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Chapter One

INTRODUCTION

Thiz book and the accompanying casselte coniain the details of NO3-
BASICODE It has been designed as a standard for software axchangs
between differant brands of computars, Thess include some of the most
popidar brands being used in many different parts of he world

APPLE Il & lle TRS-80
BBC Models A& B VIC 20
Commodore 64 Videogenie
Sharp MZB0A ZXE

Side 1 of the cassetie containg the various fransfalion programs, each
specific to a particutar brand of compater. In simple terms you first feach
your computer the BASICODE standard by loading the franstsfion
program; then vou can read and write, using the standard. Insiructions on
how 1o do this are contained in the following chapliers:

Of course, s possible thal your brand of home computer iz nol lsted, If 5o,
in Chapter Four, the BASICODE protocol is described, which will help you
compie a translation program for your computer Naturally, you sl need
sOME programming exparience, bul if you swocead, ket Us know S0 we Gan
then include It In fulura editions of this handbook, Transiation programs
should be sent o us on cassette with a printed listing il possble. The
address s The Chip Shop, BEBG, London WA TAA,

Programs following the BASICODE protocol are aleo welcoms, These may
be used on the air 5o that others can benefit. Credit will be given to the
authar,

It iz imporiant 1o siress that BASICODE has bean produced on an antinsy
non profit-making basis.

It haz |ts ofiging in the weaekly radic programme Hobbyscoop which is
broadcast by the Dutch domestic service, Nederandss Omroep Shichiing
{HOSE

Hobbyscoop fransmitted its first computer program in 1978, at which polng
rmany listeners wrobe (o ask if thare was something wrong with their radio
recenver! The following year compuler data was ransmitted aagh weak: In
cooperallon with TELEAC which is roughly -equivalent to the Opan Liniver-
sity.
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At that time four brands of computer wera popular: Apple; Exidy Sorgerer,
PET -and Tandy TRS-80, Each computer therefore had s own wneek in the
month whan machine-readable” data could be transmitted. But this led o
problams for the broadcasters. Two of the compulers used a very -slow
baud rabe which meant thal mtedigenl programs ook up 1ar oo moch
glriime on a natonal radio network, Up to eight minutes of objectionable
roises was oo much even for ihe anthusiasts| Added 1o this; the cassetls
sysiems provied to be rather unrellable on two of the four computers. Only
a very small group of the Dutch computing public was being reached gt any
ane Hme,

Hilags Fobers, who 1B a well-known invenlive radic amateur in The
Metherlards, then came wp with an Interesting proposal. This invalved tha
craglion of a type of Computer Esperanio which could be read and written
by various home computers, & group of computing hobbyisis got together
and BASKCODE was the result of many months of research, Later, whan the
limitations of the lirst BASKZODE were recognised, Klaas Robars; iogether
with: dochem Herrmann, developed the improved BASICODE-2. This has
now been in regularon-air uss since January 1st 1983

it was zoon discoverad-that the Dulch mediom wave signal was reaghing
oulside the Dutch borders. Leflers came from computer enthusiasts in
England, Germany, Belgium, France and Denmark asking for more infor-
mation, Further intermational Inferest was crealed when the Dulch external
sarvice, which broadcasts worldwide on short wave, took an interast in
BASICODE. The Thursday English fanguage programme Media Metwork
ran a leature on the code: They also iried a sanes of popular exparimeants
withi-a skowed down version of BASICODE running al 300 Baud, The data
wenli oult on short wave and' listeners within 1,200 miles of the transmitters
reporiad Success,

The weekly Hobbyscoop programeme is in Dulch, naturally, bt it can be
received in some parts of the UK. it can be heard on Sundays at 1810 GMT
in wantar, 1710 GMT i He summar manths, on maedium wave 747 kHz, of
4 meires. Becauss listeners in Denmark, Belgium, Southern Britain and
West Germary can load BASKCODE programs from medium waws withou!
probdems the compuler segment of the programme [@round 1840 or 1740
GMT), now includes short explanations in English. IFyou are in range of the
madium wave broadoasts; tWne in and sea i vou can receye tham,

Apart from the peopie namead above who have been involved with the
success of BASKCODE, many individuals in The Metherlands have helped
s in the production of translation programs and, in somo cases, hardware
designa, We thank them,
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Chapter Two

HOW TO USE BASICODE-2

BASICODE-2 was developed because differant micro-computers not onky
speak differant dialecls of BASIKS, but also record or save the programs
onio casselte in differant ways, All micro-computers thal use cassattes
record thelr programs as a series ol bleeps butl diferent machines use
different frequencies and various methods of coding. BASICODE-2 s an
audio encoding standard that can be usad to store and refrieve software
and can be used with a large number of micro-computers, Once a micro-
computer has bean fsught BASICODE-2 It can then run programs writhen
an diffarent makes of micro-computer. The anly problem that remains 5
the differences in BASIC dialect bul BASICODE-2 again gives us the
solutlon, Our Computer Esperanto interprals the program insiructions so
that thay will work on all the micro-computers listed in Chapler One. This
doas maan that if you want to wrile programs for BASICODE-2 you should
writa them according to some simple rules. You will find these in the
chapler writhen specificaly for yvour micro.,

How to load BASICODE-2
On the first side of the tape you will find a number of differant versions of
BASICODE-2. They are each preceded by an introduction. so find the one
for your micro-computer and load it in the normal way, There will be some
special points to bear in mind lor your particular computer so reler 1o the
refavant chapter for full details.

Once you have loaded BASICODE-2 you are reéady lo try out some
BASICODE-2 programs. On the second side of the tapa you will find some
demonstration programs. To load one of these programs yiou should follow
the Instructions on the screan and also, for some micros, refes o the
instructions in the relevant chapter, When Ihe program starts loading you
wiil sea the program being listed on the screern. You will be able o check
the program for errors and make corrections before running if,

MNow that BASICODE-Z |s running on your micro herg's how You can use
the Chig Shop programs.

Chip Shop Takeaway
The Takeawsy senvice allows vou to gel softwars from your radio; The BBG

HOW TO USE BASICODE-2 7



is broadcasting software ate at night on Radio 4. Check in the Radio Times
lor detalis of fransmission times. The software belng transmitted is written
in BASICODE-2. 30, armad with the transtation tape, you will be able 1o run
fihe programs O YOuUr micro.

To make sura thal the programs run properly you need to make a good
recording. Here are some ips:

1. If possible record off VHF, because it's a higher quality signal and less
aumcoptible 1o interfarence. |f that's nol possible then use fong wave or
redium wave. For frequencies see the Radio Timeas:

¥ Use a direct connection betwean your tape recorder and the radio, I
you use a microphone somaone's bound to burst inta the room at the
crocial moamant|

3. Set the recording lovel before the software is transmitted. Don’t over-
record as this may distort the sigral and the program might nol wark.

4. Use a short tape it possible: G156 or C30. These are lags likely 1o stretch
and it can be frustrating loaking for programs on vary long tapes.

Once wou hiave successfully. recorded the program on the lape you can
Ioad it as you did with thie demanstration programs,

One final point. When the Dutch started broadeasting software on madiurm
wave. they received reports of near perfect recordings from Germany,
Belglum, France, UK and Denmark. We hops that the Tekeawsay service will
be as widaly recehod as possible. inside and outside the UK

Writing BASICODE-2 programs

Having run some programs in BASICODE-2 you might ke to write some
programis, Thase will then run on any micnd using the fransiaton program
Because of the differenl BASIC dialects, you will need to write the
programs according 1o a set of rules BASICODE- 2 ensures that cerlaln
operations (ke clegring the soreen or moving the cursor) will always waorl,
fig matter what make of computer you use. Details of how this is achieved
oan be found in Crapler Three, The programeming rules for your paricular
micro-can be found i the relevant chapler Some micros: have smaller
mamories than others, so you may find that very large programs don’t Fun
on all the machmaes

8 HOW TO USE BASICODE - 2



Lo lBapiey LINES

BASICODE - THE
SPECIFICATIONS

Tone Modulation

Two tones are used to record data onto cassette tape, (he freguencies are
1200 and 2400 Hz, A 07 i defined as one full oycle of 1200 Hz.

£ Lok

A 71" is defined as two full cycles of 2400 Hz,

UL LU

Sequence code

The speed of BASICODE is 1200 Baud. A byte comprisas the following
saqUence:

1 startbit (logic 0)
8 databits (the least significant first)
2 stopbits (loglc 1)

For exampla;

G TAHT
&
o
o]
o
[
STOF
STOF
e ey
|
I I
I }
| ]

BT
[--]
g

BASIC information

The BASIC program is codad either in the form in which it has been typed
in, or-as it Is displayed on tha screan when the command LIST is.given, In
most cases, owover, 1his i not the form in which it is ratainad in the com-
PUlEr's memony;

BASICODE - THE SPECIFICATIONG 8



rull Igliey g afild LRl ale GNESeiiieu] W] Aliseti=aif Sdslidall LUl TU8 IFEr-
mation: Interchange (ASCH), and each BASIC line & dosed with CR (Hax
ED). Each ASCIH byie in the program recaives an eighth bit= 1,

The tone sequence
The cassette mpe recording of 8 BASICODE program will conzist of:

Leader: bseconds of stopbil] - 2400 Hz)
ASCI Stanl Taxt{Hex B2)

BASIC Informatian in ASCH

Checksum

Trailer: & seconds of slopbil{ =2400 Hz)

Checksum

A note about the checksum. This 8 & simple code used o chieck that the
program has beén read from the ape successtully, It an error s Indicated
oy the checksum then BASICODE-2 will t&ll you and you should list tha
program and correct the eror, Then you can SAVE the program in the
usLEl way,

Technical nobd: the chacksum i&'a number stored as an 8 bil computer
wird. It g calculated by performirg an exciusae - or on all the previoos
byvies In the block, Unlike all the other transmitted ASCH characters; the
checksum’s aighih bit is nobset to ™1" but may ba"1" or "07,

The improved BASICODE-2

The idea of the first BASICODE was to be able o transmil machine-
readable programs over the air, For the most part this worked exiremety
well: A program from microcomputer X could be read by compuler ¥,
@mply by using the BASICODE translation code tape In betwsen. The
regular fransmission af BASICODE programs since 1873 by the Dulch
domestic service (NOS) showed thal BASICODE was extramely reliable,
often better than the computers own cassolle inlerface standard, Hadio
amateurs in the Netherlands soon obtained permission from the Dulch PTT
b expadimant with compuber data ransfer using BASICODE, and excellent
results hayve been reportad using YHF links,

Howewver, the regular broadcasts also highlighted some of the limitations of
the orginal BASICODE, mostly a2 a resull of the vanous BASIC dialecis
The rubes of the original protocol did not work in all casas,

S0, based on experence, Improvements were made to the standard 1o
create BASICODE-2. The working of various BASIC instrucbons was
axamingd In the vanous dialects: In doing so, many differences were
discoverad. However, there was common ground amongst the computers

10 BASICODE - THE SPECIRCATIONS



FEHING PaErian e oAans LIS WOTSITIL Griruge.

Al computers worked in Microsolt-BASIG, or had the possiihty of dolng
g0, A subset of standard BASIC insiructions has now been drawn up, which
has the same meaning in all the varioos BASIC dialects. These are dealt
with im more defall in the next chapter, Thera are also a numbar of very
important  functions which are brought Info- aclion using different
commands on different computers. These include the cleaning. of the
screen and the commands o a printer.

Tha solution in this case is n the form of subroutines on agresd fixed
BASIC kne numbers, The subroulines are of course different for each
brand of computer, but they all work in much the samea way., The sub-
routines are called when a particular function s reguired.

This means- -8 new discipline in programming and the adjusiment of
existing programs lomeet the new standard, However, the effort appears
to be worth the trouble; since BASICODE-2 programs now wWork on many
I:lrEILn:Ia of compuier without having 1o be adjusted by the user balore they
will irum,

The subroutines are confained In the BASICODE-2 transiation programs
an Skde 1 a5 part of the loading sequence and theralora do nol hawa 10 ba
part of BASICODE-2 programs you exchange with other users, The
casselle with this handbook contains the Fansiation programs yvou will
need. In most cases il s possible io choose whether or nof the subroutines
areraad o recorded with the maln BASICODE program

BASICODE-Z i3 now ihe Inuit of some years of experments and ks a8

praclical medium of data transfer. It s a smple solutlon 0 cases whora
programs have o be distributed o a number of computer brands.

BASICODE - THE SPECIRCATIONS 1
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NOS BASICODE-2 PROTOCOL

We have already explained the Esperanto concept of NOS-
BASICODE, and the idea of writing one program that can be of
use to a number of different computers. What lollows now Is a
detailed description of the standard, designed for
programmers who wish to use BASICODE-2.

1. BASICODE-2: The ground rules
There are four basse rules in the BASICODE -2 protocol:

a, We only use BASIC statements that are understood by all brands of
computars. A kst of these can be found in section 5 of this chapter

b. Since rule a, leads to a lot of practical problams, such as the inability to
clear the screen in 8 standard way, line numbsers below 1000 are reserved
for subroulings. These perform the extra functiohs reeded In most
programs thal cannol be achieved using the standard BASIC statements.
The precise function of these subroutines is described in section 3. GOSUB
100, for example, is used to clear the screen, GOSUB 110 puts the cursor at
a spacilic point on the screan, and so on. Thesa roufines are of course
specific to éach computer brand and therefore they are not part of the main
program in BASICODE-2 standard. They are therefore included n the
translation programs for each brand of computer, When combined with the
BASICODE-2 data, the whaole program 15 then complate.

¢, We have to standardise the video display screen as consisting of 24
lies, sach of 40 characters. I you are programming in BASICODE-2 than
it is impartant thal you bear the screen sze in mind! Unforiunately the rule
i not quite as simple as this. There ara computers in the group with only 16
lings on the soreen (e.0. TRS-B0) and some that can only accommaodate 22
characters per line {e.g. VIC-20). So unless it is really necessary, do not use
more than 16 linés on the screen, and do not make lines longer than roed
be. Betler still, use a subroutine which adjusts the lines to the size of the
sorean. This is possible using BASKCODE-Z,

d. Aline should not be longer than B0 characters including the spaces and
the lina numbar,
2. The program construction

The follewing ling number scheme B used o build up 8 BASICODE-2
program:
0 - 898 Standard routines (see sactlon 3). These routines are

different for esch computer and are therefore contained In
tha ranstalion program,

12 BASICODE - THE PROTDCOL



1004 firsd ling-of the BASICODE-2 program, It must bein the
fallowing form: 1000 A={valuak GOTO 20: REM program
name. (value) s the maximum number of characters that
can be used by all sirings together. Line 20 iz usad 1o
resarye meamaory space lor tha strings in ihose computars
which nieed i

IN0-32767! the main,_ program. There argé ng restrictions on this
saction, axcapt that line numbears above 32767 ara forbid-
en

Although i = not compulsory, it i3 B good ides io build up your
BASICODE-2 program systematicaily, Diher users can then guickly under-
stand your method of working, and it is then sasier o adapl il necessary.
We stiggest ihal you use the following schame:

1000 - 19998: tha main program.

20000 - 245990, subroulings which vou naed for your program, bul which
cantain stalements which are nol allowed in BASICODE-2.

25000 - 29059 lires with DATA statamarnis:

0000 - 3ZTET: lipes with REM siaiements. You can uee this space for any
background distalls aboul the program, releranoes o Your
rame and address;

It is-worth noting at this point the use of the subroutine lines 20000-24058.
Try to-avodd the use of siatements that are not allowed in BASICODE-2. In
soime cses, of coursa, this |s unavoldable, for axamphe, 1he Slorags of
variables on tape or disk. This is whean you use the lines 2000024958, 1t is
axiremaly important that you Indicale exactly whal these roulines ang
interided o do, or other brand users will nol be able to lollow your logic | is
also good practice Lo use [ne numbers in steps-of 10, thus eaving plenty. ol
roam o insart lines-al a later stage.

3. Operation of the BASICODE-2 standard routines

Thesa arewritben specifically for each-computer brand and form part of the
translation program. Thay ook different in the various BASIC diilects But
in fact they do exactly the same in each case.

GOSUB 100:

Thie subrouting is used (o clear the sareen and sal ihe cursor al positon 0,0
{i.a. thetop leli-hand corner ol the screen. |

GOSUB 110:
This places the curser al a specific peint on the screen. The exact point can

BASICODE - THE PROTOCOL 13



bue chosan by specifying the vanables HO and VE. HO & the position on a
lne (1) is the furthest position 1o fhe lelt), and VE is the number of the ling,
Thaz top lingon the soreen'is considered to be number 0, Remermibar that in
BASICODE-2, the maximum screen size is 24 knes, aach of 40 characters.
For this reason HO must not be larger than 38, and VE cannol be greatar
than 23. The variables HO & VE are not changed in value on calling the
subroutine.

GOSUB 120;

This gives the posibon of the cursor on the screen and sats the variables
HO and VE. HO -0 & the firgt position-on any line, and VE -0 implias-the top
line on the scroen. By using this subroutine. and GOSUB 110, you can
rmwe the cursor about the sereen,

GOSUB 200:

This checks if a key has been depressed, and If so, puts the charactar in
the variable INS. |f no key was pressed then NS is an emply string. In
princlpleit is possible to put any charactar on the keyboard into NS, includ-
iy control characters. Bul be careful. Not all control charactors have the
same funclion on diferert brands ol computers. So i is best o avold
control characters. The RETURN (or ENTER. NEWLINE, etc) key, though,
does have ASCH code 13 on all computers

GOSUB 210:

Theg subrouling walls unill & key has been depressed-and then sels the
character in the variable INS. It differs from GOSUB 200 in that this sub-
roufing walls untl @ key hias been pressed, whilst GOSUB 200 anly checks
whathi & key has been depressed.

GOSUB 250:

This is used 1o achivate the beep on mosl computers with this facility. Nola
that the pitch and lengih of the tone s nol spacified in fhis routing, and
theratore il i nol suitable for making music,

GOSUB 260:

This gives & random number In the variable BV, The number s always
smallar than 1 -and larger than, or equal to, 0 I & a useful routing in
slatistical programs or in games

GOSUB 270:

This tidies up the variabie space and reporls how much memory space s
still available The variables are not erased!| The numiber of Tree byles over
5 placed In the vanable FR,

14 BASICODE - THE PROTOCOL



GOSUB 300:

This creates a string SRS using the value of the variable SR. This string has
no spaces at eithar the beginning or the end of the fumber, in contrasl 1o
the BASIC stalement STRE( ). In same BASIC dialects it doas contain
spaces, 8o the statemant STRS( ) s thus forbidden in BASICODE-2

GOSUB 30:

This routine creates a string SRS which is determined by the variabies CT,
CN. and SR. SA% is egulvalent n valee to the variable SR and is always in
fixed-point notation, The total length of SRS is thus CT characters, of which
2N characters come atier the decimal point, if the number does not it into
the given form, then SAS will conaist of CT asterisks. I necessary, SH will be
raunded off, The variables CT, CN, and SR are not changed by calling this
rouling. Herd are a o sxamples:

CT-7: CN-3: SAR-2/3: GOSUB 310 gives SRS as "0.667"
CT-8 CN-5 SR=-11E-3 GOSUB 310 gives SH$ as "-0.00110"
CT-3:CN-0: SA- 236:GOSLUB 310 gives SRS as "24"

CT=3: CN=1: SR~ 100: GOSUB 310 gives SR az "***"

GOSUB 350:

Prints SA$ on the printer, but does nol close that particular line, Thus you
can print more than once per lne using this particular subroutine. Bt
remember that not all users have a prinier and 5o try 1o include a choice in
your program betwean wsing the printer or the acreen display.

GOSUB 380:
Closes tha lineon the printer and bagins with & nmew Hrd.

4. Variables
There are a few restrictions governing the use of variakies in BASICODE-2

programming. This is necessary to make the axchange babwson different
brands as simple as possible,

a, Numeric variables are real and single precision. Do not count an preck-
pion greater than & places of degimal.

b, Mames for variables should be a maximum of two characters lang. The
first characier must be a letter, the second character (if used) can be either
a latter or a number. The names of the varisbles should be writien using
BLOCK CAPITALS, Small letiers are not allowed. In the case of string
variabies, the name is always followed by a $. All other chamclers, such as
I #, or Ware forbldden

BASICODE - THE PROTOCOL 15



t. Logic varlables are those which are "frise” or alse”. You are nol-allowed
1o use the numerical value of the loglc variables. This is because in some
cases the “true™ 8 Inkerpreted as + 1, In-othar computers as—1, The resull
can only be usad in an [F.. THEN eonstruction {le. A=3" (B=1)i& nol
allowed)

d. Beforea varable s used, it must be given a value, Do not assume that a
variable is aulomatically given a zero value at the start of the program,

&, The maximum siring variable length is 255 characters,

I, Mames of variables may not bagin with the iiter O, These are reserned
lor use within the BASIZODE-2 standard routines.

g. The following variables are éxcluded: AS; AT, FM; GR;IF; PI; ST; TI; TiS;
TO

h For communication with the BASICODE-2 subroutings use |5 made of
the lollowing variables: HO: VE; FR; SR; CH; CT; AV INS; SRS,

5. BASIC statements and operators

ABS INPLT HESTOHRE
AND INT RETUARN
ASC LEFTS RIGHTS
ATH LEN LN
CHAS LET SGN
COS LOG SN
DATA MIDS S0R
[k MNEXT STEP
EMD MNOT STOF
EXP ON TAB
FOR OR TAN
GOsSUB PRINT THEN
GOTO RE&D TCH

IF REM WAL

i o [

- = T

- < e

' >

Above wa have listed the BASIC commands and operators, most of which
can be used withoul any problems in BASKCODE-2 programs. We have no
intention at this point to examine in full each of the commands and
operators, Many books have already bean written on the subject, However
we have decided 1o give a short summary since there are a few restrictions
an-cartain BASIC commands In BASICODE-2

16 BASICODE - THE PROTOCOL



BASIC commands and their meaning

ABS

ASC

ATN

CHAS

GO

[3ATA

Gives the absolule value of the staled wvariable: For
TRl

A=1FB-ABRS(A) Bz now.10
A 2B~ ABS(A) B 5 now =20
A=-1B=ABS{A-5) Bisnow=0G

Logic AND, can only be used for loglc variables. The resull
I= & logical result, Lse brackets to'show clearly the onder in
which the work s to be done. Exampies:

IF (A=5) AND{B-0) THEN ...,
Q= (A-5) AND {B-0)1F Q THEN..

This gves the ASCI value of the first character of the given
string. Examplas;

AS-"A"B-ASC(AS) B is now- 65
AS-"BEER"B-ASC(AS) Bisnow- 66

Ghvas the arctangent in radians ol the given variable. For
axample;

FHINT ATMN(1)
0.785308
PRINT ATN(-1}
-0 TAG3S8

This gives A character with the same ASCIl value as the
given variable, The variable can be amywhare betwean 32
up to and including 127. Be very careful with values |ess
than 32 since control characiers ‘on differant-brands of
computers vary, Only the RETURN key always has the
same valua. ASCI code 13, In addition not all compulbers
recognise lower case letters. So be carelul with ASCH
codes large than 86, For example:

AL-CHREBE) A% now contains the later B

This glves the cosine of the given angle in radians. For
axample:

PRINT COSY)
Lanaog

Afvar thils e will Tollow numbers and/or sirings until tha

end of the line, which can be raad using HEAD, Gna DATA
firve therg should be no other statements, such as AEM.
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The elements should be separaled by a comma, String
varinbles must be placed belween guotation marks. For
e pmphes

DATA 100,200, "HELLO", "BASICODE" 4.6,89

DM This stalement = used o dimenson arrays. AR array can
anly be dimansioned once in a program, and before i1 is
used. The maximum number of dimansions & two, whilst
the maximum number of elaments is limiled by the size of
the: memory, One DIM ststemnent can be usad for more
than one array, Bul thers are o points to note:

1. In soma compluters arrays up to 10 elemenis do not
have lo be dimensioned. In BASICODE-2 programs, an
array must ahways be dimensionaed.

2. The edement with number 0 is alao allowed, so A(0) and
ADED.0) do exist. For examiple;

CHM AS{12), HD{ 100, 100), MP{1000)

END Uzed to indicate the end of a program. Do not just let &
program stop, Ahweays finish with an END statement

ExXP Raises the number e [ - 2. 71828..) o a specified power, For
examphe:
PRINT EXP(2)
7. 38506

FOR..TO.STEP. NEXT.. Program loop construction, Tha loap will ba used
a1 lgast once. STEP can be feft out, in which case the step
is automatically 1, NEXT must only be followed by a single
variable For gxamphe
FOR X=10 TO- 100
Frogram in loop
MEXT X
FORC-ATOEBSTEP -3
Program In loop
MEXT G
FORI=1TO 1:FORJ=1TO S
Program in ioop
MNEXT JNEXT |
Mote: don'l jump ocul of a FOB-NEXT loop before it has
efrdad. A way to end the loop is by raising the variable 1o
excesd the end point,
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GosUB

GOTO

[F. THEM

IMPUT

INT

Usad to call a subroutine and indicated by the line number
foliowing the statement. For example!

GOSLIE 1040,
Mote, though, that A= 100:GO0SUEB A is not aliowed.

Indilcabes @ juim p o a ginen lime numibear, For example
GOTO 1500

Mote, though, that A=1500:G0T0 Az nol allowed.

Conditional split, for between IF and THEN will be [ogical
variables or logical comparisons. If the logic is "frue” then
the process continues through to siatements after THEM, 1t
nat, then the computer Simply moves (o fhe naxi lins, A
line number may be given after THEM, from which the
program should confinue, Noke that ELSE is farbiddan in
BASKCODE-2, For exampla:

IFA=3THENB-0: C=5
IF A>3 THEN 1500
€ -(A>3)IF C THEN GOSUB 100

Mote:
LizaF. . THEM 2000
and not; [E.GOTO 300

LU=z IF, THEN GOSUB 2000
and not: IF. GOSUB 2000.

Asks the user to input either a numbar or a string variable,
A gtring may nol consist of either commas or colons, I
commas of colons dre needed, then I I8 betler 1o make
use of subroutine 210, A promipt stnng s not allowed, and
naliner s mord than one variable aler an INPLUT, Most
BASICs print a gueation mark on the screan o show that
inpul I reqguired. In some computers, whan the RETURN
ke Is pressed, the ling from the last cursor point to the
end of the line is erased, Examples:

PRINT "WHAT'S YOUR MAME™ INPLUT NE
PRINT "KEY VALUE IN"™, INPLIT A, INPLIT B

But note!l
IMPUT "YOUR NAME": A% s forbeddan

Gives the largest whole number (inleger) less than or
agual to thegiven variable, For example:

A2 B-INTIA) Bisnow -2
B INT{-1.5) B is now- -2
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LEFTS

LEM

LS

WD

MEXT

NOT

ON. . GOSUB...
QN.GOTO.,

20 BASICODE -

Usad (o salstl & number of characlars ram & givan snng
slarting with the character farthest to the left. You may
seleclt a minimum of 1 character up o (hé maximum
number of charactars in the string. For example:;

AS- LEFTHBASICODE"S)
A now consists of "BASIC”

But note that C8— LEFTS (TBASHCODE", O] Is not allowed,

Reports the length of a givan string. For example:

AS-"BASICODE™ A=LEN(A%) AlsthusB
AE="":A=LEN(AS) Alsthus 0

The varable name left of the equal sign is assigned the
value of the string or exprassion 1o the right of the aqual
sign, It ks not really necessary, since LET A=3 Is the same
a3 A=h.

Calculates the natural log of the glven variable or expres-
sion. For oxample:

PRINT LOG(1)
¥

PRIMT LOGS(10)
2. 302585

Takes a number ol characiers from a string. MIDS{ATEXY)
gves Y characters from AS, beginning with tha Xth
character, Note that the firsl character is numbear 1, 50 X0
pr Y - 0is forbidden, For example

A5="THIS |5 BASICODE"™

BE=MIDS[AS. 5, B)
BS now consists of "BASICODE"

Closing statement for a program loop {sea FOR). A NEXT
glatement must always be followsd by a variable
Examples are given undear FOR.

Logi negation, only usable on logic variables (see also
AMDY, For example

A-5B- NOT(A-B) Bis trug”
A-{5-5):B=NOTA Bistalse"

Makes a jump to either a subrouline or a program line.
After ON follows an expression or variable, Alter GOSUB
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QA

PRIMT

READ

ar GOTO folkews 3 serles of line numbers: The expression
of variahle should be a whobe number and defermines
which ling number |5 o be chosen. You can think of the
line numbers as having numbers: if the varabile | 1 then
i Tirst fine number @& chosaen, i1 the variabie & 2 than tho
second [ine number (8 chosen, efc. But the varable cannol
be greater than the number of line numbers given. For
e e

ON K GOTO 13100, 3400, 1500 Khastobe 1,2, 0r 3
ONK-5GOSUB 800, 700, 300 Khaztobe s, 7, 0r 8

Logic OR can only be used with logic vanables (see AND)
For examipla;

IF A-5ORB<3 THEN...
C-{A-5) OR {B<3)IF C THEN...

Prints a variable or a string on 1he screen beginning at the
present cursor position. More than one variable in a
PRINT statemnent must be separated by semi-colons. it itis
not desired that the computer should aulomatically
continue with tha next line then the end of Ihe instruction
must be finished off with a semli-colon. Some computens
print ona of more spaces belore and/or aiter (he
number{z) being printed. Il you do not want this, than use
stibrouting 300 or 310, For example:

A5 AS-"HELLO" PRINT AAS

GHELLO

PRINT "HELLO" PRINT "THERE"

HELLO THERE

CN- 30T «6:5R=5:G08UB N0PRINT'FIVE -, SRS
FIVE —5,000

Raads the elaments atier the DATA statornents. and gives
thamn 1o varfable{s) which follow the READ stalérmenl,
Mora than one variable after a READ statement shoutkd ba
separated by commas. Afler the RUN command, the
computer will read the DATA starting with the lowest line
number, All data an that line will be read before continuing
with ary other DATA lines. But nole: A numeric variatie
musi read only numbers, & string variable can only read
atrings. For exarmple

DATA 1, "COMPUTER".3

READ A AT:READ B of

READ A:READ A3 AEAD B or

READ A AL B

BASICODE - THE PROTOCOL 21



REM

RESTORE

RETURM

RIGHTS

RLIN

SN

SEN

S0R

This is used for adding REMarks in the program to halp
othar users understand whal you are doing. Anything after
a REM stalement until the end of the line is Ignored In
BASIC by the computer. But do not use a colon afier the
FEM statement as this glves problems with some com-
puters.

This statement resets READ-Ing from the first DATA, state-
mant in the program. But note that you may not give a line
number atter a RAESTORE statement,

Is used to indicale the énd of 8 subroutine, The compuier
than jumps back fo the line alter the respective GOSUB
statermant thal staried the subrouting sequence. A sub-
routing should always be closed with a RETURN state-
mani

Gives & numiber of characters of a given string, ending
with the last character. The minimum number thal can be
asked s 1, the maximum being the length of tha string, For
example;

A% "BASICODE™ BE-RIGHTEHAS 4) BE now consisis of
"CODE"

But note that AS-"PROTOCOL": A~ B3 -RIGHTHA%.A)
is not allowed because A=

Starts the program afresh, while all variables are erased.
Mote thal 8 line number after AUN s not allowed. For
axample:

IF (A%="J") OR {A%="1") THEN RUN
Mote that RLIN 10006 fortidden,

Givas the sing ol a varipbie which should be given in
radians,
Sae COS for further detaia,

Is used 16 give the sign of a variable, i.a.-1 il the vanable is
negative, O il the variable is zero, and 1 if the variable s
pasitve. For example:

A58 - 5GENA) B isngw 1
A 001:B-SGMNA)L Bisnow-1

Calculates the sguare root of a variable or expression,
which cannot be negative. For exampla;
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STEP
STOP

TAB

TAN

THEM
TO
WAL

A=S0R(2°50) A is now 10
Sots the step size in a loop. Sec FOR,

Stops the program, but refains the possibility of going
furthar, koeping the same variables.

I5 wmad in PRINT statements to move the cursor 10 a
specific point on the screen. You can only use TAB 1o
move the cursor further on & line, and depending on the
computer, either spaces will be printed or whatever is on
the fine will be kept. Note that TAB{O) is not aflowed.
Although most computers start counting from 0, there are
thoge that start at 1, So for this reason it is better 1o use
subrouting 110, For example:

PRINT"A" TAB{S). "B", TAB(10); "C" gives:

& B G onsomecomputars and:
A B © onothersa

Caiculates the tangent of a given angle in radians. See
COs.

Sea IF,
Sea FOR,

Gives the numeric VALUe of a stiring. But if the string is not
puraly numeric, the result is nol the same on all com-
puters. For examph:

A% ="14EE" A=VAL[AS) A isnow=14E6
AT—"120" A=VAL{AS) A |s now undatermined, A= 12 or
A=0being possible

Summary

Mow follows a short summary of the operators allowed In
BASICODE-2.

in the case of numbers of variables tMs operalod adds wo
numbers or variables together, In the case of strings, two
are coupled 1o each other. For exampie

B-1A-B+9 A 15 now=10
AZ="BAS"™ BF-"ICO"; CE="DE":
DE=A%+B3+C3

D% therefore s "BASICODE.”,
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Subfracts two numbers or variables fraom each other, For
axample:

A 10-3-4 A I now=3

Muitiplies two numbers or variables together For
EXamipla:

A=5:B=3"2"A B is now-30

Divides bwo numbers or varlables. For example;
A5 B=100/ A2 B g rigw=10

Raises 8 numbsar or variable to a specified power For
Examiple

A-2B-1BC=AAB C |5 now =B5536

Logic operator: indicales equality batwean (he bwo axpres-
sions on either side of it See also AND.

Or: the varable name (o the left of the sgual sign is
assigned the value of the string or expression 1o the right
of the equal sign, Examiples:

A(B=f) A s "falsa”
A=d4"G A k3 now=24
Af="HELLO"™ A% now contains “HELLO"®

Compares bwo numbers or expressions and checks
whather the one o the lefl of the operator is less in value
than the ane to the right The resull = therefore a logic
variahle, If stringsare being compared, thenthe string tothe
left of the operator is checked o so il it comes eadier in
alpha-numeric order than the string to the right. You can
use this operator for alphabetical soriing. For example:
A=5 B=[A<T) B s “rua”

AR-THO™ BE-"HA™ A-[AS<B%) A lsthus "false™

Identical 1o < excapt that the test Is now “greater than” or
Tater” in alpha-numeric order,

Checks to see whether two varlables o expressions ara
“un-equal”. The resull is a logical value. For example:
A=(B<=T) A i5 “truse”

Af-"HO" BS~"H" A~(AS < >BS) A is therefora “trug”

IF A= > 5 THEN....
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Less than or aqual to. For the funclion of this operator Ses
<, but subsiitule “less than or agual 10" In place of “ess
thar,

Greater than or equal o, For the function of this oparator
sae > , bul substitute “greater than or equal 0" in place of
"greater fhan",

Mota: Whan using the iast three operators the order of the
two characters s imponant, For example: A== 5 |a wrong.

We trust the BASICODE-2 prolocol is axplained clearly
anough, and wa look forward to your program contribu-
ions. For detalls of how 1o contribute, see Chaptar One.

Jachem Herrmann
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Chapter Five
APPLE Il & lle

BASICODE ks an encoding standard created to allow the interchanging of
programs written in BASIC, between different brands of computers. The
program listing s recorded on tape in ASCIl using & special standard
called BASICODE. This program makes it possible to read and write
standard BASICODE through the cassette recorder interface.

Mo changes are required to the Apple nor to the tape-recorder CONNEc-
tions. You can start right away! The program functions with or without Dos
and is independant of the size of the memory. However, at least 16K RAM
and Applesoft aither in ROM or in the language card are required.

The BASICODE-2 system

To transfer programs from one computer 1o anothar, without too many
problems, the software must meet some special requiremaents. Brigfly, it
amounts 1o the fact that a number of BASIC statements may not be used,
and some others only with certsin Emitations. Instead you will have a
number of subroutines replacing thesa siataments

Each computer has its own routines. A program consists now of two pans:
firstly, a machine-dependent parl, different for each computer, and
secondly, the main program, which (s identical for all computers, The main
program always starts at lina 1000, and uses tha subroutines located below
line 1000, The Appla standard subroutines have bean included in this
program, What these subroutines do, and how to use them, is described In
Chapler Threa

Only the main program needs o be transferred, since the subroutines are
contained in the BASICODE-2 translation program which you already
have. Prior to inading a BASICODE-2 program you miust have Ioaded the
subroutings.

How to use this program

By typing & and then RETURN you will get the main menu displayed on the
screan. Prior 10 reading in a BASICODE-2 program you can enter the sub-
routines by typing 1, You can check the subroutines by typing LIST. In this
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mannar you can aso [oad the subroutines if you want 10 Wrile 8 program
using BASICODE-2 standards.

Dption 2 loads & program from tape, and option 3 saves & program on
tape, A detailed description of the load and save oplions now foflows.

The loading option

Alter typing 2 you will see 'START THE RECORDER AND TOUCH ANY
KEY" on the screan, Star the tape with the BASICODE program and as
s00n &3 you hear the header tona, louch any key (the header |5 the tone at
thet start). With the proper tape level the screen shows 'HEADER FOUND'
The computer loads tram the tape, indicated by the flashing characters at
the extrame top right of the screen. Aler detection of the iraiker lone, &nd i
all is-welt, you will see the program Rsting start to scroll on the screen

The newly loaded program Is being added 10 what is already stored in the
memary I errors socur during loading, the loading process will not stop al
the traider. Press contral C; the soraen will now display 'LOADING ENDED'
lollowed by a selection menw. Typing 1 resulis in & listing of the program
read. This listing can be slopped by towching any key.

Prassing the SPACE key will restart the listing, any other key halis it IFthere
are not too many emars, the program may stil be enberad by vping 2. Later
On yiou can correct It yoursall When there arg 1oo many emors, it is better to
type 3. return to BASIC and Iry another [oad with & different volume seffing
of the cassette recorder.

It the program is oo large for your Apple, the load stops with MEMORY
FULL' @nd 'LOADING ENDEDR. You can than start o follow the interrupled
load sequence jus! describad,

The write option

By lyping 3 in the main menu you will be shown the next menu page.
Again there are three possibilitins: option 1 checks for maximum line length
of B0 chardcters. This Includes a space after tha ling number @nd & space
before the keywords 'TO, "STEP', THEN, 'AND, 'OR, 'GOTO and "GOSUE,
These spaces ara automalically added by the save oplion.

The program |8 also checked for control charackers. The numbers of the
lines containing errors are displayed on the screen; the lines can be
corected before saving on tepe: Option 2 saves ihe program on iape
starting al ling 1000, the BASICODE-2 subroutings aré not includad, Option
3 zaves the entire program, which in fact contradicts the BASICODE-2
protocoll However' it is & usehul contradiction
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Bafora writing, @ labie is generated followed by the message "START THE
RECORDER AND TOUCH ANY KEY'

After touching the key, the recording is started; when you heat the beep the
gave process is complete. If the memory size of your Apple is too small
stora (he program and the table, the program will be erased to make
Bpace,

In this case, you will sea "BASIC PROGRAM OVERWRITTEN. If the tabie
size i5 such thal It cannol fit In your memory, you will see 'OUT OF
MEMORY ERAOR. The program has bean erased, bul you can divide it in
sactiona which, after save and load, may be merged. The memory size of
mosl Applas is sulficient, so it will not be very often that you need to do this.
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Chapter Six

BBC MICRO (MODELS A & B)

You will find two transtation programs for the BEC Micro on the casselio.
The first is the Load program and the second allows you 1o Save programs
that you have written in BASICODE-2. Both the programs are written In
assembly lenguage for optimum efficiency and the code occuples the
memory addrasses immediately below the screen memory. When running
BASICODE-2, HIMEM should not be changed and the micro should always
be In MODE 7

Ilis not necessary 1o load both the Load program and the Save program
inta memory at the same tima, Normally you will be using the Load
program o fransiate programs thatl you have recorded from Radio 4. Once
the programas are transiated, you can save tham as BASIC programs in the
normal way and load them agaln withoul using the BASICODE-2 Load
Program.,

The Load program

Once the Load program is in memory, type RUN. The soreen will then
display a reminder of what o type in order to load a BASICODE-2
program

Remember that before you load in a new BASICODE-2 program, type
MNEW. To load a program, set the tape at the beginning of the leader tone
and type in CALL &TADD. As the program is being loaded it will be Ested on
the screen. Il there is a problem during the loading you will get the message
'CHECKSUM ERROR'. LIST tha program to find the error and comect I If
the program loads without problems, type RUN 1o sel the program going.

When you want (o load a new BASICODE -2 program, press the ESCAPE
kay, hype NEW and then proceed as before

Apan from the main translator, the Load program also contains the
BASICODE-2 subroutines. The loading process puls the subrotines
below screen memory, lollowing the machine code, When a BASICODE-2
program is being loaded, the subroutines are copiad to PAGE and then the
BASICODE -2 program i copiad from the tape to follow the subroutinas,
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Once you have successiully recorded the BASICODE-2 programs off your
radic and loaded them into your micro, you should SAVE them as ordinary
BASHS programs;

The Save program

This translation program is provided in case you want to write your own
programs and save them In the BASICODE-2 standard, If you have
tollowed the BASICODE-2 programming giidelines givan in Chapter Four
then you will be able lo transter the programs 1o & variety of olher micro-
computers. So, to save your programs in the BASICODE-2 standard,
LOAD ihe Save program into the micro-and RUN it This will compila tha
code and place it below screen memony. When the prompt appears on the
soreen, ype NEW ond LOAD your BASIC program, When the program has
Inaded, type CALL &TAD3 if you want to save the program and the sub-
routines or CALL &ETADD if you just want to save the program on its own.
How st up the casselie recorder 1o record the BASICODE-2 program and
press RETURM. You will see five seconds of dols on the scroen as the
lEader tone is being recorded, and there is a further five seconds of dols
after the program has been transherred, whan the traller tone (3 recorded.

If there are any lines longer than 60 characters the Save program will mark
them with a ;' in the B1st character, After the program has been saved, tha
numtser of ines marked is displayed on the scraean,
Mote: The BASICODE pragram is generated by converting he BEC BASIC
keywords 1o ASCI code using the LIST command. The OSWORD vector is
aitared to pass tha intespratar

L1000,
if anly the BASIC program s to be saved or

L.

it the BASIC program and subroutines are 10 be saved. In changing the
OSWREH vector the program inspecis characters as they are sent 10 the
sorean by the LIST command, The relevant characiers are then also sant to
the cassette port,
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Chapter Seven

COMMODORE COMPUTERS

The instructions in this chapter apply 1o the following Commodore com-
paters:

CBM-3008, 2016 and 3032 (with new ROM's)
CBM-4018 and 4032

CHEM-BO32 and BOOE

Commadore 64

PET- 2001 {with old ROM's)

VIG-20

Introduction

The reading and writing of programs in the BASICODE-2 standard Is
possible via the use of the transiation programs: supplied with ihis
handbook. Each of the computers mentioned above has & separate tran-
slatlon program specifically designed for that model. The translaticen
program checks that It is being loaded into the cormrect model, and if not, it
will automatically stop and ghve a relevant instructon. The working of tha
translation program s siightly different with each model. However, as far as
the user s concerned, the instructions-which follow apply to al Come-
madore models: I thers are commeants specific 1o certain models, thesa
appear on the screen,

There i no need to make any changes to your compuier 10 use
BASICODE-2, since the programs work with the standard hardware
suppliad by the manufacturar,

Description of the accompanying cassette Iranslation program.
Proceed a3 follows: first LOAD the specific BASICODE-2 transiation
program for your model of computer. When this is complete. type in the
command RUN whereupon a menu will appear on the screen, You now
havea cholce of teo funclions,

1. Preparation of the Reading program io read-a BASICODE-2 program

from lape.
2. Preparation of the Writing program to put a program in BASICODE-2

o e,
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Cince you have chosen a number, the selecied program is prepared (n the
top 512 bytes of the available computer memory. While this is happening,
you will see a counter displayed on the screen which follows the prograss
of this preparation process. When the counter reaches 0, the job is
complete and the relevant transiation program i ready. On the screen you
will sae which 55 instructons you can call up. We sugpgest you write thesa
tfown N a pisce of paper, since you can use thesa Instructions al any time
Lt yau switch the compuiar off

The chosen transtation program is in fact laken from the strange taxts in
the DATA lines and converted into machine language. This is then placed In
e fop 512 byltes of the meamory, and the available space lor BASIC
interpratation is therefors reduced by the sama amount,

After noting the 5YS instructions, if you then press the SPACE key, the
menu appears again. If you wish to joad the other translation program at
this paint;, you may do so, Howiver, I you are using either a VIC-20, or &
PET with limited memory capacity, than it Iz advisable 1o load the second
translation program anly when it is neaded.,

It you have already fisted the program as read from the cassalla, vou may
have bean swpnsad by the first 50 Hnes. These are the fised subroufines
described in Chapter Four. Thése are used in all BASICODE-2 programs,
g0 be careful that you do not erase them by accident willi the use af NEW,
You will probably need these routines at a later stage.

Reading BASICODE-2 programs

With the first BY5 instruction displayed on the screon after setting up the
Reading program, you can start up the BASICODE-2 Reading program
The memary is then cleared from Hne 1000 onwards, where the
BASICODE-2 program will be stored. If vou are using sither a VIG-20or a
PET, then the statement 'BEADY' will appear on the soreen, aftar which vou
should type in the sacond SYS instruction. With the Commaodore 64 and
CBM 3000 and higher the program automatically goes further without &
second instruction, The screen now displays an instruction 1o press the
PLAY bution on the cassetie tape-recorder, As soon as this is done, the
statemaent 'SEARCHING FOR BASICODE' or simply 'SEARCHING'
appears. The computer s now looking for the header tone on the lape
An:.rlhlng which does not resemble a heador Ione (such as speech belore it}
is Ignored.

When the haader is localed, the computar will indicate FOUMND and will try
to load the BASICODE program. I you are using @ Commodore 64
computer, then at this point the screen will go BHank, This is normal. On the
other compubers you will see Rashing characiers el the top of the screen
This is text being read from tha tape, and although T goes very fast, you
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may ba abie to follow some of it. As soon as everything has been read, tha
racorder will stop and the computer gives the statement ‘READY', In the
case of the Commodore B4 computar, the screan will now retum tonormal,
You can now LIST the program if you wish, RUMN it, or otheowise adjust il

i something has gone wrong during the reading process, then afier the
recorder has stopped, the statement 'LOAD ERROR' will appeéar. On the
PET this is simply displayed as "ERROR. Despita this though, everyihing
has been read from tape, 50 by listing you can chack whalher the program
can be cornsciad,

Errors such as PRUNT instead of 'PRINT should show up clearly, If for any
reascn you wish o interrupl the loading process, press the STOP key
which will stop your tape recorder. On some compulirs you may need 1o
press the STOP and AESTORE key. The section which has been read from
tape, up to the intgrruption, has been siored. You can then type further lines
i thva normeal way,

if desired, the loading procedurs can be started using the second SY5
Instruction which appears on the screen. In this case, evenything which is
already in the memaory remalns untouched: thé computer simply puts what
it reads from the tape afler what is already in the mamory. 8o ba careful
that line pumbers &re in. the right sequence;, # vou are dolng this
deliberately, otherwise you will have problems running the program!

The Reading program checks 1o sea i there s sulficient memory during the
reading process. |f this is not the case, the loading process stops and the
staternant "OUT OF MEMORY ERROR’ appears. The program on the tape
ig then top large for your compuler memory.

The Reading program makes use of the (first) cassetie buffer during
reading of a BASICODE tape.

Because Commodore computers work with upper and lower case letlers in
B pon-A5CH way, the Reading franslation program offers bwo methods of
processing lower case letters from the tape. One possibility s that lower
cash latters on the mpe are converted to ‘Commodora’ capital lellers. The
othar aliernathve is that lower case letters will be converied to 'Commodorg’
lewrar case letters, and capitals into "Commodore’ capitals, The latter is
performed onky whien keliers are in strings, i.e; betwean inveriad commas.

T Inform the Reading transiation program how (o proceesd, you must sef
your computer aither in ext mode or in graphics mode. The computer will
then adjust the incoming program to the mode you have selected. if you set
the computer to recognise both upper and lowear case |etbars, incoming
programs will be presentad with both types as appropriste, However, this
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may nol always be the most desirabla form; IT# I8 not. then you can try
egain using he graphics mode;

Writing in BASICODE

Like the Readlng program just described, tha Wribng: fransialion program
is designed (o resembile the ordinary SAVE as much as possibéa. You can
start the Writing program using the 5¥5 instruction which appears on the
soreen diter you have loaded if. Before you can save in BASICODE of
course, you will need o load the program that s o be saved in the
BASICODE lormal Whan this i dong, you can then selact the suitable SY5
instruction and the compuler will ask vou 1o prass the record bufions on
your cessatte recordes. Once you have done this, the compuber will than
start 1o save e program on tape using the BASICODE standard. In the
case of the Commodore B4 computer, the screen will go blank during this
gaving process. In ihe casa ol ofher computers, you will sea flashing
characters in the top lelt hand comer of the screen, indicating whal is being
saved on lape. After the st charecter, 5 seconds of irailer tone is
recorded. The recordar then stops and the statemeant ‘READY” appears. On
the Commodore B4, the screen then becomes active again

Poinis to bear in mindl

In order for this svstem 0 work, you must follow these guidelines for
BASKCODE:

1. A program lne may not be longer than 80 characters in langth. If wau ry
to make it longer, then the Writing franslation program will stop 1he saving
process when you Iy (o save your BASICODE program. I will give the
stalemont 'LONG LINE ERROR M. followed by the line pumber n
guestion, LIST this line number, make it shorier, or splif it in wo baging o
line niembers. Then you can use the 53 instruction b re-zave the
BASHCODE prograim,

2. Those characters which you See in raverse-leld on the screen, such a5
clear-screen and all graphic charagters are forbidden in BASICODE. [T they
appedr In your program, thes @3 you try 1o save it in BASICODE, the
process will stop. The statement '|LL.CHR.ERROR IN ' will appear,
togather with the line numbear of the offending character. ILL.CHRA. simply
stands for ILLEGAL CHARACTER,

It you decide tossve in BASICODE using the graphics mode, then all letters
in your program will be saved as upper casa, If you use the text mode. then
upper and lower case letters that appear in sirings will be saved withoul
any chamnge PET owners can this save a program using BASICODE
kricradng that it will appear In the correct form on other Commodore com-
puters a8 weall
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There is 8 possibifity that the staterment ILL.CHR.ERADR IN " may appear
whan there does nol seem 1o be amthing wiong, |t may be that wou have
madea & space by pressing the SPACE bar while in the shilt mode. Simply
re-type ihe spaces. making sure you use the SPACE bar in s nommal
sutting

3. Ramember that the rader tona lasis fve seconds, 50 make an allowance
for this on the lape. If the tape is too shord, the computer may try o pul this
onto the plastic leader af the end of your tape.

You should see now that the firel S5YS instruction means that only line
numbers 1000 and above are saved on ' tapo, following the BASICODE -2
protocol, The second SYS instruchon gives you tha oplion 1O Savie sriny-
thing
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Chapter Eight
SHARP MZ80A

The BASICODE transtation program for the Sharp MZBOA s clearly
identified on Side 1 of the cassette tape. It is called BASICODE- 2 5510,

Do not use lines: 1 1o 1000; these are resarvad for & subroutineg handling
command, LOAD/2. This command ensures subroutines necessary for
BASICODE-2 are added 1o the prograrm balng loaded from casselte

You should remember this when saving a program i BASICODE-2. Tha
command for this operation s SAVE/B1000-.

Uzing the command SAVES/B1000-, lines 1000-and above will be saved onto
cazseta n the BASICODE formal, But belore the 'ARECORD PLAY! instruc-
Hon appears on the screen, the computer will check the program you wish
o save. If there ana lines that are B0 characters, of langer, in lenglih, then
that line will be printed on the screen, The transiation into the BASICODE
format will slop. You should now make the line shorter (by spiiffing over bao
lira numbers), and then give the command SAVEB1000-

You do have the oplion 1o save the anlire program on tape, if desired. | you
use SAVE/B you will achieve this, All the usual commands you are usad o
remaln unaffectsd by the BASICODE system. 50l 15 alad possiblea to uwsa
the LOAD and SAVE funclions i you wish,

W wish vou success with the BASICODE-2 svalermn and ook forward 1o

your cantributions to the broadcasts. Defails of how to participale ane given
in Chaplar Ona,
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e NERFIRT NI
SINCLAIR ZX81

Introduction

The Translation program on the cassette is the jatest addition to the
BASICODE system although the ZX81 has been available for some years.
Thare have been two major protiemss 0 ovarooma:

1. Memory capacity: Early modets did not have enough space fof the
translation program. This problem has now been largely overcome with the
avaltability of more memory.

2. The Sinclair BASIC: The type of BASIC used in the ZX81 Is not
immediately comparable with the form used In BASICODE 2. The Sinclair
ZX%A1 is not able to cope with more than one statemant par ling whereas we
aliowed this in BASICODE o avold [ong programs.

How to use the Translation program

Load the program on Side 1 of the cassette lor the ZX81, Use LOAD "' 1o do
thia. The program consists of two routings, the Reading routine designed to
make the ZX81 read the BASICODE program off the radio, and the Transla-
tion program 1o convert what has been read into a form that can be deall
with by the ZXE1.

Afier loading thwe program, the routing should presant Itsalf and the ZX81
will give an error message ‘7/9090°. This is normal. Your ZXB1 is now
operating tha FAST mode which is essential for the Reading routine.

You are now ready to load a program recorded off the radio. Remember (o
keep the recording leveis as high as possible, without distortion. Having got
a recording, wind it back to the start and cue up the cassette so thal you
can hear the starl tone. This is the steady tone that starta all BASICODE
[IFDrams,

How type in RAND USR 16618

Start your tape recorder in the playback mode and press (NEWLINE), The
BASICODE program should now starl loading. This process will stop i
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a) You pross BHEAR
b} Tha memary Is full
¢} An ETX CHA k= loaded.

Mow type in LIST 889 and on that line you should see a REM statement.
What comes altar the REM has been loaded by the computer

Il the BASICODE program hasn't loaded correctly, it may De duse 1o the
wolurmde control on your tape recorder being set oo low, This will result in
meaningless information after the REM on some or all ines. If the whole
program i§ nonsense, siart again from the beginning and try a difterent
vialume satting. If only tha last part has gome wrong, there is no reason why
you shouldn't start loading haf-way through the BASICODE program
rather thar winding it back to the start. [t may take some experimenting at
firat, but you should find a point where the process goes smoathly.

Mow that we'ra in the position of having loaded the BASICODE program, it
has 1o be ranslated inio & form that the ZXE1 recognises &5 an ordinary
ZXB1 program, You start this process by typing in RAND USR 17185 (NEW
LINE}

The Transkaticn program now stars looking atthe BASICODE malerial, line
by line, A statement is replaced by a loken and when | Comas Acfoss 8
second statement on one line, It generates a new line for this second stale-
ment. LET and GOTO slatements ane inserted where necessary, and when
this is complate, the REM statement ks erased. You can therefors expect
the following result

Original After Loading From Radic  New Version

1210 REM A=400:B-2 1210 LET A=400
1211 LETB=2

1220 REM LET A%$="ABG" :BS="FGH" 1220 LET A%-"ABC"
1221 LET B$="FGH"

1225 REMIFA>BTHEN A=8: 1225 |F NOT (A= B)
PRINT ™A WWAS < > 8" ; 1300 THEN GOTO 1230
1226 LETA=B

1227 PRINT "AWAS < »B"
1228 GOTO 1300

1230 REM PRINT A PRINT B 1230 PRINT.A
1231 PRINTB
1300 REM PRINT "ENDVE", A% 1300 PRINT "END VE", A%

You can test this systam out by using RAND USR 16618 (NEWLINE)

You don't need a cassetta, bul you will nied 10 press BREAK. You can now
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17165, | you press BREAK during the translation process, the computer will
stop transkating and you will once agaln see the-screan. You can go back to
transkating by using RAND USR 17165 again and the comiputer will pick up
whare it left oft

Adjustments

Once you have lcaded and transiaied 8 BASICODE program you Can new
try to RUN H. Some programs broadcast in The Chip Shop will run
immediataly, But Inere will also be a few that need some changes to be
mada. These changas will become clear during a test run. Type in RUN
(NEWLINE) and note any error messages that come up. Check the line the
computer refers to. Remember that unlike other computers In the
BASICODE systam, the ZX81 does not like string variables and FOR-NEXT
variables which consist of more then one character, &g, TN and 'FOR
IN-0TO 10" You will have 1o change these to variables of a singée charactar
irestead

Suppose you choosa Z5 (o replace INS in the program, That is fine, as long
as 75§ doesn'l appear elsewhera in the BASICODE pragram with, of course,
another meaning. So if's a good Idea, once you have chosen your singhe
characker variahie to check that it dossn't exist in tha BASICODE program,
Ta do this typea in:

RUMN 400,-"1" (for search),-"Z8" {for word)

This simpla rouling now scans through the antire program . and gives the
message FOUND it it doas find, in this case, 2%, i you don'l gel thig
measage, then it is safe to replace INS in the original by 25, You do this by
lyping I

RUN 400,-"2" {lor replace), -"INS” (for word), -® Z$" (replaced by).

Mote: The space before the 2§ is deliberate. Both the variables must be the
same length, 5o when you put the single character in, you must leave that
spaca

DATA-RESTORE-READ process:

In most cases you can replace DATA by DIM D$ {...) LET D=1. You must
work out the dimensions of D%. The number of DATA plements s the lirst
number, and the length of the longast element is the second. In addition,
D% must be flled with 8 number of LET statements, RESTORE thus
becomes LET D=1, and READ A% becomas LET AS-D$(D) LET DD 1.

In most BASICODE programs, programmers tend to put DATA into table
form, and use statements elsewhera in the program to manipulate i,
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Before After

2000 FORN=1TO.. 2000 GOSUB 3000

2010 LET READ MSIN)

2020 NEXTN

3000 LET DATA "MO', "TU", "WE 3000  REM M$(1)="MO"
ME(2)-"TU"MS(3}="WE"
RETURN

Wa don't need lines 2000-2020 in the above example. Instead, the data is
rewrittan in another form i line 30000 1f we now start up the Translation
routine using RAND USR 17165, a number of neat lines will be made from
lirse 3000, aach with [z own LET statement.

Mote: RBemamber thal seme other computers allow the table index to be 0,
Ie LET Ag{0)="VB"
Al we have to chack now are LEFTE, MID$, and RIGHTE.

LET a%="ABCDEFG"
LET BS&-LEFTS{AS3) LETBS-MIDS(A$3.1) LET BS-RIGHTEHAS 4)
BS |z now-"ABC" BSis now="C" Bf ts now="DEFG"

But we could also write B =LEFTS{"ABCDEFG" 3}, and s0 on, and get tha
garme resull. So for the ZXE1 this would become:

LET B§—ASTO3) LETBS-AS3TO4) LETBS-AS(LEN AS-4) TO)
Line number 998 is a vary spacial line. REM COPY COPY. This is tha ter-
minator ling and everything afler the terminator ling with a higher line
number {i.e. larger than 998) |8 erased. You can change this ling number if
YL wish,

Mote too that the Reading routing will scrap any lines above 9980, and line
numbers will move in staps of 10,
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TANDY TRS-80 MODELS | & Iil
VIDEOGENIE

Tha BASICODE transiation program has Deen designed for TRS-80
Madals | and Il and the Videogenie, However, you will need o construct a
gmall interface. This is not all that difficult and should not deter you from
going lurther with the BASICODE idea, You can also use BASICODE with
or withioul o diak drive

TRS-A0Fg -1

Y T iwa E"" aay b J j_l@!_

3 .
I
I LM 324 3 = +% Yalt
AL = g f il = manma
2 TALEDA 4 (4 = = 5 Yol
I ﬂ':.' :_;:'_—5. P = mansa
v iy I TALE3ID 3 14 = = 5 vall
" 7 = mansa
.ﬂi-,. I 7ALERSS o I& = » 5 Yolg
-
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The extension circuit board

The circull description |s given in Figures 1 to 4, and In the circuit diagram
{TRS-80 Fig 1) and you shauld note tha following:

- LED off: There & no inpul shgnal

LED on; The input signal is greater than 200 m\y and the frequency
ia" greater than 300 Hz. Withoul any Inpul signal, DO
remaing high [Le. loglc 1 or hi-state). The current con-
sumplion of the printed chrcult board is-about 30 mA

Detalks of a suitable power supply-are given in TRS-E0 Figura 5. But thiz will
not be necessary if you decide to mount the printed circuil board inside the
computer Kevboard or expansion interface. The power supply from the
computer can easlly cope with the extra power drain from this interface.
The prented clecull board layout is shown in TRS-80 Figure 2 and the com-
ponant detalls are nated in TRS-80 Figure 4.

The printed circult baard for this Interface iz available ready-made. It may
e orderad from tha following addrass:

TRS-80 Usors Group,
FO. Box 551,

2070 AN Santooort,
The Mathsarlands.

The printed cireuit board cosls £2,00 including posiage. Only the prinied
circuit board is supplied not the components: You should be able to find
the latier in electronic component shops or by mail order,

The BASICODE Translation program

Load the Translation program lor tha TRS-S80/Videogene which you will
find an Side 1 of the cassette. This is done in the normal BASIC mode,
using CLOAD.

After you have typed in RUN, &8 menu will appear asking you which
compiuter model you are using. If vou follow tha instructions on the soreean,
you should end up with the Translation program ready for use. Onoe you
have done this, STORE the ad|usted Translation program either on disk or
cassetie, Use this modified program as your BASKCODE-2 transiator from
naw o,

Using the Translation program

When you wish to use BASICODE again, load the modified program back
inbo the memory using CLOAD or LOAD, as appropriate. After you have
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RUN i, vou will see the statement ‘READY' appear on the screan. The
Transiation program (s now ready for use, and you have 1018 bytes of
miEmory space keas than norrmal

e following commands ane now avaliabie:

-@ET: You usa this for loading & BASICODE Tormal program
from tape into the compules

Thi normal BASIC is unallected by the BASICODE transkation program in
the memory. You can still load TRS-80 tapes using CLOAD, save using
CSAVE in TRS-80 format etc. But note: If you have & program in the
mgmony, and then load the BASICODE Translation program, you will lose
your orginal program. So save it first using CSAVE or SAVE.

Thie axlenson circult board interface should be connecied to Port 16, bit 0
A 40 way connector is then used (o make a connection ta the bus located at
tha back of the computer (Port 256 bit0 & 1).

Loading programs in BASICODE

In order to be able to lcad a BASICODE program from cassetle {ape. you
will need one of the interfacas described above. Note thal tha loading
routine doas ot give o NEW command, so if you are just starting 1o load a
BASICODE program, first type In NEW. If you do not, then the BASICODE
program will be merged, In the same way as when you use the disk-BASIC
merge commands. Ramembar this, especially if you wan 1o pul programs
together and eventually re-numbser the result.

You start the loading process by using the command GET. The cassatie
recorder will now siart and the program Enes will eppear at the fop of the
screen, if the mamory capaclty s insufficient, the statement 'MEMORY
FULL' will sppear and the tape will stop, Similarly, if you press BREAK
during the loading sequence, the statement 'BAEAK IN PROGRAM' will
appear and the tape will stop. if there is a reading eeror, then you will see
'CHECKSUM ERROR' appear. But, usually, no statement will appear. and
ihe recorder will shut off when it reachas the trailar 1one on the tape,

You novey have Lha lallowing options

BREAK - The inpul of programming will stop and the ¢ promping

KEY cursor will re-appear. You use this if there is a problem
wilh the program you have just loaded.

ENTER- This Hrve will be accepied inlo he mamory,

KEY
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BSPACE This e will not ba sccepied Inio the memary, for example

KEY if thare is a fault in the line-number.

SPACE - I you peess this (or the ENTER key) repeatedly the

BAR program is read in at full speed, This is useful when the
program containg no faults,

The pressing of ENTER or BEPACE autormatically brings up the next line of
ihe program for inspection,

If there are control characiers in the program (other than CR or ETX), or
there 5 & reading error (slopbil not a "1" or bil 7 not & "17), than the
character in guestion will be underlined using a -, You can use this facility if
yoUu are Irylng 1o rescue a program rom a very poar quality ape, |n con-
junction with the edit faciity.

You can also load from a tape more than once, adjusting the playback level
1o different sellings uniil & compiele program s obiained. If the MEMORY
FULL' statemnen| appears, some of the program will have been lost, bul
v-';:l;; has already bean put into the memory remains there, and can be
u &

The saving routine for BASICODE

You do not nead the special Inlerface to save a program in the BASICODE
formal. You can begin the saving process by using the command PUT, The
program is then saved onto Casselte in the BASICODE formal and the tape
will start automatically, I the stalement 'MEMORY FULL appears, then the
program was not completely stored in the memory, due to lack of space.
What was stored will be pul onto fapa. You can only intarrupl the saving
process by pressing the reset button at the back of the computer. Mol thai
contral charackers In the taxt, such as /' will not ba destroyed, &0 make
sure that they do not sppear In Your BASICODE programs, or you may put
other brands of computers into HilL Read Chapters Twoor Three for details of
the guidelines to follow with the BASICODE Notethatthe command GET will
not affect other brands.
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Chapter Eleven
THE FUTURE

Since details of BASICODE spread outside The Netherlands, tha Dulch
have received many thousands of letters. |1 became clear that the most
popular computers in one country may not even exist in another. The Idea
of putting the entire BASICODE-2 protocol into Chapter Four = nol only to
explain it to users of computer makes already in the group, but It is hoped
thal experienced users of other makas will study the protocol and create
translation programs for their computer, If you succeed, please do nol
keep it o yourselfl

We will publish updates lo this handbook with detalls of transiation
programs for other brands. Authors are always credited, and details of how
to take part are given in the first chapier of this book.

BASICODE has grown from a simple idea for exchanging software, back in

1979, to & standard in regular use in many parts of the world. We hope you
will confribute to make it even batter kKnown.
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BASICODE2 is justlike Esperantofor microcomputers.
t enables micros of different makes to 'talk’ to each other:
It is simple to use and has established itself a5 an
ternaticnal standard which can be used on some af the
most popular home micros including:

lell and He
BBC Models Aand B
Commodore 64, Pet and Vic 20
Sharp MZB0 A
Sinclair ZX81
Tandy TRS-80
Video Genie

BASICODE 2 will allow you to use prc?mms broadcast
in the BBC's radio series The Chip Shop and also o
exchange programs with owners of these micros.

How does it work? The BASKCODE 2 kit comprises a
handbook and a cassette: On ane side of the cassette are
the translation programs for the micros listed. The
I:r.mslatlﬂ Illf:Er‘:%r.zurﬂ when loaded will ‘teach’ your micra
Cnce it 'knows' BASICODE 2, your
mu:m can translate and use programs written for these
ather micros. You can also record and use the programs
broadcaston Radio4, Onthe second sideof the cassette s
a selection of games and scientific and educational
programs to start you off with BASICODE 2.

ISBIN G-506565 -14-4 BASICODE2 kit £1.55

e e
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