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Introduction

This book is about the Prism VTX5000, which gives a Spectrum owner
access (o the encrmous amount of information available on the Prastel
computers, and in particular those parts of the Prestel database con-
cerneéd with microcomputing, such as Micronet or Viewfax.

Readers who have nol yet purchased a VTX508@ may wish 1o leave
Chapter 1 for later reading and move directly 1o Chapters 2, 3 and 4.
where they will find a lot of interesting background information about
Prestel and its telesoftware and message facilities. In the same way,
some readers may wish lo leave until later some of the more compli-
caled discussion of machine code routings. All the machine code
routines are presented in a way which makes them easy o enter from
BASIC by relatively inexperienced programmers, though some care is
needed in typing the actual numeric machine code lists.

On occaswons, the book refers 1o hexadecimal numbers. Such numbers
are followed by the letter h, thus 15h = 21 is a true statement.

The word Prestel, used throughout this book, is a trade mark of British
Telecommunications. Similar systems run by other organisalions are
known as Viewdata or Videotex sysiems. Micronet B0@ s the trading
style of Telemap Limited and Bnlish Telecom, the mapr prowders of
microcompuler informabion on Prestel. Homelink 15 a trade mark of
Mottingham Building Society, who operate a home banking service
through Prestel.
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Chapter 1

The VIX5000 hardware

TMWHIMEWMMM%MEW
Jim-mtmmmsmwmwmwmmu
other Prestel and Micronet equipment and by a large and growing
varierrnlmrharnnmm-mismmmwmmmﬂuw
has instanl access lo Prestel, which already contains over 300,000
screens of information, but also a vast collection of information on other
privale compulers.

Diagram 1.1 shows some of the possible connections that can be made
through the telephone system.

Telephone lines do not provide a direct connection between a caller and
the person or computer he calls. There are many electronic circuits in
the path and, while these circuits improve normal telephone conversa-
tion by acting as amplifiers, or squeeze many lelephone calls on 1o a
single pair of wires, or whalever, they effectively prevent normal com-
puter dala signals from being passed directly down the line. What can
De passed down the line are electronic representations of sound in the
form of tones and whistles. A modem (modulator demodulator) is a
device which turns computer data signals into lones which can be
transmitted down a telephone line, and also receives lones and con-
verls them into data signals a computer can understand. Two lones are
used lor transmission from the Prestel computer: 1300 Hz (about fve
limes the frequency of middle C) is used lor binary *1°, and 2100 Hz is
used lor binary '@". The modem electronics can demodulate these tones
successlully as long as swilching between the two tones happens no
more than every 1/1200th of a second. Thus, transmissions from Prestel
armve at 1209 bits per second. These lones have used the high frequen-
cy end of the telephone bandwidth but another pair, 39@ Mz for binary " 1'
and 450 Hz for binary 'Y, can be used for reverse transmissions 1o
Prestel, to request information. These lafter lones are switched at 75 bits
per sacond.



Diagram 1.1 — Possible Data Connection Paths
(and speeds — in bits per second)
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- The VTX500@ has a special 'Tx' mode which allows it 10 act like the
- Prestel computer and use the 1300 Hz/2 109 Hz tone pair for transmis-
510N 1o other microcompulers or normal Prestel receivers, but it cannot
- receive or demodulate the 399 Hz/45Q Hz tone panr,

The VTX5000 is ohen called a modem but it is more than this. If you have
the courage 1o open up the plashc case and look inside, you will find two
circuil boards connecled by a few wires, as shown in diagram 1.2. The
larger circuil board, and the more complicated of the two, 15 indeed a
modem board (as used in Micronet adapiors for other microcomputers)
but the smaller board is more mteresting 10 us as it contains an 8251
USART (Unmversal Synchronous Asychronous Recerver Transmitter)
and an 8K ROM chip, plus a few smaller supporting chips.

The B251 converts 8 bit parallel data presenied on the Spectrum bus
connector into a bit by bit serial data stream suitable for use by the
modem board. Il also takes a serial dala siream from the modem
board and sorts it into 8 bit bytes which can be read by the
Spectrum. This is a very similar function to the RS232 par of Interface 1.
Indeed, there are inputs and outputs on the B251 corresponding 1o the
DTR and CTS signals of the nommal AS232 socket. Such signals are
ignored, because the Prestel computer will send data as fast as it can
within the 1200 bit per second speed limitation of the line, and will not
wail for the Spectrum to signal that it is ready lor the next byte. The 8251
relieves the Spectrum of much of the work that it has to do on the
Interface 1 RS232 link, by buffering bytes within itself, allowing the
Spectrum 1/120th of a second to act on the previous byte. Con-
sequenlly, the Spectrum can easily cope with the 128 bit per second
data rate. and the use ol a VTX5000 o link a Spectrum 1o another
microcomputer may well allow laster data transfer than the norminal
ﬁﬂbﬂsws&cmﬂ of an RS232 link, which is implemented by using
Interface 1.

One of the spare RS232 outputs from the 8251, called RTS (Request To
Send), 15 used 1o enable or disable the 8K ROM in place of the normal
Spectrum ROM, or Interface 1 ROM. All these ROMs share the sama
memory space in the Spectrum because the ZB@ CPU chip can only
access 64K of memory and the Spectrum may contain 48K RAM, all of
which can be used by any of the ROM programs.

The ROM paging mechanism

On power up, the 8251 switches on in a mode where the VTX5000 8K
ROM is enabled. The B251 is sensitive 10 mains fluctuations during
power up, and it is possible for the ZB) processor 1o become conlused
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Diagram 1.2

The Equipment
ART DELETE THE WORDS (side view) IN TOP HEADING




and show odd graphic pattems on the screen while ignoring keyboard
nput. The chance of this happening is considerably reduced, particu-
larly if you have an Interface 1, il the power is swilched on at the mains
socket, rather than by inserting the power supply plug mnilo the
Spectrum. Dirty or badly hited conneciors between the Spectrum/
Interface 1 and the VTX500@ can cause similar problems.

When the program in the VTX5800 is executed comrectly. it detemmines
whether the Spectrum is a 16K or 48K machine, and copies some dalta,
machine code “paging” routines and a BASIC control program inlo the
RAM. A welcome page s shown on the Spectrum screen until a key
olher than SPACE is pressed, when the VTX5888 ROM “pages out”
and control is passed 1o the BASIC program, which displays a menu of
functions. At this point it is possible to BREAK into the program, and
ﬁﬁtﬁﬂﬂﬂﬂ.aﬁﬂmm%hﬂmﬁwﬂmmﬂm
S000.

The VTX5@2@ instruction manual suggests that the ROM can be re-
started from BASIC by the execution of RANDOMIZE USR 65507 or
32739, for 48K or 16K machines respectively. If you lock at the routine at
that address, and know a little about Z8@ machine code, you will see that
the code used to "page in” the ROM is:

LD A 15h

OUT  (FFh), A
EX (SP). HL
EX (SP), HL

The las! two commands are just a tme delay while the B251 hardware

?ﬁt:sirmmt To “page out” the ROM, the 15h is simply replaced by

It you try executing the equivalent BASIC command:
OuUT 25521

with a VTX5800 connecled to your Spectrum, you are essentially ex-
changing the ROM in use while it is baing executed. You will see from
the screen that the Spectrum crashes and then, il you do not have an
Interface 1, it generally recovers with the VTX582@ ROM controlling the
computer. With Interface 1 connecled, the Spectrum does not recover,
and leaves a random graphic patierm on the screen,

Further details of the operation of the B251 and its two /O ports, the
control port FFh and the data port TFh, are contained in Chapter 5. This
includes a full discussion of the transmission of data and programs
between a Spectrum/VTX5080 and another microcomputer,

How the ROM paging affects Interface 1 and Inter-
face 2 operation

Interface 2 is a very simple device, mnu'mmsaﬁﬂm:amﬂgunm
ROM socket. that ROM takes control of the computer. There is no

7
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The Equipment

I

(b) The Contents
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paging hardware in the Interface 2, so the program there will not allow
the VTX5@00, Interface 1 or original Spectrum ROMs to operate. Inter-
face 2 can successiully be used as a oystick interface by telesoftware
programs downloaded from Prestel using the VTX5000. so long as no
ROM is put in the Interface 2 socket. It is always possible thal someone
could develop an Interface 2 ROM 10 replace the
VTX5000 ROM but still use the B251 and the modem board in the
VTX5000. This would give the programmer 16K of ROM space in which
o write his program, but this 16K would also have to contain all the
maching code for any SAVEmng and LOADIng, as routines in the
Spectrum or Interface 1 ROMs could not be called

Interface 1 does not cause any problems with the VTX5000 untl a
BASIC error occurs, such as BREAKIng out of the BASIC control pro-
g:rsn. Then the Interface 1 inserts its @xtra system variables, moving the

IC program in memory, which may prevent the VTX5000 “Print
Frame™ routine from working, as it calls a machine code routine at a
supposedly lixed address within the BASIC. (A solubon 1o this problem
is described in Chapter 2.) The extra memory usage by Interface 1 may
also cause memory shortage or addressing problems when download-
ing telesoftware. (A way round this problem is discussed in Chapter 3 )

The Interface 1 ROM is only “paged in"” by the execution of a machine
code command (to be precise an M1 ZBQ CPU cycle) at address 0008h
or 17@8h. Neither of these locations in the VTX500@ ROM contains a
command 10 be executed in an M1 cycle, so the Interface 1 ROM
should only ever be “paged in” by the main Spectrum ROM. The normal
routes lor transferring control between the VTX5000 ROM, Spectrum
ROM and Interface 1 ROM, in a system which contains all three, are
shown in diagram 1.3.

The Interface 1 and microdrives are very useful for the rapid LOADING of
the improvements to the BASIC control program described in this book.
It is quite possible to LOAD from cassetie every time you need the
allered control program but using a microdrive is much faster. You
should normally be wary of using option 7 on the VTX580@ main menuy,
as it clears out the whole ol . the VTX500@ systemn
variables and paging routines needed by the BASIC control program
but, if you SAVE the variables, our version of the control program can
LOAD them back, and adjust system variables UDG and P-RAMT. This
15 particularty useful with Interface 1, as there is no other simple way of
restonng lost VTX500Q@ vanables. If we do this, and SAVE our improved
control program as the file “run” on microdrive 1. the procedure for
LOADIng from microdrive can be reduced to applying power. then

keying “any key”, 7. RUN and ENTER.
a9



Diagram 1.3
ROM In Use
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It you have a microdrive, the first improvement 1o the control program
that you might HMMM&EHMMHMWM while
it is displaying one of its menus, then type:

SAVE™"'m™; 1; “vixvars"CODEix, 128

M LET d=PEEK 23766: LOAD ““m".d: “vixvars"CODEx: LET
udg =ix—960-600-255-21"8: POKE 23675, udg—256°INT
(uwdg/256): POKE 236786, INT{udg/256): LET pramt=
udg+167: POKE 23732, pramt —256°INT(pramt/256): POKE
23733, INT(pramt/256)

The PEEK 23766 determines the microdrive which was used to LOAD
the control program. You may conimue 0 use the variable ‘d’ as the
default microdrive. While we are making changes 10 suit microdrives,
you can add:

"“m", d:
in the appropriate position in the SAVE commands in ines 3000 and
7309, and in the LOAD commands in lines 4210 and 7400 of the BASIC
control program produced from the VTX5000 ROM. The procedure for
making these alterations is to simply LIST and EDIT each line in tum.
When you have completed your alterations, type:

SAVE " "m™; 1; “run” LINE 10

wmmmdhmmhmmmwmm
whenever you need it. Many more alterations 1o the control programs
wagwmhchmuzmmmmﬁﬂupﬂﬂsmwmﬂ.

Having both Interface 1 mmm&aﬂwlmmmw
nanmasmﬂymﬂigmmmmmmmm.ﬂﬂm
nself as the Spectrum working correctly with either Interface 1 or the
VTX5000 connected, but with bath connected a random graphic pat-
lern appears on the screen. It this ever happens to you, | find that leaving
the Spectrum and Interface 1 switchudnnfnrtunlmmuurm,mm

How to gain access to the ROM to disassemble it

There is just enough room in a 16K Spectrum to copy the contents of the
BK VTX5000 HDMhtuHAH.mwumalhynaaﬂadﬂhmmmlr
embark on a disassembly. This is the machine code routine that
usammprmmtnlham:nﬂﬂda 16K machine:

o]

LD A, 15h

1



OUT  (FFh).A
LD  DE.600¢h
LD HL.O00eh
LD  BC.200h
LDIR

LD  A35h
OUT  (FFh).A
EX  (SP)HL
EX  (SP)HL
El

RET

To code this up in BASIC we first clear out the BASIC control program,
either by choosing option 7 on the VTX580@ main menu, of by using the
command NEW, then type in:

19 CLEAR 24575

20 LET c = PEEK 23637 + 256 * PEEK 23538 +5

39 REM 1234567890123456 78901234

49 FORi=cTOc + 23: READ a: POKE i, a: NEXT i

5@ DATA 243,62.21,211,255,17,9,96.33. 0. 0. 1, @, 32, 237,
176, 62, 53, 211, 255, 227, 227, 251, 291

(5] RANDOMIZE USR ¢

It is best to SAVE this before RUNning it, in case you have made any
typing errors, as these would probably cause the machine to crash.

Once the program has been RUN, you can:
SAVE “vixcode” CODE 24576.8192

and subsequently LOAD it back at the correct address fior your favourite
disassembiler. (You will probably need to SAVE it in small parts if you are
using a disassembler on a 16K machine.) When disassembling, re-
member thal the code is being held at a different address to its proper
ROM address, so thal relative and absolute jumps will have to be
interpreted diferently.

The ROM memory map

Disassembling the ROM contents allows us to construct the memory
map shown in 1.4. The ROM contains over 4K of BASIC, a little
over 21aK of code routines, almost WK of the special Prestel

character sel, and %K devoted to the power on welcome screen with the
Micronet or Homelink logo or whatever.
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Diagram 1.4
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The design of the ROM usage is slightly oddin a number of ways. The
placement of a “jump table” at the beginning of memory is reminiscent
ol programming lechriques on the 6800 or 6502 microcompulers,
where there are special commands for umping (o the first 256 bytes of
memary. in order 1o save space. The ROM resident machine code was
probably developed in hwo separale pans (there s a small patch ol
FFh's in the middle which supports this theory), and the “jump table™ is
used by each ol these two pars to call routines in the other par, when
the precise address 15 nol known. There are no direct jumps between
the two pars which do not use the ump table.

It 15 also odd thal the “pnnier routing” was placed in the BASIC section
rather than in the RAM resident machine code section, which would
have properly fixed s address and prevented the problems with the
“Print Frame "™ routing.

The VTX500@ moves system variable P-RAMT, nomenally the end of
physical memory, in an odd way and places its buffers, vanables and
“paging” routines beyond that, rather than the more usual placemen!
between a modified RAMTOP and UDG. The programmer obwvioushy
became confused carrying out this rather devious manoeuvre, and the
first CLEAR in the BASIC controd program gets RAMTORP 1o a point in the
middle of the user defined graphics. As the machine stack moves up
and down it destroys the shape of a number of the graphic characlers.
Also, it you LOAD a set of user defined graphics at the new address
UDG without maving RAMTOP, you will crash the machine by overwrit-
ng wital information on the machine stack. Allematively, if you LOAD
CODE some user defined graphics, expecting UDG 1o be in its normal
pasition, you will overwrite part of the VTX5@009 screen buffer and all its
vanables and machine code routines withoul g the shapes of
the user defined graphics. Very confusing! Optioa ¥ on the VTX5000
main manu doas resat all this if you want 10 RUN your own programs
which worked before you acquired a VTX509@, and any downloadable
telesoftware program is aware of the problem and relocates RAMTOP
and UDG appropriately for its own needs. This and other minor bugs in
the VTX5@@@ ROM only become apparent in fairly obscure situations
and, in general, we can congratulate the programmers involved.

The forty column display

The VTX500@ manages to mimic quite closely the forty column full
colour display standard used by Prestel. This display standard is similar
o the BBC microcomputer's MODE 7, or the broadcasl Teletext ser-
vices such as Ceefax and Oracle. Much of the work of the VTX500@
ROM machine code is concerned with displaying forty column pages on
the Spectrum screen, and we can hamess this power within our own
programs without too much effort.

14



First, we will examne the special Prestel character set. which s held in
the VTX500@ ROM staring al address 18200, If you have used the
roulinegs in the earher section 10 copy the VTX502@ ROM nto RAM, we
can exarming the shghtly unusual onenlaton of the character set. There
are hive bytes lor each of the 96 displayable characters, 5o we can write
a shon BASIC program to display these characters on the first three
ings of the Spectrum screen in 32 column mode. (I you have moved
your copy of the ROM from address 24576 you will have 1o change line
19 appropriately. ) Thus:

190 CLS: LET stant = 24576 + 6944

20 FORIi=QTO95

39 FOR|j=0TO4

4@ POKE 16384 + i + 256* |, PEEK (start + 1”5 + )
50 NEXT |

60 NEXT i

The lollowing routine convers normal BASIC PRINTing on stream 2,
and any other stream using channel “s”. 10 work on'a loy column
screen. The routine can be incorporated either in the BASIC control
program of in any other BASIC program to make use of the display
routines in the VTX5004Q. It is thus best 1o SAVE the routing on its own, 50
that it can be MERGEd into programs as required. it uses tha VTX5000
screen bufler and variables, so resel the VTX5000 by an OUT 255.21 or
other appropriate action, BREAK out of the ROM control program, and
use NEW to clear the BASIC control program out of memaory, then type:

9900 LET 540 = PEEK 23637 + 256 PEEK 23638 + 5

9910 REM 1234567890123456789012345678901234

9920 RESTORE 9939 FORw = 540 TO 540 + 33: READ v:
POKE w.v: NEXT w

9930 DATA 217,197,213, 229, 245, 243, 62, 21, 211, 255, 227,
227, 241,245, 205, 179, 19, 251, 205, 14, 22, 243, 62, 53,
211, 255, 241, 225, 209, 193, 217, 167, 251, 2M

9949 LET cs = PEEK 23631 + 256 * PEEK 23632 + 5 POKE
CS, 540 — 256" INT (s4Q/256). POKE cs + 1, INT (s4Q/256)

9950 PRINTCHRS 12, RETURN

Like most of the machine code routines in this book, the coda is stored in
a movable REM stalement, so as 1o avoid using any fixed addresses
which you may wish 1o use for your own purposes. However, this means
that whenever you add any lines of BASIC, add any Interface 1 vari-
ables. or OPEN or CLOSE any Interface 1 channels, you must execute
the routine again, using GO SUB 9909, if you wish 1o do any lorty column
PRINTINg :ﬂmd can be restored at any time
usadGLS CLEAR, nrb','anammam LISTing of part of the BAS

program.
15



T T e sees” o om— e s o

The machine code essentially “pages in” the VTX500@ ROM and calls
the ROM routine at address 160Eh with a Prestel characler code in the A
register, then "pages back” the Spectrum ROM and retumns. PRINTIng

12 clears the screen and sets the current PRINT position to the
lop left corner,

The ROM routine at address 160Eh does, of course, stick strictly to
Prestel control codes listed in Appendix |, 50 Spectrum INK, PAPER, AT,
TAB and PRINT commas will not work in the usual Spectrum manner;
nor will any scrolling take place, or keywords PRINT out in full. We could
add more machine codes to our routine to mimic all these Spectrum
leatures, but they can all be achieved by careful choice of the charac-
ters you PRINT, and writing this code would divert us from the task of
investigating Prestel and its screen format. Do, however, note that lines
of normal PRINTing should be lerminaled by CHRS 18 10 ensure
movement on tha next line.

You can now try all the Prestel codes using this short program:

19 GO SUB 9999
29 INPUT v: PRINT CHRS v;: GO TO 20

AT can be simulated by POKEing new row and column values into
locations ix + 12 and ix + 13 respectively, where ix is 32640 or 65408
depending on whether the machine has 16K or 48K RAM.

It is also worth noting that the whole VTX5@@@ character set can be
changed by POKEing the address of the byte containing the left hand
column of pixels of the first character, SPACE. into locations ix + 7@ and
ix + 71 in the usual “least significant byte first” format. If this is done, 128
characters can be added lo the set, making 224 user defined charac-
ters. As the ROM routine at 160Eh starts with the machine code com-
mand AND 7Fh. you need to CALL 16818h instead to allow these extra
128 characlers, 1.e. the numbers 205, 14, 22 in the middle of DATA
stalement 9930 need to become 295, 16, 22.

Make sure you SAVE a copy of the forty column display routine, as it is

useful when preparing Prestel messages, which we move on to in
Chapter 4. Meanwhile, we must leam much more about Prestel itself.

16



Chapter 2

Calling PRESTEL

Before we delve into the intricacies of calling up Prestel pages using
Spectrum and VTX50@0, | think it would help to look at the history and
development of Prestel. Much of the way Prestel behaves hinges on
design decisions made in the earty 197@s, when technology in general,
\_e;ljndtun';unicrnumm N particular, was nowhere near as advanced as
it is today.

The Early Days

Sam Fedida is credited with the invention of Prestel or Post Office
Viewdata as it became known at the time. He was working on a “view-
phone™ project, Irying to squeeze the signals of slow scan lelevision
pictures into the limited bandwidth of a normal telephone line. He and
difficult for “viewphone” 1o be developed, but by using current tech-
nology they could send text and simple diagrams down a lelephone line
for display on the recipient’s lelevision sel.

MMWMM It was concedved as a cheap, mass information
service — so0 cheap and so massive that everyone would have a
receiver in their home and would use it regularty in place of an encycho-
paedia, raitway timetable, or other relerence book.

To illustrate the practicality of the system, the Post Office asked for
tenders for a trial batch of lifty receivers. To keep the costs down, these
recervers were 1o be black and while only, with a 32 column by 16 row
display in capital letters only, having a 12 button keypad (like push
button telephones with @ to 9, plus * and #), and using an asymmetric
transmission system with data from the viewdata computer coming at
1209 bits per second, but with the retum channel imited to 75 bits per
second.

17



Al about the same time, the BBC and IBA were working on a syslem
called teletext. which broadcast pages of information coded into the
area of the television signal just above the normal picture. This system
had a 40 column, 24 row colour display, and when the Post Office
invitation 1o tender reached one of the companies involved in the manu-
faciure of early teletext recenvers, that company replied that, because of
thus existing product, it would be cheaper lor the company o supply
teletext display standard full colour receivers. rather than the black and
white specificaton,

Apart from a lew minor alterations, this is how the basic viewdala
receiver design was created.

One of the problems, which still allects us today on the Spectrum, was
that the teletext character set had no # symbaol, as it had been moved to
make way for a £ sign; however the cheap mass produced telephone
keypad to be used with viewdata sets already had a # engraved on one
of the keys. So, by arrangement with the BBC and IBA, this symbol was
::I;Elmdwadiﬂnﬂ'ﬂmmﬁmhmhanndd position in the code

The electronic circuitry needed in one of these early receivers took up
three circuit boards, each larger than the Spectrum, and the modem
was a large heavy metal box full of relays, transformers and coils.

Receiver Developments

Slowly, over the ensuing years, many refinements have been added 1o
viewdata receivers. The electronics have been reduced considerably in
size by “large scale integrabion” techniques and tha use of a micropro-
cessor chip to do much of the labour of shifting data around inside the
recaiver. An expanded display standard has been developed, adding

Colour and Double Height to the original colour on black
background limitations. Due 1o the design mitations on teletext, each
colour or display mode change lakes up a space on the screen. To
overcomea this, a mode called Hold Graphics was also fell necessary.
This mode essentially allows a gap between two areas of graphics 1o be
closed up by the repetition of the previous graphic shape on the colour
control characler position which would normally appear in the

background colour.

18



Diagram 2.1
The Terminology
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Display Standards

The teletext display's need for a space while changing colour does help
the Spectrum to fit forty characters on a line with only thirty two separate-
ly colourable character positions. It is just possible to ensure that the
INK colour for normal text never has to change in the middle of a
character. However, the Spectrum cannot guarantee to start its PAPER
Colour in the exact position instructed by a New Background control
code In a similar manner, Flash and Hold Graphics cause positional
problems. Indeed the Spectrum Flash is completely different in nature 1o
Ihe teletext Flash. The Spectrum exchanges INK and PAPER while [he
teletext definition is that the flashed character should disappear, leaving
the Background Colour visible.

Double Height is achieved on the Spectrum in software, and there are a
couple of minor bugs in the VTX5000 ROM associated with the inter-
pretabon of characters apparently intended for display on the hidden
line immediately below the Double Height line. If a Double Height control
code 1s receved on the hidden line, the VTX5@0@ incorrectly blanks out
the next line down, making that another hidden line. (Animation effects
are often achieved on normal viewdata receivers by the use of a “Vena-
hian blind”, where there are Double Height codes on every line, and the
uppermost such code is allernalely written over and retransmitied,
causing the receiver to change between displaying the odd and even
numbered lines. This is not possible on the VTX5000.) If Line Noise is
received on a hidden line on a message page, the characteristic blob,
Prestel character code 7Fh, can be displayed, blocking the view of the
lower hall of a doubled characler.

Modem developments

Modem electronics, in the same way as display electronics, have re-
duced in size (0 the point where they easily it inside viewdata receivers
or adapters as small as the VTX5008. Generally these modems also
have the ability o generate dialling pulses on the telephone line, 1o call
up Prestel without user intervention, aulomatically dialling a number
stored in battery-backed non-volatile RAM,

Concurrent with these improvemenis 1o the receiver, similar improve-
ments have been taking place in the Prestel computer network.

The Prestel computers

Sam Fedida’s team quickly chose the GEC 4000 minicomputer series
lor use as thewr ceniral computer. The computer’s intemal architecture
and, in particular, its Y0 processor and microcoded multi-process execu-
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tive kemel Nucleus, make it particularty well suited 1o the simultaneous
handling of a large number of telephone calls. The current computer
network uses a collection of GEC 4082 computers, each with a typscal
384K bytes ol RAM and eighl 7@ megabyte disc drives 1o hold the
information, which are capable ol handing over 200 simultaneous lele-
phone calls and responding to requests on any of these ines within a
maximum of two seconds. There are plans lor a second generation
network using a mixture of GEC 4265, 32-bit GEC 4192 and even more
powerful GEC 6300 series computers.

The first viewdata computer was based at the Post Office Research
Centre al Martiesham Heath, near Ipswich. Once a decision was made
1o open the newly retitled Prestel commercially, the data was moved o a
computer in London, known as the Gresham Street computer. As one
computer could not cope with the traffic expected, the network was
s00n expanded 1o a "central updale”™ computer Duke and a usar com-
puter Byron in London. Byron was quickly lollowed by Atlas, Vigilant and
Jmmnﬂurpnmntmnﬂm,ﬂmmdlhwmdlmmu-
changes. Outside Lnrmmwmﬂmmmmmmnpan—
Derwent and Enterprise in Croydon, Dickens and Keats in

Arkwright and Wordsworth in Manchester, EumwsmunEdn-
burgh, Chippendale and Priestley in Leeds, Dylan and Megan in Cardiff,
and Constable and Gainsborough in Cheimsiord. There was also a
separale Prestel International sennce on a computer called Hogarth.

The point of having all these computers was o give as many people as
possible access 10 Prestel at the cosl ol a local telephone call, and 10
cope with the expected massive demand for Prestel by users. The
computers were paired logether, so thal if one of them was nol working
for some reason, users could call the other one and stll obtain the
information they neaded. Al first this was achieved by calling a separale
telephone number, bul later alternate ines on the same lelephone
number were taken o the other computer. This interleaving means that
you are much more likely 1o get through 1o the Prestel computer on your
first call, but you cannol choose which of your two local computers you
obtain. This is usually not imporant but can lead 1o problems i, for
example, you change your password on one computer but nol on the
other.

Other towns, like Liverpool or Newcastie, Belfast or Bournemouth, were
sarved by multiplexers in their local lelephone exchange, which con-
cenlrated a number ol Prestel calls on 1o a single permanently con-
necled line (o a demuftiplexer in one of the computer centres.
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Al this stage, Prestel was essenbally an information source but it had a
very simple message service using response frames, which are parally
pre-formatted pages which a user can send 1o the appropriate Informa-
ton Provider. “Send’ is not quile the right word for this early version, as
the messages were simply stored on the computer being used. | worked
for an Information Provider at this time and | can remember the chore,
which we did once a week on Tuesday alternoons, of ringing round all
twenty computers lo collect the week's messages.

Vanous technological advances came in quick succassion al this poenl
in Mstory. Multiplexers became better and cheaper, the first 200 lele-
phone line GEC 4000 computer was put together, and so the decision
was made to shift the bias of the network away from a large number of
computer centres to a more rationalsed service. The first stage of this
move came, confusingly, with the opening of two new compulers in
London, called Dryden and Kipling. Gradually most of the other com-
puter centres were closed down and replaced by multiplexers, leaving
Dunng this changeover, the Prestel computer software was improved
50 that messages (o Information Providers were ingathered 1o Duke and
user o user messages were allowed; but these user 10 user mMassages,
or mailbox frames, stayed on the computer they were sent on like the old
response frames, 50 il was agreed 1o use just one of the computers,
Enterprise, for mailbox.

Only now, as this book is besng written, is mailbox being improved 1o
Decome a nabonal sennce, with messages being ingathered to a new
computer, called Pandora, which then sends them lo the compuler next
used by the intended reciprent.

Another lechnological addiion 1o Prestel has been the connection
through Gateway pages to External Computers. Prestel has atways
been designed as a mmnmimum cost nformation source, and has there-
fore given users the absolute minmum share in the GEC 4209 compu-
ler's processing power, so as o maxamise the number ol users each
computer can serve. The connection of External Computers allows
Service Providers 10 give you access lo the power of ther computers.
Thus, Homelink can give you eleciromc banking services on their com-
puter, Skytrack can allow travel agents to book airline tickets on a
network of airline computers throughout the world, and so on.

The database

While the design of Prestel recervers and Prestel computers has ad-
vanced considerably in the ten years or 50 since thay were first though
of, the databases — the collectons ol pages of information — have
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advanced no less dramatically, fuelled in pan by the advances in
recener display technology and in the Prestel computer hardware and
soltware.

For instance, in the early days all pages of information had what s still
called "standard” or “strct” routes (a route is a connection batwesan one
page and another). If you were looking at page 156 and keyed 3, you
would receve in reply page 1563. Very early on, this restniction was
removed and “iree” routes became available, where the editor could
independently ink the ten routas on any frame 1o any page.

That las! sentence used the words frame and page in a very technical
manner. Stnictly, a frame is a screen full of information and a page is a
number of frames (up to 26) all with the same page number. The first
frame of a page is the ‘a’ frame, which 5 the only lrame 1o which
numbered routes can lead from other pages or frames. Keying # while
looking at an informabion frame will call up the frame with the nesxt suffix
latter. # 15 thus the last remnant of the old sinct route schemea, as you
can always tell from the frame number and letter at the top of any frame
you logk at, exacily which frame you are requesting if you key #.

Once the abality 1o use free routes came in, route @, and 1o a lesser extent
route 9, came 10 be widely used as routes “back” 1o earlier ndex pages.
S0, in general, @ is something of a “help” button when looking at a
Prestel page.

Normmally, when looking at Prestel frames you simply obey the instruc-

lions wrillen on them, bul you can get away from the current frame by

using * commands, such as:

“# go back to the previous frame (can be used a maximum ol
three mes in a row)

"number # go directly to the ‘a’ frame of the numbered page

*O# go direclly 1o your page zero, ftypcally the
microcomputing or Homelink index page, depending on
the coding grven on your Prestel apphcabon lorm

"1 # go 1o the Prestel general index (page one)

o0 repeal the current frame to check that it has been dis-
played correctly ey :

‘@9 updale the current frame by recalling it from Prestel disc

slore (you are charged again if the page costs money)
g wipe oul what you have st lyped, cormecting an emor
The 1op line of every Prestel frame tells you threa things you may want to
know — the name of the Information Provider who owns the page, the
frame number and the price of that frama. The bottom line is reserved for
efror messages from the Prestel computer.
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You can leave Prestel at any time by calling up page 99, using * 90 #.
This is what the “Log Off” option on the VTX588@ menu does. Page 99
tells you if there are any new messages wailing for you, which may have
arnved during the course of your call, and how 1o look at them. Note that
you cannol see any second message page until you have either
ERASEd or STORE your first message, and it is possible for users not
to have any storage allocation, in which case an attempt to STORE the
message will be refused. This problem should be removed by the arrival
of Pandora and the National mailbox service.

You can also leave Prestel keeping the last frame on the screen.

On the VTX5804 this is achieved by switching the line switch to its upper
position and then following menu options to view the current frame. This
can be a uselul way of saving telephone charges, i all the information
you need s held on one frama.

The Information Providers

The travel industry was the lirst major group to discover the commarcial
viability of Prestel technology. Sealink had a problem, in that they sell so
many car lerry spaces that it is impossible for them to cope with tele-
phone calls from travel agents every time someone goes into a travel
agency 10 book a crossing. So they instigated a manual “sell and
record” system, whereby the travel agent could sell tickets without
reference to Sealink, using a chart to tell him whether plenty of space
was still available on each crossing or not. Weekly updates 1o the chart
were sent by post to all the agents involved. Of course, many agents did
not have me to keep their chan up to date, and this resulted both in
overbooking and in over caulious telephone calls to Sealink. Then
Prestel came on the scene and Sealink put their charts on to Prestel
pages. They could now keep these pages much more up to date than
the old charts, and il was cost effective 1o subsidise the instaliation of
Prestel receivers in their top 2,009 travel agents, thus saving postage
charges and lelephane lime lor their staff.

With this market of travel agents and their Prestel receivers out there 1o
be tapped, many other travel companies — ferry operators, tour opera-
lors elc. — found it economic 1o embark on similar ventures, putting
travel news and availability details on to Prestel.

In the same way, with all this information available, many travel agents
found it economic to pay the full price for Prestel receivers. Today we
have reached the point where il is unusual to go inlo a travel agency
which does not have at least one Prestel receiver.
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Another interesting iravel database is Sky Guide, provided on the pages
of Amencan Express. This shows the aircraft departure and arrival
boards at all major UK airports, 50 you can check up on the latest detasdls
of delays on any faght you might be laking or meeting.

Micronet is another success story, and the reason for the creation ol
devices ke the VTX5008. Micronet subscribers have access 1o fre-
quently updated microcomputer news pages, background information
on a wide vanety of microcomputer topics and, most interesting of all,
computer programs known as telesoftware which can be downiloaded
into a computer's memory direct from the screen, as we shall discover in
Chapter 3. The falling prices of hardware and software mean that a 16K
Spectrum and a VTX5000 logether form almost the cheapest Prestel
adapior currently available, and yet this combination has all the features
ﬂmﬁpe:mmmnmmwmhmaﬁmﬂtmﬂmam
icronet,

Homelink is another example of an economically viable use of Prestel
lechnology. If you invest a certain amount of money in the

Building Society you gain instant elecironic access 1o the details of your
account and a related Bank of Scotland account. You can transfer
money freely between these accounts at any time of day or night, and
thus effectively obtain a Building Society account with a cheque book,
or alternatively, a current account with the interest rate you would expect
from a Building Society. A VISA card is also included in the package,
giving you cash 24 hours a day from Barclaybank dispensers, and you
can use the card number 1o teleshop, ordering goods through Prestel.
You can pay your VISA bill and other regular bills directly from your
Building Society account by giving the appropriate electronic authority.

These are just some of the projects currently making good use of
Prestel. There are many others in the pipeline, or hidden away in closed
user groups, or in privale viewdata systems intended for particular
groups of specialist users.

Using the VTX5ppD

MNow that we know what Prestel is, let us see how to call it up on a
Spectrum. The VTX5000 does not have a couple of pieces of hardware
that most Prestel adaptors or dedicated receivers have, namely an
aulo-dialler and some batery-backed non-volatie RAM. The non-
volatile memory usually holds the telephone numbers for use by the
auto-dialler, and your customer identity, the number which identifies you
to Prestel.

On power-up, the VTX500@ knows that its memoary is empty and holds
no customer identity 5o, even if you claim to want to do an “automatic log
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on " lollowing the screen menus, it will ask for your customer idenlity. The
software is very pedantic in requiring a ten digit number in reply. Once
this number is entered, the VTX500@ will ask you to dial the computer.

vwrmmwmmﬁmmrmm-
Der are shown in a letter to you from Prestel, along with your initial
personal password and Prestel account number. The customer identity
ammwnmmmm.ﬂmwmmmmﬂ
computer, they allow you to correctly identify yoursedl for charging
purposes when you call Prestel. The Prestel account number (also
somenlmes known by its previous name of systel number) is a public
Mmberymnantmlpeapl&m:hatnwrmnsmmﬂhmmmmm
you, pul you into a closed user group. or know which bill you are
complaining about.

| assume that having loliowed the menus which the VTX5000 puts on
the Spectrum screen (telling it that you wish to “log on™), and having
typed in your len digit customer identity and pressed ENTER. the
screen now says “Phone Computer”. At this point it is worth checking
that all the plugs and switches are in their correct positions. The line
switch on the VTX5000 should be in its upper position. and the mode
swilch should be in the left position, called M/NET. Your telephone
should be plugged into the back of the VTX5000, and the VTX5000
lelephone lead should be plugged into a telephone sockel. If any of
these positions are wrong, you will not get through. Also, if you type
ammmmmmwmnmlmmmm
prematurely, and the Prestel computer will ask you lo type it again when
you do get through.

Now, just pick up the telephone handset and dial the number given by
Prestel. If the Prestel computer is working, it will answer with a high
pitched whistle, which is recognisably different from the normal tele-
phone system’s “unobtainable” tone. Switch the line swilch into its lower
position, and replace the lelephone handsel. A few seconds will elapse
while the two computers identity their respective whistles and request
and transmit your customer identity, which appears on screen as
echo dashes, 50 thal anyone watching over your shoulder cannot tell
mtim.ﬁmmmmmmmmnmmmrpmmm.
which you type in by hand on the Spectrum keyboard. There is no need
lo press ENTER at any stage: in fact you will probably cause problems if
you do. If you make a mistake in keying the password, press SYMBOL
SHIFT and then SYMBOL SHIFT again, and retype all four digits of the
password. To help you move around Prestel quickly without loo many
fypical Spectrum multi-key depressions, the VTX5000 interprets
SYMBOL SHIFT on its own as *, and ENTER is interpreted as #.
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CAPS SHIFT used with ENTER takes you to the VTX5000 main menu,
50 you can abandon a call to Prestel by selecting “log off”, or PRINT or
SAVE the current frame you were looking at.

CAPS SHIFT used with 1 (i.e. EDIT) is equivalent 1o the reveal key that
some Prestel pages may ask you 10 press.

There are also a couple of special key combinations which are useful on
message pages. These will be discussed in Chapter 4.

Adding a permanent automatic customer identity

To speed up your use of Prestel, you can add your customer identity 1o
the BASIC control program in a more permanent fashion.

ﬁ?ﬂﬁﬂﬂwmrm%thﬁsﬁnﬁmwﬂhmwm
ine:

100D IF Is=1THEN GO TO 1700

Deletelines 1100, 1110, 140, 1449, 1450 and 190@, which are no longer

needed. and include your customer identity in line 340 as follows:
J4QLET i$ = "customer identity™

You can include your personal password in this text string. 1o remove the

need to key it. and even a * number # command lo take you off to a

particular page.

Afier a telesoftware downloading failure, the BASIC control program in
the VTX5000 ROM is coped back inlo RAM and you will have to
reLOAD your own version. If you don’t mind using the ROM control
program, but would ke your customer identity to be remembered, add
the hine:

M1 FORIi=0TO9: POKE id+i, CODE i§ (i+1): NEXT i

There is. unfortunately, no room for the personal password in the
VTX5000 vanable space reserved at address "id’.

Before you lose it, SAVE the new version of the control program, starting
at LINE 19. To use i, you have to BREAK and LOAD every time you
swilch on the VTX5000. or after downloading telesoftware.

The control program rebes on the presence of the VTX5000 variables
and machine code in high memory. If these are lost, for example by the
use of option 7 on the VTX508@ menu, you will have to OUT 255,21 (or, i
you have an Interface 1, il is best to LOAD the variables from microdrive.,
as described in Chapter 1).
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Unfmnalmy.almﬂlmmmmmmmhas
::aumdmharpmﬁmn,asﬂhuaﬁft-dmmm—mﬂ
by Iha'FIHFrm'rmh—lmmﬂrmEEﬂM.Dumtlryﬂnnﬂ.m
you will crash the program.

Solving the bug in the Print Frame routine we have
just caused
The normal Spectrum COPY command only pnints the top 22 lines of the

screen, which is a problem when you come [o printing out the 24 lines of
a Prestel screen. The VTX500@ has a little machine code routine:

Di
LD B.Coh
JP PEAFH

program area of RAM, being copied there during VTX580@ initialisation,

Additional lines of program, or Interface 1 system variables, shift this
code 50 that iiywlwmmuaPmﬂalstrﬂuﬂ.ﬂ'mpmgmmnﬂllrrlu
éxecute pan of the BASIC program as if it were machine code, and
crash,

You can actually add a few Bytes ol program without apparently upset-
ting the print routine, because just before the routine is a patch of
unused memory, filled with FFh, This is interpreted as machine code
command RST 38h which mimics a Epam:unruanirmmmmm.
and succeeds in advancing the system variable FRAMES by a count of
oné each time it is executed.

The following program stores its own version of the print machine code
'n @ movable REM statement, whose address is recalculaled every lime

5000  LET print = PEEK 23637 + 256 * PEEK 23638 + §

2001 REM 12345678901

2002 FIEETDFIEﬁﬂ'i:FGHw-pﬁnTme+5;HEAD?:
POKE w, v: NEXT w

2003 DATA 243, 6, 192, 195,175, 14

5004 POKE mf, 16 LET x = USR sir: RANDOMIZE USR print:
GO TO mm

System variable NXTLIN is used 1o find the address of the line contain-
ing the REM, which has eleven bytes in it rather than six, because the
last program byte is OEN ("number”) which prevents the listing of the
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next hive bytes. If the extra five byles were not there, the BASIC listing
would go awry al that point. Unfortunately, it has not been possibla 1o
prevent listing problems in a number of the other REM statements in this
book.

When the print routine above has been RUN once, lines 5002 and 5007

can be deleted. leaving the relocatable machine code. the routing 1o
work out where it is, and the routine to call it,

Telephone number reminder

To remind yourself of your local Pmﬁmtﬂlap*wrunmm.ymrrm
wish fo EDIT the PRINT statement in line 1460, For example, if the
:emmmrmmm'mmr'mwmm.

1460 LET T$ =i$: GO SUB tx: CLS: PRINT AT 5. B; FLASH 1;
"Phone Computer™: AT 7. 11: “246 8081 LET s = I: LET
con = | + | GO TO 2¢29

memmalhtﬂmhmmmmh ditferent
Compulers, you could add all the numbers 1o a list on the screen. While

this does not give the VTX500@ a built in autodialler, it does help make
eniry lo Prestel simpler.

Program version reminder

EnmmyWEMquinkhrmeﬁchmmmlpmgranrmhmemnm
at any lime, mmmmmmhmrwmwm

900 DATA “VTXSP0D Main Menu”, B, 19, “Log ON or OFF", "Go
Directly On-Line”, “Save Frame”. “View Frame”, “Prini
Frame”, “Downicader”, "Mailbox Message”, “Enter BASIC"
Or you could even change this and other menus 1o use a language other
than English. This could be very uselul, as Prestel technology manifests .
itself as a system called Bildschirmtext in Germany, Viditel in the Nether-
lands, and a variety of names in other countries.

Saving Frames in RAM or on microdrive

ThuWIEIﬂnmngmmahmnlmemmmwnfam{Spmn.
paﬂimlaﬂyilrmwnaﬂdmnhrhmﬂm1mmmmwa
microdrive channel butfer. However, on a 48K Spectrum there is plenty
ﬂmrawdwmmnmwmmmﬁmmm
of Prestel frames in RAM, to look through later without rennang up your
telephone bill, to print, or whatever. The numbers grven therelore refer to
a 48K machine; on a 16K machine there is just enough room for one
mummmmrmmwmm,wmmmm
rewrite these routines 1o cope with whichever of these suits you best.
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Photograph/Printout 2.1

Your Own Version of the VTX5000 “Main Menu"
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While we are moving RAMTOP, we will correct the VTX500@ error in its
posion, so that user defined graphics are not overwritten. This does not
restore the normal graphic pattems which have been destroyed before
you BREAK, but it does prevent the machine crashing when you LOAD
in a sel ol graphics. If you are going to use UDG, note that on a 48K
machine the VTX500@ has shifted the graphics o address 63425_ so
you will want to use something hike:
LOAD “udg” CODE 63425
10 LOAD your favourite set of graphics.

To allow twenty six frames 1o be stored in RAM we alter line 80 1o

80 CLEAR 38464: LET ix = 65408: LET sir = 65484° LET o = @
LET | = 1: DIM a$ (22): DIM b$ (600) POKE 23609, 50 LETbS
(ITOl+1)=CHRS$ 0 + CHRS$ 0: LETr$ = “a"

r$ is used o slore the letter code of the next memory space available for
use.

Tuha-::hﬂaﬁ needed 1o vew these frames and microdrive Irames are as
lows:

4100 LET ES = "Current Frame™

4110 POKE mi, 16: LET X = USH str: PRINT #1; AT 1, 1. PAPER
1.INK 7 ES;: PAUSE 0

4120 IF CODE INKEYS = 7 THEN POKE ix + 9, 2" (PEEK (ix +
9)<>2): GOTO 4119

4130 LETES ="": GO TO mm

This makes the exit from viewing frames much easier than belore, while
retaining the reveal function on the EDIT key (CHRS 7). To continue:

4200 wsm.i:msmmﬁqﬁ-mmmmmﬁﬂ
4000
4210 LETES = “Frame " + g8 GO TO 4110

RAM address 65534 is used 1o store a flag which indicates 10 a machine
code routine whether a “view™ or “save” is taking place. Also, as usual,
ENTER can be used as an exit, hence the check on CHRS 13.

4300 GO SUB 4800. PRINT AT 5, 11; “Start Tape™: LOAD q$
CODE 64448: LETES = “Frame "+ g3 GOTO 4119
4400 GO SUB 470 IF m$ + g$<>"m" THEN LOAD * m$. d; q$

CODE 64448: LETES = “Frame " + m$ + “"+STRAS d +
“"+q%: GOTO4110
4410 GO TO 4009

Line 4400 checks thal you are nol trying 10 load a microdrive fike with a
blank name. Now, we have the subroutines that the above lines use:
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4600 GO SUB cl : PRINT AT 3. 1; "Memory Frame Letter?":
FAUEEU:LETq:li-II“-HE‘r::IFqS-EHH: 13 THEN
RETURN

4619 IFg%<"a" OR q%> "z" THEN GO TO 4600

4629 POKE 65535, CODE q$ — 96 _

4630 LET = PEEK 23637 + 256 * PEEK 23638 + &

4631 REM 1 EETEE'EIHEE?EE‘IEEI!EETEBH

4632 RESTORE 4633: FOR w = copy TO copy + 29 READ v
POKE w, v: NEXT w

4633 DATA 33,193.247, 17, 182, 3, 237, 75, 254, 255, 121, 183,
237,82, 16,252, 235,33, 192, 251, 1,192,3, 183, 40, 1, 235,
237,176, 20

Copy:

4700 GO SUBcl: PRINT AT 3, 1; "Storage Devica? (m. nOR b)™:
PAUSE 0 LETmS = INKEYS:LETd = 1.LET g% = CHRS &
+ CHRS 143: IF m$ = “b" THEN RETURN

4710 INPUT “Drive” AND m$ <> “n"; “Station” AND m§ = “n"
“ Number?": LINE d$: IF d$ <> " THEN LETd = VAL g%

4720 IFm$ = "n” THEN RETURN

4730 LETm%$ = "m"

48090 GO SUB cl : INPUT “Filename?": LINE g$: RETURN

4900 DATA “View Frames Menu". 4. 1, "Current Frame"”, “RAM
Frame"”, “Cassafle Frame", “Interface 1 Frame™

In a similar manner we need ta change the “View Frames” routine:

3000 LETm-E:EDEUEdm:GﬂTDn'r;

310Q IF r$> “z" THEN LET ES = “Memaory Full™: GO TO mm

3110 LET g = r§: LET r§ = CHRS (Code r$ + 1): POKE 65534, 9
GO SUB 462¢: GO TO 3210

3200 PUHEEEEE-d.ncGI}EUEthqi:--r:THEHLETri-
CHRS (Code g8 + 1)

3210 LETES = "Savedin "+ g% GO TO mm

3300 GO SUB 4809 IF g% <>""THEN SAVE g% CODE 64448,
960 GO TO 3219

33190 GO TO mm

3400 GDEUB#i"H:JFﬂ'Iﬁ+q5 < “m"THEHEA"JE'mi:d;qI
CODE 64448960 LET E§ = "Saved in "+ m§ + “" +
STRED + " +q8 GOTOmm

3410 GO TOmm

J500 DATA “Save Frames Menu“.4, 1, “Next RAM Frame - “ +
(r$ AND 1§ < = 7))+ (Full” AND r$ > "z"), "RAM Framea™,
"Cassette Frame”, “Interface 1 Frame"

NOTE the devious use of the conditional AND within a DATA statement
o make the VTX5000 menu maore informative about the state of the
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machine. Nole also that the general "RAM frame” routine allows you to
store the curent frame in any of the twenty six Memory spaces, overwril-
ing frames you no longer need, as appropriate.

The necessary re-arrangement of ines 3109 and 4400 has affected
SAVEing and LOAD messages, which used the old 3100 as a subroutine
for INPUTIng a filename into q$. exactly as ine 4800 does now. Thus, we
need to EDIT hnes 7300 and 7400 to read roughly as follows:

7300 GO SUB 4800: SAVE q% DATA bs (): GO TO 7000
7400 GO SUB 4800 PRINT AT 5, 11; "Stan Tape™ LOAD q%
DATA b%{)

We could. of course, change these lines 10 use microdrive, by calling
subroutine 4700 and changing the SAVE and LOAD statements
appropnately.

Double height

As indicaled earler, any frame which includes a double height com-
mand on a ine lidden by another double height. causes display proh-
lems due to a design faull in the VTX5000. While we cannot change the
ROM to overcome the problem, and indeed it would be quite difficult 1o
change the ROM 1o cope with the full requirements of dynamic Prestel,
we can include a machine code routine in the “wiew frames” section of
the program which allows statc frames to be displayed correcthy.

This machine code, which could have been included in the ROM, s
basically as lollows, once the VTX5000@ ROM is paged in:

LD L. 9dh . sél hine number 10 Zero
LOOP: CALL 17C5h . display the line

CALL 16F8h . Check lor double hewght

JR £.NH - skip nstruchon if no double

haighit

INC L . skip ine if double hesght
MNH: INC L . move on to next ne

tL:E A 17h . check lor end of screen

L
‘pﬂ_—r NC, LOOP : jump back if more lines yel

Fitting this into a routine which can be called from BASIC gives a
subroutine:
4140 LET disp = PEEK 236837 + 256 " PEEK 23638 +5
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Photograph/Printout 2.2

The New ""Save Frames" Menu
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4141 ?2%5 12#55?“12&5&?@12&5&?@12&5&?53

4142 RESTORE 4143 FOR w = disp TO disp + 44: READ v
POKE w, v: NEXT w iigd o

4143 217, 229, 213, 197, 243, 62, 21, 211, 255, 227. 227. 205,
179, 19, 251, 46, 0. 205, 197, 23, 205, 248, 22,40, 1, 44 44
62, 23, 189, 48, 241, 243, 62, 53, 211, 255, 227, 227, 193,
209, 225,217, 251, 201

4144 PAPER oCLS. RANDOMIZE USA disp’ PAPER 1
RETURMN

which may then be called in two appropnate places, namely:

4110 GO SUB 4149 PRINT #1: AT 1.1. PAPER 1. INK 7. ES.
PAUSE o

and

2034 GO SUB 4140 RANDOMIZE USR print' GO TO mm

Again, il is worth remembering that once this subroutine has been RUN,
Iines 4142 and 4143 can be deleted, thus saving memory and consider-
ably speeding up subsequent execution of the subroutine.






Chapter 3

Downloading Telesoftware from
MICRONET

The concept of telesoftware has quite a long history, not quite as long as
Prestel itsell but not far off. in the very early days of Prestel. quite a few
hmmmmﬂwmmmammmm

mﬁugmmmm}mamrhmmmmmaﬂmmdimma
business software in their Micro Cobol intermediate code, GEC had a
Mrhmmpmgrmmmmﬂc.wﬁmmmm
vauumaxmimnteﬂmmFmandmmW

Tmmm&chisnuﬂmmmdmdarwuwhvﬂﬂ
HMMIMMWTW.MMW
MmMmramhtMmpmMImmlmmﬁm
isn'luf&hrastmr:mmmrﬂwhimanydamcanbalmad.wﬁmuma
program in BASIC or another language or whatever. The original
mnceplwasthatpmgramsmﬂdbawﬁmmﬂmlnmﬂpmm
BASIC which could be loaded by a variety of machines, but in practice
all telesoftware on Prestel is machine specific.

Viewlax became the first Information Provider on Prestel with a data-
%ummmmmmm,wmm
C micros.

Then Micronet came on the scene, aiming to make their database such
a cheap and attractive source of telesoftware thal a large number of
mwwmwmm.mrmm subscrip-
tion income would allow Micronet to recover their large initial investrment.
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How it works

. You have
mmmmmm:mwﬂmmmmmm-
-m.mmnhmmmwmnmmmwm.
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Some ol the other lelesoftware formats, such as that developed by GEG.
allowed the microcomputer 10 recover from very bad line noise by
redialling Prestel in the hope of getting a quieter telephone line. This was
achieved by using only ‘a’ frames lor programs, and recording the page
number of the current and next pages within the checksummed part of
lhafrm.Thaniﬂmmnmafmmusud'mnnmlWSMHm
through the frames of the program. This removed the ‘z' frame
Inconsistency, and allowed for CATalogues of named programs. The
downloading techrique caused the microcomputer 1o go 1o a pre-
determined CATalogue page and search for the name of the program 1o
be downloaded, which then gave it the number of the first page in the
program. There is a suggestion that a future version of the CET formal
may be expanded to include some of these ideas.

The format and its limitations

The Spectrum/VTX50@@ implementation of the CET format imposes a
couple of limitations not found on some other mMicrocomputers, o not in
the equivalent normal Spectrum cassette LOAD instruction.

Firstly, keywords cannot be wriften out in English on the telesoftware
ham—ﬂwmwnamnﬂwaumme&mﬂpﬂmm
loken. However, since the Prestel character code is a 7-bit code.
special CET formal markers are involved 1o indicate an offset 1o be
added lo a 7-bit character. Thus, rather like the multiple shift keys
required 10 type a Spectrum keyword, there are a number of cryphc
:hmammmmumamuwmwmmmu.

Secondly. the telesoftware is loaded into the Spectrum in the memory
range indicated by system variables PROG and VARS, thus no var-
ables or DATA or CODE files can be loaded. This can also be a problem
it you have Interface 1 connected, as the extra system variables and
possible channel buffers which this invokes can shift PROG up memory.
Trﬁswiieimacawumbaﬂﬂmmmpmgrmmm
uselessly misplaced, or cause the Spectrum to run out of memory, as
VARS gets pushed up to or beyond RAMTOP (despite the telesoftware
downloader moving RAMTOP to just 1000 below “ix”, 1127 below the
end ol memory — which is needed because the 960 character frame
buffer is used while checking the checksum and decoding the CET
format). Thus, the header frame of a number of such telesoftware
programs includes an instruction 10 you to clear out Interface 1 variables
before downloading.

NOTE the words ‘St. Andrew’ seven lines up from the bottom, in
Printout 3.1 on the following page. They are actually pan of a REM'
statement, and are the only legible pan of the program after
keywords have been coded as B-bit ickens.
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Printout 3.1
A Typical Telesoftware Frame

Diagram 3.1
The ‘11’ Marker Codes

na

Start of telesohtware ‘block' _‘

NE

The code for' l “itself (7Ch)

nF

e—

nG

End ult-ulsﬂ_:ﬂwam ‘file'
Frame letter follows (not checked by VTXS000)

End of 'mﬂanﬂard’mammmm

[ ML

End of line, equivalent 1o ‘ENTER’ (@Dh)

| m2

End of ‘block’, foliowed by 3 digit checksum

Slore received Characters unchanged in RAM

ni

Subtract 40t from the lollowing characters

nz2

Add-uhrurrmumﬂ-g

TE

Add 6dh 1o the following

04

Add 80h to the following

s

| Add Adh 1o the following |

¥

Equivalent to ‘SPACE (2@h)

B

e

Thﬂ-mduinr'!i'{?[hﬁ]

40
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Diagram 3.2

Memory Map After Downloading Telesoftware

== 4000
Spectrum Screen,
System Variables,
Interface 1 Vanables
& Channels
= PROG
Downloaded
Program
8on — VARS
RUN - E-LINE
ENTER
Bgh
WORKSP,
STKBOTA
STEKEMND
Spare
Machine Stack
i = RAMTOP
-— 090
VTS0
Buffers,
including Screen Buffer
VTX5000 Variables -
and Machine Code «= TFFFRFFFFh
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Al this point, it is well worth discussing the different effects of
RANDOMIZE USR 0, NEW and L i

HﬂﬂMELEHuhmadbynplhn 7 on the VTX5000 menu o
mﬂﬂnﬂﬂumﬂﬂﬁunm.umnm

NEW clears out all Spectrum memory up o and including RAMTOR.
This usually leaves the user delined graphics characters alone and., of
mm,huuﬂmwmmhm. which are above
P-RAMT: but t does clear out any Interface 1 variables,

M,mmlmivaﬁmmmmmnuﬁnhﬁm
md!nﬁuaNEWraumermanmwdmmhﬁnplm. It is always
pmﬁbhmmhMrﬂmnmmmmdﬂmmm
memaﬂrnm1mnm.mmmmmmumwm
Causing an error by using CLOSE # @ or a similar ineffective command
{irymdnnmnmmhaﬂamtﬂismml.mm.maw
variables).

Snﬂmaﬁmmmcamnﬂmngmmhmmlasmm:

6400 IF PEEK 23631 + 256 * PEEK 23632 = 23734
TI“!IEH‘ELDSE#(:?GDTDW

6419 GO SUB cl: PRINT AT 3.1; “Press Any Key Then:™
"RANDOMIZE USR "L +99: PAUSE o: NEW




<acsan#

The RANDOMIZE USR does, of course, load the ROM version of the
BASIC control program into memary but as you are gong 1o immed:-
alely use it to download a telesoftware program in its place. this does not
really malter,

Who provides the programs on Prestel?

While most of the telesoftware programs on Prestel now appear on the
pages ol a small number of Information Providers, it is possible for
anyone 10 go 1o these IPs and offer a program for sale through the
system in return for a royalty on the price charged. Many software
houses have done this, and their software is available on Prestel more
chaaply than in the shops because they do not have any tape or
packaging costs. It is even possible lo sample some such programs
very cheaply, because they prevent you SAVEing them, before paying
out a more usual price for a version you can SAVE.

Smmtalasnmmmdnesamarmmmasmmpaﬂma
Information Providers. Meditel, lor instance, have some programs to
help doctors and. if you wanted to give your software away free, or the
main IPs decided your program was not commercially viable, you could
always pay an Information Provider to put the program up, or even
anl;'m an' Information Provider yoursell, buying blank pages direct
rom Prestel.

How to write programs suitable for the format

Any program that you write to RUN immediately it is downloaded must
fake immmwmmmmwmmm
VTX5000 variables and buffers, and the possibility of the presence of
Interface 1 vanables. In addition, as we have already disCovered,
system variables P-RAMT, RAMTOP and UDG are oddly located. Any
gr:nmﬂmmmEMIMpmrmmﬂamm b

into DATA or REM statements, and this may make the program
take up much more memary space than you would normally find.

All these restrictions can be overcome by the use of two basic tricks.

Firstly, the program can SAVE to cassette a sequence of files which
when reLOADed reconstitule the desired program rather than the
downloaded program. In exireme cases. this could involve the
downloaded program containing a machine code cassette output
routine which could send anything it wanted to the MIC output. More
Iﬁw.tmmaﬂmmmﬂﬂﬁmmﬂmmrnrmn
BASIC loader, a SCREENS file and a machine code file. on lape.
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Chapter 4

Sending messages

Hnwmunmwumlemmmﬁmﬁmmmmm.m
gﬂymmww:mmhmﬂumwm

' message from you? Prestel can solve your problems.
It records visual messages which await the recipient’s next call 1o the
mﬂm.andymruwmﬁmﬁdmmﬂmmmmmm
wmlmmmmmlmmmm—mnm
occasional line noisa.

Types of message page

There are three basic types of message page on Prestel: the response
frame which carries a message 1o the Information Provider who created
H.Mm!:nth%h:mmw:mmgwmﬁm.m
the data collection frame which you find on external computers when you
pass through a gateway.

Mlmmwmwsiﬂm.mmdiﬂmmbahann
mailbox frame you have 1o type the recipient's Prestel account
nmabmwﬁcnnmyrbemjnﬂtmwmﬁmmrimmmmm
ausar.nf#mulmmmumewmhmwhm.ﬂnm
Mhmmwhﬂ.mmhndhpmmlmm.
can have a different matching instruction on the next to botiom line of the
screen.

hmmﬂmmmmhm.mmwm
computer lrom the details it holds about sender and recipient, and
usually partly free to be completed by the sender. The fiekds which have
10 be completed by the sender usually need to be terminated by '#'.
Mmmmmw.mmmmmmm
want 1o "send” the message or not. If you do not “send” the message,
the recipient will never know that you have been to that page.
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The san-n‘innufanmmlgeisammrr fast — it takes less than a
second for it to travel down the line io Pandora and, after it has arrived
there, the recipient will be advised of its exislence whenever he calls
Prestel or if he tries 1o leave Prestel via page 90 ("90 #).

Methods of sending messages

On the VTX5000, messages can be sent “on-line” or prepared “off-
line”, using the facilities listed on the “"Mailbox Message Meny™

MWWH-MWWWlm has one or
WO oddities. The routine takes in lines of up to 39 characters, bul

line boundary in an unsightly manner. The space al the start of
ﬁaldsalsuca:saﬁlmﬁrﬂimmmm-ssagatnhuuﬂmwmm
Mrighlmwmmtlm.mmmamw
on-line you can see the odd behavi uimaumulﬂmstanﬂfﬂuha,r
associaled with the “privileged space”.)

YOu can mix single line fields terminated by "#°, and one large multi-line
field within a prepared message, Milmtwmmmmmm
multi-ine fields, too many QAh's will be included aftar the first line ol the
SeCcond multi-line field and at the end of subsequent lines not terminated
Oy “#°, as the BASIC control program has not been written 1o cover this

prets SYMBOL




1an a
Tived
calls

Problems with £ and other symbols

When on-line you can type vanous symbols as part of your message
You need to hold down CAPS SHIFT and press SYMBOL SHIFT 10 get
the Spectrum inlo an aimost normal mode., where you hold down
SYMBOL SHIFT and press the key marked with the symbol you want
The code sent o Prestel 1s the code of the single character in red on the

Key.

Three keys send the Prestel # code 5Fh, ENTER is translated by the
VTX500@ 1o 5Fh, “underscore” is the Spectrum character with code
5Fh, and this passes through 1o Prestel without being converted 1o
anything else, and the Spectrum #, code 23h, is convened o 5Fh too.

This occurs because different ‘national use options’ have been iNvoked
in the Spectrum and Prestel interpretations of the “standard” ASCII
(American Standard Code for Information Interchange).

As mentioned in Chapter 2, the odd position of “#' in the Prestel charac-
ler set was due to its late addition by request from British Telecom (then
part of the Post Office) to the Teletaxt character sel. The Teletext
characler set was devised by a BBC/IBA/BREMA jpint commitiee,
which decided that they needed such things as the fractions Y%, % and
%, and that they needed both the '€’ and '§$’ signs.

Subsequently, Sinclair also decided that all three signs '€, '$’ and '#'
were needed in the Spectrum character sel, but it was the '€’ sign that
ended up in an odd place in the code table.

The Prestel ‘£ s code 23h. and we have already noted that the
equivalenl Spectrum character ‘#' is converted to 5Fh. This makes it
impossible 10 type '€ in a message. unless you have one of the later
VTX5000s issuved by Homelink, where the VTX500@ ROM has been
altered to convert the Spectrum "€ code 6@n 10 code 23h, the Prestel €.

There s a way 1o check which version of the ROM you have, and this
lechmique 15 also generally useful for testing whalt is ransmitted by any
message-sending software you write. Switch the VTX5@00 mode switch
io the middle ‘Tx' position, but leave the line switch in its upper Position
(so that you do not engage your lelephone line even if it is still
connecled). Follow option 1 on the VTX5090 main menu 1o “go directly
on-ling”, and you will see the current frame, but anything you type now
appears on-screen in its converted lorm. SYMBOL SHIFT displays ™ as
il does when on-line, s0 type CAPS SHIFT/SYMBOL SHIFT and
SYMBOL SHIFT/E to see which ROM version you have. Usually you will
see the Prestel hyphen, code 60h, but on the modified version you will
see a Prestel €'
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" ™ - = m
wmmmmwwmwhmmﬂmwhs;Mu
more bits are corrupted). Now. if you add 128 1o the code for a Prestel
'E'.Mcmﬂﬂﬂmhmﬁmﬂuat:mmmn
mmmmhmmﬁmﬁﬂmmHﬂiuam
'r'wuﬂmmwmilmmmmwmm.m:ﬂwmlmmmﬂm
type is:

23h + 8@h = A3h

Tuhﬂl.urmmmmermlmiama'rﬁgnwhmmmmnuﬂhm
Prestel, you can add code to set up the user defined graphic character,

7001 FOR j=0 TO 7: POKE USR “" 4, PEEK (16128+j): NEXT |

Irmum'ranmmmﬁmummmm ing of st a
graphics T, Thm,mmrﬂ'ﬁ'.lﬂlmmﬂmnmhmmf

sending codes @Dh and AAh, leaving you 1o mave the cursor back 1o the
correct position. So it is batter, paricularly if you also wanit to beyable to

prepare messages. to alter line To00 to:
7900 DATA “Mailbox Message Menu”, 6.1."Send Message'
re Message"’ sage’. "Fetch Message
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Photograph/Printout 4.1

The New “‘Mailbox Message' Menn

KEY

KEY

& LD N » B

S

1331 LbOox Hessage Menu e

FUNCT ION

=2ehd Hessage
Prepare HMessage
SaAve Hessage
Fetch Message
Cisplay Message
sehd “E£°*

GOTO Main Menwu

Lagged. (ldd

MHai lbox Message Menu
FUNCT ION

Send Hesszage
Prepare HMessage
Save HMessave

Fetch HMHessage
Display Message
Send ‘£°

GOTO HMain Henu

Logged OFF
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o # 0™ and DELETE 1o left’, while
also keeping track of CAPS LOCK and the “reveal” lunction which is
swncmhrmmhr,ﬂwma}mmhes note ol

orders elc. on specihc me Pages. In axireme casesg r."rmrt:i
wrile a program 1o Completely replace the BASIC control program: thig




Vers

As a mmmmmumm“.m
may lind yoursell using the general mailbox frame on page 77. This

has two fields, a nine character field 1o lake the recipent’s
account number, and a field which is 13 lines long. apart from the first
two characters on the first line and the last character on the last ine. The
following routine uses the 40 column display routine from Chapter 1 to
aﬂuwrmtumIrﬁmmgurmarapmuamginafwm&:cmas
possible to that which will be sent if you use page 77-

7200 BORDER 1: GO SUB 9900: POKE ix+ 13,15 PRINT “Enter
Text”; POKE ix+12.3: PRINT “To.._ .. POKE ix+12.6
PRINT “>": POKE x+12,19: PRINT CHRS 8, CHRS 95
POKE ix+12.3: POKE ix+13,3: LET i=3

7205 PRINT CHRS 127: CHRS B;: PAUSE o LET qf=INKEYS: IF
q$ >="0" AND gq$ <= "9" THEN GO TO 7220

7210 IF g% = CHRS BORg%= CHRS 12 THEN IFi>3 THEN LET
i1=i-1; PRINT “."; CHRS 8; CHRS 8

7215 GOTO 7205

7220 ?EUHT g%:: LET b$(i)=q$: LET i=i+1: IF i<12 THEN GO

7205

7225 LET bS(i)= CHRS 95: LET i=i+1: POKE ix+12,6. POKE
x+13.2

7230 PRINT CHRS 127: CHRS 8:: PAUSE o: LET q$=INKEYS: IF
q¥<" "THEN GO TO 7260

7235 IFg%="#"ORi>529 THEN LET q$=CHRS 95

7240 IF q$="¢' THEN LET q$=CHRS 163

7245 IF g8="""THEN GO TO 7200

7250 LET b$(i)=q$: LET i=i+1: IF q$=CHRS 95 THEN LET
i=i-3: LET bS%(1)=CHRS (I-256°INT(i/2568)) LET bS
(2)=CHRS INT (i/256): BORDER o: GO TO 7010

7255 PRINT g%:: GO TO 7230

7260 IF g$=CHRS 8 OR g$= CHRS 12 THEN IF iI>13THENLET
'=i=1. PRINT * ", CHRS 8; CHRS 8. GO TO 7230

7265 IF q$=CHRAS 13 THENLET g3=CHRS$ 95 GO TO 7250

7270 GOTO 7239

NOTE the use of POKE to mimic AT on the forty column screen, and the
use of CHRS 127 as a cursor, because the VTX5000 ROM will only
mantain its flashing cursor so long as ils machine code s in control
Either “"backspace” or DELETE are allowed 1o erase ary mus-typed
characters.

Similar routines could be written for other lormats of message page.
We could re-write the message display routine at line 7500 10 also use a
Mrnnlmnmmnpnmlfnd!qmmmlamsﬂnnmmaﬂammml
messages in the common format used by the existing ROM routine
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Preparing multipage messages off-line

The space on a single message page is very limited and you will soon
ﬁﬂwwﬁmwmmmwmﬂm.ME
no special multi-page soltware on Prestel, so it is conventional 1o end
MEﬁrslpngaufamssagawimatﬂmmr--.“}. send thal page and
then use "0 or "9 to continue on the same message page, slaring the
text with a lew more dots.

wm'ﬂmmmm#pﬂmﬂmmmawuﬂw
Part of the original message you want 1o leave, and type over those bits
you want 1o change — keying # in the middie of a field wipes out the rest
ol the field.

If rmnamhmuammmmﬂdlmﬂﬁm?dﬂhm

lﬂmlmmrm.uhwmmm,mmmwm
mwmmuupwalapamdanuﬁmm.m,
YOu can resor 1o copying messages in RAM as we did with frames: but,
MHmﬁndiﬁmm.asmmmumaﬁmmmcmm
array b$, 50 we can easily use BASIC 1o do the copying without writing a
special machine code routine.

For example:
B85 DIM c$ (5.600): FOR i=1 TO 5: LET c$ (i.1 TO 2)=
CHRS0+CHRSo: NEXT i
7300 GO SUB 7350 IF g$="c" THEN GO SuB 4800 SAVE g%
DATA b%() GO TO 7000
7319 Fﬂq?%ﬂ" AND g$<"6" THEN LET c$% (VAL g%)=b%: GO
T
7320 IF q8=CHRS 13 THEN GO TO 7900
7330 GOTO 7300
7350 GOSUBcl: PRINTATA.1: “Select RAM store number (1 TO
2) """ "OR ¢ for cassefte”: PAUSE o: LET gS=INKEYS:
RETURN
7400 GO SUB 7359. IF g$="c" THEN GO SUB 4800: LOAD q%
DATA bS{): GO TO 7500
7419 !Ilr:nql.‘:r"l" AND g$<"6" THEN LET bS$=c$ (VAL g3). GO
7500
7420 IF q$ = CHRS 13 THEN GO TO 7000
7430 GO TO T4p0

' against message
m.wmmwmmdmmmmma
ally share the same memoary space, but | find that this split copes with
most of my needs.
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busmness,
may ohten find the need o send the mmmagatn a number
ol people. vmmmmwmmmmmlmm
construct and samﬂmfirﬂmsaagu.mhlhﬂmanaasrwaymmm
this mmﬁﬂssamlnais!nlmrmrpmﬂa?

The answer is ‘ves'. After sending the first message, rather than keying
“# Io continue” as instructed on SCreen, you need to type g0 which
redisplays the same Page with the same message and moves the

'S @ Iwo code sequence which the Prestel computer will N place
of this unknown number of ‘#'s, namely ESC (code 1Bh) followed by J
(Code 4Ah)

mﬁmﬂmmmmrmﬁmﬂmmmmmmmuw
Call up the following “send" routing:

7100 CLS:PRINTAT 3.1, “Please Wai". GO SUB 7700: FOR j=1
T{]E+i:PﬂﬁEl+j-l.EﬂﬂEbﬂﬂ: NEXT j: FOR j=1 TO o
F"DI{EIH-I-T.C{]DEHS{[}:HEHTj

71190 POKE mi o LET X=USR str: IF X <> 1 THEN GO TO 2¢50

7120 LET d$=ds (19 TO): IF LEN d$<9 THEN LET E§ =
“Fi ; TO

7130 LET 5=""00"+ g (TO9) + CHRS 27 +°J": GOSUB Ix: GO
TOT119

The remaining qmsli:niuhm!mmmmgm into d$ in the first place.
Ifdiiﬁasirnmaﬁs::ud'mmﬂnus. it!:thEA‘u'EdmclLﬂADuddlrﬂcl
ﬁmms&ﬂmmemmmmiHMHﬁm array 13,
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For exampie:

DIM 15{LEN d$). LET t§=d%: SAVE “maillist” DATA 15 ()
and

LOAD "maillist” DATA 15(): LET d§=1%

The list can be extended whanever you find a new friend by
LET d$=d%+ "new friend’s number”

and s0 on. all directly from BASIC, though you may wish 10 occas:onally
Check that LEN d$ s a muitipie of 9. NOTE: do not be fooled into trying 10
SAVE d$ directly. because undimensioned strings are not SAVEd
properly. Equally, d$ needs to be undimensioned 1o be used, as il 15 in
ling 7129, without problems.

An alternative way of constructing d$ is from directory pages on screen
on Prestel. The standard mailbox directory pages on Prestel list up 1o
nineteen names. with their maiching mailbox numbers in the last 9
places of the 3rd 1o 21st lines on the screen. If you have a directory
frame as the current frame., a routine of the type:

8100 LET p=ix-960+3°40-9

8119 IF PEEK p< CODE"®" OR PEEK p> CODE"9" THEN
RETURN

B120 LETg$="":FORi=0TO8:
LET g$=0%$+CHRS PEEK (p+i): NEXTi

8130 LET d$=d$+g% LET p=p+42. GOTOR110

will extract all the mailbox numbers and add them to d§ This can be
Buwiltinto another CAPS SHIFT/ENTER cycle, where you move between

directory frames and tell the Spectrum that the next frame is on screen
by keying CAPS SHIFT/ENTER thus:

8200 POKE mfo: LET X=USR sir: IF X <> 1 THEN GO TO 2050
B219 GOSUB 8100 GO TO 8200

which can be called up from BASIC by a direct;
LET ad$="": GO TO 8200
or whatever, as appropnate. The routine is terminated by causing a "line

A really long mailing list is best stored as a microdrive data file. Line
8130 is changed to wnle numbers to the file, line 7120 to read the
numbers back, and appropriate OPEN# and CLOSE# commands are
dotted through the program.
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Chapter 5

Communicating with other VTX5099s

The VTX5000 mode swilch positions ‘Tx' and ‘Rx’ allow two micro-
mﬂrs.mmwmw.MMMm
telﬂﬁrmnunam:rtwmﬂmnmmﬁmdmwd 1299 bt per
second lones.

Hmwﬂmmaaﬁwmmmmmwmmgmmmmm
any additional software, and in this lorm is particularly usetul for the deal
wmmmw.ummmmmmmhmmmmﬂ
sending of computer data, such as programs, between two machines,
but first we will examine the simple transfer of screens of text.

The procedure to transfer screens of text

A VTX5020 mmlmammammm-m
mmmmmrmmmmwmwmulmm.mm
swilches his mode switch to ‘Tx" and the recipient sets his to "Rx’. The
EEndEfswilchEﬁmhisHMMImﬂ'ﬂfEﬂlﬂﬂﬁhmm recenver,
The recipient wails to hear the sender's tone, then swilches his line
switch and replaces his lelephone recemner, Both
oplion 1 fmﬂwmﬂﬂmﬂhm.m“m directly on-line”. The

lime 1o do this. Then, anything the sender types will appear on the
rmipmnl'ﬂmmmahnmhm'slm*mm“mh
Chapter 4, muhnmmm,mﬂhmmmﬂmmmﬂ
typing is being received comrectly — the sender is unaware of any fine
Mmmmmmmmﬂmlm,

Ithmlhﬂmmﬂmmmmmﬁwuﬂlm.hMrm.
ﬁrmw.hnmmnhhmmmnmmm&umn
screen. (Spectrum graphics SHIFT/3' can be used.) Secondly, the
mqumdhﬂmmmpupmpmaﬁmmmmthSpmmﬂm
of its power up "K' cursor mode.
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The etfect oblained if YOU “go directly on lina"” via option 1 on the
VTX5000 main meny straight after power up. s that keying 'a’ ransmils
the character 'f, '’ gives ‘g’ and so on, each letter giving a character
frve letters later in the alphabet. This is because the 'K’ moge Frltm::mta

If you ever sel the BASIC contral program Hmmirlghylrph'igﬂur-l: and
ENTER, the fault wil reappear, as the "' setg the Spectrum nito "K' mode
ready for the next keyword, Tuprmmﬂiunbm:wapmaihiitylmm
UpSsetting our version of the BASIC control program, we can add

20 POKE 23611 2p4

along with our other alterations. 204 15 the normal result of PEEKing into
address 23611 everything is working correctly.

Transferring full Screens automatically
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B3@d LET q$=CHRS 12: GO SUB B4DQ: PAUISE 2: FOR i=1x - 960
TOx-BQ STEP 40

8310 LET j=40

8329 IF PEEK (i+)-1)=32 OR PEEK (i+j-1)=0 THEN LET
j=j-1: IF j>0 THEN GO TO 8329

8330 FORk=1TO| IF PEEK (i+k-1)<32 THEN LET q$=CHR$
27: GO SUB 8490

8340 LET q$=CHRS PEEK (i+k~1): IF CODE g8 <32 THEN
LET q$=CHRS (64 + CODEqQ$)

8350 GO SUB B400. NEXT k. IF j=39 THEN LET q$=" ™
GO SUB 8B40

8360 IF <39 THEN LET g3=CHRS 13 GO SUB B40Q® LET
q%=CHRS 1& GD SUB 8400

B379 NEXT i: FOR i=1 TOLEN t$: LET g$=13{i) GO SUB B40Q:
MEXT it RETURM

B400 LET s=IN 255: IF s=2"INT (/2) THEN GO TO B4

8419 OUT 127, CODE g%: RETURN

This routine can be started direct from BASIC by a command of the form:
LET I=1:LET o=0: LET 15 ="Hang on for more™: GO SUB 8300

The routine has a number of interesting features and problems. First,
because it uses the cumrent frame buffer and because it is written in
BASIC rather than machine code, the sender cannol see whal he is
sending. On the benefit side, line B329 tries 1o minimise the number of
Characters transmitted, and so speed up the process, by spolting knes
wﬁmmmauﬂmmmu.wmmmm.m-
ing with CHRS 13 and CHRS$ 19 as in line 8360, Lines 8330 and 8349
identify the colour control codes and expand them to CHRS 27 plus the
appropriale capital letter. Line 8370 puts the string 1S on the bottom line
of the transmitted frame, so that a simple instruction can be passed to
the recipient. The subrouting at line B4GQ checks the B251 status
register using IN 255 (see diagram 5.1) and when the 8251 is ready,
transmits the next character, g$. and can be used as a general purpose
byle sending routing.

Unfortunately, being written in BASIC, the routing is quite slow, taking
over a minute 1o lransmit a frame, 50 you can see that when it comes 1o
transferning data or programs, which need a special program in the
recipienl’s machine o receive data at the equivalent of a Irame every B
seconds. we will have 10 write the program in machine code.

Making sure the data gets through without error

English is a very redundant language. If the recipient of a VTX5000
message sees the word “Speblrum” on the screen, he will conclude
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without any special prompting that the intended word was “Spectrum”:
but, it we arae Iransmitting computerised data, how is the recipient able
[0 tell whether a B4h ha FeCeives is correct or whether he should really

|J'|H!'HJITI'IHII"M::|'I'I"H1_|"E'_II"3‘!-E|!'H. kg2 matmaﬂwhandumhndirqm-
wnm.Mmaanmhhbﬂhﬂdalnuﬂﬂuﬂﬁnmmmlm
can ask for a rammtrmwsmmmmmmnmmuma.
In a one way system, like L iNg a ram from cassette tape, or
LOADIng a program MGWMFWWI network, a checksum
Can stll be included but, i the checksum due;nmrmtc:hmwcny.m
user simply gets an error message on the screen,

We are now almost madrtﬂpfm:nummmwngrmm
transfer data between two VTX5000s but, before we write the program,
weneeﬁ!uemﬁmﬂwmmsﬂfﬂuﬂzst N greater detail,

The 8251 registers

The 8251 slamsmgistamanhar&adatanrﬁmm BASIC by an IN 255
INstruction, and appears as in diagram 5.1,

When Iransmitting, we are interested in the "Tx ready’ bil, b, which
indicates that the 8251 IS ready 1o accept another byte of data on pon
12?.Tha£|251mmplamumhﬂumnwmmhm
byte. "Tx emply” 18 only set when all mnﬁmmmaﬁi have
mwmm*wmymmmmmm
mmmm-mmmmhﬂm a swilch 10 receive
nmdahmshMT:m'mhuuhﬁlgw.

&0
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Diagram 5.1
The 8251 Status Register (IN 255)

B B B b B by " by
OSA Drean | trameng| gugerun pardy Ta Fs Ta _
(e | geroe E o #rpe | ephy | ready ety |
F Al 12 16 & 4 2 g
The 8251 Commands (OUT 255)
Ny N N W W W W R
ot | mooe TS VM rese sena |recene | OTR g
weed fenange| FOM | emor | o | onetie | ™ | eraoe
Ssabie | Sags used |
128 4 X 18 B d Fy i
The 8251 Mode Instructions
(OUT 255 after “mode change” command)
& g o, o B o 6 tg
00 bis DT soees |
00 = #vang ol P 8 0= Shm F e
01 = 14 gt 01 = 6os WTRS000
10 = 1ty ooty E':'“’ |! = oneie 10 = 7 pas rardware
1= 7on - 1 = Boa -

Usual Mode: BIN 01 11 1011 — 7 bit even parity

o

Alternative: BIN 01 10 11 11 — 8 bit no parity
The Transmission of a Byte
——— T P T s, e o e bR
moou | T | og | oy | ooy ot ooy b jug | ooy %YW
g SR TSR TSN LU (T NN LN [ORGS WC S RSN
= | +—— : —t . :
BT O L] k- k| L 5 L] L
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wmam.‘mm'iﬂmﬁmmbﬂuhmﬂumhm.nm
port 12?.Thwananbuvmmsuingswrmgudmmww.n
'Hﬂwm'mmlﬂmrwmmhmwmm
mmwmu.mlmmmmmmmwh
m.A‘mmmmmthﬂMnﬂammm
&:pﬂﬁ&d:ﬂm.amﬂmnﬂh noise. An ‘overrun ermor

OUT 255 commands, 15h and 35h, which enable both recane. oo
transmit, mlwmms,wmmmmm ROM or
IMSpn-:#unHﬂMmspm:liwﬂ.

During initialisation, the VTXS500@ sets the 8251 into the normal Prestel 7
Dil plus even parity bit mode. When we wanl 10 send 8 bul data, as we do
N the next section, m:mmm:mmﬂmmw@mw:

LA A, 4pPh

QUT  (FFn). A

LD A, 6Fh

OuUT  (FFh), A

LD A, 35h

OUT  (FFh), A

A program to transfer data

The most general and most uselul tem of data we could transter be-
Iween Spectrums is a BASIC program with s vanables. However, any
program which transfers a BASIC program must be in machine code
and must not be embodied in a BASIC program; it should be located in
an odd position in memory, immmmmmm
reserved by the VTX500@ for its screen buffer al address ix—960, i.e.
Mﬂ&ma#&ﬁﬂpﬂmiﬂiﬁp&uﬁmmﬂh&wmwmﬂ
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location as the routine and this problem can usually be solved by
LOADiIng the appropriate CODE file elsewhere in memory and inform-
ing the recipient of both its apparent and proper addresses.

The program is presenled as assembly language mnemonics, with
matching decimal values of machsne code in the nght hand cohumn. You
can choose either to use your own favourite assembler, or 10 use a
simple BASIC routine to POKE the decimal values into place.

The following program formns a suitable decimal loader:

18 LET i=564448
20 INPUT a: POKE i.a: LET i=mi+1: GO TO 20

When the machine code lor the routine has been typed in, it can be
SAVEd by a command of the type:

SAVE “transmit” CODE 64448, 1- 54448

which ensures that the hle can be LOADed back by the BASIC control
program as if it were a frame, and also ensures thal it does not overwrite
the machine stack if it 15 LOADed pack alter a RANDOMIZE USR 0

Firstly, we look al the sender’s transmission routine:

ORG 64448
TX: LD A, 40h 62,64,
ouT (FFh), A 211,255,
LD A GFh 62,111,
ouT (FFh),A 211,255,
LD A 35h 62,53,
ouT (FFh). A 211,255,
LD HL.,(23641 E-LINE) 42,8992,
LD DE.(23635,PROG) 237.91.83.92.
AND A 167.
SBC HL.DE 237.82,
LD B.H 68,
IMC B 4,
LD HL.BUF 33,227 252,
LD C.B 72,
LD A, 0O 62,0
CLR: LD (HL).A 119,
INC HL a5,
DuUNZ CLR 16,252,
SuB C 145,
LD B.A T,
DEC B 5,
LD AR1h 62.1,
FiL: LD (HL).A 119,
INC HL a5,
DJNZ FIL 16.252.



TRANS:

NBLK:

MNCH:

Kl

FDIG:

NOIG:
MNEKI:

LD
LD
LD

INC
INC

33335303E 5838

(HL).0Ph
HL,BUF
DE.HL
B.0gh
A.(DE)

B
Z,TXBLK
DE

B

NZ NBLK
Q0EBh.CLS
A.FEh

16Q1h, CHAN-OPEN

HL.FINMS

B.56

A,(HL)

100, PRINT-A-1
HL

NCH

10ABH KEY-INPUT
NC.KI

AF

10h. PRINT-A-1
AF
%Dmh.HUMEHrC

3k

H . O

LA

HL

1048h KEY-INPUT
NC.NKI

AF

100, PRINT-A-1
AF

2D1Bh NUMERIC
C.NUMOV

30h

HL

HL

HL.HL

HL HL

DE

HL.DE

HL HL

AL

24,0

33,227,252,

235,
6.0,
26,
167,

204,84 252,

19,
4,
32,247,

205,197 .13,

62.254,
205.1.22,

33,171,242,

6,56,
126,
215,
35,
16,251,

205,168.16,

48.251,
245,

215,

241,
205,27 .45,
216,
214,48,
38,0,

111,

229

205,168, 16,

48,251,
245,
2135,
241,
205,27 .45,
56,13,
214,48,
225,
229,
41,

41,
Eﬂr
Eﬁr

41,
133,




LD LA 111,

JR NDIG 24 229,
NUMOV: POP HL 225,
LD DE.BUF 17,227 252,
ADD HL.DE 29,
LD (HL). ®dH 54,9,
VEI: CALL 10ABh KEY-INPUT 205,168, 16,
JR NC.VKI 48,251,
PUSH AF 245,
RST 1800 PRINT-A-1 215,
POP AF 241,
CALL 201Bh NUMERIC 205,27 45,
JR NC.FDIG 48 29,
LD DE. (23635 PROG) 237.91,83.92,
JR TRANS 24 153,

The following routine iransmils a block of 256 bytes plus header and
checksum:

TXBLK: DEC A 61,
LD (DE).A 18,
PUSH BC 197,
PUSH HL 229,
LD A FDh 62,253,
CALL TXCH 205,124 252,
LD A,FDh 62.253,
CALL TXCH 205.124 252,
LD C.00h 14.0.
ADD HL.BC 9,
LD AB 129,
CALL TXCH 205,124 252,
INC B 4,
JR Z.TXFF 40.28.
LD B.odh 6.0,

TXN: LD A(HL) 126,
CALL TXCH 205,124,252,
INC HL 35,
DJNZ TXN 16.249,
LD AC 121,
CALL TXCH 205,124 252,
POP HL 225,
POP BC 193,
RET 201,

The following routine transmits one byte, and keeps track of the
checksum:

TXCH: EX AF AF 8,



WAIT:

And the final section of code deals with the special

TXFF-

FINMS:

XOR

2582626264263

RAQEOEO

DEFB
DEFB

A.(FFh)

NC. WAIT
AF AF
(7Fh).A
C

C.A

DE
:L{EJEE?,HAFIS}
HL.DE

AL

TXCH

AH

TXCH

HL.(23641,E-LINE)

A
HL.DE
AL
TXCH
AH
TXCH
A.C
THCH
BC

“Transmission Finished'

@Ch
@0h

219,255,

31,

48,251,

EI

211,127,
169,

?B!

2Mm,

block 255"
209,
42,7592,
167,

Eﬂ?qmb

125,

205,124 252,
124,

205,124 252,
42,8992,
167,

2’3‘?|m!

125,

205,124 252,
124,
295,124,252,
121,

205,124 252,
193,

20,

84,114,97,119,
115,199,185,115
115,195,111,119,
32.70.195.110,
185.115.194,101,
1900,

13,
13,

TEXT ‘Key block numbers of any ermors’

72,101,121.32
98,198.111.99,
107.32.118,117,
109.96,101,114,
115.32.111.1¢2,
3297119121,
32,191,



114,114,111,114,
115,
DEFB 00N 13,
DEFB 20h 13,
BUF: DEFS 1000

Thepmgrammmatahha‘”'mﬂhmhﬂehrﬁmmmmum
could be possibly transmitted. You can PEEK into this tabde 1o check the
slalus of any one block, a value of @ indicates that the block is yet 1o be
transmuitied., 1 indicates that the block is outside the program area and
will never be transmitled, 255 indicates that the block has been
ransmitted.

As hinted earlier, each of the transmitted blocks consists of 256 bytes of
dat&phmahaﬂmwhmhm&huhﬂﬂmmﬁmmdnma
containing the block number. The whole block is followed by a check-
sum byte which is calculated as the exclusive or of the block number
hﬂﬂmﬂlhazﬁﬁdatahnm-ThaFmbﬁasﬂmmarmmmpmgrm
lo resynchronise with the start of a block, should any error occur, as it is
not normal for two FDh to appear as successive byles of either data or
program.

Block 255 is a special block containing the values ol VARS minus
PROG, and E-LINE minus PROG, which allow the receiving program 1o
identity the separate parts of the BASIC program. As when
telesoftware, if any parts of the program depend on being at specifiic
addresses, the recipient needs 10 be told whether 1o include or exclude
Interface 1 variables and/or VTX500@ variables etc.

Tnmrﬂhmmmmmwwmrm
inlo address 64448 and LOADs the BASIC program he wants to trans-
mit. He telephones the recipient, who LOADs and starts his receiving
program, with his VTX5000 mode swilch on 'Rx’. The sender sets his
n'mdﬂmﬁhm'w.mrﬁmmhhshmm.mmﬁhﬁleleﬂm
recenver and executes:

RANDOMIZE USR 64448

The program takes some lime 1o transmil the data, about 20% longer
than the time taken to LOAD the BASIC program from cassatle. Al the
end it asks on the screen for the numbers of thosa blocks which were not
properly received. To find out this information, the sender raises his
lelephone receiver and line swilch, and speaks 1o the recipient who will
hst the blocks with errors. Until block 255 is correctly received, the
program is unsure how many blocks it will have to receive, and thus may
only indicate the absence of block 255 after the first session. The data
ine is re-eslablished, and the sender keys the block numbers on the
screen, separaling each number with a non-numeric character, such as
SPACE or ENTER. After the last number is entered, a second non-
numenc characler initiates retransmission of the offending blocks, and
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LIRS .

the procedure can be repeated until the recipient is happy that all
blocks have been successiully receved.

To alter the transmission routine 1o send sections of CODE rather than
the BASIC program, you just need to alter the seven bytes starting at
address 64460 to put the start and end addresses ol the CODE in the DE
and HL registers respectively. The TXFF routine should also be altered
to use the correct hnishing address, aithough the effects of lorgetting to
do this can be overcome by verbal explanation to the recipient. Similar
alterations are not particularly necessary al the receiving end, as long
as the recipient does a SAVE “name” CODE PROG, ‘length’ before
doing anything ke an automatic listing, which would try to LIST the
CODE as a BASIC program, with possibly disastrous results.

The equivalent program in the VTX5000 screen buffer of the recipient's

machine is:

ORG 54448
AX- LD A 40h 62.64,

ouT (FFh).A 211,255,

LD A G6Fh 62,111,

ouT (FFh).A 211,255,

LD A,35h 62,53,

ouT (FFh).A 211,255,

LD DE.(23635.PROG) 237.91,83,92,

LD HL.BUF 33.1.253,

LD (HL).FFh 54 255,

LD B.FEh 6.254,
SET: INC HL 25,

LD (HL),01h 54,1,

DJNZ SET 16,251,

INC HL 35,

LD (HL),FFh 54,255,
WDSR. CALL 1F54h BREAK-KEY 205,84 .31,

RET NC 208,

IM A (FFh) 219,255,

RLA 23,

JA NC, WDSH 48 247,
WFD: LD A 35h 62.53,

QuT (FFh).A 211,255,
BST: CALL RXCH 205,168,252,

CP FDh 254 253,

JA NZWFD 32.245,

CALL RXCH 205,168,252,

CP FDh 254 253,

JR ML WFD 32,238,

LD C.00h 14,0,

CALL RXCH 205,168,252,



PUSH
LD
LD
LD
ADD
POP
LD
BIT
JR
CP
JR
LD
LD
LD
ADD

GNC.: CALL
LD
INC
DJUNZ
CALL
LD
AND
JR
LD
LD
JR

DE
HL.BUF
E.A
D00
HL.DE
DE
(BIKA),HL
D.(HL)
ZWFD
FFh

Z RXFF
H.A
L.00H
B.L
HL.DE
AXCH
(HL).A
HL
GNC
RXCH
AC

A

NZ WFD
HL.(BKA)
(HL).A
BST

119,

as,

16,249,
205,168,252,
121,

167,

32,194,
42,210,252,
119,

24192,

You can see that the program uses a similar initialisation procedure, and
s.lrmh_ar bufier (BUF) to the transmit program. The codes used in Eui= are
FFh if the matching block is expected but has not arrived, @1h if the
block is not expected and has not arrived, and 00h if the block has
arrived. The program waits for DSR 1o be set, indicating an active
telephone line, then lor each block, or after any error, wails for two
Characters FDh belore accepling a block into memory, uniess it has
already been correctly received. Block 255 needs special treatment, 1o
produce values for VARS and E-LINE, as foliows:

RXFF: CALL RXCH 205,168.252,
LD LA 11,
CALL RXCH 205,168 252,
LD H.A 193,
ADD HL.DE 25,
LD (23627 VARS), HL 34,7592,
CALL RXCH 205,168,252,
LD L.A 11,
CALL RXCH 205,168 252,
LD H.A 103,



536856552626

TSTN:

658

REC:

O3
55

MES:

MNMC:

5335363268336

HL,DE
(23641 E-LINE),HL
RXCH

AC
A

NZ WFD
HL.(BKA)
(HL).A
HL.(23641 E-LINE)
HL.DE
B.H

B
HL.BUF
9.(HL)
ZREC
(HL),FFh

HL
TSTH

HL.TXF

DE

HL

PO6BNh,CLS

AJFEh
1601h,CHAN-OPEN
HL

A(HL)

A

£ .BNOS

190, PRINT-A-1
HL

NMC

Eﬁr
34-..39.23.
205,168,252,
121,

1EI!
32,157,
42,210,252
119,
42,8992,
237,82,

648,

4,
33,1,253,
203,79,
49.2,
E‘rml

35,

16,247,
33,212,252,
213,

229,
205,197.13,
'Engq
205,122,
223,

12&!

167,

ﬂ-'.'!

215,

35,

24,248,

After recerving block 255 correclly, the program can identity the

numbers of any

such a list on a "Line Break’ or on

missing blocks. An attemnpt is also made 1o produce
ing BREAK, which is checked for by

the man character receiving loop, RXCH. The block numbers are selec-

led and printed by the following routine:
BNOS: LD DE,BUF

LD HL. 0Oaan

LD (BKA).HL
CBN: LD A.(DE)

RLA

JA NC.NBN

LD (BKA).A

CALL PNO
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17.1.253,
3300,
34.210.252,
26,

231

48,6,
50,210,252,
205,163,252,



L

NBMN: INC DE 19,

INC L 44,

JR NZ.CBN 32,242,

LD A, (BKA) 58,210,252,

AND A 167,

POP DE 209,

JP NZ, WDSR 194,223,251,

LD HLAOK 33,236,252,
NEC: LD A(HL) 126,

AND A 167,

JP Z.12A9h MAIN-1 202,169, 18,

RST 106, PRINT-A-1 215,

INC HL 35,

JR NEC 24,247,

The block number printing is achieved by jumping into the Spectrum
ROM line number printing routine:

PNO: PUSH DE 213,
PUSH HL 229,
JP 1AZER OUT-NUM-HL 195.46.26,

Now, we have the single character input routing. The routine checks the
BREAK key, and for ‘Line Break’ and line noise errors, belore reading a
character from the 8251 and keeping Ihe running checksum in the C
register up to date:

RXCH: CALL 1F54h,BREAK-KEY 205,84 31,
JR NC,BRK 48 22,
IN A (FFh) 219,255,
BIT 7.A 203,127,
JA Z.LBRK 49,22,
LD B.A 7,
AND 78h 239,120,
JA NZ LERR 32.22,
BIT 1.B 203,72,
JA L. RXCH 40,236,
IN A (7Fh) 219,127,
LD B.A g
LD C.A 79,
LD AB 129,
RET 201,
BRK: LD HL,BREM 33,249,252,
NORET: POP BC 193,
JR MES 24,156,
LBRK: LD HL.LBREM 33,244 252,
JR NORET 24 248,

fh



e

* ] e

. T

P T Y T |

LERR: FOP BC 183,
JP WFD 185,232,251,

Locaton BKA 15 used as a lemporary store on two occasons; lirstly to

slore the address of the BUF element for the block currently being
receved, and secondly for a flag indicating whether any blocks are

MISSINgG.
BKA: DEFS 2 0.0,
TXF TEXT ‘Transmission Fimishad’
B84.114,97.110,
115.109.105.115,
115,185,111.110.
32.70.105.110.
105.115.104,101,
100
DEFB @0h 13.
DEFB @0h 13,
DEFB 0o 2,
ADK: TEXT "ALL OK' 65,108, 108,32,
79,75,
DEFB @0h 13.
DEFB e ¥ g} @,
LBRKM: TEXT ‘Line’ 76.105,119.11,
DEFB 20h 32,
BRAKM:  TEXT ‘Break’ 66.114,101,97,
197,
DEFB @R 13,
DEFB @Dh 13,
DEFB B @,
BUF: DEFS 21000
The recewving program s starled by
RANDOMIZE USR 64448

and accumulates data received in mode "Rx’ until the end ol ransmis-
sion 15 indicated by recespl of block 255, '‘Line Break' or BREAK. It
displays a st of missing blocks for the recipient to read o the sender,
then immediately tnes (o receive more, unbl all blocks are recewved or
BREAK s used while there 15 no signal on the lelephone hine.

To aher the program lo correctly locate sections of CODE. rather than a
BASIC program, the lour bytes starting at address 64460 nead chang-
ing to load the DE register pair with the stan address ol the CODE.

The block formatl used in these programs is shghtly non standard, and s
unhkely to maich any commercially available data transmission sofl-
ware, either for the Spectrum or other microcomputers, but the format is
particularly simple and the programs are shor enough 10 key in on the
Spectrum keyboard without 0o much dithculty.
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Conclusion

In the course of thus book | have covered a wealth of information about
Prestel and the VTX58@@. Even so. | have only managed to scrape the
surlace of these interesting and complex subjects. There are many
facets of Prestel which | have not covered, through lack of space, and
there are many interesting and useful routines hidden in the depths of
the VTX580@ ROM which | leave you to discover for yoursell
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Appendix 1

The Prestel and Spectrum character sets compared
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* These codes are specially interpreted by the VTX5000 Input Routine
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* 23h is translated to 5Fh by the VTX5000 Output Routine
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Appendix II

Prestel Commands
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Appendix Il

The Prestel Computer Network
a. MNational Netwaork

Bl

‘Duke’ 15 the central editing
computer, on which information
providers create their pages

‘Pandora’ 1s the “Nabonal Mail-
box” central message compulter,
on which messages are held until
retrieved (open late 1984).
‘Dickens’. ‘Keals’. ‘Dryden’.
‘Kiphng', ‘Derwent’ and 'Enter-
prnse are locally accessed
information retneval computers.
"Enterprise’ was inihially the only
user 1o user Mailbox computer.
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b. Local Network Example

94% of the UK. population is
within a local call of a multiplexer,
giving access to a pair of infor-
mation retneval computers.
Alternate telephone lines are
interleaved’. so that if one
computer is nol working, you shill
get through 1o the other.
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¢. Connection to External Computers

All Prestel retrieval computers
are connecled 1o all the appropri-
ate external computers, usually
via P.5.S.. a computerised data
exchange.

fgm

ASLSRT WY,

d. The Homelink External Computer configuration, a complex example

GEC 4 MHCH L
o e T e e
(e R T Lo
CATA
L s
GEC0 n MR '
oy T e e, il |
TR S T CLNT -

As long as one Iront end processor, one COMMUNICALIoNS Processor
and one mainframe computer are working, Homelink can maintain their
home banking service. Other ‘external computers’ frequently involve
only one machine, and are thus more likely to be unavailable.
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