by seven 1Vs.
The Folywog changes She sevenbh L to o § to form the opening flag
fFor its message. This function is performed hy the ALNLC chip when
it is pilaced into *go ahead on noll' mode.

This technigue can be used to implement group polling. At the end
of the message sent by the Polywog is another go-ahead sapieance

T A W T e 2 e i I Bownstream Folywogs con  therefore append further
BEEEN0ESE ., The Master will receive itsg origival woll string

followad by o series of messages from Polywogs that decided 1o
Lronsmit.

If the Master wishes to send o message to a Polywog, it sendsg it
i place of a poll string. The address of the Folywog is placed
in the address field of the frame. The addressed Folywog appends
an ocknowledgement to the message in the manney described  ahove.
The master does not initiaote any further transmissions until it
recaives the go-ahead signol itsslf.

4.1.2.1. Frotocol
The protocol for the Poluwog communications is o subset of  the
TEM Synchronous Uatn Link Sontral sHLCY  protocoi.  The bhiree
Basic transactions supported ares )

Message from Folywog to Mosbter

2. Message from Moster to Polywog

h. Reserved for Broadeast Message from  Master o gk
Folywogs

The address field is always used +teo ddentify a Folywog- The
control field identifies the type of tronsmission. The acontrol
field values to be used are:

(M~F Master to Folywog, F-M Folywog to Master)

Bit pin Aoronym Description
76543210 - bit O gent first, 7 ilost.
10105 RONT | HIM  (M~F) Set initianlisation mode, d.e. inditiate
loon setb-up. } _
* RIM (F~M) Reguest indtialisation mode, fade
: request loop set-up. _
01110011 U Unnumbered acknowledge - used iW 1Gmp getup;

10111148 X1 Exchdange ID - used in loop selup.

QUO1001L1 LI Urmumbered information - used in loop selyp.

001L0G0LL L Urmumbered poll. Used For polling FPolywogs.

rrr Q00 RE R&adgltm reCeLve .iﬂﬁurmatimﬁ frame numbersd
al Al :
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Information Frame numbar s&5. Glso irdicates

rrrisssl I
ready o recesive froame pumperad PTr.

The numbers rrr and sss ore modulo 8, i.e. after 7 they became O

whaen incremented.

1 the following protocol descriptions, the notation hbelow is

useds
3 Address of Polywog selected or polled.
Tln,yd Information frame control byte wWwith rrr = X, 85 <
: J.
RRCwD . Ready-to-receive control byte with rrr = ¥

Ur,ul, eto
Gontrol butes as defined above.

n,I{x,yd datn
Frame with address Ffileld = a5
1{x,u), information field = dota.

control  byte =

Wumber of frame sent by Master.

m
o Numper of fFrame sent by Foluwed.
.fm’fﬁ'J"  pumber of néxt Frame expécﬁeﬁ by Folywog-
St Number of next frame expacted by Masier.

olywog to Mastar

Response appended by Folywog

If FPolywog not ready to send

0, W no Tesponse

I+ Folywog ready to send

aylim? 0 data

0, UF
no response {adds 1 to »i

ayRE(p+1y {processes dabta,
gats phepell

I+ errors on line
gy lim®ul data

0, L :
no RR message LF errors
oy LH g Lim? ol data :
no response (out KR not recidl

agRR{p+i) {(processes data,
wh=ntl)

oy U a, Lim?,pldota :
R Epel) (ignores data sinde nn response (adds 1 Lo pl
gxpecting frame @l :

oy
w0



F

| 4.1.2.3. Hessage from Mesier to Feluywog

Message sent by wmaster Response appended by Folywog

If no errors on line
a,li{p?,m) data a,R{mtl) (processes data,
_ _ T ogets ml=mtl)
{adds 1 to m

I errors on line

aylip?,m),data no resnonse (frame corrupted)

a,l{p?,my,data a,RR{(m+1l) {(processes datay
sats m’i=m+l}

{RK not received)

gy, Li{p?,mldata sy RR(m+1 (igrores daota since
expecbting frame mel?d

Thig will ‘be implemented. in o fober version.

4.1.3. 1

Sinice all Polywogs are physically identical, o special  procedurs
must he followed on sbartup teo assign o unigue address Lo each
Folywog and to configure the loop correctly. This pnrocadure  1s
nlso execnted undar the following conditions:

doss not  correcthly

I7 after three athtemphts, the Moster
the lLoogp

receive o messoge it has transmithed (implying
hos beaen broken) .

QH

he On reguest from o Folywog.

€. LF after three retrnﬂsmiaéions, the Master does ot
phtain o KR response Lo a message oaddressad o Lo o
particular Polywog (dwmplying that that Folyweog hos  bBeen
switched off or disconnected? :

Each Peolywog hns o logic-gate switch that con be switched uander
program control to "loop back® (connect upstreanm reburns Lo own
transmitter’ or "extend* {connect upstream veturn to  dounstrean
reburnld. When loop set-up is complete, all FPolysogs wiltl he
suitched to *extend®, ewxcent for the last in  the chain, which
will be sel to Tloop-back®. In agdition addresses will be

assigned 01 to the Ffirst Polywog, 07 to the second, and G600 O,
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[ Message sent By Master artion taken and Responsa

! .
| O,81M A1l Folywogs: Switch to Loophack
' Bet m® p and b to ©

f ' : Get ADLC to non~loop mode

! : Set ADLC to transmit floag idie
Sat oddress to O

Response: Fiang ldle

Het address to 1
fRespond 1,Ul,status,user No
where stotus =

4 - not logged on

1~ logged on as standalone

2 - loggad on as anline

1,200 1t FPolywogs

Chechk user nuamber

1,Ul,logon status

ist Poluweg:  Alter log-on status as requested

CBwitch to fexbend®
Flace ADLD in looep mode

2, X1 and Polywog:  Set address Lo 02
- Fespond 2,UL,status,user no

Check usaer numbar

| - )

‘ 2,Ul,logon stotus
i Ind Polywogs Alter log-on status

' Suwiteh to *extend”®
Place ALLD in loop mode

| 3,XIT | ete
| if there are n Folywogs, then (ntl)th will not ragsnond ta  X1D
| message:

|

| _ No response

Crred) , X1LD
Times out

! v, Ul,"loon back®
nth Polywogs Switch to *loop baok”

Fegin normal polling

harduwsre  design  of the comiunications
noth the Master and the Polywog. The
i  used o generote the
yased for generating "heeps”
are  Sselacted by

Figure 1 shows the
interface which is common Lo
&840 Frogrammiable Timer Module (FTM)

19.%K poaud clock in the Moaster and is
and music  dn bhe  Folywog. These options
SLrapping. Tre FIM registers are occessible to the 68B0Y and are
addressable viae the RHEQ, & ave-shot generates
2 "clopock present® sigral which interrupt the

RE1, and KEZ laines,
coan . be  used to
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ProCessor if desired.

signal from the ADLEC chip (48%4) is used Lo operate
Formed from four NAND gates.

The RTE- Ll
lonp-back Sextend Logic
A relay activated directly Ffrom the power sunply switches the
up-loop Lives directiy to the down-loop lines when the power is
switched off. This enables the loopr to centinue operating while
Folywogs are powered off,

4.1.5. MESSABE TYPES

The function of a message is identified by the firel byte of the
informotion field. 4 message is sent from o Folywng to the Moster

By the following SUI segquence:s

L puffer start adr

LY bBuffer length in hytes
LOE meseage Lype

SWE

FCR NIy

BOH tLransmit error

This will transmit the buffer contents to the Moster, preceded by
the message type hyte.

Ivv o later enhancement, bthe ROM code will alsc dnsert < byte
indicating the mode in which the Folywog is running. The pgssible

modes Will be:s

Executive. For running courseware of gther programs for whicoh the

student has no access to the code.

cher. For operation ywhen the key switch is turned an.
or RABIC for

Ter

Student . When access is provided Lo the monitor

programming.

To receive a response, the above sequence is followed by

LIOX.  recv buffer start adr
SUWT

FOR N

RCH TRLSLVE aSrPar

81Y message lengith in bDytes
5TE message typs

The recsived rasponse will be placed in the buffer provided by
the usear. :

The hagh-order bat of B is set if furither messages are  sxpeCted
From the Master. The ussr must execute Lthe recelve sequentCe again
to receive these Further response nassages.

AL




L SR Nane s .
Cangd check it agoinst o security file.

4.1.%9.1. Log_On

FThe startup routine in the systen ROM stores  the Christian and

Later implementations will transmit this to the Master

4.1.5.7. Log OFff

This message may bBe sent by the user program to log off. GLontrol
is not returned to the user program. Instead the system displays
the ilog-om redquesi. Later implementations will remove the name
ond numbear from the Magter.

4.1.5.3. Boobstrap FLEX

This message is sent automatically on startup, and wmay also  bhe

sent by the user 4o load o new copy of FLEX.

Formatz
No data regquired.

Action: ' : :
Lo The Master sands the banary code for the Folywog FLEX. This
S dscloaded “ivbos Yhe Folywog RAM Dy tHe Foader  in bher ROM.

Hesponsay -7 '
' FLEX ~code, dn standard binory code format, i.e. address {2
nytes?, number of bytes (2 bytesd, datae Lo e Lomdad., an
pwecubion address is sent at the end. The joad data may be
split over several frames to allow for puffer size Limibs in

the Folywog.

4.1.%5.4. Dota _for Printer

By data to be printed is sent as a message Lo the Moaster. The
Master prints the data iF o printer ia  available. A loter

enhancement will allow spooling.

Formats: _
& wtring of ASCIE characters, with

sararating lines.

carriage-Teturns

Actions
The Master prints the data out.

Response s
Error code (1 byte! dindicating that

available.

the wrinter is  not




4.1.%.5. Close PFrinter

When a particular printed veport has  beew finished, o ‘close
printer® message must be sent to release the printer  for  olher
wsers. The *close printer’ function is performen automatically at
“log-off.

Format:
No datae regquired.

; Action:
' The Master releases the printer.

ﬂaspmnse:'
NMone.
4,1.59.46. Help

The HELF function will be released in a later version.

Fo1.59.7. BExecute FLEX command

ATY  Commanids that cannot  reodily  be  handlied by FLEX in  the

u‘wkoiqwmg E urh asrcopg-Files) are Cgent v Hirectly L tol the  Masler

which attenpts to process them. Such commands  are  those  that
raccess disk Files Freguanbly gt do wot  attempt  to aocess  the

S uger memory or the keyboard ond do not produce large velumas  of

data to be displayed on the sdrsen.

Formats .
Text of command line, in AGCLL.

fdction:

The FLEX in the Master is called as a subroutine, using Lhe
text string supplisd as o paraneter. Aany - consocle  oubput

produced by the Master FLEX is trappad and sent as responses
o bhe Fngwag for display.

Responses :
Text to be disployed, in ﬁh?3ln Several fraopes may be sent.

4.1.5.8. Ef5 _Cnll
Tha FMS (File Management Services) portion of FLEX iw the Folywoyg
is replaced by code thot sends measages Lo the Master o perform
sk ?unrthnqa The Master receives these messages and calls its
puwn FHS to process Lhem. ODetnils of the functions are desoribed
in the nexit section. peesss to Files is controlled by the wode
pyte included in the messagas by the RUM goTiwars.

Formats .
A File Control Rlock (FCEY in FLEX forsat, with or without
the totn porhion. The FOBR contains oll paroamaters redguired
by the FMS to perform the Function raequested. :

Actions:
= tmrreﬁpnnﬂth FOR is set up or accessed in the Master. &



FG coll is made using the address of this FOCE as porameter.
The updated FOR that results (with certoin fields erased) is
returned Lo the Folywoy.

Responsees
The updated FCR, with or without the data portion. This is
used Lo update the Polywog FUR.

4.1.5.9. Further Extensio:

t

Further message types will be included as the need arises. These
include the fFollowings

Hemory Oata {(Moster to Folywog).

“aiiie. TISK_GFE

Disk mpéfgtionﬁ mfe rerformed by calling the FME portion of  FLEX

with the address of o File Control Block in the X register. Tha
FOR cowtains all parometers reguired for the function as well os
details of the file being accessed. With  khwe  separabted  disk

gnvironment, the same procedure will be  followed for  disk
oparations, except that:

0. frive numbers will not be available to the Folywog.

b. The file name will be only & characters since the last
two characters are reserved for the insertion of o user
code By The Master.

c. Security will pe implemented in later versions.
4. Track/sector information is wot available to the Folywog.

&. Directory information is not available to  the Folywog.
Howsver o Fubture exlbension may he reauiired that
information on ones own Files be available on o read only
hoasis.

F. & File number will be ossigned hy the Master when the
Fite is aopensd. This rnumber will reference the FOB copy
in the Master. It must he retained by the user in the FLY
and supplisd on each disk access. I 1t is altered by the
User, erTors way Oocur. The Master will check the {ale
numbpar on avery occess to ensure bholt the  user MO CRRSes
his own Files only.



e Funohbions involving direct oaccess or update of sectors or
directory dnformation will not be available +to  the
Folywog.

4.1.6.1. FCE_Format

Byte nog  Dupction

0 Function code. Set by the user +to determine the
function to he performad. : '

1 Error Status Byte. Set by FLEX +to indicate error

conditions. .
2 Artivity Status. i=open for read, 2=opan For write.
3 - Not used. ' :
&G File name (46 characters). Set by the user befores on

Open File.

10,11 Mot used. .

12-14 File name extension. et by the user before an  Open
Fiie. : '

is File attributes.

16 _ File number assigned by Master.

17-2G Mot used.

21,22 File size,

23 Random/sarial file indicator. ot Iy user on ocrecte,
eglee sebt by FLEX. :

24 Not used.

LA File creaction dote.

28,25 FCE 1list poivter. esed by FLEX for linking open FURYs

O into o gJueue., ' :

S0, 31 - Mot used. '

32,33 Current record number in file.

E4 Byte index, Used for byte read/write.

39 FEandom byte index for randgomn byte read.

b4 Temporary storage for file name.

[7-52 Not used.

S3-63 New name and extension for rename.,

5HY Ypace compression flag.

Ga4—-31Y Sector. dota buffer.

0 Fead or write newt byte into sector buffer. G automotic
read/Write is performed when the phuffer is empby/full.
i Open file for read.

2 Create and opan file for write.

Kt Oven File for updale.

4 Llose file,

e Rewind file, i.e. reposition at start.
12 Balete file.

13 Rename file.

1% et next segqueantiol sector of file.
i Gat random byte From secbar.

i8 Fut random byte into sector.

2% fFosition Lo record w of randem File,
23 Bock up one record in random File.




4.t.7.

i

TaRTUE ROUT I
On power-on, the following actions take place Ffor o student’s
Foliywog s

1. The lag—~on diselay is generated and the user names are
aceepted.

2. A "log-on' message is sent to the Master.
du  The FLEX code is loaded into the user Polywog.

4. The HASIC program ov oa special  startun file  ds loaded
(using  FLEX) and control is possed to the BASIC

interpreter to ewecute this program.
C e The BASIC program disploys a mend.

4. After a selection is made, the BABIC gprogram  loads  the
appropriote courssware program ond execetes it

7. If "PFrogramming® is selected, the BASIC returns control
o the system ROM. Logging off is accomplished by the
software interupt #4646 to the ROM. Commands are available
to enable log-off to bhe performed from BASIC, FLEX or the
monitor.

gt




g

The facilities
the evaluation
contemplated.

INCLEMENTATION — FRIQK

described in this section are not  essentinl  for
But are essanbial if wider marketing of Polywog is
Ay of these facilities which are included in the

avialuation, will be accepted a8 o bhonus.

5”1!

BABIL INTERPRETER

The enhancements included ewxtend the BASIC language to hondle all
the commands handled as subroutines in FPriority 1.

S

Tede TELETEXT COMMANDS

o o S D e e nmn e saat 21 S e m boan e o s

Clears the current teletext screen to spaces and resets

Bets the current teletext screen type to TJ{”O} T1(40),
CTI(BGY ar T2, The colour is gpecified for fl(*@ﬁ v
T80 only. The available colours codes ares O = Red, 1
= fGreen, 2 = Hiue ond 3 = White. Initially in o progroam,
the screen colour for Ti4(20) and Ti(80) is set to white.
No ackground colour moy be seb.

The teletext screen type is set to TL(A0G) on every RUN,
CLEAR oand CHAIN command.

This command first sets the cursor to  the specified
pasition on the current fteletext screen, and then does a

Colour is set on T1{40) and T2 hg the inclusion of  the
Gcolour control charascters in the print streing.

SET accesses the teletext graphics and displays  the
specified coarse graphic has 80 by 72 pixels on T1(40)
and T2 screens. Graphics moy not be displayged on  the
T1(20)Y and T1480) sereens.  The colour is as currently
defined Ffor tholt character.

Similiar to 56T but it switches the pixel OFF.

Fraws o line between the two specified points. This SETH
the reguired pixels ON in  the colour defined at  the
Cproints along the specified line.

1. CLS
the cursor to (0,0).
2. SCREEN type, colour
3. PRINTO(X Y} ,string
normal FRINT.
4. BETOX,Y)
S. RESBETX,Y3
G LINE (KL Y1), 0X2,Y2)
e PUOINTIX,Y

Has the value O ¥ the teletext paxel on the current
sgraeen s OFF, and has the walue 1 4F it is O8N, (This is
a4 Funcbion.?
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B

. BALDKGROUND colour
Sets the background colour to any of the 8 colours.

Q. DISPLAY soreen ON
or DIHEFLAY screen

Sets the specified scresn to DLSPLAY.
HisFLAY screen OFF

Switches the displaying of a partlcula? screen OFF.
DISFLAY oLl On

or DISPLAY aLl.

Saty ECP&Eﬁﬁ T1(40) and T2 to DISFLAY.

DISFLAY ALL OFF

Switches ALl screens 0FV. .

If any TE goreen 15 set to DISPLAY, then +the other Ti

screens are set to OFF. Further, if T1{(80) is specified
Cthen T2 is also swaitched to OFF  astomatically. {(Notes

Wnen fine grophics commonds are  implemsnted in  BASIC,

this command will be ewtended +o handle +the graphics
sCreens as well.)

10. TIME
Returns the current time as an integer varioble in 20
millisecond units.(30the of seconds.) The time is set to
O when the FPOLYWOH is swuitched on. On rwachlng HEa3%, 4t
ds also reqeL Lo G :

S A I MQIT(time 20 millisecond units)

Waits +the specified number of milliseconds  before
returning. '

12, SOUND piteh, length
Sounds the speaker as specitied. Further gommonds will
he necessary for multiple sound production.

3. ETIT
At present a BASIC program can  be  editted on  ewxiting
from it. The ERIT command must be  entered first  to
preclude accidental editing. The edit mode is switched
off on the entering of any RUN, GOTO or GOSUER command.

14. LFRINT : :
Cimplement  LFRINY as a separate commond to hand Le
printing to o line printer as an egquivalent o the
OFEN "Q.PRINT® A8 ©
PRINT %0, string
CLOBE © _
50 that the programmer does not need to worry aboutt  the
opaning and the closing of the file or the awkword FRINT
#0O statement.

S.le?. FLINL BRAFHICS COMM

The faine graphics screen handlang o BABIC is specified here os

HUuGggestions. The X and ¥ coordinated are all pixel  columm  andg
Priel row where there are 205 rows on oll grawhics screens, ond
Sither 240 or 480 columns. The suggested HASI0  commands ars

Slmitiar to thse for the teletext screen except that thay are all

LoPreceeded by a G
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GRAFHICE Lype
&t the start of the execution of a BASIC program, the
memary arens used for the Graphics are availlable Lo the
user for programming. GRAPHICS which must be used as the
first statement in  the program, is reguired if  any

grophics are to be used. There are 3 areas, each of 8K
bytes, as well as o smaller aren  wged for  houndary
definition, used for graphics. Any  use  of -grophics

regquires use of poth the boundary definition area and
the 8K screen worlk area. The screentypes ared

1 - B1(240) only.

2 - G2 only.

. 51(480) or B1L(240) and 52 {Default if the tuype is
omitted.) _ ' .

No Graphics commands are available unless OGRAFHICE is
specifiad.

HCREEN type o :
Sets up the current Oraphics screen type. (H1(E80),
G1(480) or G2,

GUET(X, Y :

Sets the specified wpoint ON in the current colour. If
the hyte is of a different colour, then all obther plxsls
in the byte are reset, the colour is  zhanged and  the
pixel is seb.

GREGETX,Y) :
Bets the specified podnt to black.

GPOINT(X, Y
fRaturns O if the point is OFF otherwise the number
indicating the colour is returned.

GCOLOURCcolour)
Sets the colour on the current graphics scraef. (0 =
Red, 1 = fireen, 2 = bhlue, 3 = white)

GFRINTE(X,Y),string

or

GFRINTECE, Y)Y s *Filenamne® _

Displays the graphics defined in the string specified,
Cat the given point. If the filename option is used, Lhe
graphics description is vead from disk v then
displayed,. It is net stored in a string.

GFILL string vardable, pixel pottern

The string variable must bDe set up previousiy to contaln
o houndary definition. This command Fille in Lo the
poundary with the current colour. IFf a nall string or no
string is swecified, the whole screen is filled  in  the

current colour in the specified pixal pattern. I the
pixel pattern is omitted, o pixel pattern of € is  used,.
lad. The command GFILL with no poaraometers, cleaars  the

current graphics screen. The command GFILL A% olears the
ares defined by the string AS.



P, BRERGE (X,Y), string containing boundary description.
This merges the other graphics screen onto  the ourvent
graphics scraen within the boundory specified.

10. GSWak (X,Y), string contaiving a boundory defination.
Swaps  the granhics scraens within the specified
Choungary.

11.GOIRCLE (X, Y),radius in pixels
frows. a2 cirgle with centre ab (X,Y).

12, G8IZE(X,Y),etring containing boundary description,
enlargemant coefficient
Enlarges -the picture within the houndary specified,
around point (X,¥) with the enlorgement specified.

13. GROTATE(X,Y),string containing boundory gescrivtion,
degreas
Rotates +the plcture within the boundary specified,
around point (X,Yr the specified number of degreess.

14, GMOVECXI,YL) to (X2,Yd),sbring containing houndary
description -
Moves the picture within the houndary defived at {(X1,Yi)
to (R2,Y2). :

19. TOUCHOX,Y) o -
This monitors the touch screen dand returns wvalue 1 Lf
the specified spot is touched, and { obtherwise. The
values of X and ¥ must be in the range 0 to 15. {(This is
a Funchtiorn and NOT o sthstement).

Insert here the implementaion of those not specified in Friorvity
1
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Insert full specifications

SUBROUTINESD

LIGHTFEN:zReturns screen position of light pen on current

grophics screen.

Innuts none
Qutputs Soreen pesition, a high value if wnot founid.

TOUCH: This monitors the touch screen and returns value 1
if the specified spot is touched, ond 0 otherwise. The
values of X and Y must be in the range ¢ to 1d. '
ROTATE:

SLZes
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