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Chapter One
INTRODUCTION

This book and the accompanying cassette contain the details of NOS-
BASICODE. It has been desighed as a standard for software exchange
between afferent brands of computers. These include some of the most
Popular brands being used in many diferent parts of the world

APPLE 18 lo TRS-80
BBC ModelsAaB ©VIC20
‘Commodore 64 Videogenie
Sharp MZ80A zxai

‘Side 1 of the cassette contains the various translation programs, each
specie to a particular brand of computer. In simple terms you frst feach
‘your computer the BASICODE standard by loading. the vansltion
rogram,then you can read and writ,using the standard, Instructions on
ow todotis are contained inthe following chapters.
course,i's possible thatyour brand of home computers ntisted. so,
in Chapter Four, the BASICODE protocols described, which wil help you
Compile translation program for your computer. Natural, you will need
ome programming experience, but if you succeed, ltus Know so we can
then include Rin future editions of this handbook. Translation programs
should be sent to us on cassette wth a printed listing if possible. The
‘address is The Chip Shop, BBC, London WIA TAA.
Programsfollowing the BASICODEprotocol arealso welcome. These may
'be used on the air so that athers can benefit. Credit will be given to the
author
Itisimportant to stress that BASICODEhas been produced on an entry
on profit-making bass.
t/hasis origins in the weekly radio programme Hobbyscaop which is
‘broadcast by the Dutch domestic service, Nederlandse Omroep Stichting
(NOS).
Hobbyscoop transmitted its fist computer program in 1978, at which pint
‘many lislners wrote to ask if there was something wrong with ther radio
receiver! The following year computerdata was transmitted each woek In
‘cooperation with TELEAC which is roughly equivalentto the Open Univer-
iy
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[At that time four brands of computer were popular: Apple, Exidy Sorcorer,
PET and Tandy TRS-80. Each computortherefore had its own week in the
‘month when machine-readable data could be transmitted. Gut this led t0
problems forthe broadcasters. Two of the computers Used a very slow
baud rate which meantthat inteligent programs took up far too much
airtime on a national radio network. Up to eight minutes of objectionable
hoses was too much even for the enthusiasts! Added tothe, the caseatto
‘ystems proved to be rather unreliable an two ofthe four computers. Only
8 ery sal group of he Dutch computing pubke wesbog reached at any
‘onetime,
‘Klaas Robers, who is a wellknown invent radio amateur in The
"Netherlands, ten came up with an inleesting proposal. This inved the
Creation ofa type of Computer Esperanto which could be reed and written
by various home computers. A group of computing hobbyists got together
‘and BASICODE was theresult of many months of research, Later, when the
limitations of the trst BASICODEwere recognised, Klaas Rabers, together
with Jochem Herrmann, developed the improved BASICODE-2. This has
‘now been in regular on-air use since January 1st 1963.
It was soon discovered that the Dutch medium wave signal was reaching
‘ulside the Dutch borders. Letters came trom compuler enthusiasts In
England, Germany, Belgium, France and Denmark asking for more infor-
‘mation, Further nternabonal interest was created when the Dutch external
Service, which broadcasts worldwide on short wave, took an interest in
BASICODE. The Thursday English language programme Media Network
‘ana feature on the code. They alsotried a series of popular experiments
‘nth a slowed down version of BASICODE running at 200 Baud. The data
‘went out on short wave and listeners within 1,200 miles ofthe transmits
reported success.
The weekly Hobbyscoop programme isin Dutch, natural, but it can be
received in some pars ofthe UK. Itcan be heard on Sundays at 1810 GMT
In winter, 1710GMT In the summer months, on medium wave 747 KHz, oF
401 metres. Because listeners in Denmark,Belgium, Southern Britain and
‘West Germany can load BASICODEprograms from medium wave without
problems the computer sogment ofthe programme (around 1840 or 1740
GMT), now includes short explanations in English. Ifyou are in range ofthe
medium wave broadcasts, tune in and see if you can receive them.
[Apart from the people named above who have beeninvolved with the
success of BASICODE, many individuals in The Netherlands have helped
Us in the production of translation programs and,in some caes, hardware
designs We thank them.
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Chapter Two:
HOW TO USE BASICODE-2

[BASICODE-2 was developed because diferent micro-computers not only
speak different dialects of BASIC, but also record or save the programs
‘onto cassette in diferent ways, All mlcro-computers that use cassettes
‘record thew programs a5 a series of bleeps but diferent machines use
‘ferent frequencies and various methods of coding. BASICODE-2 is an
‘audio encoding standard that can be used to store and retrieve software
land can be used witha large number of micro-computers. Once a micro
Computerhas been faught BASICODE-2it can then run programs written
‘on silent makes of micro-computer. The only problem that remains is
the diferences in BASIC dialect but BASICODE-2 again gives us th
solution. Our Computer Esperanto interprets the program instructions $0
that they ll work on all the miero-computer listed in Chapter One. This
‘does mean that f you wantt write programs for BASICODE-2 you should
‘write them according to some simple rues. You will ind these in the
‘chapter written spectcall for your micro.

 

 

How to load BASICODE-2
‘On thefirst side ofthe tape you wil ind a number of citterent versions of
BASICODE-2. They are each preceded by anintroduction, so find the one
{or your micro-computer and load it inthe normal way. There will be some
specialpoints to bear in mind for your particular computer so refer to the
relevant chapter for full details.
Once you have loaded BASICODE-2 you are ready to try out some
BASICODE-2 programs. On the second sideof the tape you wl ind some
‘demonstration programs. Toload one of these programs you should folow
the instructions on the sereon and also, for some micros, reler to the
instructionsinthe relevantchapter, When the program starts loading you
‘will ee the program being listed on the screen. You wil be able to check.
the program forerror and make corrections betore running it
"Now that BASICODE-2 Is running on your micro here's how you can use
the Chip Shop programs.
Chip Shop Takeaway
‘The Takeaway serviceallows you to get software from your radio, The BC
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is broadcasting software late at night on Radio 4. Check in the Radio Times.
for detals of transmission times. The software belng wransmited is written
in BASICODE.2 80, armed with the translation tape, you wil beable trun
the programs onyour micro.
‘To make sure that the programs run properly you need to make a good
recording, Here are some ips:
1. If possible record off VHF, because its higher quality signal and less
suscepltie to interference. it thats not possible then use long wave or
‘medium wave, For requencies soe the Radio Times.
2, Use a direct connection between your tape recorder and the radio. If
you use a microphone someone's bound to Burst into the room at the
Crucial moment!
2, Set the recording level before the softwareis transmitted. Don't over
‘record asthis may distort the signal and the program mightnot work
4, Use a short tape if possible: C15 oF C30. These arelesstke to stretch
{and tean be frustrating looking for programson very log tapes.
‘Once you have successfully recorded the program on the tape you can
toad its yu cid withthe demonstration programs.
ne tinal point, When the Dutch started broadcasting sofware on medium
‘wave, they received reports of near perfect recordings from Germany,
Belgium, France, UK and Denmark. We hope thatthe Takeaway service will,
bbeas widely received as possible, inside and outside the UK.
‘Writing BASICODE-2 programs.
Having run some programs in BASICODE-2 you mightlke to write some
‘programs. These wil then run on any micro using the transiation program.
Because of the diferent BASIC dialects, you wil need to write the
‘programsaccording to a set of rules. BASICODE-? ensures that certain
‘operations (ikeclearing the sereen or movingthe cursor)wit always work,
"ho matter what make of computer you use. Detalls ofhow this is achieved
{an be found in Chapter Three. The programming rlesfor your particular
micro can be found in the relevant chapter. Somme micros have smaller
‘memories than others, so you may find that very large programs don' run
‘onal the machines,

‘8 HOW TOUSE BASICODE~2



BASICODE - THE
SPECIFICATIONS

‘Tone Modulation
“Two tones are used to record data onto cassette tape, the frequencies are
1200 and 2400 Hz. A"0"is defined as one fl cycle of 1200 Hz,

LI ea
[AYis defined as two fuleyes of 2400 He.

UU UU
Sequence code
‘The speed of BASICODEis 1200 Baud. A byte comprises the following
sequence:

 

 

  

4 startbit (logic 0)
8 databits(he eastsgniicant fist)
2stopbits (logic 1),
For example:
 

Sa
ud 0.0 0[1 ol lo}

fetalnai | ree
re

BASIC information
‘The BASIC program is codedether inthe form in which thas beentyped
In oF asitis dlsplayed onthe screen when the command LIST is given. In
‘mostcases, however, ths I nat the form in which itis retainedin the com>
puters memory.
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oecaetieameida gsinaihamenendinaanimag aniheneinnesitaaadet iteiea
‘mation Interchange (ASCI), and each BASIC line is closed with CR (Hex
{8D}. Each ASCIbyteinthe program receives an eighth bit.
The tone sequence
‘The cassette tape recording of a BASICODEprogram will consist of
Leader: 5 secondsof stopbit|-2400 He)
ASCIIStart Tox Hex 82}
BASIC informationin ASCII
Checksum
Taller: Seconds of stopbit(-2400 Hz)
‘Checksum
‘A note about the checksum. This isa simple code used to check that the
program has boenread from the tape successfully Ifan error is indicated
by the checksum then BASICODE-? wil fell you and you should list the
program and correctthe error Then you can SAVE the program in the
‘sual way.
Technical noe: the checksum is a number stored as an & bit computer
word. Its calculated by performing an exclusive or on all the previous
bytes In the block. Unike all the other transmited ASCII characters, the
‘checksums eighth bit snot set to "1" but may be" or"0"

 

‘The improved BASICODE-2
‘The idea of the first BASICODE was to be able to transmit machine
teadable programs overthe a. For the most part this worked extremely
‘well A program from microcomputer X could be read by computer ¥,
‘Simply by using the BASICODE translation code tape in betwoen. The
regular Wansmission of BASICODE programs since 1978 by the Dutch
domestic service (NOS) showed that BASICODEwas extremely relabl,
fften better than the computer's own cassette interface standard. Radio
‘amateursin the Netherlands soon obtained permission trom the Dutch PTT
to-experimentwith computer data tanster using BASICODE, and excellent
resultshave been reported using VHF links.
However, theregular broadcasts also highlighted someofthe imitations of
the original BASICODE, mostly as a result ofthe various BASIC dialects
The rules ofthe crginal protocol dd not work in all cases.
‘So, based on experience, improvements were made to the standard to
Greate BASICODE-2. The working of various BASIC insirucions. was
‘examined in the various dialects. In dong so, many differences were
‘iscovered. However, there was common ground amongstthe computers
10 BASICODE ~ THE SPECIRCATONS



Reastephdrab’+temryrteinaetanaig:ftts
‘All computers worked in Microsoft-BASIC,orhad the possibilty of doing
50, A subset of standard BASIC instructions has now beendrawn up, which
hhas the same meaning in all the various BASIC dialects, These are dealt
with in more detal in the next chapter. There are also a number of very
Important functions which are brought into. acton using. different
commands on different computers. These include the clearing of the
‘seen and the commands to a printer.
“The solution in this caseisin the form of subroutines on agreed fixed
BASIC line numbers. The subroutines are of course different for each
brand of computer, but they all work in much the same way. The sub-
routines are called when a particular functionis required.
This means a new discipline in programming and the adjustment of
‘existing programs to meet the new standard. However, the effort appears
to be worth the trouble, since BASICODE-2 programs now work on many
brands of computer without having to be adjusted by the user betorethey
walla,
‘The subroutines are contained In the BASICODE:-2 translation programs
on Side tas part of the loading sequence and theretore do not have to be
Dart of BASICODE-2 programs you exchange with other users. The
asset with this handbook contains the translation programs you wil
‘need. In most cases itis possible to choose whetherornot the subroutines
‘are read or recorded with the main BASICODEprogram,
BASICODE-2 is now the fruit of some years of experiments and is
practical medium of data transfer. Its a simple solution in cases where
programshave tobe distributed toa number of computerbrands.

BASICODE ~ THE SPECIRCATIONS11



NOS BASICODE-2 PROTOCOL
We havealready explainedthe Esperanto concept of NOS-
BASICODE,andtheidea of writing one program that can be of
Use toa numberofdifferent computers. What follows nowis a
detailed description ofthe standard, designedfor
Programmers who wish to use BASICODE-2.
1. BASICODE-2: The ground rules
‘There are four basic rules inthe BASICODE-2 protocol
‘a We only use BASIC statements that are understood by all brands of
‘Computers. list of thse can be found in section of this chapter.
», Since rule a. leads toa lot of practicalproblems, such as the inabily to
clear the screenin a standard way, ine numbers below 1000 are reserved
for subroutines. These perform the extra Tunctons needed In most
programs that cannot be achieved using the standard BASIC statements,
‘The precise function of these subroutines is describedin section 3. GOSUB
109, for example is used to clear the screen, GOSUB 10 putsthe cursor at
4 speetic point on the screen, and so on. These routinesare of course
‘speci to each computor brand and therefore they are not part ofthe main
rogram in BASICODE-2 standard. They are therefore included In the
\ranslation programs for each brand ofcomputer When combined with the
BASICODE-2datathe whole program is hen complete
©. We have to standardise the video display screen as consisting of 24
lines, each of40 characters. I you are programming in BASICODE-2 then
itisimportant that you bear the screen sie In mina! Unfortunatly the rule
snot quite assimple as this, There are computersinthe group with only 16
lines on the screen(e.g, TRS-80)and some that can only accommodate 22,
‘characters per line e.g. VIC-20). So unless itis really necessary, donot use
‘more than 16 lines onthe screen, and do not make lines longer than need
be, Bettr stil, use a subroutine which adjusts the lines 10 the size of the
Screen. This is possible using BASICODE 2
4. Aline should not be longer than 60 charactersincluding the spaces and
the ine number
2. The program construction
‘The following ine number scheme is used to build up a BASICODE-2
rogram:

0-998: Standard routines (see section 3). These routines are
different for each computer and are therefore contained in
the transtation program.

12 BASICODE - THE PROTOCOL,



1000: first line of the BASICODE-2 program. It must be in the
fallowing form: 1000 A=(value): GOTO 20: REM program
‘name. (value) fs the maximum number of characters that
‘can be used by all strings together. Line 20 is used to
reserve memory space forthe strings in those computers
‘which need

1010-22767: the main program. There are no resirctions on this
section, exceptthat line numbers above 32767 are forbid-
Sen,

‘Although it is not compulsory, it is @ good idea to build up your
BASICODE-2 programsystematcaly. Other userscanthen quickly under
Stand your method of working, and itis then easier to adaptif necessary.
‘We suggest thatyou use te following scheme:

1000 - 18999: the main program.
‘20000-24998: subroutines which you need for your program, butwhich

Contain statement which are nat allowed in BASICODE-2.
25000-29009: ines with DATA statements.
30000-32767: ines with REM statements. You can use this space for any

‘background details about the propram, references or your
name and address.

 

It's worth noting t this point the use ofthe subroutine lines 20000-24900,
Try to avoidthe Use of statements that are not alowedin BASICODE-2. In
‘some cases, of course, this is unavoidable, for example, the storage of
Variables on tape or disk. This is when you Use the ines 20000-24990. 1s
‘extremely important that you Indleate exactly what these routines are
Intended todo, orotherbrand userswill not be able to follow your logit is
‘also good practice to use ine numbers in steps of 10, husleaving plenty of
oom toinsert lines ata later stage,
3. Operationof the BASICODE-2 standard routines
‘These are written specifically foreach computer brand and form part of the
translation program. Thay look diferent in the various BASIC dialects but
Infact they do exactly the same in each case.
GosuB 100:
‘This subroutine is used to clear the ereen and set the cursor atposition 0.0
(the top let-hand corner ofthe screen.)

Gosus110:
This placesthe cursor at a specific point onthe sereen. The exact point can

BASICODE - THE PROTOCOL 12



bbe chosenby spectying the variables HO and VE. HOisthe position ona
line (0 the furthest positon to the let), and VE is the numberofthe line
The top line onthe screenis considered io be number 0. Remember that
BASICODE-2, the maximum screen size is 24 lines, each of40 characters
For ths reason HO mustnot be largerthan 39,and VE cannot be greater
than 23, The variables HO & VE are not changed in value on calling the
subroutine.
Gosus120:
This gives the poston ofthe cursor on the screen and sets the variables
HO and VE. HO-0's the frst positionon anyline, and VEO imples the topline-on the screen. By using this subroutine, and GOSUB 110, you can
‘move the cursor about the screen,
Gosus 200:
This checks if a key has been depressed, and i 30, puts the character in
the variable INS. fio key was pressed then INS isan emply string. In
principle its possibie to putanycharactoronthe keyboard intoINS,includ-
ing control characters. Sut be careful. Not all contol characters have the
‘same function on different brands of computers. So itis best to avoid
Control characters. The FETUAN (or ENTER, NEWLINE, ec)Key, though,
‘doeshave ASCcode 13 on all computers,

Gosus 210:
This subroutine waits unt a key has been depressed and then sets the
charactorin the variable INS. It difers from GOSUB 200 in that this sub:
‘outine waits uni a key has been pressed, whilst GOSUB 200 only checks
‘whether a key nas beendepressed.
Gosus250:
‘This s used to activatethe Deep on most computers with this facility Note
thatthe pitch and length of the fone fs nat specified inthis routine, and
therefore it isnot suitable or making music
GOsus 260:
‘Ths gives a random number in the variable RV. The number is always
smaller than and larger than, or equal to, 0. It's a useful routine In
Statistical programsorin games,

 

 

Gosus 270:
‘This ties upthe variable space and reports how much memory space Is
stil available. The variables are not erased! The numberof fre bytes over
'Splacedin the variable FR,
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Gosus 300:
“This creates a string SRS using the value ofthe variable SR This string has
no spaces ateither the beginning or the end ofthe number, in contrast 10
the BASIC statement STFS). In some BASIC dialects

it

does contain
‘spaces, 0 the statement STAS( 1s thus forbidden in BASICODE-2

Gosus 310:
“This routine creates @ string SRS which is determined by the variables CT,
GN. and SR, SAS is equlvalentin value to the variable SR andis always in
fixed-point notation, The total length of SAS is thus CTcharacters, of which
CCNcharacters come after the decimal point. I the number does not fitinto
the given form, thon SAS wll consist of CT asterisk. I necessary, SR wile
rounded oft The variables CT, CN, and SF are not changed by caling this,
Foutine. Here are afew exampies:
CT-7:CN-3:SR-2/3: GOSUB 310gives SRS as "0.667"
CT=8;CN-5: SR--1.1E-3: GOSUB 310 gles SAS as -0.00110"
CT-8:CN.-0: SR-23.6:GOSUB 310 gives SRS as "24"
CT-a: CN=1: SR-100: GOSUB310 gives SRS as ™**" 

Gosus 350:
Prints SAon the printer, but does notclose that particular line. Thus you
‘can print more than once per line using this particular subroutine. But
‘emember that not all users have a printer and sotr to nclude a choice in
‘your program between using the printer or the screen display.

Gosus 360:
Closes the line on the printer and begins with anew line

4. Variables
“There area few restrictions governing the use ofvariables n BASICODE-2
programming. This Is necessary to make the exchange betweendiferent
brands as simple as possible.
1. Numeric variables are real and single precision. Do not count on prec
‘sion greater than 6 placesof decimal
'b, Names for variables should be a maximum of two characters long. The
fist character must bea ete, the second character i used) can beether
a leer or a number The names ofthe variables should be writen using
BLOCK CAPITALS. Small letters are not allowed. in the case ofstring
‘Variables, the names always folowed bya S.Allother characters, such 2s
18, orSbare forbidden

BASICODE - THE PROTOCOL 15



c. Logic variables are those which are "true" or “false”: You are not allowed
{o use the numericalvalueof the logic variables. This is because in some
cases the "rue" is interpreted as +1, in other computers as -1. The result
‘can only be used in an IF..-THEN construction (1c. A~3" (B1) ie not
alowed)
4. Botore a variable is used,it must be given a value. Do not assume that a
‘variables automaticaly enazero valueathe star of the program.
‘2, The maximum string variable length s 255 characters,
{. Names of variables may net begin withthe latter ©. These are reserved:
for use within the BASICODE-2 standard routines.
‘9. Thofollowing variables are excluded: AS; AT; FN:GR; IF; Pl ST: Th TIS;
To,
fh. For communication with the BASICODE-2 subroutines use Is made of
the followingvariables: MO:VE; FR; SR GN; CTRV; INS; SAS,
‘5. BASIC statements and operators

ABS. RESTORE
AND RETURN
ASC RIGHTS
‘AIN RUN
cus SGN
cos SiN
DATA san
bit STEP
ENO STOP
EXP TAB
FOR TAN.
Gosue THEN
GoTo 10.
i VAL

  

v
a
i
s

‘Above we havelisted the BASIC commands and operators, mast of which
can be used without any problemsin BASICODE-2 programs. We have no
Intention at this point to examine in full each of the commands and
‘operators. Many books have already beon writen on the subject. However
‘we have decided to give a short summary since there area few restrictions
‘on certain BASIC commands in BASICODE-2.
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BASIC commandsand their meaning
ABS

AND

asc.

ATN

curs

cos

DaTA

Gives the absolute value of the stated variable, For
example:
A=10B-ABS(A)—Bisnow-10
‘A--20B-ABSIA) Bisnow=20
A-1B-ABSIAS) Bis now:

 

Logic AND,can oniy be usedfrlogic variables. Theresult
ig logical result, Use brackes to snow clearly the order in
hich the work's tobe done. Examples:
JE (A=5) AND(B-0) THEN
(Q-(A-5) AND (B-O}1F Q THEN,

 

‘This aves the ASC! value of he fistcharacterofthe given
string, amples:

B-ASO(AS) _Bisnow-65
ASW"BEER"B-ASC(AS) Bis now 66
  

Gives the arctangent in radians of the given variable. For
example
PRINT ATN(1)
0.785308
PRINT ATN(-1)
-0:785998
‘This gives a character with the same ASCII value as the
‘iven variable, The variable can be anywhere between32
tip 10 and including 127. Be very carefulwith values less
than 82, since control characters on diferent brands of
‘computers vary Only the RETURN key always has the
Same value, ASCII cade 13. In adaition het all computers
Fecognise lower case letters. So be careful with ASCII
des larger than 86, For example:
'AS-CHRS(65) AS now containsthe letter B
‘Tis gives the cosine of the given angle in radians. For
example:
PRINT COs(1)
‘sea02
‘After this teem wil flow numbers and/orstrings unt the
fend of he ine, which can be read using READ. On a DATA
line there should be no other statements, such as REM.

[BASICODE - THE PROTOCOL 17



Theelements should be separated by a comma. String
variables must be placed between quotation marks. For
example:
DATA 100,200, “HELLO”, "BASICODE”4.6,89

bm. ‘This statementis used to dimension arrays. An array ean
only be dimensioned once in @ program, and beforeits
"used. The maximum number of dimensions s Wo, whilst
the maximum number of elements is imited bythe sizeof
the memory. One DIM statement can be used for more
than one array. But there are two points to note:
1. In some computers arrays up to 10 elements do not
hhave to be dimensioned. in BASICODE-2 programs,an
array must always be dimensioned.
2. The element wth number 0salso allowed, so A(Q) and
‘ADS(0.0) do exist. For example
‘DIM AS(12),HD(00, 100), MP(1000)

END Used to indicate the end of a program. Do not just let @
program stop. Always finish with an ENDstatement

EP. Raises the number e(-2.71828.)to a spectid power. For
example
PRINT EXP(2)
7:38906

FOR.TO. STEP.NEXT.. Program loopconstruction. The oop will be used
at east once. STEP can be left out, in which case the step
is automatically 1. NEXT must only be followed bya single
variable, For example
FORX=10 70 100
Program in loop
NEXTX
FORC-ATOBSTEP-3
Program in loop
Next
FORI-1T0 10FORJ-1T05
rogram in loop
NEXT NEXT!
Note: don't jump out of a FOR-NEXT loop before it has
‘ended. A way o end the loop is by raisingthe variable to
‘exceed the end point.

18 BASICODE ~ THE PROTOCOL



GosuB

Goro

IF. THEN

input

int

Used to call a subroutine and indicated bythe line number
foliowing the statement Forexample:
GOsUE10.
Note, though, that A-100:GOSUBAsnot allowed.
Indicates a jump toa given line number. For example:
GoTo 1500
"Note,though, that A=1800.GOTO Ais net alowed.
Conditional spit for between IF and THEN wil be logical
variables or logical comparisons. If thelogic is "true" then
the process continues through to statements ater THEN.
‘ot, then the computer simply moves to the next line. A
line number may be given after THEN, from which the
‘program should Continue. Note that ELSE is forbidden in
BASICODE-2, For example:
IEA=3THENB-0: 0-5
IFA>S THEN 1500
(C-{A>3}1FC THEN GOSUB100
Note:
Use F..THEN 2000,
and not: IF.GOTO 2000,
Use IF. THEN GOSUB2000
and not: IF.GOSUB 2000,
‘Asks the user to input ether a number ora string variable,
‘A string may not consistof either commas or colons. I
‘commas or colons are needed,then itis better to make
use of subroutine 210. A promptstring is not allowed, and
neither is more than one variable ater an INPUT. Most
BASICsprinta question mark on the screen to show that
input is required. n some computers, when the RETURN
‘ey is pressed, the line trom the last cursor pointtothe
‘endof he lne erased. Examples:
PRINT "WHAT'S YOUR NAME"INPUT NS.
PRINT “KEY VALUE IN": INPUT A: INPUT &
But note
INPUT "YOUR NAME"; ASis forbidden,
Gives the targest whole number (integer) less than or
‘equal tothe gven variable. For example:
A-21:8.INTIA) Bisnow-2
BuINT-18)  Bisnow--2
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UE.

LN

Ler

Los

Mis

Next

Nor

on.cosus.
ON.GoTo.

Upnd t0 semen A Danrmet & eceore Soe 8 ae ee
starting with the character farthest tothe left. You may
Select a minimum of 1 character up to the maximum
‘number of charactersin thestring. For example:
'AS= LEFTS(‘BASICODE"S)
‘AS now consists of BASIC"
But note that C$LEFTS ("BASICODE"; 0s notallowed.
‘Reports the length o a given string. For example:
AS-"BASICODE™ A-LEN(AS) Ais thus
ASASLEN(AS) Alsthus0
The variable name lett ofthe equalsign is assigned the
value ofthe string or expression to the ight ofthe equal
‘ign. It isnot realy necessary, since LET A-5 is the same
aA-5.
Calculates the natural log ofthe given variable or expres-
sion. For example
PRINT LOG(t)
0
PRINT Log(10)
2.302585
“Takes a number of characters from a string, MIDS(ASXY)
‘aNes Y characters from AS, beginning with the Xth
‘character Note thatthe fst characteris number1, SoX~0
or -0is forbidden. For example:
AS="THIS IS BASICODE”
BS_MIDS(AS, 9,8)
BS now consists of "BASICODE”
Closing statomentfor @ program loop (see FOR). A NEXT
statement must always be followed by a variable.
Examples are given under FOR.
Logie negation, only usable on logic variables (s0e also
AND). For example:
A-5:B-NOT(A-6) Bis"tue”
A-(6-5):B-NOTA Bis"Talso"

‘Makes a jump to elther a subroutine or @ program line
‘Aor ON follows an expression orvariable. Alter GOSUB
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on

PRINT

READ

‘oF GOTOfollows a seriesof line numbers. The expression
or variable should be a whole number and determines:
‘whieh line number Is to be chosen. You can think of the
line numbers as having numbers: f the variableIs 1 then
the fst line number is chosen,ithe variable s 2 then the
second line number is chosen, etc. But the variable cannot
be greater than the number of ine numbers given. For
example
‘ON K GOTO 1100,3400, 1500 K has tobe 1, 2,0r3
‘ONIK-5)GOSUB 600, 700,300 Khas tobe , 7, or 8
Logie OR can only be used with logic variables (see AND).
For example:
WFA-5ORB<3 THEN.
C-{A-5) OR (B.<3}IFC THEN,
Prints a variable ora string on the soreen beginning at the
present cursor positon. More than one variable in a
PRINTstatement must be separated by somi-colons. fis
rot desired that the computer should automatically
Continue with the next ine then the end of the instruction
‘mustbe tilshed of with a semi-colon. Some computers
print one ‘or more spaces belore and/or after the
‘humber(s) being printed. you do not want this, then use.
Subroutine 300 oF S10. For example:
A-5:AS="HELLO": PRINT A:AS
SHELLO
PRINT "HELLO’ PRINT "THERE"
HELLO THERE
CN-9:CT-5'SR-5:GOSUB SI0PRINT'AVE -" SRS
FIVE-5.000
Reads the elements after the DATA staloments and gives
them 10 variables) which Tolow the EAD statement.
More than one variable after a READ statementshould be
separated by commas, After the FUN command, the
Computer wil read the DATA staring withthe lowest ine
‘umber. All data on that line wil be read beforecontinuing
‘with ary other DATA lines. But note: A numeric variable
must read only numbers, a string variable can only read
Strings For example:
DATA1, “COMPUTER'S
READ AASAEADB or
READ A'READ AS'READB or
READ AASB
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REM

RESTORE

RETURN

RIGHTS.

FUN

sin

son

This is used for adding REMarks in the program to help
‘other users understand what you are doing. Anything ater
‘2, REM statoment until the end cofthe line is Ignored in
BASIC by the computer. But do not use a colon after the
REM statement as this gives problems with some com-
puters
“Ths statement resets READ-ing from the frst DATA state-
rent in the program. But note that you may not give a line
umber afier a RESTOREstatement
Is used toindicate the end ofa subroutine. The computer
then jumps back to the line aftr the respective GOSUB
statement that started the subroutine sequence. A sub-
ouvine should always be closed with a RETURN state-
rent
Gives a number of characters of a given sting, ending
‘withthe ast earacter. The minimum number that can be
‘asked sf, the maximum being the length ofthe string, For
‘example:
‘AS-"BASICODE”
“Cove”.
‘But note that A$PROTOCOL": A-0:88-RIGHTS(AS.A)
isnotallowed because A=0.

 

IGHTS(AS 4) BS now consists of

Starts the program afresh,while all variables are erased.
Note that a line number after RUN 1s not allowed. For
example:
IF (AS="s9) OR (AS="T) THEN RUN,
Note that RUN 100iforbidden

 

Gives the sine of a variable which should be given in
radians
‘See COSfor futher deals.
{s used to give the sign of a variable, i. -1 ifthe variable is
regative, Qif the variableIs zero, and +11 the variable Is
poslive. For example:
A-5B-SGN(A)— Bisnow1
A--001:8-SGN(A) Bisnow-1

Calculates the square rootof a variable or expression,
vwhich cannot be negative. For example:
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STEP
STOP.

TAB.

TAN

THEN
10
VAL

‘A=SQR(2"50) Ais now 10
‘Sets the stop sein aloop. See FOR.
‘Stops the program, but retains the possibilty of going
further Keeping the same variables.
Is used in PRINT statements to move the cursor to
specie point on the screen. You can only use TAB to
‘move the cursor further on @ line, and depending on the
‘Computer, either spaces wil be printed or whatever is on
the line wil be Kept. Note that TAB(O) Is not allowed.
‘Although most computersstat counting from 0, there are
those that ‘start att. So for this reason itis better to use
‘subroutine 110, For example:
PRINT'A"; TABS); "8°; TAB(10),"C" ives:
 B Consome computers and:
ABC onothers.

 

 

Calculates the tangent of a given angle in radians. See
cos.
See.
‘See FOR.
{Gives the numeric VALUe ofa string, Buti the string isnot
purely numeric, the result is not the same on all com-
puters, For example:
[AS="1 AEB" A=VAL(AS) A is now=14E6
‘AS="12D": A=VAL(AS) A ls now undetermined, A~12 or

being possible.  

‘Summary
‘Now follows a short summary of the operators alowed in
BASICODE2,
In the case of numbersof variables tis operator adds two
‘numbers or variables together. Inthe case of stings, two
‘are couple to each other. For example:
BA1A-B:9 Alsnow=10
‘AS—"BAS" BS-"IGO"-C8-"DE"
DS-AS+B$+C5
1Stherefore "BASICODE:
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‘Subtracts two numbers or variables from each other. For
example:
A034 Alsnow-3
Muttipies two numbers or variable
‘example
An5B=3'2°A Bisnow-30

 

together. For

Divides two numberso variables. For example:
A-5B-100/A/2 —Bisnow=10
Raises a number or variable to a spectied power. For
‘example
A-28-16C-ARB Clsnow-6566
Logic operator: indicates oqualty betweenthe two expres-
‘ionson either side of it See also AND.
(Or: the variable name 10 the left of the equal sign is
‘assigned the value of thestring or expression tothe ight
‘ofthe equal sign, Examples:

 

A156) Ais"“tals’
aa"6 Alsnow=28
ASHELLO” 'AS now contains "HELLO™
Compares two numbers or expressions and checks
‘whetherthe one to the lft of the operatoris lessin value
than the one to the right. The result is therelore logic
variable. 'stringsarebeing compared, thenthestringtothe
left ofthe operator is checked to see if itcomes earlier in
‘alpha-numeric order than the string tothe right. You can
use this operatorfor alphabetical sorting, For example:

Bis"wue
AS="HO™ BS~"HA": A-(AS<BS) Ais thus “also”

 

Identical to < except thatthe tesis now “greater than” or
"later" in alpha-numeric order.
Checks to see whether two variables or expressions are
un-equal’. The result sa logical valve. For example:
A=t6< >7) Ais"tue
‘AS HO" BS~"H": A-(AS-< >B8) Ais therefore "Yrue”
IFAC >S THEN.
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‘Less than or equal to. For the function of this operator see
‘< but substitute "Tess than or equal to" in place of less
than’
Greater than or equal o. For the function ofthis operator
08> but substitute "greater than orequal" in place of
"greater than
Note: When using the las three operators the orderofthe
‘wo characters le important, For example. A~>Iwrong,
We trust the BASICODE-2 protocol is explained clearly
‘enough, and we look forward to your program contibu-
tions. For detalls of now to contribute, see Chapter One.

Jochem Herrmann
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Chapter Five
APPLEII &Ile

BASICODEis an encoding standard created to allow the interchanging of
programs writen In BASIC, between different brands of computers. The
rogram isting Is recorded on tape in ASCII using a specialstandard
Called BASICODE. This program makes it possible to read and write
‘standard BASICODEthrough the cassate recorder interface.
‘No changes are required to the Apple nor to the tape-recorder connec
tions. You can star right away! The program functions wih or without DOS
‘andis independentofthe sie of the memory. However, atleast 16K RAM
land Applesof either in ROM orinthe language card are required.
‘The BASICODE-2system
To transfer programs from one computer to another, without too many
problems, the software must mest some special requirements. Briefly, t
‘mounts to the fact that @ number of BASIC statements may not be used,
land some others only with certaln limitations. Instead you wil have a
‘humberof subroutines replacing these statements,
Each computerhas its own routines. A program consists now of two pars
first, a machine-dependent part, diferent for each computer, and
secondly, the main program, whichis identical forall computers. The main
propram alwaysstarts atine 1000, and uses the subroutines located below
line 1000. The Apple standard subroutines have been Included in this
‘rogram. What these subroutines do,and how to use them, is described in
Chapter Thre.
‘Only the main program needs to betransferred, since the subroutines are
‘contained in the BASICODE.2 transition program which you already
have. Priorto loading a BASICODE-2 program you musthave loaded the
subroutines.
How to use this program
By typing & and then RETUAN you wil get the main menu displayed on the
screen. Priorto reading in a BASICODE-2 program you can enter the sub-
Foutines by typing 1. You can checkthe subroutines by typing LIST. In this
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‘manner you can also load the subroutines if you want to write a program
Using BASICODE:-2 standards.
‘Option 2 loads a program trom tape, and option 3 saves a program on
‘ape. A detaled description ofthe load and save options now fllows.

‘The loading option
Ater typing 2 you will see ‘START THE RECORDER AND TOUCH ANY
KEY of the screen. Start the tape with the BASICODE program and as
Soon as you Hear the header tone,touch any key (the header is the tone at
the start) With the proper tape level the screen shows HEADER FOUND’
‘The computer loads from the tape Indicated by the lashing characters at
the extreme top right ofthe screen, After detection of the taller tone,and if
aig wall you wil90 the program listing start to scroll on the screen.
The newly loaded program is being added to whats already stored in the
memory.errors acu during loading, theloading process wil nat stop at
the traller. Press control C; the soreen will now display LOADING ENDED"
followed by a selection menu. Typing 1 results in a listing ofthe program
read. This isting can be stopped by touching any key.
Pressing the SPACEkey wl restart the listing,any other key hast there
fare not too many errors, the program may stil be entered by typing 2. Later
‘on you can correct Ityourselt When there are too manyerrors, tis better to
type 3. return to BASIC and try another load with a diferent volume seting
‘ofthe cassette recorder.
I the program is too large for your Apple, the load stops with ‘MEMORY
FULL’ ang LOADING ENDED: You canthen start ofollow theinterrupted
load sequence just described.
‘The write option
By typing 3 in the main menu you will be shown the next menu page.‘Again therearethree possibilies: option1 checks for maximum line length
{f 60 characters. This includes a space after the line number and a space
before the keywords TO; ‘STEP, THEN, ‘AND, "OF, "GOTO and 'GOSUB!
‘These spaces are automatically added by the save option,
“The pragram is also checked for contol characters. The numbers of the
lines. containing errors are displayed on the screen; the lines can be
Corrected before saving on tape. Option 2 saves the program on tape
‘starting at line 1000, the BASICODE-2 subroutines arenot included. Option
3 saves the entire program, which in fact contradicts the BASICODE-2
protocall However itis a useful contradiction
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‘Before writing, a table is generated followed by the message ‘START THE
RECORDERANDTOUCHANY KEY:
[Ater touching the key. the recording is started:when you hear the beep the
‘save process is compete. I the memory size of your Apple is too small to
store the program and the table, the program will be erased to mab
space.

 

In this case, you wil soe BASIC PROGRAM OVERWRITTEN. Ifthe table
‘ze i such that it cannot ft In your memory, you wil see ‘OUT OF
MEMORY ERROR: The program has been erased, but you can divide itn
‘sections whic,after save and load, may be merged, The memory size of
most Apples i sufficient, s0 twill not be very often that You need todo thi
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Chapter Six
BBC MICRO (MODELSA & B)

‘Youwil find two translation programsfor the BBC Mlero on the cassette,
‘The firsts the Load program and the secondallows you to Save programs
that you have writen in BASICODE-2. Both the programs are wit In
assembly language for optimum efficiency and the code occupies the
‘memory addresses immediately below the screen memory. When running
BASICODE: 2, HIMEMshould not be changed and the micro should always
bein MODE 7,
tis not necessary to load both the Load program and the Save program
into memory at the same time. Normally you wil be using the Load
program to translate programs tha you have recorded from Rado 4, Once
the programs ae translated, ou can save thom as BASIC programs inthe
ormal way and load them again without using the BASICODE”2 Load
program
The Load program
‘Once the Load program isin memory, ype RUN. The screen wil then
display a reminder of what to type in order to load a BASIGODE-2
program,
Remember that before you load in a new BASICODE-2 program, type
NEW. To oad a program, set the tape atthe beginningofthe leader tone
and ype in CALL &7AOO. As the program is being loaded it wil be sted on
the screen. there is problem during the loading you wil get the message
‘CHECKSUM ERROR: LIST tho program to find the errorand correctff
the program loads without problems, type RUN tose he program going
‘When you want to load a new BASICODE-2 program, pross the ESCAPE
key, type NEW and then proceed as before.
Apart from the main translator, the Load program also contains the
BASICODE-2 subroutines. The loading process puts the subroutines
below screen memory, folowing the machine code. When a BASICODE-2
program is being loaded, the subroutines are copied to PAGE and then the
BASICODE-2 program is copied trom the tapeto follow the subroutines,
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Once you have succssstuly recorded the BASICODE-2 programs off your:
radio and loaded them into your micro, you should SAVE them as ordinary
BASIC programs.
‘The Save program
‘This transition program is provided in case you wantto write your own
programs and save them in the BASICODE-2 standard. if you have
foliowed the BASICODE-2 programming guidelines given in Chapter Four
then you wll be able fo transfer the programs to a variety of other micro-
‘computers, So, to save your programs in the BASICODE-2 standard,
LOADthe Save program info the micro and RUNit This will compile the
‘code and place It below screen memory. When the prompt appears on the
‘sereen, type NEW and LOAD your BASIC program. When the program has
loaded, type CALL &7A03 it you wantto save the program and the sub-
‘routines or CALL &7A00 if youjust want to save the program on its wn,
Now sat upthe cassette recorder to record the BASIGODE.2 program and
press RETURN. You will see five seconds of dots on the screen as the
leader tone Is being recorded,and there isa furtherfive seconds ofdots
after the program has been transferred, when the traltoneis recorded.
It there areany lines longer than 60characters the Save program will mark
‘them with a Inthe 6st character. After the program has been saved, the
umber of ines marked is displayed on the screen.

 

Note: The BASICODEprogram is generated by converting the BBC BASIC
keywords to ASCIIcodeusingthe LIST command. The OSWORDvectors
altered to pass the interpreter

1.1000,
only the BASIC program iso be saved or

L
It the BASIC program and subroutines are to be saved. in changing the
‘OSWRCH vector the program inspects charactors as they are sent tothe
‘screenby the LIST command. The relevantcharactersaethen also sent to
the cassette port,
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(Chapter Seven
COMMODORE COMPUTERS

‘The instructions in this chapter apply to the following Commodore com-
puters:

‘CBM-3008 3016 and 3032 (with new ROM)
(CBM-4016 and 4032
‘CBN-8032 and 8086
‘Commodore 64
PET. 2001(with old ROM's)
wic-20

Introduction
‘The reading and writing of programs in the BASICODE-2 standard is
possible via the use of the Wansiation programs supplied with this
handbook. Each ofthe computers mentioned above has separate tran-
slation program speotically designed for that model. The translation
‘rogram checks that itis belng loaded into the correct model, and if not
‘wil automatcaly stop and give a relevantinstruction. The working ofthe
‘translation program is sightdiferent with each model. However, as far as
the user is concerned, the instructions which follow apply to all Com-
‘modore models If there are comments specific to certain models, these
‘appear onthe screen,
There is no need to make any changes to your computer to use
BASICODE-2, since the programs work with the standard hardware
‘supplied bythe manufacturer
Description of the accompanying cassette translation program.
Proceed as follows: frst LOAD the specific BASICODE-2 translation
program for your model of computer. When this is complete type in the
Command RUNwhereupon a menu wil appear on the screen. You now
hhave a cholce of wo functions:
1. Preparation ofthe Reading program to read a BASICODE-2 program
from tape,
2. Preparation ofthe Writing program to put a program in BASICODE-2
‘ontotape.
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‘Once you have chosen a number,the selected program is prepared in the
top 512 bytes ofthe avalable computer memory. While ths ‘s happening,
‘you wil see a counterdisplayed on the screen which follows the progress
Of this preparation process. When the counter reaches 0, the Job is
‘complato and therelevant translation program fs ready. On the screen you
ill see which SYSinstructions you can cal up. We suggestyou wet these
down on a piece of paper, since you can use these instructions atany me
Una you swrehthe computer oft
The chosen translation program is in fact takenfrom the strange texts in
the DATA Ines and converted into machinelanguage. This then placed In
the top 512 bytes of the memory. and the available space for BASIC
Intorpretation is therefore reduced by the same amount
‘After noting the SYS instructions i you then press the SPACE key, the
‘menu appears again. I you wish to load the other tranlaion program at
this point, you may do 80, However, if you are using either @ VIC-20, or a
PET with limited memory capacty, then ite advisable to load the second
translation program only when t's needed,
Ityou have already listed the program as read from the cassette, you mayhave beensurprised by the fist 80 lines. These are the fixed subroutines
described in Chaptor Four. These are used BASICODE--2 programs,80 be carefulthatyou do not erase them by accidentwit the use of NEW.
‘You will probably need these routines ata laterstage.
Reading BASICODE-2 programe
\With thefirst SYS instruction displayed on the screen after setting up the
Reading program, you can startup the BASICODE.2 Reading program.
‘The. memory is. then cleared fom. line 1000 onwards, where the
BASICODE-2 program wil be stored. I you are using either a VIC-20 or a
PET, then the statoment READY’ will appear onthe screen, aftrwhichyou
‘should type in the second SYS instruction. With the Commodore 64 and
‘CBM 3000 and higher the program automatically goes futher without a
‘Second insirucon. The screen now displays an instruction to press the
PLAY button on the cassette tape-recorder As soonas this i done, the
slatoment. "SEARCHING FOR BASICODE’ of ‘simply SEARCHING’
‘appears. The computer is now lookingfor the header tone on the tape.
‘Anything which does not resemble a header tone (such as speech before)
'signored.
\when the header is located, the computerwl indicate FOUND’ and wil ry
to load the BASICODE program. It you are using a Commodore 64
‘Computer, then at this pointte screen willgo Diank This is normal. On the
‘ther computers you will see lashing characters at the top ofthe screen,
This is text beingread from the tape, and although it goes very fast, you
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‘may be able to follow some of it As soon as everything has been read, the
Fecorder wil stop and the computer gives the statement ‘READY’. Inthe
‘case ofthe Commadore 68 computer, the screen will now return tonormal
You can now LIST the program you wish, RUNit, or otherwise adjust
Hf something has gone wrong during the reading process, then after the
recorder has stopped, the statement LOAD ERROR’ wil appear. On the
PETthis is simply clsplayed as ‘ERROR, Despite this though, everything
has been read from tape, s0 by isting you can check whether the program
can be corrected
Errors such as PRUNT instead of PRINT should show up cary. tor any
reason you wish to interupt the loading process, press the STOP key
‘which wil stop your tape recorder. On some computers you may need to
press the STOP and RESTOREkey, The section which has been read from
‘ape, up to theinterruption, has been stored. You can then type further ines
Inthe normalway.
It desired, the loading procedure can be started using the second SYS
intruction which appears onthe screen. In this case, everything which is
laready in the memory remains untouched: the computer simply puts wht
treads trom the tape afer what is already in the memory. So be careful
that line numbers are in the night sequence, if you are doing this
dollberately, otherwise you wil have problems running the program!
‘The Reading program checks to see f thereisutcient memory during the
‘reading process, I hs is not the case, the loading process stops and the
‘Statement ‘OUT OF MEMORY ERROR’appears. The program onthe tape
'S then toolargeforyour computer memory.
‘The Reading program makes use of the (fist) cassette butter during
‘wading of a BASICODEtape.
Because Commodore computers work with upper and lowercase letters in
‘non-ASCII way, the Reading translation program offers two methods of
processing lower case letters from the tape. One possibilty i that lower
‘Cage laters on the tape are converted to ‘Commodore’ capital letters. The
‘ther alternative is Hal lower case letters wil be converted to ‘Commodore
lower case letters, and capitals Into ‘Commodore’ captas. The latter is
performed only when ltrs arein srngs, Le. betweeninverted commas.
To inform the Reading translation program how to proceed, you must set
your computer either intext mode orIn graphies mode. The computor wil
{hen adjust the incoming program to te mode youhave selected. if you set
the computerto recagnise both upper and lower case letters, incoming
‘rograms wil be presented with both types as appropriate. However, his
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‘may not always be the most desirable form. If its not, then you can try
‘again usingthe graphics mode,
Writing in BASICODE
Uke the Reading program just described, the Writngtranslation program
's designed fo resemble the ordinary SAVE as much 8s possible. You can
start the Writing program using the SYS insirucionwhich appears on the
screen after you have loaded it. Before you can save in BASICODEof
Course, you will need to load the program that is to be saved in the
BASICODEformat When this is done, you can then select the suitable SYS.
instruction and the computer will ask you to press the record buttons on
your cassette recorder, Once you have done this, the computor wil then
Start Io gave the program on tape using the BASICODE standard. In the
case of the Commodore 64 computer, the screen wil go blank during this
‘saving process. In the case of other computers, you wil see fashing
Characters in the tp left hand corner ofthe screenindicating whats being
‘saved on tape. Alter the last character, 5 seconds of trailer tone is
recorded. The recorder then stopsand the statement READY appears. On
‘the Commodore 64,the screen then becomes active again,
Points to bear in mind!
In order for this system to work, you must folw these guidelines for
BASICODE,
4. Aprogram tine may not be longer than 60 charactersin length. Ityou try
to make it longer, then the Writing translation program wil stop the Saving
processwhen you try 10 save your BASICODE program. it will give the
‘Slatement ‘LONG LINE ERROR IN.” folowed ‘by the line number In
‘question. LIST this ine number, make it shorter, orsplitin two using two
line numbers. Then you can ‘use the SYS instruction to re-save the
BASICODEprogram.
2. Those characters which you seein reverseteld on the sereen, such as
‘lear-screenand all graphic charactersare forbidden in BASICODE. Ihy
‘appear in your program, then as you try to save it in BASICODE, the
process will stop. The statement ILLCHRERROR IN..” will appear,
‘ogether withthe ine number of the offending character. LL.CHR. simply
sandsfrILLEGAL CHARACTER,

 It you decideo save in BASICODEusing the graphicsmode, thenall letters
In your program willbe saved as upper case. Ifyou use the text mode, then
"upper and lower case letters that appear in strings wil be saved without
‘any change. PET owners can thus save a program using BASICODE
knowing thatit wil appearinthe correct form on ather Commodore com-
puters aswell
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‘There s a possibilty thatthe statement 1LLCHR.ERRORIN...” may appear
‘when there does not seem to be anything wrong. It may be that you have
made a space by pressing the SPACE bar while inthe shift mode. Simply
retype the spaces, making sure you use the SPACE bar in its normal
setting
8. Remember thatthe traltonelass five seconds,so make an allowance
{cr this onthe tape. thetape is too shor,the computer may ty to puthis
‘onto the plastic leader a the end of your tape

 

‘You should see now that the fst SYS instruction means that only tine
numbers 1000 and above are saved on tape,folowing the BASIGODE 2
protocol. The second SYS insiructon gives you the option to save every-
thing.
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Chapter Eight
SHARP MZ80A

‘The BASICODEtranslation program for the Sharp MZBOA is clearly
Identified on Side 1 ofthe cassette tape. tis called BASICODE--2 5510.
Do not use tines 1 to 1000; these are reserved for a subroutine handling
‘command, LOAD/2. This command ensures subroutines necessary for
BASICODE-2are added tothe program being loaded trom cassette.
You should remember this when saving a program in BASICODE-2. The
commandfr this operationis SAVE/B1000-
Using the command SAVE/B1000-,ines 1000 and above willbe saved onto
cassatte inthe BASICODE format But before the RECORDPLAY instruc:
tion appears onthe screen,the computer will check the program you wish
to save. if there are lines thal are 60 characters, o longer, in length, then
that line will be printed onthe screen. The ransation into the BASIGODE
formatwilstop. You should naw make the line shorter (by spliting over two
line numbers) and then give the command SAVE/B1000-
‘You do have the option to save the entire program on tape, desired. I'you
use SAVE/B you wil achiove ths. Al the usual commands you are used 10
remain unaffected by the BASICODE system. So Itsalso possible to use
the LOAD and SAVE functions i you wish
We wish you success with the BASICODE-2 system and look forward to
your contributions tothe broadcasts. Details of howto participate are given
In Chapter One.
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‘ae
SINCLAIR 2X81

Introduction
‘The Translation program on the cassete Is the latest addition to the
BASICODE system although the 2X81 has been availabe for some years.
‘There have been two majorproblemsto overcome:
4. Memory capacity: Early models did not have enough space for the
translation program. This problem has now been largely overcome with the
avalabilly of more memory
2, The Sinclair BASIC: The type of BASIC used in the ZXBI Is not
immediately comparable withthe form used in BASICODE-2. The Sinclair
‘2x81i notable to cope with more than one statement per line whereas we
‘lowed tis in BASICODEto avoid lang programs.
How to use the Translation program
Load the program on Side 1 ofthe cassette forthe 2X81, Use LOAD **to do
this, The program consists of two routines, the Reading routinedesigned to
‘make the 2X81 read the BASICODEprogram off theradio, and the Transla-
tion program to convert what has beenread into a form that can be dealt
with by the 2x81
‘ter loading the program, the routine should present Itself and the 2x81
wil gle an error message 7/9000. This fs normal. Your 2X81 is now
‘operatingthe FAST mode which is essential for the Reading routine.

 

‘You are now readyto load a program recorded off the radio. Remember to
oop the recording levels as high as possible,withoutdistortion. Having got
‘a recording, wind it back tothe start and cue up the cassette so that you
‘can hear the start tone. Ths isthe steady tone that starts all BASICODE
programs.
Now typein RAND USR16618
‘Startyourtape recorderin the playback mode and press (NEWLINE). The
'BASICODEprogram should now start loading. This process wil stop if
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See
1) Thememory is full
©) AN ETXCHRis loaded.
‘Now type in LIST 999 and on that line you should see a REM statement.
‘What Gomes aftr the REM has been loaded bythe computer
It the BASICODEprogram hasn't loaded correct, it may be due to the
‘lume contol on yourtape recorder being set too low. This wil result in
‘meaningless informationafter the REM on some orall ines. If the whole
program is nonsense, start again trom the beginning and try a diferent
‘volume setting. If only thelast partnas gone wrong, theres noreason wy
you shouldnt star loading half-way through the BASICODE program
Father than winding i back to the stat. It may take some experimenting
first, but you shoul ind a point where the process goes smoothly.
"Now that we'rein the postion ofhaving loaded the BASICODE program,it
hhas to be translated Into a form that the 2X81 recognises as an ordinary
2X6! program. You start this process bytyping in RAND USR 17165 (NEW
tune)
“The Translationprogram now stats lookingatthe BASICODEmateriine
by line. A statementis replaced by a token and when it comes across a
second statement on one line, it generates @ new tinefor this second state-
‘ment. LET and GOTO stalaments are inserted where necessary, and when
thisIs complete,the REM statomentis erased. You can therefore expect
the followingresult

Original After Loading From Radio New Version
1210 REMA~400:8-2 1210 LET A400

yi) LETBA2
1200 REMLETAS="ABC":BS="FGH" 1220 LET AS-="ABC

1221 LETBS—"FGH
1225 REMIF A> B THEN A=B: 1225 IFNOT(A>B)

PRINT "A WAS <>8": 1300 THENGOTO 1250
1228 LETA=B
3227 PRINT’A WAS <>B°
1228 GOTO 1300

1230 REM PRINT A: PRINT. 1230. PRINTA
121 PRINTS.

1900 REM PRINT “END VB", AS 1900 PRINT "END VB", AS
You can test this system out by using RAND USR 16618 (NEWLINE),
You don't need a cassette, but you wil need to press BREAK. You can now
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‘7165. Ifyou press BREAKduring the transation process, the computer will
stop translating and you will once again soe the screen. You can go back to
translating by using RAND USR 17165 again and the computerwill pick up
whereitlet oft

Adjustments
(Once you have loaded and transiatod @ BASICODEprogram you can now
try 10 RUN it Some programs broadcast in The Chip Shop will run
immediately. But there wal also be a few that need some changes to be
made. These changes wil become clear during a test run. Type in RUN
(NEWLINE) and note any error messagesthat come up. Check the tine the
Computer refers to. Remember that unlike other computers. in the
BASICODEsystem,the 2X21 does not like string variables and FOR-NEXT
variables which consist of more than one character, eg. INS and ‘FOR,
IN-0TO 107 You will have to change these to variables ofa single character
instead
‘Suppose you choose 28 to replace INSin the program, Thats fine. as long
‘a8 2 doesnt appear elsewherein the BASICODEprogram wit, of course,
“another meaning. So ifs a good Idea, once you have chosen your single
character variable to check that it doesntexist in the BASICODEprogram.
‘Todotisype i
RUN400,71"(orsearch) "2S"(for word)
‘Ths simple routine now scans through the entre program and gives the
‘message ‘FOUND if does find, inthis case, ZS. I you dont got this
‘message, then itis safe to replace INS in the orignal by 28. You dothis by
‘yping in:
RUN400,"2"or replace), INS” (for word), -* 2$" replaced by)
Note:The space bolore the 28 isdeliberate. Both the variables must be the
‘samelength £0 when you put the single charactorin, you mustleave that
space.

 

DATA-RESTORE-READ process:
In most cases you can replace DATA by DIM DS (...) LET D=1. You must
‘work out the dimensions of DS. The number of DATA elements isthe frst
umber, and the length ofthe longest element isthe second. In addition,
15 must be filed with a number of LET statements. RESTORE thus
becomes LET D-1,and READ AS becomes LET AS-O8&(0) LETD-D+1.
In most BASICODE programs, programmers tend to put DATA into table
{orm and use statementselseuere in he program to manipulate it
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Betore be
2000 FORN-170. 2000 GOSUB 3000
2010 LETREADMSIN)
2020. NEXTN

9000 LETDATA"MO"."TU" "WE" 3000 REM MS(1)="MO™
Mg(2}—"TU"MS(3)—"WE"
RETURN

‘We don't need lines 2000-2020 in the above example. Instead,the data is
Fewriten in another form i line 3000. If we now start up the Translation
Foutine using RAND USR 17165, a number of neat lines will be made from
line 8000, each wit is own LET statement
Note: Remember that some other computers allow the table index to be 0,
fe. LETAS(0)="VB"
‘Allwe have to check now are LEFTS, MIDS,and RIGHTS,
LET AS-="ABCDEFG"
LETBS-LEFTS(AS.3) LET BS-MIDS(AS.3.1) LET BS-RIGHTS(AS 4)

BSisnow="ABC" Sis now: BSisnow-"DEFG!

 

‘But we could also write BS=LEFTS(’ABCDEFG'.9), and so on, and get the
‘same result So forthe 2X6! this would become:
LET BS-AS(TOS) LETBS-AS{3TO4) LET BS-AS(LENAS-4)TO)
Line number 998 isa very special ine. REM COPY COPY. This i the ter-
minatorline and everything afr the terminator line with higher tine
hhumber (Le. larger than 998) Is erased. You can change this line number it
youwish
Note too that the Readingroutine wil scrap any ines above 8880,and line
‘numberswll move in stepsof 10.
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Chapter Ten
TANDY TRS-80 MODELS| & III
VIDEOGENIE

The BASICODE translation program has been designed for TRS-80
Models | and ll and the Videogenie. However,you wil ned to construct
Small interface. Thsi notall that dificult and should not deteryou from
‘90ing further wth the BASICODE idea, You can also use BASICODEwith
Drwithout a disk dive,
Rs 2079-1
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‘The extension circuit board
“The crcult description Is glvenin Figures 1 to 4, an inthe circuit diagram
(TRS. 80 Fig 1) and you should note the folowing:
-LEDoft, Theres no input signal
LED on: The input signal is greater than 200 mV and the frequencyIs roster than 200 Hz. Without any input signal, DO

remains high (Le. logic 1 or hi-state). The current con-
‘sumption ofthe printed cicult boardis about30 mA,

 

Details ofa suitable power supply aregiven in TRS-80 Figure 5. But this wil
rot be necessary ityou decide to mount the printed excult board insce the
‘computer Keyboard of expansion interface. The power supply from the
‘computer can easily cope withthe extra power drain from thiinterface.
‘The printed crcut Board layout s shown in TAS-80 Figure 2 and the com-
ponent detais are noted in TRS-80Figure 4
‘The printed cirult board for thisinterface Is available ready-made. It may
bbe ordered from th following address

‘TRS-80 Users Group,
P.O. Box55t,
2070 AN Santpoort,
‘The Netherland

‘The printed circuboard costs £2.00 Including postage. Only the printed
Circult board is supplied net the components. You should be able to find
the atern electronic component shops or by mail order.

‘The BASICODETranslation program
Load the Translation program for the TRS-80/Videogenie which you wil
find on Side 1 of the cassette. This Is done in the normal BASIC mode,
Using CLOAD.
‘After you have typed in RUN, a menu will appear asking you which
‘computer model you are using. it you fllow the instructions onthe sereen,
You should end up withthe Translation program ready for use. Once you
hhave done this, STORE the adjusted Translation program either on disk or
‘cassette, Use this madiied program as yout BASICODE.2 translator from

 

Using the Translation program
|when you wish to use BASICODE again, load the modified program back
into the memory using CLOAD or LOAD, as appropriate. After you have
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RUN it, you will see the statement READY’ appear on the screen. The
‘Transition program is now ready for use, and you have 1019 bytes of
‘memory space less than normal
Thefolowing commands arenow avaliable:
Ger, ‘You use thisfor loading @ BASICODE format program

from tape into the computer
‘The normal BASIC is unaffected by the SASICODEtranslation program in
the memory. You can sill load TRS-80 tapes using CLOAD, save using
SAVE In TRS-80 format, etc, But note: It you have program in the
‘memory. and then load the BASICODE Translation program, you wil lose
{your erginal program. So save i frst using CSAVE or SAVE.

 

‘The extension crout boardinterface should be connected to Port 16, bit 0
'A-40 way connector is then used to make @ connection tothe bus located at
‘he back ofthe computer (Port 255 bit 8.1),

Loading programs in BASICODE
In order to be able to load a BASICODE program trom cassette tape, you
wal need one of the infertaces described above. Note that the loading
Toutine does not give a NEW command,so if you are just stating to load a
BASICODE program, frst type In NEW.If you do not, then the BASICODE
‘rogram wil be merged,inthe same way as when you use the disk-BASIC.
merge commands. Rememberthis, especialy if you want to put programs
{agetner and eventually re-number the result.
‘You start the loading process by using the command GET. The cassette
Fecorder will now start and the program lines will appear atthe top ofthe
‘ereen, If the memory eapacky Is insufcient, the statement ‘MEMORY
FULL’ will appear and the tape wil stop. Similarly, if you press BREAK
‘uring the loading sequence, the statement ‘BREAK IN PROGRAM’ wil,
lappear and thetape wil stop. i thereis a reading error, then you will soe
‘CHECKSUM ERROR’ appear. But, usually, no statement wil appear, and
the recorder wil shut off when reaches the trailer tone onthe tape,
‘You now havethe following options:
BREAK “The input of programming wil stop and the » prompting
Key cursor will appear. You use this if there is @ problem

‘with the program you have just loaded,
ENTER- __Thisiinewillbe accepted into the memory
KEY
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BSPACE- This inewil not be accepted into the memory, for example
key itthecefsa faultin the line-number
SPACE- If you pross this (or the ENTER key) repeatedly, the
BAR program is readin at fll speed. This is useful when the

program contains no faults
“The pressing of ENTER or BSPACEautomatically brings up the nexttine of
‘the program for inspection,
If there are control characters in the program (other than CR or ETX), oF
there is a reading error (stopbit not a "1" or bit 7 not a"), then ihe
‘character in questionwil be underlined using a. You can use nis facil f
you are trying to rescue a program from a very poor quality tape,in con-
Junction wth the eat fact.

   

‘You canalso load trom a tape more than once, adjustingthe playback level
{0 diferent setings unta complete program is obtained. I the MEMORY
FULL" statement appears, some of the program will have been lost, but
what has already been put into the memory remains there, and can be
sed.
‘The saving routine for BASICODE
‘You do net need the special interface to save a programin the BASICODE
format. You can begin the saving process by using the command PUT. The
‘program is then saved onto cassette in the BASICODE format and the tape
wil start automaticaly. Ifthe statement ‘MEMORY FULL’ appears, then the
‘rogram was not completly stored in the memory, due to lack of space.
‘What was stored willbe put onto tape. You can only interruptthe saving
[Brocess by pressing the reset button al the backofthe computer. Notethat
Control charactors in the text, such as "will not be destroyed, so make
‘urethat they do not appear in your BASICODEprograms, of you may put
‘otherbrands ofcomputers nto tit Read ChaptersTwo Three fordetaof
theguidelines o folowwiththe BASICODE Notethatthecommand GETwall,
not affect other brands,
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‘Chapter Eleven:

THE FUTURE

‘Since details of BASICODE spread outside The Netherlands, the Dutch
have received many thousands of letters. It became clear that the most
Popular computers In one country may not even exist in another. The idea
‘f puting the entire BASICODE-2 protocol into Chapter Fouris notony to
‘explain to users of computor makes already inthe group, but itis hoped
that experienced users of other makes wil study the protocol and create
‘translation programsfor their computer. It you succeed, please do not
keep itto yourself

 

‘We will publish updates to this handbook with details of translation
programs for other brands. Authors are always credited, and detals of how
{o takepart are ven in the first chapter ofthis book.
BASICODE has growntrom a simple idea for exchanging software, back in
1879, toa standard in regular use in many parts ofthe world. We hope you
will eoneioute to make it even better known,
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ng BASICODE2isjustike Esperantoformicrocomputers.
Itenables microsofdifferent makesto ‘tak’ to eachother
It is simple to use and has established ‘tseas an
international standard which can be used on some of the
‘most popular home micros including:

 

BASICODE2willow youtouse programs broadcastin the BBC's radio seriesThe OpShopand also toexchange programewith owners ofthesemicros
How does it work? The BASICODE 2 kt comprisestundbockandaaseteOnonesdcthecauetearethe tvansltion programs for the miroslated. Thetwanlaton programshen loaded wal enh your microBASICODE Once t knows BASICODE 2, your‘kro can warlate and us programswriten fr hesether micros. You can also record and ue the programsbrosdeaston Radod Onthesecondaideothecasetes2 "Selectionof games and sienand_edcstioralprograms t6 Start yu of with BASICODE.

ISBN0-906965-14-4 BASICODE? Kit £3.95
;
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