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Introduction

Thig book hap besn written ag o guide ta understanding sone
of Lhe lesser known aspecte of prograsming the Tatung
Finstein wicro compuler.

cryatal Regearch of Torquay hawve writtan o worthy basle
ipterprater for the Elnsteln and 1t ig the intention of
thie book to amplify ecme basic instructlons whisch oae may
farl requlire furbther explanation along with detailing areae
of pemcry which can be pltered For various elffacts.

It should ha made clear, however, that this 1s oot &
rewrite of the sxeellent mapuals which are supplied with
the micro. Owner's panoals capnet supply every deteil
which may appeal to a wide range of owuners, so Lhig book le
for those wha have put coe tos lobe the water and feel that
the time ig right io tske Lthe plunge and diescover some of
the 1ittle extran which the Elnstein and XBAZ contaln. It
compences with explenations of the graphle compande which,
even If one has prograomed in boeic bafors, are beltar
pzplained by axanple ProgTRETE.

A1l the prograss withis this book are direst printeuts froz
warking programa and are belleved to be correct, 1f yFou
know otherwise the authers or publisher would be dalighted
ts kesr from you. For thope readers who prafer oat ta
type Lo the listings & diss gf all Lhe programs is
availoble directly from G. M. Softwmre, detalls w111 be
Tound on the final page.
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Ellipses and arcs

Ellipse is probably bhe kast addition ko tha group af
graphic conmands on the Einstein. Try drawing circles an
soma obfher micro and ses how long it takes.

Ellipes must always be [ollowed by at leask 3 parameters:-
The ¥ co-ordinate of the centrae

The ¥ co-srdinate of the centra

and tha radius.

Enter this short program: -

10 BEGL 1 :EOOL 15,0iCLE40:0RIGIN 0,0
70 ELLIPSE 100,100,50
and RUM <EMTER:

Hetics the circle was drawn in an anti-clockwise direction
skarting fron the 3 o,clock poslition.

This cirele was absolutely round, it wasn't oval ahapad .

Thers are a further 4 optional paraneters which can be uaed
with the ELLIPSE command for different resulte.

The fourth optiocnal parameter defines bthe ratic betwaan the
X and ¥ axes. The gereen is 2% pixels wide - ¥ axis
- against only 193 pixels high - ¥ axle = so if the fourth
parameter is omitted the Eingtein adjusts the ¥ axis
accordingly by mulklplying the glwen radius by 41 te
formulate the correct ¥ radios. In the above program the
radiug wap mntered as 50, but it is only the X axis which
will have this value. The ¥ axis will be adjusted by
ti*4 /1 which equals G6.6.



The resulting shape 1f the Teurth paraneter ware emitted
would be Ehe same had it besn entered as 1,333 _ which is
tha gum of 4/3.

Had a wvalua of 1 besn entered tha
circle would appear thus:-

270 ELLIPSE 100,100,500,
EUM ¢ENTER?

Decreasing the walue of the Eourth
parameter will temd to Flatten the
circle even more.

;

20 ELLIFBE 100,100,0.5

Rowever 1f the fourth parameter is
larger tham 1.33 Ethe ellipse will
grow in helght.

20 ELLIPSE 100,100,50,1.75

Remembar it i& only the ¥ radius
which f§a affected, Ethe ¥ radius
remains at the given value.

Tha fifth, and alsc optional, parameter can have a value
hetween 0 and 5 to denote which type of line i85 Eo be paed
for the aellipss, These are shown on page 70 of fhe
Referance manual. Entering these lines will cause the
program to erase the cipcle after a short delay:-

2 ELLIPSE 100,100,500

it FOR A=1 TD SDO:MEXT:BEEF

40 ELLIPSE 100,100,550,
and EUN <¢ENTER»



Hete the additional comma before Lthe last figure im line
40. This signifiss that we wish to add the fifth paramatar
kot omit the fourth. Thi=s last parameter -1- caused tha
circle ko be unplotted - erased - pather than drawn,

Bo much for complete ellipses or circles, but how would one
ge about drawing a aenj-pircle of AFrCT

Thie is where one would use the sixth and aeventh
paraneters for ELLIPSE. pat they must be entered ae
radians, 8o if you are acgquainted with radians please skip
over the next few paragraphs.

A full eirels is made gp of 360 degrees, s=o if one wanted
to draw a semi-circle thig would egual 180 degrees [3602]).
The function which converts degress to radians 1s RADMR}
where n represents the number of degrees.

Delete lines 30 and 40 by entering:-

DEL 30,40 <ENTER?

And alter line 20 tor=

20 ELLIPSE 100,100,50,,,9, RADI18D)
RUN +ENTER?

The top half of auE
original ecirele has been
displayed, The semli-circlae
was drawn in an anti-
clockwipe manner atarting
from the 3 o clock poslitlion
round Eo  the % o,cleck
position.




This means that 3 o,clock is egual to zero and 9 o.clock to
RAD{1BD). Enker:-

FRINT RAD[180) ¢ENTER?:
and 3.1415% has been displayed. Does  this figure appear
familiar? Enkter:-

FPRINT PI <ENTER}

and Ehe same walum appears. 1.1415% ia the radian value
expressed by PI, which 4s uvniversally used Eto define
circlas. Line 20 could just as easily have been enbered
Ehug:-

0 ELLIPSE 100,.100,50,,,0,PT

Thege diagrans show some equivalent poitions of a circle
using Ehe RAD or PI Eunction. Hoke that the 3 o clock
pesition can be entered in 2 forms:

RAD[0] or HaD{360) or simply 0.
ar PI*2 or 0

RS [P ]

R 188 P o~

RRDCETR FLel. 5

Obpviously Ehe starting point of an arc does not need to be
zero, it could be any position on the circumference. Ta
draw the lower half of a circle one could swap Lthe starck
and end positlons thus:-

20 ELLIPSE 100,100,5%0,,,PI,0
o
20 ELLIPSE 100,100,50,, RADITRO], 0

q



In either line the laskt parameter - TEID - could have bean
entered as RAD[3E0} or PI*2 which would still have drawn
round to the I o.clock posltion.

To draw lines which connect the start and erd posltions ko
the centre - & fan shape - one only nesds to enbter either,
af both, of the final parametersa a2 negakive walues
- preceeded with a - =ign. Here are EOME cxanplesi-

0 ELLIPSE 1ﬂD,1Uﬂ,ED,,,Hhﬂllﬁir—Hlﬂfgﬂi

20 ELLIFPSE 1uu.1un,5ﬂ..,-nnnl1un|.Rﬁn115n}

20 ELLIPSE 1DU,1DD,EE,,.—EID[1DUI,ERDTBDP

Although the above sxanples have omitted the d4th and 3th
parametecs for simplicity, there 18 nothing to stop one
displaying the above shape as 8¢ oval and in a dotted

lipms -

20 ELLIFSE 100,100,50,0.5,2,-RAD{100],RAD{S0]



POLY

This comnmand must be [ollowed by at least 4 parameters:-
The number of sides the polygon 15 to contain

The ¥ co-ordinata of the cenkre

The ¥ co-ordinate of the centre

and the radius.

hpark frem the additional first parameter these are simllac
to those used with ELLIPSE.

Enter this short progranm:-

10 BOOL 1 :GCOL 15 ,.0:CLS40:0RIGIN O,0
20 FOLY 5,100,100, 50
and REUH ¢ENTER?

In fact thes POLY comsmand uses the same intermal MO8
function to display the shape as the ELLIFEE command. If
one altered lipe 20 so that a 30 sided polygon wae
digplayed the Einstein would draw almost Ehe same shaps as
if one were uging the ELLIPSE command, try entering:-

26 POLY 30,100,100,50
and RUM <ENTER?

Looks almost the same a8 a circle, doesn’t 1EF The Sth
and &th parameters are eguivalent to the 4th and &%5th of
ELLIPSE. If the 5th parameter is omitted the ratic betwean
the ¥ and ¥ radii ig adjusted to 4/3. And the Gth can he a
value between 0 and 5 denoting which kype of line should be
used, Tt will be assuned to be & continuous line 1f the
fith parameter i= omltted.

In the following diagrams the polygons have a detbed circle
drawn with the same radius arcund Ethe shapes showing how



the pointe touch the radios. Each pexample only differa in
the number of =ides.

20 POLY 4,100,100,50

20 POLY 5,100,100,50

20 FOLY 8,100,100 ,50

Motice that =ach polygon started from the 31 o,clock
position. tne can add ? final parameters which dencta the
start and end angle, but as with ELLIFSE, these mist be
ghown in radiana.

In the last B pided example
above  one  eould epecify
PI/B as both the stark and
end angles which would torn
the polygen throogh 22.5
degress.

PT 18 egual te 1ED degress
therafare 1B0/8=22.5

20 POLY A,100,100,%0,,,PT/8,PT/8



The 5 sided polygon
owvarleaf could bhe altered
by changing the angles Eo
FILfS

20 POLY 5,.700,10Q,50,,,P1/5,PI/5

The angles can also be entered as degrees with Ehe BADIR]
function; wherse n eguals the angle in degrees. The abowve
line could be entered as:-

20 POLY 5,100,100,50,,,RAD[36) RAD[ 36}

Az the above lines omitted Ethe 5th and 6th paramaters

= ratio and lina type = commas were entered in their place.

%o far the atart and erd angles have bean tha same.  But,
a8 with the ELLIFEE command, they can be altered for
incomplete polygons to be displayed.

Enter:-

20 PoOLY B,100,100,%0,,,0,RAD(180)

The top half of an 8 sided
polygon has bean displayed.

This appears skraight
forward, the shape started
at 0 and was drawn round Bo
180 degrees. Dut had Ehe
number of sides besn 5% the
resultant ghape would be
thug:-

20 POLY %,100,100,50,,,0,RAD(100)



The polygon stopped dreawing after 1t had reached 1BD
degrees,; when the ghape next touched the radivs. o some
thought must be applied when drawing incopplete polysong as
to tha angles and amount of sides it containg.

ks wikh ELLIPEE prefizing one of the angles wikth a minus

pign will draw 2 lines to the centre, but it will not ke
obvious which shape will ba the result. Aere are Some

pxamples’ -

70 POLY 6,100,100,50,,,RAD{45), <RAD{ 30)

20 POLY &,100,100,50,, RAD(45),-RAD{90)

70 POLY 6,100,100,50,, RAD{45),-RAD{ 315]

30 POLY 4,100,100,50,,,BADI4E),-RADI31S} %

obviously one can add the 5th and &th parametars for even
more variekies of polygon. The last shape above could be
displayed thust=

20 POLY &,100,100,50,0.5,2 ,RAD{45],-RAD[3IT15)



Pie chart program

The Pie chark is one method of displaying small amounks of
data, where the whole circle represents the total and is
broken up into sections which show the proportional size of
each item in relation to that total.

This program aleo prints the percentage of esach item on the
left of the screen with the segment numbers colour matchesd
to the nambera around the chart. The chart below contains
12 pegments, buk this can easily be altered; althowgh if
one increases the nomber of data items the chart oould
become ovarcrowded and lose legibllity.

FIE CHART
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The Pie Chart is compriped of the fan shapes explained in
the last chapter. Enter the lines in the order given, and
onee the progean 1s wp  and running further lines will be
added, 8o make sure all lines carry Ehe correck line

numbers .
Enter HEW (ENTER?
0 IOM 4,0: T0M 5,0: ORTIGIN O,0

Afker XBAS has loaded or the RST compand has bean used all
10M"8s are set to their initial state of 1. In the case of
I0H 4 this signifies that any numseric oubput will be
guffixed with a space and IOH 5 means Ethat a nuneric cutput
will he prefized with a space. hs we want to suppresd
these spaces both I0H 4 and 5 are set to zero which will
print the numbers without leading or trailing epaces.
Rowever, 4t should be pointed sut that in other programns
which deal with negative nunbers, they will still print the
minus sign hefore the number, so one may £ind that
tabulated Elgures Jdo not appear directly beneath each
okher .,

40 CLS3IZ: BCOL 13 GCOL 15,0: TCOL 5,0
50 PRINT "FIE CHART"
G0 DEAW 0,183 TO0 71,183

Line 40 sets up the display and line 50 prints the titla
message at the top left of the screen, because line 40
cleared Ehe persen and posltioned the cursor  at that
position. Line 60 simply draws a line beneath the title
mERBAgE,

70 DIN B{12)
B0 FOR B=1 TO 12: READ PIB]1: TeT+P(B): NEXT
90 DATR 10,2,3,9,6,10,8,12,4,7,12,1



If your program is to use 10 or legs items of data thera ia
ngy meed to DIM P{12),; asm in line 70, for the Einstein
allows up to 10 subscripts without the necessity to
biMension, Howsver it I= a good habit te Jdirension
whenever gpubscripted wvariables are to he used, The FOR-
WEXT loop reads tha 12 items of data lnto variables Pl1) te
Fi12), Subscripted variable=s start at zero - one could uae
Fil) as the [irst subscript - but in thie progeam it is
gimpler to use 1 to 12. As each item of data is read it is
added to variable T which, after the loop has finlehed,
will contain the EBotal of all the values in  line 90 - in
Ehe above case it will agqual 94, It wam not necessary to
set T to zero before encountering these lines as whenever a
program is RIW all variables are sek to zaro.

100 K=¥60: ¥=100
110 S=pI*2.5

Line 100 pets wup the ocentre X and ¥ co-ordinates for the
centre point of the chart and line 110 pets the start angle
to PI*2.5 we reguire the first =segment of the chart te
start from the 12 o,clock position and each further segment
be added in a clockwise direction, This 18 alien to how
the Einstein wants to draw them - remesber in  the ELLIPSE
section all drawing was antil-clockwise, S50 why have wa
antered PI*2.5 when tha 12 o,clock posltion ia PIS2Y

When drawing fans - Gthat's arcs with 2 lines drawn to the
centre polnt - we prefix sither the start or end position
with a minus sign. Travelling antli-clockwise, as we are
godng to be,  If we deducted the start angle from PIf2 as
S00n a8 a segnent reached the 3 o,clock position our angle
would be less than zero. Sa inatead of asmall segrente
being drawn one would find that the remainder of the circle
was displayed with our segment cut out of it. By adding a
complete revolution = PI*2 = to the normal 12 o,clock
position of PI/Z this gives us PI*2.5 and the seqments

12



weuld pequire a complete circle plus & quarter before our
angle reached zero. Once the program ig  running  try
altering line 110 to PI/Z and see the result. Incidentally
one could uspe the RAD(n) function instead of PI im line 110
which should be entersd as RAD{450) - a complete circle
plus a guarter 3I60+9%0=450,

120 FOR B=1 TO 12
130 E=5

Line 120 starts the loop which will display the 12
gegments, Line 130 loads variable E - the end angle - bo
variable § = the start angle. As the Eingtein draws the
segments in &n anti-clockwise manner the start point must
be decreased for each new segment while the end point takes
on the valua of the previews start posiktion. Tha first
time Ehrough the loop the first segment will end at  the 12
o;oleck position - variable E - while the wvariable & - the
atart point - is caloulated in line 140.

140 B=S-(P{B)fT)=RAD[IED)

Line 140 calculates the size of the segnent in relation to
the whole cirele. Variable P{B)}, which on the first time
round the loop is actually P{1), will contain the value of
tha first item of data - 10 im line 90. Thia value is
divided by the total of the data values held in variable T
= P{B)ST - which in thig inatance is 10794,

This sum 18 then mulkiplied by Ehe nunber of degress in a
complete cirele, but as the angles muet be in radians it 18
converted by RAD(IG6D).

A= we are diasplaying the segments In a clockwise fashion

this figure is deducted from wariable 5 which now holds Lhe
radian valua of the start of the segment.

13



150 ELLIPSE X,¥,50,,,=8.E

Line 150 draws the gegment, Hote that the start angle is
prefized with the minus sign slqnifying thakt 2 lines to Ehe
centre should be drawn,

Although the program is nob IFIF CHA&RT
complate it should now be

capable of digplaying the
flrst segment. S RUH Ehe
pregram  and compared the
results with the diagram,

If it is not the same check
the sntries so far,

£10 FHT 2.0
220 FRINT & 0,B+8; By "=™;

Line 210 alters the nomeric ocutput format command so Ehat
cur segmant numbers - 1 to 12 - will be aligned correctly
when printed on consecutive lines beneath sach other. LT}
our nuRbers are all integers - whole numbers - we do pok
réquire any places after the decimal polnt, =so the second
paranater ls set to 0,

Line 220 printe the value of our loop counter, which alsa
represents the segment Aumber, at colusn zers, the leftmost
tolumn, on lines B+6, Thie ensures that the flrst time
through the loop printing will begin on line 7, then 8 ate.
The value of B is followed by the = sign. Do not forget to
end line 220 with a pemi-colon,

230 TOOL 15,08 FAT 2,3
240 PRINT B{B)/T®100;"%"
250 HEXT



Line 230 gets the text colour for princting oub tha
percentages ko white, FHT 2,3 alters the [ormat command to
peint with 2 places before, and 32 places after, tha decimal
polnt.

Line 240 kakes the value of P(B), which on the first tine
through the loop will egqual 10 - the first item in data
line %0 - and divides it by the kotal - wariable T - which
we know eguale 94, This gives a result of . 106383,
HMulkiplying this figure by 100 will return the percentage
value of the data ftem - 10.63B3 - and as the second
parameter of FHT was 3 it will be displayed as 10,638 wikh
1 riguras after the decimal poinkt.

Line Z40 then prinks the % sign and lime 250 loops back for
the repainder of the iltens.

Before adding any [urther [op cuamy
lines check on the results
ap. far. It should be
gimilar to this diagram i
with the FIE CHART message
and Ehe namber 1  below
printed in light blua with !;;
the remainder of tha
display in whikte.

Me now want to f1l1 alternative segments with colour and
digplay each segment number around the circumference of the

chart.
To use the FILL copmand we will need to find a point within

& pegment which is surrpounded by a boundary, or the colour
will epill out and possibly flood the screen.
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There is & mathematical formula for determining any point
o a4 circle:-

X co-ordinata = Radius*Cosine{Angle) + centre ¥ position
¥ co-ordinakte = Radius*Sine{Angle] » centre ¥ position

Row without delving teo far into trigonometrcy, which this
book really 18 not about, suffice to say that the formulaa
above can be sinply adapted to a basic program line without
a wvagt mathematical knowladge, by walng the 2 baeic
functions for cosine and aine - COZ and SIH. The Argla
should be entered in radians, bot as our program already
uges then for the ELLIPEE command, this is8 no problem.

To assist in calculating Ehe correct positions we will use
the DEF F¥N statement. ¥hanevar saveral program lines
contain the same formula it is more efficient, and faster
on execublon ppesd, to uwge the DEFine FuMction early in the
listing but beginners tend to avoid it as ik appears too
conpllcated. Most owner's reference manuals kbriefly
mention that it exists; but few phow working exanples. Add

the=e linag:-

10 DEF FHXI(R}=R*0COE(ANG]+X
20 DEF FNY([Rl=R®=4/I*STH{ANG]+Y

Whenever the program requires the ¥ co-ordinate of a point
around tha ecirecle all the Eunction requires s that
variable ANZ has been set to the correck angle, and that
Lhe radius is also known, The X latched onto the and of the
line is the centre X co-ordinate, which already has a value
in lipa 100,

Line 20 is similar except that the radlius ig multiplied by
473, Remembering Ehat the ELLIPSE stakepent aubtomaklcally
adjuste Ehe Y radius by this amount, we must adjust our
radios of ¥ similarly.

16



160 AMG=S+(P{B)/{T*2] V*RAD{ 360}

Thiz line divides the segment wvalue - in PR} - by twice
the total - T*Z. In effect this results in a figure of
half the @segnent's pgiza. DBy adding this figure to tha
gtart positien, not  deducting as we did in line 140, &t
will move the angle ankti-clockwise by half the size of Ehe
lask segment, ©Onoe again 1B is converted to radians by
RAD{I60}. And now AMG is set bo & central point wikhin Eha
lask segnent.

170 IF B WMOO 2=0 THREN 180
180 FILL FHXC(AS ), FNY[45]1,15

As only alternate segments are to be filled in with colour
iine 170 tests 1f our loop counter 1s equal Eo a nulkiple
of 2, and Lf it is then the F111 line - 180 - ip skipped.
i.e, only segnents with odd numbers are filled=-in.

Lina 1B0 uses tha FILL command, and as the angla 1is now
kncwn all that is reguired 1s to pet the radius te 2
smaller figure than was weed wikh ELLIFEE in lina 150, In
line 10 we defined the functions as FHX(R}=E* etc., bub we
do not need to use the function with a variable R,  Simply
ssk the radius when the funcktlion is used by - FHA[45] .

180 TCOL Be1,0: FAT 0,0
200 PRINT B FHX{G21/8,[192-FRY(&2))/8; B

Line 190 gets wp the text colour bto the value of the loop
counter, B plua 1. Eo imitially the text colour will be 2
- medium green = the pext time throogh the loop wariable B
will agual 2, 8o the text colour will be Z+41=3 - light
geesn and 50 on. FMT is =&t to normal for displaying the
seqpent  numbers arcund the chark. Lime 200 cunningly
positions these numbers.

17



Using FHXIEZ) will return the ¥ co-ordinate of a plEel
position cutside the circle but lined-up with the centre of
the last segpent deawn ag line 160 ha=  already established
the angle. hs the ORIGIH was set to 0,0 in Line 30 1f wa
now divide this figure by 8 it wlill return an actual column
position for uging PRINT @. Think sbout it, print columsn 0
gtarts at pixel position 0, column ¥ &k 8, colunn I at 16
aLo,

although the figure may run into decimal places - 1.e, if
FHX{EZ1=210 and the thi=s flgure i= then divided by B, the
result would be 26,25 = this would not matber, as the PRINT
B statement only looks at the integer part of a  walue anfd
would print at column 26.

Ta calculate which line, from the top, to print at we most
first deduct the value in FNY(E2) [rem 187, the top-nost
pixel position. For although line pumberg are measured
from the top of the screen the pixal ¥ co-ordinates arce
maasured from Lhe bottom, If FHY(621=175 = which is near
the top of the screen - and we deduct this from 131 we ace
laft with 16, Divide this figure by 8 and the rasult =
line 2. After calculating the relevant position line 200
prints the segment number in wariable B.

EIE_CHAAT
(-3 1
The program phould now also 4
display the segment numbers éi'! t38% 4 :
down the lefk of the screan - ;ig
=l

im the same colours ags were E:,! ;Eg 1e "

S 4. 33318 L
used for apound tha chart. jom T a7k

1B=010. 7328 L] 2
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This program can easily be altered so that the data items
can be input from Ehe keyboard, but it should be remesbered
that all the data muet be input belore the program starts
ta draw thae chart. Te achieve this lipes 70 Eo 90 should

ke deleted by entaring:-
DEL 70,90 <ENTER:
How add thess lines:-

41 INPUT “Enter no. of ltems "N

42 DIM PIR)

41 FOR B=l TO H

44 PRINT "Enter data item ";B;: INFUT P{B]
45 T=T+P{R]: WEXT: CLS

Aand alter line 120 to read:-
120 FOR B=1 TOD' W

The program will now prompt for the total amount of data
items and DIMension variable P accordingly. Line 43 abtarts
the loop for the inpuk of each item, When the correck
number have besn entersd tha variable T will hold the total
value of all the items apd the program will then continoe
ta alice up the chark.

18



Clock program

Although there is an excellent alarm clock program eon the
demcnetration disc, this listing is degignred Eo show how a
dimple working clock face could he designhed.

82 48 19

|

Firstly we will move the ORIGIN from the bottom left
position to the cenktre of the screen. This means that,
uAlike the previoue example, there will be no need to add
the centre position to the end of ocur formulae,  Hence any
peint on the circunference of Ehe clock face can be decided

byi-

¥ = Radius * Cosine(Anglel
¥ = Radius * Sinel|Angle)

Fal



Program lines will be axplained as thay are anteced, The
functions for plotting the clock Eace require getbing up.

Entar MEW <ENTER?

10 ORIGIN 128,96
20 DEF FHE{R)=R*COS{FLf2-RAD|A}*G}
il CEF FHY [Ri=R*4/I*EIHIPT/2-RAD{AI =6}

Aefore uging Ehe functlons warlable & = angla = will need
to ha set up, but Ehe angle locke different here than in
cur previous example. A= one hour #is comprised of &0
minutes we will only reguire the minuta hand to make &1
novements ln one complete gircle. As OnDE conplete circle
containg 360 degrees the mipute will ba multiplied by & Eo
decida on the correct angle [E0*E=3601.

The other difference in the angle section of the argument
ig PI/2. e want all timings to De made from Ehe 12
a,olock  position, which if one refers to the chart in the
previous section, is equal to PIfZ. We also wank the hands
to be drawn in & clockwise manner, &o the angle - EAD{A)*E
. is deducted from this 12 o.clock positlon. 1f the pign
was altersd from - to + the clock would go backwards, which
i= fine if you wish to view throwgh a mirrorl

E0 CLE3IZ: MAGT: BOOL 43 TOOL 15,0: GCOL 15,1
70 SHAPE 130,"B0 00 00 0O 00 00 0O an®
80 SPRITE 0,129,.100,15,130

Ling E0 seks up the screen display and colours, which have
been left to white on dsrk blue, but can ochvicusly be
changed once the program has been entered and, dare T say
it, debugged and workling. Lina 70 {efines the shape
nunber 130 for the sprite which will rotate around the
circunferance cf the clock face indicating Ethea seconds.
Lineg B9 sets sprite number 0 a8 being white and allocakes
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it te shape 130, This line alss positions the sprite off
scresn whtil the program is ready to uge §E.

30 FOR A=1 TO 60

10 IF A MOD 5=0 THEN DRAW FHE{G5),FHY{65) TO FHX({G62],
FHYI62): GOTD 120

110 FLOT FRE[E5 ), FNY (65}

1200 NEXT h

Line 90 gets up the loop to plot the &0 minute marks around
the face. Line 100 checka that the minutes are equal to
multiples of 5 with the A MOD 5=0, in which case a line i
drawn from radil &5 to B2, otherwise a single plxel i=
plotked in line 110 for the obther minuktes arcound the faca,

Maotice that hers we have not used a wvarlable for Ehe
radive. As our DEFilned Fulctions were antered ag TEF
FHE(R]=R* etc., Ehis means that the radivs - te the right
of the equals sign - will equal the wvalue within the
parentheses to the left of the eguals sign - FHX[60) would
calculate the ¥ eco-ordinate to the radlus of 60, 5o to
draw a line from radius 65 ko radiue 62 we simply enter
= DRAW FRX(GBE]),.FHY{&%) TO FEM(62) ,FNY(G2).

At this stage the program
can be RUH and checked that
the display s pimilar to
that on the right.

If it isn't then re-check
the DEF FH lines Z0-30 :
first bafore checking the Pty
renaindar .

It is essential that these
lines are correct as the main pact of the folleowing progean

relios on then whan the minute hand or sprite are moved,
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The co-ordinates [or the hour hand require defining. As ah
hout hand dees nobt only point to the exact hour, it
gradually noves between gach howr mark deperding on the
aumber of minutes the bime ig past the last hour, it is
defined slightly differently to the mimtbes.

40 DEF FH!H1F]-E*CﬂﬂiFlFE—RADJHR]‘EE-iﬂhﬂinFIEPP
50 DEF FﬂYH:H|-R’IJH'EIH[FIFEuHhﬂIHHb*3D-IEﬁh1h5Fibl

Hore Etha hour angle is defined a3 BAD{AR}*30 as there are
17 houre in one revolubtion of the clock, the hour muskt  be
pultiplied by 30 (360/12=30).

Thersfore each hour mark is 30 dagrees higher than the
lagt. pa wikh the minutes Ln lines 20.30 this figure is
deducted from PI/I gliving the ocorrect angle past 12
oeclack.

Say the tima 1= 4 o,clock

the wvariable HR will L1 ¢
contalpm 4, =o 4¥10=120 and &
as rcan be ssen from the

2TA_ -1
disgram on the right 120
equals 4 o,clock. But 1f i =
the tima is 4.30 wvariable : o ¢ WAR
AR will still eontain 4 but ! 158
188

we want Ehe hoor hand bo Be
pointing to & polnt mid=way
batween the 4 and 5 as & normal cloek would do.

We ape soekipg an angle figure of 135 - halfway between 120
and 150. Therafore we divide the pinutes - in variable A
= by 2 which in the case of 4,30 would be 30/2s15.
pemenber that wa are deducting Ghis angle frem PI/2, so
43015z -135 which is the correct angle for the hour hand
paskt 12 a,clock.



130 HE=VAL{LEFT$(TI%,2)] ®OD 12
140 M¥=VALI{MTDIZ{TTS,3;2]1]}
150 SC=VALIRIGHTSITIS 2]}

Thase lines take sections of the system varlakle Tor Elme
-TI%- which always consists of § charackters, andl places
them inte the 3 variahles., Hours are always held in the
first 2 characters in TILS, minutea in the canktra 2 and
geconds in tha rightmost pair.

160 A=HH
170 CRAW 0,0 TO TWEH!#B].PNTildﬂl: REM TIRAW HOUR HAND
180 DAAM 0,0 TO FRX(62),FHY(62): REM DRAW MIH HAND

he explaiped earlier each tima wa use the DEFined Fulctions
we must give a value [or the angle in wariable h. As the
hour hand is smaller than the minute hand the radius Ls
subsequently smaller - line 170 - but to draw Lhe minekte
hand the radius ie increaged to 62 in line 180,

190 SZ=VALIRTGHTSITI%,2])
200 IF 52=5C THEM 1%0: ELSE 5Ca52

Lina 150 placed the seconds inte wvarlable 8C. Line 190
places fhe current seconds into variable 52, while line 200
checks if the seconds have changed, If they haven't Lhe
program jumps back to 199 and reads Ehe geconds again.
Thie process recurs until the seconds have changed and then
the remainder of line 200 §s encounteared and 5C now eguals
the new value of the seconds.

210 R=EC
£20 SPRITE 0O, ,FHE{&8]) ,FRY[GE)

Once again we are oning to wuse one of the functicns, only
thi=z time it is to position the sprite for pointing to the
seconds. The angle - variable A - 18 set ko 5C which holds
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the current seconds value and our DEFined FuMetion will
move the sprite on the radiuvs of &8, Az we have aloeady
defined the shape ard colour of sprite 0 in line @0 all
that i8 reguired to move the sprite is be enter the sprite
namber afrd ¥ and ¥ co-ordinates = line 220.

230 PRINT® 0,07
240 FOR Z=1 TO 5 STEP 2
250 PRINT MIDS{TIS$,I,2);™ ";:NEXT

Line 230 positions the cursor at the top left corner of Cha
ECTEEM. Lineg 240-250 disact TI§ into 3 pairs of nunbecs
and prints each wikth a space following. This is updated
gach time the seconds change.

260 IF SC++0 TREN GOTO 120

1f the seconds are not egual to zers - 5C equals a valuam
batwean 1 and 59 = there is no regquirepent Lo move the
minute and hour hands, therefore the program jumps Back Lo
the seconds reading line at 190, If the seconds have
reached zeroc then the follewing lineg will he executad, for
the hands need to be re-drawn at thelr new positicons. Buk
first they must be erased from their old position by adding
the gualifier - 1 = to the end of the DRAW statement.

270 A=MH

280 DRAW 0,0 TO FHEHM{A4B],FNYH{48],1: REN ERASE HODR HAHRD
290 DRAW 0,0 TD FRX(62],FWY(62),11 FEM ERASE MIN HAND
300 GOTO 130

Before jumping back to lime 130 the hands must be erased.
Remember that although the seconds have reached zero, and
the minute section of TIf must have changed alen, but the
program has not  read the minote section of TIS, only the
rightmoak 7 Eigures Tor the seconds, Therefore variable MN
Btill conbains the  previous value of minutes and
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subsequently both hands can  be erased using MM - line 270,
QOnce the program jumps back te lina 130 variahla MH is gat
to the new minute and the hands are drawn in lirmes 170-180.

And time continues. ...

The program can  have an input rostine for the time addsd
quite easily., Here is & suggested method:-

E1 FRINT "Enter kimo ag HHMH i.s, 0430"
62 INPUT T3: IF LEN(T$)c>d4 THEN 61

61 IF VALILEFTS(T$,2))%12 THEH &1

68 IF VAL{RIGHT$(T%,2)1:5% THEN &1

65 TIE=TS5+"00": CLS

This inpuk routine does not allow for the input of seconds,
line &5 simply adds "08" ko Ehe hours and minutes so TIS
will contain 6 characters.

The ayetem varlable TIS is pecoliar as it  dees not
internally check on a valld tims, For instance one cogld
input a time as 1175, Adding 75 minutes to 11 o,clock
results in a time of 12.1% which is what Eke hands on the
tlock would point to, but when thae Frogram prints cut the
value of TI% it would be displayed ag 117500, Tt will alsc
accept hours greater tham 24, entering & time ag 2510 wonnld
cauge the hands to peint to 1,30 Buk TI% would still gek
printed as 253000, Tharefore a check on both hours and
minutes is carried out in lines 62 and 64.



Biorhythm program

It is =aid that From the day we are Dorn OUL physical,
erckional  and intellectual states conform bo  certain
cycles, called Biorhythme.

Each cycle repeats at a rate of 23, 26 and 33 days
respectively, meaning that ocooasfonally one will find all
three will peak together, or the opposite may happen.
Whether you believe in them or not, Gthie program shows off
the chart plotting capabilities of the Einstain.

& typical sporeen dipplayi-

Mame : JOHN BORM: DEC & 1963

T L L T T T T T

I\
[\ Jrvos

Intel
\ V] fewr
o

3
11 3

o Lol g
g
=0
(1] 0]
i
~J I
S0

The program is listed [irst followed by explanatory nokes,
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m
20
i
i
50
air
T
ar
a0
100
114
124
130
140
150
160
1%0
160
180
200
210
220
230
240
250
267
|
280
£90
30g
B
GOTD
320
130
4o
50
360
ano

RET: BCOOL 1: G0OL 15,0 TOOL 15,0

CLS40: X=0: T=0: WAG 1

DATA B, T1,0,R ,H,Y,T,H H

FOR hs 190 TO 10 STEP-20

READ CHS

Ke=Xal

SPRITE X, ¥*2Z,A ¥+l ,ASC{CHE]

SFRITE K+9 , X%22 220-A, X+1 KSC[CHS)

FOR ¥=1 TO 150 HEXT

HEXT R

FOR ¥=1 TO &

SPRITE OFF Y: SPRITE OFF Y+9

FOR A=1 TO 1002 HKEKT

HEXT ¥

T=T+1: IF T=4 THEN 160 ELSE RESTORE: K=0: GOTO 40
SPRITE OFF

DEF FRY[¥)=INT(T2Z2*EIN| [=Z+A}*{FI*2}/CD}+.5]+Y
nig=" Laeded A g a2 2 X"

p2E="Y 3 5.7 901 A5 F 9 004 7 1™

DIH MHTHE(12),DAY{12)

FOR A=1 T3 12: READ MATHE(A} DAY [A]: WEKT
DATAE JAH,31,FER,28 MAR 31 ,AFR, 30 HAY, 31, 30K, 30
DATA JUL, 31 ,818G, 31 SEF 30 ,0CT 31 ROV, 30, 0EC, 31
INPUT"Enter Hame.." :HAMES

INPOT"¥aar Born [i.m.1969)..";¥YBM

IF ¥BM<1901 THEM PRINT "Sorry cannot do™: GOTO 240

INFUT"Month (1 to 12)...";MBY
TF HBN<1 DR MBH*12 THEN 270
INFUT "Day (1 to 31)...";j0BN

INPUT"Year to SEATE..sessass”jYST

IF YST<YBN OR ¥YST:1901 THEN PRINT "Serry cannot do"
100

IR MO v oennnsnsnm e s sMET

IF M5T<1 OR M5T»12 THER 320

¥YRE=YFEH: MH=MEH: DY-DAN: GOEUB 760

IF ER=1 THEN 250

GOSUB BO0: DE«F: Y¥1=YBMi M1=MAN: D1=DEN

YR=-Y5T: MN=-MH5T: D¥=1



IBD GOSUR ADD: HeF
300 IF HH:<3} AND ¥R WOD 4=0 ARD ¥1 MOD 420 THEN DE=DE+1

400 IF MH:2 AND ¥R HMOD 4=0 RHMD ¥1 MODR 4=0 THEN DE=DE-1

410 IF YR WOD d4¢30 AND ¥1 MOD d4=0 THEN DE=DE-1

420 GOOL 15,0: TooL 15,0: W=DE-H: IF N:0 THER GOEUB 790
GOTO 254

430 PH=231*{W/21-INTIN/23)]1: EM«2B*{HSZB-TNTIN/2E]]

440 IT=33*[HSIF-INTIRSITD]

450 LalZ-LEH(MNTAS(MY]1+STRE(DT|+STRE(Y1]]

460 CLS: TOOL 1,15: PRINT "Nanmer ™ ;HAMES;TAB(L};"BORN:
pHETHE (M1 ) ;D1 31

470 CRIGIN 0,0: TCOL 13,08 PRINT TRB(16);"Eigh"

4B0 DRAW 1,32 TO 207,32 To 207,176 TO 3,176 To 3,32

490 FOR E=9 TO Z08 STEP 12

500 DRAW X 176 TO X, 174: DRAW X, 32 TO X,34

510 DRAW X+6,176 TO Xab 32

520 NEXT X

530 DRAW 204,104 T3 3,104,2

40 TOOL 12,0: PRINT @ 0,20;MNTHE(MH];" "j5TREIYR];

550 HXMM=MH+1: IF WXMH=13 THEH NXEMH=1

S0 PRINT TAB{3Z];MHTHS [HXMH)

570 PRINT @ 0,11 ,LEFT${DVE DAY (MA] |

580 FRIWT I.E:FTHD.H,IJMrH.HH:I...E'F'I!IDE‘!,HE—DM’[H’HH]

5O TOAL 4,08 PRINT @ 16,20 "Low"

600 F=PHI CO=23: COL=9: CYCLS="Phys": GOEUE 670

610 Z2=EM: CO=28: COL=11: CYCL$="Emot": GOSUE &70

620 E=IT: CO=33; C0L=13: CYCLY="Inkel": GOBUB ETO

630 TOOL 1,15: PRINT @ 5,23;"Zero quits..hny other for n
axt";CARS[17]: BEEP

640 A=INCH: IF A=48 THEN END

G50 My=HXMH: IF MN=1 THEH YR=YRas1

GhD cosuB BMO: H=F: GOTD 420

670 ORIGIN 3,0: Y=10d41 A= -0.5: DOEE EFBSE,0,FHY{Y]

GAD GOOL O0L,0

90 FOR A=0 TO 33.5 STEP .5

700 DRAN TO A*E43 FHY(Y)

710 NEXT A

720 TCOL COL,0: ¥¥=INT(24-[(DEEE(EFBOR)fA)): NX=35



710 IF PEEE(PTRI1}&[Y¥*40+XX))c»3F THER Y¥aYY¥+1 iGOTOTI0
740 FRINT @ XX, ¥Y,CYCLY

750 RETURH

760 ER=01 IF D<DAY[MH] THEN RETURH

770 IF MM<»2 THEM 790

JE0 IF YR HOD 4=0 AND DY¥=29 THEW RETUREN

780 BEEF: CLS: PRINT "INCORRECT DATE": ER=1: RETURH
BRO F=0: IF MW:<¢2 THEN B4D

B10 FOR A=1 TO MH-1

BE20 Fe=F+DAY[A): NEXKT A

B30 IF YR MOD 4=0 THEHN F=Fsi: IF MN=2 THEW DAY{2)=29
B4l F=F+IG5*¥R+INTIYR/4]4+0¥: HETURH

Lines 10-160 set up the screen and display Gthe word
*RIORHYTHM' alemy the 2 diagonals of the scraen. The word
ig comprised of sprites for each letter.

Line 170 geta uwp a function - FRYI(Y) = as the egquation to
find the ¥ co-ordinate to draw to for each cycle. The ¥
ea-—grdinate does n#nok requira such a [unction as it
increased by the same nunber of positlons equally for each
day of the month across tha charck.

Lineg 180-190 set up string wvariables D1% and DE§ with the
days of each month for printing below the chart. Make sure
the correct epaces are entered inte the strings.

Lines 200-230 load wp the dimensioned warisbles HNTHS and
DAY with the names of of the months of the year and numbar

of days in each.

Lines 240-330 check and accept the entry of detalls from
the subject, and trap any subsequent errers of dates elbe,

Lines 340-440 calculate the mumber of days that have
elapsed, adding days for leap y&ars.

Lines 450-d4p0 print the subject's details at top of screen,
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Line 480 draws the outside of the chart ard lines 4%0-520
draw the wertical day lines across the width of the charck.
Ling 530 draws the dotted line across the centre, note that
CRAN contaings & third pacameter = 2 - indicating a detted
line.,

If one runs Gtha program Pama  TOHM BORH [EC % §9E3
bafore entering the
remainder of the listing it
ghould present a display
similar Lo tha diagram

righk, although the
subject's name and details
should be shown as black on 3 1

a whitae background.

Lings 540-580 display the current nmonth and daye of that
month with D1% and D28 by using the LEFTS functien and
DAY {HN} for the number of days 1b contains. epending on
the length, tha renainder of the line prints the dates of
tha followlng month.

Lines &00-620 represent the starkt of each cycle and load
variable €O with the cycle day length and Ethe colour of bthe
line into variable COL, C¥CLS is loaded with the name of
each cycle for printing to the right of the chart, where
the line ends, before calling the drawing subroutine at
line &70.

Lines B30-680 checks for input of zere f£for ending the
progcan, for if it isn't the following menth's chact is
displayed.

Lines 670-750 draw sach eyele. The % origin is moved by 3
pixels imn lipe &T0 to ensble the dabtes to ba lined up
centrally bensath, Each cycle will be drawn in 6B stages
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across the chark, Each time a section is drawn wa simply
ingtruck it to DRAW TO L% = lina 700 - from whatever
position the graphics pointer happens to be at. But
firstly the ographics pointer npust be positioned on the
leftmgat line of the chart. As there is no basic command
for move - without drawing - we muet resort Eo a doukble
PORE to position the pointer. We cannot use the DRAW TO
%,¥,1 command ag this would uwnplot any plxals,

hddresses AFBSEST (644067 decimall contain the current X
co-ordinate of the polnter and AFBO9E/O (64408/9) hold the ¥
co-ordinate. DOEE &FBOG,0 would position the ¥ poinker
back to the X origin = in gour case popition 3 - amd DOKE
EFBYE FNY(Y] will position the ¥ co-ordinakte polnter at khe
correct pogitlon for the cycle scale to begin from relative
to the cepntre horizontal dotted line - although one must
et ¥ to 104 Eicst. Although the program wses hexadecimal
numbers, ona could Just as easily have vsed decimal and
enterad Line &T0 thus:-

670 ORIGIN 3,0t Y«1O0d: A= =0.5: DOKE &S4406,0,FNY(Y]

When sach cycle has been deawn we wank bto print the pame of
that ¢yele - C¥CLE - adjacent to where the line f£inished,
using the PRINT @ X,Y command, The X co-ordinate - colunn
= will always be the same - 35, but the ¥ co-ordinate will
depend on the final position of the cycle drawn. Line 720
DEEEs the current graphics ¥ co-ordinate at  address SFR9S
and divides this figure by 8. It must alsoc subkrack this
wvalwe from 24 ko find the correct line nomber. ¥hy?
Decause lines are numbared from the top - 0 - ko the bobtom
- 24 - but the graphice pointer operates in ceverge with
the top pixel line being 191 and the bottom 0.

Hence if DEEK(AFR9B] oave a value of 191 this would mean
the graphics pointer was at the top of the acreen.
Dividing this figure by 8 would result in the answer
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33,875, Deduct Ehis figure from 24 and the result is 0.125
and &8 PRINT B only takes the integer part of a valua this
would resulk in PRINT @ 35,0,

Mote This enly holds true if the origin for the Y co-
ordinate i zerc = bottom of poreen.

We now have our co-ordinates for PRINT @ in varisbles XX
and Y¥. Before printing the string CYCL$ we must check
that one of the previous cycles did not £inish in the same
pogitlon - which ig conmen ancugh - &8 this would mean wWae
would be printing over a previous cycle pame and erasing
ik, Eo a check nust be made that no character 1s already
peinted at that poalblion.

PTE{19) holds the RAM addreps of the start of the screen.
Fach character position on screen is mapped ko a block of
congecutive mamory locatlons, so LE one knows the position
it cap b& PEEEed to discover which RASCII character i1t
contalnm. Lime 730 calculates the screen posiblon wa
intend to print to by multiplying the lina = in ¥¥ - by 40
and then adding the column numaber - in K. Thiz =am L&
added te PTR{1%) and then PEEEed to check 1f it containe a
space - ASCIT code 32 decimal - and if ik deesn't the line
= in ¥¥ - is ipereased and a further check made until a
space 1l found. Line 740 prints the eycla name held in
string varlable C¥CLY.

The subrootine in lines 760-790 check on valid dates during
the entry poutine and lines BOO-B40 calculate the alapsed
days up kill the current month.



2
Function keys

Afker loading XBAS the function key bBuffer is esphy, &0
pressing any of the 8 grey function keya will have no
affect. These keys can be wvery uoseful when writing or
debugging programs. This section shows how to assign
yarious commands to Ehese functlon keyse; and once Ehe
general congapt has been shown cne will obwviously be able
to use any compands with Ehe Keys.

Load XBAS as normal and enter this short programs-

10 POR X=1 TO 10
Z0 PRTNT X
30 WEET

Running this program will sipply print the ourbers 1 to 10
on consecutive lines. Tk will only be vsed to demonstrate
the effects that the function keys can prodoce when
agsigned warlous eommands. Ta asslgn the first groey
function key to the command RUH one would enbter the
following: -

KEY @ ,"RUN"™ <EHTER?

The keyword RUN was entered as a string, with guobtes eibher
gide. Pressing the function key marked FO will now cause
the word BUY to be displayed on sereen, as if the I letters
E, U and M had been entered pingly from the keyboard, but
one will sk11]l peed to press Ehe red ENTER key Eor the
command tn be acted upon. We require to add the ASCII
ende foar ENTER onko the end of the keyword RUN. There are
2 methods of achieving this.
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The Relfeperce manual states that one may prass both the
GEAPH and ENTER keys after the last letbter of RUN and
hefore the closing guotation marks, This is fine providing
one dossn’t press the GRAPH and INE keya by mistake which
would send the Einstien into MOS. An alternative, and
safer, methed would be to add the ASCII code for ENTER bo
the and of RUN after tha closing quotes:i-

EEY 0,"PUN"+CHRS{11) <ENTER*

AECII codes below 32 decinal are used a3 control codes, and
whan the Einstein encounters an ASCII  character with a
walie balow 32 it koows thak 1t must perform an action
other than aimply printing a charagter to the screen.
Thase contrel ecodes are listed on page 206S20T7 of the
Introduction manual.  Onfortunately they are enly shown In
hexadecimal but one will see that code 0O which fs the
hexadecimal eguivalant of 13 ie atated as CR - carrlage

return.

Carpiage return is an alterpnative way of stating Enter, 8o
adding CHR${13] to BUN will simply print FUN on screen and
the Einstain looks to Ehe next character [13) amd acts upon
ik, just as if one had pressed the ENTER key.

Other control codes can be added to thepe commands for
paeful results, As an exsnple assume a program wag listed
ofn the screen, and one had just edited a line and the
cursor was currently positioned to the left of the next
progran line. Presaing Ehe FO function key would display
RUM, but an error would be caused due to there being other
characters on that screen linae. Conteal code 15 hex (21
decinal} causes the repalinder of text on the current scremn
line to be ignored, hence the keyword RUN would be acted
upon wikhout efror. This could be entersd asi-

EEY 0,"RUN"+CHRE(2Z1 )+ CHRE({13)



note that the code 13 - carriage return - 1s always entered

la=k.

Function Xey 1 could be defined to list a program, and by
adding CHR$[13} to the end will list a program fron the
firgt line by only requiring key F1 to ba pressed.

KEY 1,"LIST"+CARS(13}

The Ehird key could be defined to the LOAD" command. Here
we wish the opening guokes te ba produced on screen, B0
that after FZ has been pressed all  that will be neaded is
for the program name to be enteped, The only methed of
printing guotes on Bcreen 1s by using the CHRE Tunchblon
with the RECIT ecode for the gquets marks - 34 dacimal. Feor
instance one could pot  enter  "LOADTT. This could be
entered thus:-

KEY 2,.5LOaAD®+CHRE[34}

Pressing key F2 will now display:-

LOaD"

and the cursor will be flashing next ke the gquotes, on the
game screen line, wailting for one to enter the progran
namE . Aare though one will still need to press the ERTER
key after tha program Rana.

Although one can clear the screen by entering the ©TRL and
L keys simultanscusly, it 18 alsc preferably to achleve a
clear screen by one key press. Function key F3 could be
ugel: -

KEY 1,"CLS"+CARS[21 h+CHRE(1I}

Ag with key F0 we have added the Z control characters - Fa
delets to end of 1ine - and - 13 carriage peturn.  This
means that key F3 can be wsed bo perform a CLE  even ir

there is okher text on the sape screen line.



Function kKeys can contain more than one  inetruction
prowided they are separated with a colon - ¢ = as one woi 1d
use in a normal pregeam line that contained mora than one
instruction. 1f one I8 using & normal television rather
than the Einstein monitor you may have nobiced Ehat the 32
polumn screen mods tends to lose the last characker on sach
line, naking editing a big problem. Whereas 40 colunn
display appears correctly. Therefore when editing it is
nore convepnlent to ligt a program in 40 coluen  mode
regardless of which mode the program rung im, ey 4 could
be assigned bhusi-

EEY 4,"CLS40:LIST"«CHRE(21 hoCHRE(TI)

which would elear the screen to 40 column mode bafoara
ligting the current program.

If one is working on & program  which expariments with
colours one could find the program requires debugging and
cones bo & halt printing text in the same colour a8 the
background - effectively displaying nothing. Defining a
key to restoce the colours ko sanity would Dbe usaful as one
could not see what wag baing entered from the keyboard and
probably would not kpow the position of the cureor; 50
CHRS{21} shouwld be vsed too.

KE¥ §,"BCOL4 :TOOLYS, 0"+ CHRS(ZT J+CHEFIT3)

ope will soon discover which commands are more freguent iy
required when entering or debugglng pregrams, one that is
always being uped 1s the DIRectory command. The riaht hand
funckion key could be wsed - F7 - for funchion keys do nok
need to be assigned in order.

KEY 7,"DIR"+CHRE(13)
will 11t tha directory of the current disc with only one
key press.
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Entering EEY LIST <ENTER? Fa: RUM

should new display Eha Fl1: LISTS

contents of tha funcklon Fz: LOaD"

Kays, F3: CL" %S

F4: CL54¢:LIST" S

FS5: BCOLS:TCOLLS, P&

FEi
be used in conjuction with E?: DIRS

the SHIFT key o producing SEO:

Remenber that each key can

16 functions. sF1:

sF2:
Althouwgh KEEY LIST showe =F3:
thase shifted keyvs numbered =F§
fram sFL to =F7 they would SFEq

be entersd as from Fi to SFot
F15. sF7:

Hokiea that when CHES codes are added to the strings they
becone part of those gtrings, and are stored &g single
charackers.

When printing out the KEY LIST the Einsteln altars the
values of any charackers below 32 by adding 128, [or ol
tried to print some of these control characters it could
have adverse effecte on the display. The last character
in each string, be it a printable or contrel code
character, &8 altersd automatically which will be shown
ogverleaf, Bo in the case of FO above the last I characters
are slEepsd from 21 and 13 which are unprintable to 149 and
141.

The % and Le characters ape shown in the appendls of
this book along with other control code symbols. TE should
be remembered that the ASCIT eode area from 128 to TR0 can
be wsed for skoring sprite patterns, therefore one oo 1d
find when entering KEY LIST that the L has changed Eo
some other ghape, but 1t will not affect the operation of
thae function keya.



To eclear the function keys simply load them with a space,
ar even enter the following in direct mode - without a line
runber - which will clear all tha function keys:-

FOR A=0 TO 15: KEY A&,." "1 HEXT «EHTER?

1f memory space in Ehe Ffunction key bulfer 1s critical
there are some abbraviations which can ba made By wsing
soma control codes. g an example we defined funckion key
4 ap:-

"CLEADILIST™+CHRE{ 21 )+ CHRE(13 1]

which i= 12 bytes in total. There are c<ontrel codes
- gingle bytes - which will clear the screen in bhe pama
way Ehat CLS does. There are others which will clear the
goreen and alter 4t to 32 or 40 column mode. Thase are
ghown in the DOS/MOS Introduction wnder the CTRL kay
gection, Maybe you didn't realise Chat these codes are
actual BAECTT control codes, well they are, and as such can
be used within a string of characters.

Pregging the ¢CTEL* + «Hy keys will clear the screen Lo L]
column mode, 5o will entering:-
FRINT CHRF(14]

Another method of remembering the above is that B is the
14th letter in the alphabet.

Armed with this knowledge function kay 4 could be reduced
by 5 bytes by entering 1t as -

EEY 4,CHRE{14)+"LIST  «CHRE{21 1= CHRE{12]
which will only use 7 bytes of the Eunction key bulfer.

Obvicusly using some control codes can  have disastrous
regultel If one does not have a printer connected to the
Einstein then do ook  use CHES{1) or CHRE(18), which is

sinilar to peessing the «CTEL: 4+ <Ar or <CTRLF & fR: KEYS,

a0



ag these codes relate Eo the printer and the Einstein will
drop into a trance and the eonly way cut is to press the
regat button which could result im your program being wiped

ouk .

In Ekhis chapter we have referred to the function key
entries as sEringa. These strings are similar to Che
string varlables which one uses in programs - combinaticne
of ASCI1 characters. One could append a control character
to a string variable within a program for certaln results.
CARS{7} 48 the control code for a kone similar Eo that of
the BEEP command. If ona reguired a message to ecund an
audible promspt each time it was displayed ome could use
CHRE(TI. A Typical line could be:-

100 AS="What is your Nama"sCHRE(T)
and whenever Af wag printed on screen the tone would be

heard too. tnme could even prefix the atring with a clear
gcrean code s that the scresn was always cleared prior Eo

Ehe message Belng printed:-
100 Af=CHRE(1Z}+"What is your Hame"+CHRE(T

The answer is bo experliment.
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3
Character set

on power up, or after the basic command RET has been used,
the echaracter set is loaded in from the ROM area of memory
into the Video HRAH area. Boing im VRAM means the
characters are poft - they can be altered.

The complets ASCII set - that's 256 characters - are nade
vp of B bytes each, therefore to store the complete set
takas 204B bytes of mepcry. They are =stored £oom
addressas  1B00 Eo 1FFF hex (6144 to B191 dacimall in VREAH.
Characters with a value of 32 or less are all blank as,
besides character 3% |spacel, they are used as control
characters and are nob printable on screen. The appendlx
ghows how esch character lg formed and whers in  YRAH it i=
lecated,

To creats & new character, or sprite, one may albther use
the SHAFE compand aor, as will be sesn later, kthe VPOEE
function. the Introduction manual describes how  each
character is formed by uwsing an BxE pixel grid. It must be
remembered that all characters will be reseb fo theic
eriginal forms after the RST cormand hag besn used, this
will wipe out any saprites that had been defined. Many
compercial prograns use EST to reset NBAS to its pwitch-on
condition, and & by product 18 that kthe characters are re-
ipnitlalisation as well.

It is recomperded that sprites should be defined in
characters 128 - 160 as these are unused. If you read the
chapter on Koy defining one would have seen that some of
the characters in this area are fGnitdally set to display
the control codes when KEY LIST is enterad, but they can
atill ba overwrilbben. pefining a character is not that
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gasy, a8 one should possess some knowledge of how a byte 1S
composed, the Introduction manual ghould give one an idea
an  the Eformat. Howeyer 1if the _manual is wused in
conjunction with the next program it ahould become evan
clearer. The progeam; although a bit lengbhy, is designed
to let you experiment with different ghapes for uge in one
al your own prograns. onece  you have daclded of a final
chape wyou should copy down khe ghape values which will k&
displayed for wse as characters or spriktes ln your own
[EEST TAMm . It will allew one to move the cursor arcund a
displayed grid using tha cursor kays. The keys will auto
repeat 1f held down but the cureor will not move oot of the
gpecified grid.

Opce  running the program will ask you to enter P Erhe
normal gize @xB character or '2' for double size 1Ex16&.
Afterwhich you should then enter the ASCII nurber - in
decimal - of the character you wish te alter. If you
chooss  an ASCIT number which already has & character
asslgned to 1t it will be displayed on  the grid. Aence
entering 141 would display the [y character as below,
which can obviously be altered as Lt 1ls enly used with EEY
LIET.

To switch on a sguare, oF
pixal within tha grid
sinply press any key on the
main keyboard except
t5FACE? or <ENTER:. T
erage onea of the agquares
position the cursor over
the sguare and press the
iSPACEr  key and the pixael
will switeh ofE.

|m -

Once you are satisfied with the character press the ¢(ENTER:
key and the shape will be displayed in the btop rlght of the
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aceeen with Ehe correct line which showld be entered in one
of your own progeams ghown at the bottom of the screen,

wWhen one has entered a 16876 characker or asprite, which
defines 4 characters, the columns are divided on screen and
tha hex valus for each row is shown, Ona may aither usa
the SHAPE command [ollowed by tha 32 ltems in & strimg, or
enter 4 separate SHAPE command [ollowed by 6  items in the
string, the program will prompt you to press any key to

show the alternative.

Thie iz how the screen would loock after entering this Y6x16
ghape; with the hex wvalues for each row shown alongside kEhe
grid, and the recommended form of entering the shape shown

under Ehe grid.

el

Wammimu

R iy, ot 7 11, I B TR R . .3

ST AALLELTORSONSHOOT
0 P == ¢ N0 D N Py PO T e 00 0 O 5 e e s T
00 0 e PO R 00 0 00 0 T 0 T w0 o

=

=

=

==

=

=

.: =

= =

et = =

L] = -

. II = =

i [ ] = =

o Y | m sz

e s - =

TG enter € above =h & USE -

SHAPE 128 GFc8oB1E810 go50M
SHAPE 12%,"311¢FF1414 1414nm
ZTHAPE 13%,"Foloi191808 G3HAM
SHAPE 1231,"BCe¢BFFREB20 228"

and #nter each sinsly



10 SPRITE OFF: IoW 4,0

20 BOOL d: GOOL 15,0: TOOL 15,03 CLEAD

3D PRINT "Enter size of Sprite™

40 PRINT "Pregs 1 for BxB...2 for 16X16™

50 S2=INCH

G0 IF 5Z¢49 OR S5F»50 THEN PRINT: FRINT “ENTER 1 or 2":
REEF:GOTO 40

70 CILS: 5E=5Z-d8: IF 5Z=2 THEN MAG 3:ELSE MAG 1

Bl PRINT "Enter character number to modify"

80 PRINT "For sprites it ig best to use numbers"

100 PRINT "between 128-160."

110 IF S2 =1 THEN 140

120 PRINT "16x16 gize MUST be entered”

130 PRINT “as multiples of 4 §.e.128,133,136 atc®

140 IHPUT CHARE

150 IF CHAR«<Q OR CHAR »255 THEN FRINT "Debtween 0 apd 25
5" BEEP: GOTO 90

160 IF 5Z=2 AND CHAR MOD 4¢»0 THEN BEEP:GOTD 120

170 ¥=0

180 D=CHAR*E+6144

190 CLS3Z

200 FOR E=1 TO 5T

210 FOR A=D TO D+ {0*EZT=1}

220 PRINTE X, ,POS[2)

210 nf=BINE(VPEEE(A) B]

240 FOR B=1 TO B

250 IF WIDS[A%S,R,1]="0" THEN FRINT CHRE(32);:ELSE PRINT
CHR$(215);

260 NEXT B

270 PRINT

280 MEXT A

290 XaBrD=h:PRINTR O,0;:HEXT E

300 GOSUE 800

310 REM DEAW SINGLE CELL

320 DRAW XC*R,191-({¥C*B) TO XC*B+B 191-[YC*A) TO XKC*B«8
(B ¥CEA ) TO ACHD VBI-[FC*A) TO NC*H 191-(YC¥R]

330 PRINTA ¥H,¥YH

340 XC=pOS{T1 ) iYC=POEIZ]



A%0 A=<INCH

360
o

IF A=13 THEH GOTD 440
IF A=4 AND POS(|1)<8*SZ=1 THENW XM=XC+1:GOTO 310:ELSE

IF hA=4 GOTO 310
380 IF A=B AmMD POS(1]1:0 THEN EN=XC-1:G070 310:ELSE IF A

=0 GOTD 114

330

IF A=10 AND POS[2|<BR*S5E=1 THEN YR<YCs1:G0TO J10:ELS

E IF A=10 coTd 310

400

IF &=11 RHD FOS(2}:*0 THEN ¥H=YC-13iG0TD 110:ELEE IF

R=11 GOTO @

0
420
Lkl
440
a50
qED
70
B0
440
500

IF &=32 THEN FRIRT " ":GOTOX10

PREINT CHRE(235):G0T0 31D

REM DEFINE ENTERED SHAPE

IF 5%=1 THEN 520

FOR ¥=0 TO 15

LIN$=sMIDE(SCRNE(Y ), 9,15]

LIN§=" “+LIN%

FRINTR 8,¥;LINS

FOR X=96 TO 152 STEP &

CRAW X,191-{¥*B) TO E+8,191-(Y*E) TO K«8 183-(¥*8)

X, 183-(¥Y*E)] TO X,199-{¥*8]

ERRL
520
530
540
550
S60
570
SEQ

540
il
G0
L
G630
R
G50
BT

NEXT X,¥

FOR B=0 TO 53-D.5 STEF 1.5

FOR ¥=D TO A*5E-1
LINS=MID% | SCRMS(Y]) ,B*8+1 ,B*B+B ]

C=0

FOR ¥=1 TO B

IF MIDE(LINS,X,1)1=" “THEN 590

C=C+2"(8-X]:REM THE ° KEY IS5 3RD FROW RIGHT,TOF

HEXT X

TRIATE (B+i1%8 ¥3"";HEXS({C, 2]

SEHE=EHE+HEXSIC, 2]

NEXT ¥ ,B

PRINTE 0,16,"To enter the above shape user="
WIDTH 30

FRINT"SHAPE™ ; CHAR; CHRES( 44 1 ;CHRE${ 14 ] ; EHE: CHRE 1 34)
SHAPE CHAR ,5HS



ETO
GRD
600
o
T
T20
T30
T4Q

750
TED
T
TRD
a0
LHE
§ow
aip
834
G40

EPRITE 1,200,1B80,15,CHAR

IF EE=1 THEW 7M
PRINT"ALTERHATIVELY. . [press any key}®
AsTHCH

WIDTH 12

PRINTR 0,173

FOR ¥=0 TO 3

FRINT “SHAPE" ;CHAR+Y; CHR3{ 441 CHRE( 24 ) ;HIDS | SRS, ¥=1
Ga1 16 pCHRE( 34 p pCHRETZT }

HEXT ¥
FRINT"and enter each singly"
WIDTH O

END

REHM DRAW FULL (RID

FOE XK=0 TO G4*5% S5TEP 8

-DAAN X191 TO X,191-64*52

CRAW 0,191-X TO B4*5Z,191-X
HEXT
RETURN
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Alpha characters

Wz have seen how one can alter each ASCIT character by the
SHAPE command, buk they can also be altered using Che VPOEE
function which will alker the contents of vides RAM memory
directly as the POXKE function will on RAM. & diagram
ghowing the VEAM map 15 shown on page 315 of the Refarance

marmial.

The table which holds =ach character commences at address
1800 hex (6144 dec) in VRAM. Ta ¢alculate the address
wheres @ particular character is sktored cne would take the
character number and moltiply by B - as each charactar
raquires 8 bytes to hold the B rows of pilxels. This Eigure
ig added to G144 for Ehe start address of the character,
Te find where the 'A" character i= stored we first take the
ASCIL pode of A, which i 68, So 65%*B=520. G144+520-B664,
character 'A' is stored [rom B664 decimal in YRAM.

The Following program alters the A - 2, & - = and 0 to 8
groups to  slightly larger, and you may agree; clearer
characters by increasing their height. A nornal character
is umually made up thus:i-

With an empty row of plxels top
and bottom, Mote thak the 2
right hand columns are alsc bare
due to the 40 eglumn screen mode
only displaying the first &
columne ., Eo wnless one Is using
32 column consistently ic i=
unwise to extend +the width, but
the helght? Possibly. One can
alter Ehe alpha characters to whatever but, if common eense

is to prevail, they should bear some cesenblance to their

Wi wwmmupm
Y LN T
G o o 0 o 0

original characters.



10 REM UPPER CASE

20 FOH X=4G48 TD 871

30 READ AS: VPOKE X,VAL("S"sa%|: HEXT
40 DATA 38,44 ,04,08,10,0,10,01REH 7
50 DATH JB,d44,04,34 .54 54,38, 0:REX @

60 DATA 10,208 44,44,7C,44,44,0:BEH A

T DATA V8,24 ,74,38,24,24,78 ,0:REM B

B DATA 18,24 ,40,40 40,324,189 D:REM C
90 DATA 78,24 ,24 24,24 ,24,76,0:EEM D
100 DATA TC,40,40,78,40,40,7C,0:EEM E
110 DATR TC, 40,40 ,76,40,40,40,0:REM F
120 DATA 38,44,40,5C, 44 44,38, 0:REM G
130 DATH 44,44 44,70, 44 44,44, 0:REN H
140 DaTA 31B,10,10,70,10,90,38 ,0:REN I
150 DATA 1C,08 06,08 48 ,48,30 ,0:AEH J
160 DATA 44,48 ,.50,60,50,48,44 . 0:REH K
170 DATA 40 40,40 ,40,40,40,7C,0:REM L
180 DATA 44,60C,54,54,44 44,44 ,0:REM H
190 DATH 44,64 64 54,40, 4C, 44, 0:REN N
200 DATA I8, 44 44,44 ,44,44,38,0:REH O
210 DATA V8,44 44,78 ,40,40,40 ,0:REX P
230 DATA 3B, 44 . 44,44,54 4B,34 ,0:REH O
230 DATA 78,44, 44,78 50,40 44 .O:REM R
240 DATA 38 44, 40,30 04,44, 38, 0:REM 5
250 DATA TC,10,10,10,10,10,10,0:B8M T
260 DATH 44, 44,44 44,44, 44,18 ,0:REM D
270 DATA 44,44 44,4428 ,28,10,0:REN V¥
2E0 DATA 44,44 44,54 ,54 ,6C,44 ,0:REN W
200 DATA 44,44 Z6,10,28, 44,44 ,0:REH X
300 DATH 44,44 ,44,38,10,10,10 0:REM ¥
310 DATA TC 04 0B 10 ,20,40 . 7C,D:REM I
120 REM LOWER CASE

330 POR X=6920 TO T127

340 READ A%: VPOEE X, VAL{"8"sA%): NEXT
A50 DATA 0,0,.38,4,3C,44,3C,0:REM a
360 DATAH 40,40 58,64 44,64 ,58 ,0:REM b
370 DATA O,0,38 44,40 44 38, 0:REH c
180 DATA 4,4 ,34,4C,44,4C,34,0:REH O
1%0 DATR 0,0 36,44 ,7C, 40,38 0:REM &



a0
LRl
20
430
440
450
460
470
480
4540
04
10
529
530
40
EED
360
530
SBD
SO0
600
610
Ly
630
G410
G50
BED
L
G080
L0
T
ERR!
120
Tan
T4
740
TE]
T
TRO

DATA 8,14,10,7¢,10,10,10,0:REM £
DATA 0,0,34 4C,4C,34,4,38:REN g
DATA 40, 40,780,494 44,44, 44,0:BEM h
DATA 10,0,30,10,10,70,38,0:REN 1
CATA 8,0,18,8,8,8,48,30:REM j
DATR 20 ,20,24,28,30,208 ,24,0:REM Kk
ORTA 30,710,10,10,10,10,38,0:REM 1
DATA O,0,68,54,54,54,54,0:RE4 m
DATA 0,0 58,64, ,44,44,449,0:REM n
DATA D,0,38,44 44 ,44,38,0:8EM o
DATR 0,0,58,64,64,58,40 40:REH p
DATA 0,0,34,4C,4C,34,4,4:REN q
DATA 0,0,58,64 ,40,40,40,0:REM 1
DATA 0,0,3C,40,78,4,7T8,0:REM =
DATA 20,20,78,20,20,24,18,0:REH £
DATA 0,0,48 48 48,48 ,34,0:REM u
DATA 0,0,44 44 44 ,28,10,0:REM v
DATA 0,0,44,54,54,54,28,0:REM w
DATA O,0,44,28,10,20 ,44,0:EEM x
DATA 0,0,44 44 ,4C, 34,4, 38:REM v
DATA 0,0,7C,B,10,20,7C,01REN 2
REM 0 TO 0

FOR XK=B528 TO 6607

READ AS: VPORE X,VAL{"E™4+A%): NEXT
DATA 18,44 ,4C,549,64,44,38 ,0:REM O
oATA 10,30,50,10,90,10,7C,0:REM 1
DATA 38, 44,4 ,8,30,40,7C,0:REN 2
DATA 38 ,44,4,18,4, 44,38 0:REM 1
DATR G, 18,28 48,7C,B8,8,0:FREM 4
DATR ToC, 40,490,784, 44,38 ,0:KEH 5
DATA 18,20,40,78,44,44 38, 0:REM &
DATA 7C,44,8,10,10,90,10,0:REH 7
DATA 38 44,44 ,38,44 44 ,36,0:REM B
DATA 38 ,44,44,3C,4,8,30,0:RER 4
REM [ |}

FOR #=64E4 TO &479

READ A%: VPOEE X, VAL{"E"+A%): NEXT
DATH 8 10,20 ,20,20,10,8,0:REHX |

ORTA 20,70 ,8,8,8,10,20,0:REM ]
L3



Sprite management

The Video dizplay processor is mapped ocut on page 315 of
the 'Reference manual' amd it will he gmen that an ares in
tha WDF is allocated ko the 'sprite attribute tabla',
Although  sprite movement im adequately described in  khe
manuals; the following could be of added interest to those
who like PO¥Eing, but in  Ehe came of VEAM it would become
VFOEEing .

The table starts at 15104 (EIBO0) in VRAM and is 128 bytes
in length., This table is divided ipks 32 blocks of 4 bytes

each, one block for each eprite. The [irst block (15104
Lo 15107 contrels sprite 0, Ehe sacond block [15108 &g
¥5111) controla sprite 1, and &o on, If we number the

bytas in eash block from O ko 3, the first Byte - kit 0
- in each block contains the ¥ co-orfdinate of the top lefe
pirel of the sprite. One should pok pay too much atkentiosn
ta the contente of this byte as it does not kake inke
aocount any altered DRIGIN that may be in force, and alsc
measures the position from the top of the screen and not
the bottom. Bence entering the following line:-

SPRITE 0,0,8,15,65
will display the character &5 - 4 - in the lower cerper of
Lhe screen in white, We know Fhat the ¥ co-ordinate is al
posltlon 8, buk it 18 stored in the fipst byte in the bDlock
as 183 (191-B). Enter FRINT YFEEK{15104) «<ENTER:

Byte 1 helds the current ¥ co-ordinate in the norpal
fashion, peasured From Ehe left of the pereen, buk this
could also give a falge reading if ORTGIN has been mowed,

bByte 2 contains the character number, in the above cage 65
and byte 3 the colour of the sprite, Hiw it is perfectly
feasible to VFOKE these 2 locations directly. &Altering the
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characker of an existing sprite on screen could be achieved
without Ehe need to entor SPRITE 0,x,y, ekc., providing one
knew the location of the sprite in the attribute table.

Enter this program:=

10 MAG 0: SPRITE OFF: CLS

20 POR A=0 TO 8

10 SPRITE A0, A*B+B,15,65+A

10 HEXT
This simply loads up and display % sprites, from 0 1o B,
wikh characters & to I and displays them from the Bottom
laft hand cornar  upwards. Mow to alter the colour of
character  number of any sprite we could adopt the
following:-

gprite number * 4 & start of tabla s elther 2 or i for
character or colouf.

Bo to alter the character of sprite 1, which at the moment
is character §B - O = at the Fourth from bottom popition of
the screen, to the letter ¥ - character 90 - one could
caleulats thusis=

I*4+1510442=15118 =0 enterimg:-

VPOREE 15118 ,20 «ENTER:

will alter the rcharacter te T, one will not Aeed bto know
the current ¥ or ¥ co-ordinates of the sprite. To
aliminate excess code one could set up eithar of these
caleulations as  Fubctions by entering early in the

progran: -

5 DEF FHH(S1=5%4s15104+2: REM Character nurber change
6 DEF FHC{S)=5%4+1510443: REM Colour change

Where S=gprite number.



s to alker the colour of sprite sumber T to black one

could enterc:-

VBORE FNC[T1,1 <ENTER?

to alter sprite number B to character 90 - & - enteri-
YPOKE FHN{B),90 <ENTER?»

The advantage of altering colours and characbers in thie
way means that a sprite on the move can be changed without
the need to Enow its present position. one further point
regarding the attribote table. When the command S5PRITE OFF
is epesuntered all  sprites are switched off and each has
the first byte in ite attribute table - the ¥ co=-ordinakea
- altered %o tha walue 193Z. Entering SFRITE OFF 1  would
only alter kthe first bykte of sprite 1's attribute bBleck to
192. Mormally te turn off several sprites onm requires to
gnter A puccession of numbers following SPRITE OFF.
Bowsver if opne VPOEEs the wvaluoe 208 into any cna of the
block's first byte all higher pumbered sprites will ba also
turned off. The block for sprite 4 beging at YRAM address
15120 [4*4+15104} and if we enter VPORE 15120,208 <ENTER:
all the sprikes from Ehe E character upwards hawve been
cleared from the screen.

Thers is no method in basic of detecting when 2 sprites
have eallided - when their pixels overlap. The ¥DOP; which
is a customised chip, does record such collisions bub 1t 15
not simple to grasp how this chip operates, in fact a book
eould he wriktem on this subject alone. The following
routine which is POKBA high up in RAM can be called
whenever one wishes to detect a collision. It aimply tests
one Bik of Ehe status reglgter of the VOP (there are B
registers in totall which is set if sprites owverlap. it
dogs not detect which sprites have oweclapped, simply that
a collision hag ccocurred.
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Tt stopes the result in address 57336 and whan PEEKed Lha
rasult must ba ANDed with 32 which will test the relevant
Bik. Hers is & simple demonsktration, the machina code
reutine, which 18 the part one would transpose inte your
own program, is in lines 20-40.

10 SPRITE OFF

20 CLEARR 57327
10 FOR ¥=S57328 TO 57335: READ A: POKE X,A1 HEXT

a0 DATA B,136,219,9,50,248,223,201
50 FOR X100 TO 150

&0 SPRITE 0,X,8,15,65

70 SPRITE 1,2%0-X,8,1,65

80 CALL 5712B:A=PEER(57336) AND 32:IF R=32 THEW GOSUE 110
op HEXT X

100 EHD
110 PRINT "OVERLAPPING NOW': RETURH

Thie puraly sends 2 sprites towards each othar, line 87
doee Eha ' Eesting and diverts to line 110 and prints the
message only while the sprites ace overlapping.



4
Peeks, pokes, do's and don'ts

This chapter highlights some of  the lesser keown facts
concerning the Einskein, and sone mepcry addresses which
cafi be altered in XBAS 4.2 for various effects.

CTRL key pressed in ponjunction with warious keys will
produes results as shown in the ‘Reference manual', these
give Ehe game resulks 1f wsed with tha CHRS Eunction.
Pressing <CTRAL*+<Gr keys producea a  kone similar to the
FEEF conmand as will PRINT CHR$(TI, as © is the saventh
letter in the alphabet., Tt nust be stressed thabt 1T you Ao
not have a printer connected, or it i8 not switchel on,
than pressing <CTRL* with either <A* or <R kays - ot
entering PFRINT CHR$(1} or CHRE(IE) = will repult in the
Einstein completely lecking up and unable to cootinue with
a progcanm. 1f this happens the only solutlon is bo prees
the reset button or switch off, either way you will los=e
any program currently 1in memory.

GEOL requires its second parametar, background , enbereml
with sone care if one is to aveld drawing lines with square
blobs as background. When the CLS command iz epcountered
khe screen will clear and show khe background area in the
colour of the second pacapeber of TOOL. Hence if - TCOL
15,1t0L8 - ig used the screen will be in black (1] with any
eaxt in whike {15}). Any graphics that are subsequently
drawn should have thelir second parameter set to ' too,
irrespective of their foreground colour. Altering  the
background of TEOL without clearing the screen will wpset
any lines drawn across thak area as GCOL will be using Lhe
carlier sekting of TOOL for ite mackground. If one ias
not too sure on thig point it could be safer ko seb BOOL to
whatever background colour is reguired, and set both TCOL
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and GCOL second pacameters bo O [transparent} 8o Ehat both
text and graphics are superimposed ovar the BOOL.

HOLD and CHAIN are powerful commands by boday's standards.
Many diasc based computers allow additional programs to be
chained wikthout desktroving any existing wariables and their
contents, but Few allow sections of the cciginal program Lo
refpaln acklve. As a program is ruAning a Lot of Eres
menory eontains garbage - areas which conkain old values
for skrings and wvarisbles. Ewvery 8o often the meRory 18 =0
full of this rubbish +that the micro needs to engage in &
garbage cleacance routine ko free some extra space in
mencEy. This normally goes wonoticed by the wser. It alsno
pccurs when one enters PRINT S1LE.

A problem can  arise when using HOLD, [or if substantial
garbage exisks Ehe CHATHed program may not load into memory
and, although you may be convinced that thare is plenty of
free nemory for the progecam, you could be surprised bo see
tha "Mem Full® epror Rassage.

The aalution is ko force a garbage clearance, befcre
BOLDing part of & program, by entering SIZE. One need not
anter PRINT SIZE, just enter a line before any line
contaiping HOLD by using & dumny variable and enter GLhe
statement A=SIEE. 1f sufficient garbage doss exist the
program  may appear ko pauss, but better pause than crash,
However , it should be stressed that khis problem only
nocurred once during testing the database progranm in the
final chapter of this book, and then only after a large
file containing 200 string variables had heen Loaded in
from digc. In the program namad  'DB" & forced A=SIZE 1B
encountersd in the held part of the progeam - line 200
- each time Ethe program rekurps to  the menw, and
opcagionally the program pausas, but LI your own program i=
gmaller you may find ik is not reguired.
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INPUT promphk character = 7 - is skored at 9878 [&2696).
Entering PRINT PEEX(987TA} will display 63 - the ASCIL code
for 2. To alter to ancther character enter FOKE 9878,new
charactar ABCTT oode,

1wt 3,0 will disable the SHIFT/BREAK keys (from halting a
program, but 1t may atill be Lemporarily paused by pressing
the BREAE key on iks own. Entering POKE 3536,0,0,0 will
corpletely disablae tha EREAE key regardlesa of Ethe sekting
of I0OH 3, To regtere bto normal enter POKE 3536,205 108,10,

KBD Under differing conditions testing for a key prese
using KBD, which doas not wait for a key to be pressed, can
produce apurious resulbs, & Eypical program line could be
- AzKBD: 1F A=l THEN etc = where one is only going to carry
oot a task 1if a key f8 doun, whan At:D, Hewaver ,
oocasicrally when thia line is encountered and no key has
bean pregasad, KBOD relurn®s a non zero value inko variable A,
If Ehis eccurs simply enter into an earlier program  line
FOEE E011D0,0. This will clear any odd value which is
lurking in the EBD buffer.

DN ERR ia a useful error trapping command where execution
of & program will divert ko an error routine one has
entered into the program, instead of stopping at the error.
It ghould be remembered that once an error has been trapped
In this way any furthar errors will not divert te your
routine unless an ON ERR skatemsnt is issued again,
probably within your error routine. If an error has oot
cccurred and one CHATRS a program the existing line number
specified in  the previcus ON ERR statenent will still be
wvalid, and an error in the CHAINed program will still
divert to the line memsber of the errer routine, 8o make
sure the CHATNed section contains an error routine with the
samg line nunber or appoint another section as  the error
roptine,
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RENUM Very useful for opening up the line numbering af a
program for the insertion of extra lines. Howewar, never

enter just 1 parameter folloWed by a comma - i.a, HREHNUM
100, - as this will result in every line having the same
number of 100. 1f you are thinking Ethat i1E thies happens

you can corpect the listing by entecing REMUM again, only
this time with 100,10 as the parameters, think on... any
GOTOs, GOSUBs will have been altersd and will refer to line
100, and will subsequently still refer to line 100 when the
correckive meaasure is entered. The ALnguisitive reader
should pake supe thak the original program is saved before
teying this.

RET is a valid conmand, although it is pobt mentioned in my
copy of the mamual. Tt must be vsed with care as it resaets
gema functions ko Ehelr initial switeh-on conditions, these

are;-

Clears screen ta 40 ool.

Resata all characters to originmals.

Wipes oul any Bprites.

TCOL and G00L ko 15,0 {white on transparant]
Resets disc controeller and sound genecator.
Eesets WIDTH, ZOME, SEP, SPEED and HULLS.
Resekts all TOMs to 1

Fesets ODRIGIN to 9.0

Turng cursor on if off.

Fasets all PTRs to ewltch-on state.

RET will not alter tha following:-

BOOL - TIS - Funckion keys - TEMPD
or the current graphica polinter co-ordinates.

ECRME is used for reading the contents of & screen line
into a =tring wvariable. This may alsc be used for
discovering the contents of 1 character within that line.
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one could incarporata tha HIDE Eunction. Hepee,
remerbering Lthat screen lines are muwmbered 0O ko 23, the
instruction - XS=MIDS|SCENEI0),20,7] - would result in X3
halding the 20th character on the top line. & varying
amounk of characters could alsoc be found by using the LEFTS
or BIGHTY functicon with SCRHNS,

PTE 1% <can hbe wusad as an alternative Lo tha above as it
contains the memory address of the start of the "inkternal
vou' area. The ASCII wvalues contained at every screen
location are copied into this area of RAN - note nobt VREAM
- meaning that onae can PEEK inkoa thla area to discover
scresn charactars, Hance entering PEEINT PTR{19) would
result in 59455 being displayed. Subsequently entering
FRINT TFEEXK|5%455) will result in tha display of the A&SCII
code  for the character situated at top laft hand cornec
posikion. The gecond character on bthe Cop line would be
found at 59456 and 8o of. Te find any character on scresan
gne could simply adopt the following:-

gerean line no. * screen mode + poaltion on Lline + PTR{19]
An example should help, enteri-

10 CLE3Z: PRINTE® 16,4:"D"
This will clear the serean to 32 column meda and print '8’
at position 16 on the fifth line from the Eop of scraan
- top line i 0 don't forget.

20 A=FPEEE(4*1Z2+16+PTRIT1F]}

A0 PRINT A
Runming the program will result in the ASCII code for B
= 67 - bBeing displayed,

POREing o this internal VDU copy area will not alkter any
character on screen, it is purely wesed for reading the
BCreen Ared.



WIDTH is used to limit the nunmber of characters output on
any line of an ocubtput device - i.e. printers. If you use
this command Eo reduce the width then you should alter it
hack to zero when editing lines on Boreen, a8 you may find
Ehat long lines are shortened.

Scratchpad locations
kfber awitching on, the machine operating syskem - MBS

- popies into high RAM locations some initial settings for
various funckions. Sone of Ehese sebbings are altered from
compands wikhin basie = such as TOOL GCOL - while aolhers
can be altered directly by eithar the POXE function or by
using the (Mlodify command within W03 for diffaring
effecta, If wuging MDS bto alter the contenks one must oee
hex values. From bagic entering PRINT FEEK{address| will
digplay Ehe conkents, but 1t should be remenbered that
these have been given opbtimam setblngs by the designers and
should only be altered for curlosity - which moat of us
hava ample shares of = or for some special applicabticn that
might enhance a program,

64112 [(AFBIE) contalns the currenk TCOL. ABlthough one
would not normally alter this byte directly as= this would
ba carried out by the baslic TCOL command, 1t ocould be
useful to FEEE it to discover the current text colours. If

the text colour was currently whikte on transparent - TOOL
15,0 = tha value returned by PRINT FEEK(E4312] would be 240
which doesn't tell one too much. Thie decimal figure is

equivalent to FI0 hex = check with the hex/dec converalon
chart in the appendix. The F, which 18 eqgual te 15, is the
text colour while zero signifies the background, It might
be simpler if one entered PRINT HEXZIPEEEI|&64312],2) which
would display FO.

643131 ({EFA3I9) holds the corrent settings for GCOL. Same
rules apply as abowve, the firak digit of tha hex wvalue
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returned applies to the foregrownd while the second is the
araphic background colewur.

54319  (EPBIF) contains the AECTIT  valua of thae Cursor
characker. Mormally it contains the walue 137 (E7F),
Entering FOKE 64399 ,181 would change khe curser Eo the
graphics shape resenbling an underlina charactear,

E4320 (EFB40) ia  the ASCII code for the cheveen () prompe
when in M23,

64321 (EFB41) containe the valuse iz, which is the blink
rate of the cuarsor. TOEEing a lower value will increase
the rate while & higher valuo slows it Ao, Try POEE
64321, 10 to speed it up a Litkls,

4322 [AFBAZ] holds the value 180 which is the initial
delay befors a key reopeats. Lowering the wvalue will
shorten the delay; increasing will lengkhen.

64323 (&FB41) controls the reprat rake of & key held desn,
that iz how quickly successive characters are displayed
afbter the initial delay above. It normally contains 16 bot
4 lower value will increase the rate while increasing will
slow ik down, This ecould be apeeded up within a program
before a rapid response from the INCH command Wwas regquired
a8 this delay alpo effocts INCH - ses nexk.

4336 [AFB4E] containg the ASCIT valus of the last key
Pressed or held down. This could be uszed as a fasker
method of testing for keys held down - for axanple in ganas
ProgFams. FBD scans Ethe keyboard once  and ceturng the

ASCTII code of a pingle key press, IE the key is
continually held down it will rceturn  the walue once and
thereafter return O wntil another key is presasad, Thia

cbvicuely has advantages whers one is asking the user far
inputs from the keyboard for i[ they were slow at releasing
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a key QL would have no ellTect, Buk fop laster keyboapd
checks a PEEE(S4326) will returnm the ASCI1 value on a
continoous basis. Try thisz=

10 A=EKBD: PRINT A

20 GoTa 10
and run the program presging varlous keye, and hold them
down. Press (SHIFT*+¢BHEAK» to stop the program. A wvalue
other than zero is displayed only once when a key is firak
prassed,. Alter line 10 to:-

10 PRINT PEEK(64326)
armd run the program with keys held - spot the difference?

64335 {&FBAF] contalms Ehe current screen s=ize - either 327
ar 40, It i= possible to alter the value of this byte
withouk clearing the screen, hence 32 and 40 column display
could be mixed and displayed on the same screen. Try the
following:-

10 CLEAD

20 PRINT T12345%67p90™

30 PORE 64335,32

40 PRINT "1234567890"
There are certainly some adverse gide affects, eppeclally
whan aditing, but it could be used in moderation.

644067 {&FBYE/T] stors the current ¥ co-ordinate of Ehe
graphica pointer in 2 bytes. P25 1 and 2 return the
current text cursor position but it appears there is no
system wariable for Jdiscovering the graphice positlon.
FRINT DEEK{G4406) will display the current %X co-ordinate,
But this must be added to the presant ORTGIN position. If
ORIGIN is set to 0,0 as it i at switch-on then the above
command will give a true posltion in relaktion to Ehe viewed
screan, One can move the current X co-ordinate to a naw
peslition, without using DRAW by DOEE 64406, new X position,
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GA40RS D
pointer

441471
2 bylLes
however
curcent

rasult.

6441243
e used

|AFBSE/9} contain Ehe ¥ co-ordipate of bhe graphics
and can be uped wikh DEEX and DOEE as overleat.

{EFBFA/B] contain the X origin co-ordinate. Thesa

are updated when the basic ORIGIN command is us=ed,
thore is no compand within basic to discover the
arigin. Entering PRINT DEEE(64410 ) will supply the

{EFESC/D] contain the ¥ origin co-ordinates and can
A8 above.



5
Additions to XBAS

This chapter contains two utility routines which can be
added to Tatung/Xtal Basic 4.2, the basie interprater,
teveloped by Crystal Research the original wersions for
varicus machines allowed the user to creabte exbra commande
ard Functions to be added to Ehe interprater and used as if
they were already built into the XTAL basic language.

hftar further enhancemente a superk version specifically
wreitten fer the Binstein was produced, but it didn't forget
its origina, and desplte being able to accomplish a host of
tasks mnot thooght possible in the early days, it is etill
capable of being expanded and additional commands addaed.

As the basic interpreker, ¥AABR, is stored in RAM 1E ia
pimpla bto alter the walues contained in  any memory
locakion, @ome might comment too simple as indescriminate
changing of wvalues could; and probably would, result in &
systen crash - programs will not function correctly, if at
all, However 1if this comditlon doas occur no lasting
damage will be done it simeply means that one will need to
re-load HBAS or, at worsgt, press the reset button on kthe
rear of the machine and start all over.

Tha metheda of altering memory will be demonetrakted in
these sections. For those  readers who have sone
understanding of machine-code and agaembly language
mremonice any alterations made to memory locations will be
described along with the respectiwe instructions.  Readers
who have no knowledge, or aren't botherad with, machine-
coda need have no worries as the longer additional routines
will also be shown ag direct baslc programs which can be

enteced by anyone with normal keyboard experiance.
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Defore any alterations are made it i8 wise to Format a new
disc for the modified XBAS to be recorded on. The format
facility 4is fully described on page 40 of the DOS/MOS
Introduction manual .

XBAS ready message

To gain pome prackice, and bBo see sone impediate reaulkbe,
of altering memory contente we will alter the "Ready'
meggage  in XBAS, Insert a copy of the master disc and
load XBAS in the normal way. The screen will clear and tha
following ghould be displayeds:-

TATURG S XTAL BASIC 4.2 2] 1983 1984
Biza: 43324
Raady

There are I mathods of changing memory, the first is [rom
H%& which is the machine code monitor section of the
Machina Operating System. Enter the command:-

MOS <ENTER?

and the following will be sereened with the cursor flashing
next to the chevreom:-

WS 1,2
Eeady

*

The Ready message 1g  etored in memory starting at locatlion
07A] hex (1955 decimall. Enter:-

TOHTHAI BTAT fENTER:
and the rcreen will display:-

07aX 52 65 R1 A4 F¥ Beady
5



The hex numbers +to the right of @O7a3 are Ethe wvaluas
contained in the 5% bytes O0TA3 te 07AT hex. The values used
whan in the HDS, or DOS, sections of the operating system
are always displayed, or entersd, waing hexadecimal
notatlon and not decimal.

To the right of tha line are the ASCII charactecs these
numbera reprasent. Check the values with the chart in the
appendix of thia book. The snly character which does not
match up wikh the values is the Einal ona, tha letter "y'.
The ASCIT code for 'v" is 79 hex (121 decimal] but as the
Einskein must ba able te separate the end of bthe message
fron other inetructions within memory, the final character
in a string - for that's what itk is, a string of
characters - has 80 hex [128 dac) added ko ita valua, 5o
adding BD hex to 79 hex the resultant value becomes F9 hex,
in decimal this becomes 128 « 12% = 349, check with the
hex/dec conversion table in the appemdix.

fo make the Eingtein even more 'user friendly' one could
alter "Ready® to your own indtlals, asuch as 'ok JR' for
inatance, Tha 'Ready” megsage is 5 bytes Long so  our
alkeraticn must not exceed thie numbar. You will no doubt
have your own idesag of alteration, but Eor an example lat"s
tey the abowe initials.

Firstly one should look up the hex  waluss of the ASCIT
characters to be used imn Ethe message. Page Z06 of the
'Introduction to the Einstein' shows the hex values., For
the above mressage thess are: -

[a] E sp 4 R
the hex codeg ace 4F 4B 20 4h S2+B0-D2

Mote that the code for space (spl must  be used and the
final character's valua has BD hex added.



To alter manoTy contenks  when amn MEeS one enkbers the B
command [ollowsd by the starbing address. Im this case (ot ]

would enker:-

MOThI <ENTER?
afd the display will showi-

pral 52

The ecursor will ha flashing ower the 5 of 2. Entee the &
bykes in succesglion without apaces and finish off by
entering the full stop Eef and then the 'ENTER' key thus:-

4F4B204ADZ, <EHTER?
and the screen should peow be displaying:-

nTR1 4FABZO4RDZ .

b

one should ceturn to XBAS by entering either the "¥' or X'
keys followed by the +«ENTER» key. one will =ses Eh2
pedified Pnessage diaplayed.

1f ona prefers the massage could be enhanced &ven further
by adding a bone B ik sipilar +to Ethat hoapd when the
basic conmand 'RAEER' is entersd. Alkhough one will lose
one of the prinkable characters in the megsage. The ASCII
code for BEER is 07 and thig could be subgabitukad for the
final character, puk  one  musk add 80 hex Lo its wvalue
paking 87 hex, as it {5 the last characker in the massaga.
Retuen to MOS and alter the final character at BTAT enteri-

MoTR? <“ENTER®?
and the display will shiows -

07TAT D2



Tha cursor will be flashing ower the D of D3, Simply
overwrlite thege 2 Tigures withi-

47, (ENTER}

knd don't omik  Ehe full skop. Cn returning to XBAS one
should see and hear the altered Ready message.

ox J
The second method of altering memory contents is by using
the basig POME function and this avoids the need to anter
MOS. #ha with Ehe last example one should leok gp the ASCII
codes for the characters required. Unlike MO8 one can use
egither hex or decimal wvalues for the memcry location and

valuas, or sven a combination of both. Remerber in basic
hex numbers nust be prefixed wikth the & elign.

T1f wa use the same characters as before one could enter in
direct mode, wikthout a line number:s -

FOKE &07AJ,R4F ,R4B K20 R4A, 48T <ENTER?

or alternatively with the values in decimal:-
PORKE EOTAI,79,.75,.32,74,135% ¢ENTER?

or the address could be in decimal koot-=

POKE 1955, 79,75 .32, 74,135 <ENTER?

Any of these lines will change the values of 5 consecutiwve
bytes starting from memory location 07A2 hex (1955 dech.



Expanding XBAS 4:2

Me have scen a sinple axanple of how memory conbtents can be
altered, but here we are going ko expand #BAS In order to
add our own commands. Flret a brief depgcription of NDOAS.

XBAS stacks loading into memory, a5 all OOM files do, &t
addrass 0100 hex. once lopaded 1t extends up Lo addeess
IEDO hax (15872 dec), Programs weltten in basic ace atored
from Location JEM {158T3) onwards. PTR 0 le Ethe
scratehpad pointer which contains the address of the start
nf basic programg. Enter in direct mode:-

7 PTRIO] <{ENTER:

and 158731 should be dieplayed. Alternatively to display
the sape address in hex enbef:-

¥ HEXS$(FTR{O]1} <EWNTER>

and  tha result showld be 3E01. The painters (PTR) are
gupmarised on pages 1889 of the ‘Reference Manual' and
although Ehe majority of gsers will rarely uvse this command
the clues to the expandability of EBAS lia here.

Each basle ingtruction - regerved word - such as PRIRT,
RUM, GOTO etc., 48 stored in & table within XBAS. Om
entering one of these instructicns Lhe intarpreter looks up
the table to find £f it recognises khe inatruction. If 1k
desen't  then it returns with the 'Synktax Error’ message.
PTR 2 holds the start address of the standard regerved word
table. in additien to this standard word table ls an
auxiliary resarved word ktable, the address of which is held
in PTR 3. Although this auxilisry table already contalns
25 compands  which have been  added by the develapers to
catar for the Einstelin, it im this tahle which can be
expanded uypon to include exkra commands. One will see from
page 188 of Ehe "Introduckion HManual' thak it s alse

referred Bo as the "weer' reserved word Eable.
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Coupled wikth these ? reserved word tables are the standard
address table - PTR & - and the aoxiliary address table
- PTR B, When a line of a basic program is enteced from
the keyboard the Einstein converts all the reservad words
to unigque values - they are tokenised. The pegarved word
PRINT would be converted and stored as the hex value A2,
GOEUE as ¥ and so on. This gpeeds up the running time of
a program dramatically. When the program I8 running the
Einstein does not nead to chack on each resecved word LG
simply takes the token number and refers to one of the two
sddress tables to discover where in memary 1t should jump
to for bthat routine.

Although this is a simplified explanation, one should now
be realising that in order to add any routines bto XBAS not
only mist we add our new reserved words Eo the auxiliary
word table, bubk we must add the address inm memory of our
roukine to the aoxiliary address table. If all this
appears dawnting at this stage don't werry as it's all wery
simple, well almosk.

Expanding XBAS means that some of the [res user memcry will
be loskt to the ilnterpreter, but not much, as akt present tha
wake wup =mize is 43324 bytes and after the foelloding
nodifications which extend XBAS by 1EKbyte ona will be left
with #2300, The auxiliary reserved word and address tables
butk wp against the atapdard address table in  the
interpretear, as can be seen on the chart overleaf, and this
ig followed by the standard funckion table (PTR 7}, tha
ifnitialigatlon poukine and a short routine for the DOS
command . S0 to enable Ehe tables to be expanded we must
move both of them above this area of memory and split them
up making room Tor additional reserved words and addressas
te be added. This alge means that the area of memory in
which the tables resided will become uwnueed and free to
place extra rouktines.
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pelfore any exEra commands can be added we must inmglement
the changes asg below in the diagram on the right, and save
a modified wersien of XBAE to disc.

This chart shows the top area of XBAS in memnory.

ApRS 4.2 ¥BAE .2 modified

hex dec ha dec
Mepw stark of basic
4200 programe {FTR 0| 16337
4200 | Space Eor extra 16896
1FE2 | addrs. E roukines|i16306
IFR1 | Auxiliary addr. TRING

IFA0 | table (FTR B} 1625E

IF7F| Space for extra 16255

IEM | pegarved woards 15965

Frograms load IETO| fux. Reswvd. word |15984

1g01 | from hare (PTRE Q)| 15873 IE0) | table (PTRE 3| 16ET1
3E00 | D05 roukine alse | 15872 JEQO DOE 15872
InFC end of ¥BAR 15868 3IDFC roukine 15868

IDFE Initiali=aticn 15867 IOFE Initialisakion J1536?

= S o i e e e M T

Jpcs Initial screen 15813 1pCS Initial acrean 15813

09D e RA e 15773 ADoD mEs sage 15773
spec | initisTizatien 15772 3p8c| Initialisation |[15772
ips3 15699 3ID53 15699
ips2 Standard Func. 15698 3ID52 Standard Func. 15698
3ICEF table [(PTR 7] 15599 3ICEF table IPTR 7] 1559%
ICEE standard addr. 15598 3ICEE| Standard addr. 15588
ICET tabhle (PFTR &1} 15463 ICE7 table [(PTR &I 15463
ICEG mBugiliary addr. [15442 1CGE This area 15462
IC3N table {FTR B) 15413 new free for

3C34 Aux. Heswd, Word|15412 additional

IBcs | eakle [FTR 3} 18301 1BCS roul ines 15301

It is mssumed ane has slready formatted a disc in readinees
[or Fecording. Load XBAS as normal and once lpaded take
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cut the copy master disc and place the newly formatted disc

in the curcent disc drive. Entar:=

BFTR O, 84201 <ENTER:

This hag now ralsed the starting location of basic programa
from  1EQ1 hex [15873 decl] to 4301 hex (16837]. It will
gakill load and run all existing peograms, We Must now
epter MOS to alter the addresses of Ehe auxiliary resarved
word and address tables - PTR 31 and 8. hlthough maet PTRE
can be changed when under basic contrel it ks & @safer
methed to alter these bEwe [rom MOS,

To sase legibility the fellowing entries will be shown in 3
polumns - DISPLAYED, TO EHTERE and COMMERTS. Enter the
characters under tha TO ENTER column enly, then press the
{ENTER: key. Characters shown under the DISFLAYED column
ara what you should see on the next sceeen line after
pressing ENTER. The COMMEHTS column containg a description
al the entries for reference only and muskt nobk be entered.

DISFLAYED TO ENTER [ AENTS
Ready
HO5 Move into MO3 from basic
MOS 1.2
Heady
¥ HIBRE FTR 3 address of Aux word table
ZBEA C5 013E Alter PTR 3 tao JEM
28BA 04 i Full stop = guit Modify mode
* HABGZ PTR B address of Aux addr table
ZE92 15 EBD3F Alter PTR B ta 3IFAD
2894 CR 5 Quit medify mode
¥ CIRCE IC34 IEDT  Copy Aux word Rable te IEO0Y
¥ cicls ICEE IFAD  Copy Aux addr table to IF80
¥ FInot ICEE OO0 Fill old tables with 00



Wa have altered both the suziliary reserved word  and
auxiliary address tables (PTE J and 81 ko adresses higher
in mempry. Mote that hex addresses are held in 2 bytea bukt
they are entered in reverse crder, eo tha bright sparks can
rela® Ehey were not typing ecrors. We then move the
onplate tables by using the MOS commapd © which copies
whole sections of memory and places Ehem elsewhera in
MEMOTY .« Hence the auxiliary reserved word takle which
restidas between JIBCS and 3034 hex (1530115412 dec) was
coptad to  start from address 3IED [15873), We aren't
required Eo  enter the finishing address of the new Eable
position as  the Einstein caloulates khis automabically,
although for future additions to ERAS we should keep a note
of this end location, it now finishes at address J1ETO
(1509647, The auxiliary address table which starbed
impediately after the word table at 3015 ko 3066 hex
(1541315462 dec) was copied to ptart from address 3IF80
[1625R) and this now ands at IFBY {16305},

The F For Fill ecommand sipply lpaded zeroes inko Ehe
original area taken up with the takles, as unwanted code
at theas locations could causae confusiocn ak & later staga.

At this point one could alker the initial sign-on message
to show that one is using & medifled copy of XBAS.  The
message i3 held in memory locations 3090 to IDCS (15771 ko
15813}, Entering:-

TIDR IDCS «ENTER?

will display the contenks of the initial nmnessage thusi-

1090 54 41 54 55 4E 4T 2F S8 TATUMNGSM
IDAS 74 61 AC 20 42 41 53 4% tal BAST
lpaD 43 20 34 2E 32 20 20 0 C 4.2

lpaS 20 20 2B 43 2% 20 11 3% ) e
IDBED 3B 33 30 37 M9 3@ 34 0D A3 1984,

nCs 8h .
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any byte can be altered within thepge memory locakions Eo
anpther character by using the (Mlodify ecommand in M35,
ercept the last 2 bykes, 00 and 8h. The 0D is the code for
carrlags rceturn, which moves the curser back to the
baginning af the screan line, and tha f£inal character BA is
the code for line fead (OA) which moves the cursor down to
the next screen line, with B0 hex added to its value.  hs
with tha 'Ready' message the final character in a printable
skring has 80 hex added to  its value signifying the end of

MESSAge .

Ope copld changa the message to inclode  your owWn varsion
nunbar, as one may make obher copies of XBAS with diflfererkt
conmands added, it would display the version number each
time it loaded.

Hare 1s one suggestion of how it eould be changed. If ona
alters the bytes which digplay the "{C) 1983 1984 " part of
the mesgage, that's kEhe bytes between IDBT and 3IDCE, naking
13 bytes in total, As you will not be altering the last
byte of the mepgeage there will be no nesd to &dd B hex to
the last character, aimply look up Ethe hex values of the
ASCIT charactars. Hence to alter the megpage ko include
"version 1.0" the hex codes for which arei-

v - F A i o n lapl 1 4 a
BE &% T7E 73 6% BF EE 20 .31 B 30

As there are only 11 characters in the above, the initial
mesgage will still print part of the line which contained
the year rnumbers thusi-

TaTUMG/ Xtal BASIC 4.2 Version 1.084

S0 adding I space characters (28] ko Ekhe Lline will erase
the extra charackers., One should enter from MOS

MIDBTY <EMTER:
and the display will show the curser flashing over the I of
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Fha value 28,  As with  "Ready’ sisply Lype in tha wvalues
without spaces and Einksh off with the full =top hefore
preaging the ENTER key:-

AEE57273696FGEZN11 ZEI0202G. +ENTER?®

Whether you hawve altered Ehe inibtial meszage or nokt one
should now return to basic by entering:-

X ¢ENTER®

The screan will now clear and display the inikial sign on
MESRATE. To save Ehe medified Dasic ko disc we mist anter
D05 by either enkering DOS <ENTER: or by pressing tha
CCTRL =« BREAK? Keys.

Saving files uvnder DOE is differant from saving basic
programs - in Cthat  the slze of &Lha film neads to he
caloulated Eircet. our versgion of XBAS loads ak 0100 up to
4200 hex, therefora the aize iz 4100 hex (4200 - 0100).
This figurs should be converted ko decimal and then divided
by 256 to discover how many blocks ik will occupy on the
dige. 4100 hex eguals 16640 decimal, therafore as
16640/ 256=65 the plock size will be 63, With a nawly
forpmatted disc in the drive enter:-

SAVE 65 XBAS.COM <ENTER?

And after a few peconds the expanded verslon of HBAS will
be saved to a new disc. one need not call 1t XDAS, i1t
could be pawed with jusk 1 character 4in the name bubt ong
must always add the 00N ko whatewver it 18 called.

How one has an expanded version a XBAS, capable of having
additional commands added, thare will probably be litkle
nead to alter the addresges for the reserved word and
address tables as was shown earlier. Simply make any
additions and save under DOS as is ghown above.
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Adding routines

Ik §8 diffieult ko write poutines into Ehe Thagle
inkerpreter without a knaowledge of machine code and the way
the interpreter operates. Thesr pages show the principles
irvolvead and with care one should possass a copy of XBAS
with pome useful uvtility aids bo programming.

Thare are 4 stages to adding an extra command bo KBAE.

al Enter the reserved word of the command to the end
af the auxiliary reserved word table - FTR 1.

bl Incresse the walue of Ehe first byte in the table.
This byte helds ths Eotal pumbar of words in tha
tabla.

ol Add khe address of the new routine to the end of
tha auxiliasry sddress table - PTR 8.

4] Enter the machine code poutine ko start Erom the
address enterad above.

Thare are 2 methods shown for adding the extra commands in
this chapter. The Efirst 4is by using the HOE command
Hodify. This first example phould help clarify most points
ragarding how the tables are set up, especially for those
readars considering writing their own routines. -The
asgepbly language mnemonice for sach ingtruction are alao
ghown under the OOMMENTS column.

The second is by & basic program in which the values are

simply POEEd directly inte memory wsing READ and [ATA
statements, which some may find easier.
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Trace function

The trace function provides the facility of displaying the
number of the current line being executed in & basic
progran. In this routine it is displayed in the Eop  left
corner of the acreen. This can be usaful when trylng to
track down a bug in sne of your owun  programs  or pechags
gearching for a line in pome commercisl soffware to Eind
how a4 particelar effect is programmad.

Entering TROWN before running a progcan will turn on Lhe
trace command whila TROFF will turn it off. Although XBAS
has =& SPEED command for slowing down the oukput it is
gither on or off. Ingluded in this routine is the opticn
of pressing keye bekween 1 and 7, while Eha program ie
rurming, to slow it dosn when and where required. Fressing
the "7' key once - thore is no nesd to keep It pressed
- would be the glowest speed. Fressing any other keys of
the main keyboard would return the speed to almost normal.

Whilst Ethe TRON command is switched on  progeams do  run
slightly slower than normal, but as this command i3 enly
ueed while debugging a program this pheuld not cause any
inconveniens= for when TROFF is entered the program runs at

the normal speed.

Adding words

The firsl task is to enter our new reserved words -TRON and
TROFF - into the auxiliary reserved word table. To check on
tha correct location to place them we will display that
area of memory by using the MO5 command Tabulate ko ses
just where the auxiljary word table finishes, In the last

sactionn  we noved this  table te start  at  addressg  3EMN
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[15B73] and we calculated thabt it finished ak 3ETD {15984).
Load the modified copy of XBAS then enter:z-

M5 <«EHTER:
¥e only need the last few bytes of the table, so enter:i-

TIESE IETT <ENTER*
and the display should be similar to below.

JES8 45 50 C2 49 4E 24 28 D2 EFBINI{R
JEGD 53 54 CB 45 59 €1 44 43 STEKEYADC
iEEA 28 C¥ 54 4E 28 DO B3 57 [BTHM(PEW
JETO 80 FF FF FF FF FF FF FF c.ccauss
3

Hote Tha bytes above containing FF may be displayed as 0O,

Here we can see the last few reserved words: BINE( RSET
EEY aDC[ BTNl and PSW, Hote that the last bhyte in the
table (3IETOF ia BO hex. Thie signiflea ta the Elnateln
Ehat it is the end of the table. Lo pur new word, or
words in this case, must start from byts mumber 3E?D, and
cwarwrite the old table end value of 80 hex, and we mnmust
renember to enter B0 hex after the last character of our

new reserved words.

Each word hag the top ble of Lts firsk character set, aslow
down I hear Erom the back. In a similar fashion to how
Ecreen messages have 80 hex added to their £inal characker
= as with the 'Ready' message - reserved words have 80  hex
added o thelr lirst character. Ko this ie not done to be
arkward, the Einsteln must be able to differentiate bebween
words in the table. Take the gixth character in the line
commencing with JE68, ik is khe letter P of the resepved
word PSW. The ASCLI code for P is 50 hex but ms this is
the first character of that word it has 80 hex added, so
giving a walue of DD hex.

]



The eodes for the ? new words are as follows:-

T = S4+E0=D4 T = 5d4:A0-D4
R = 52 R = 53
o= §F 0= 4F
N = dE F = dB
F = 48

+ ard of table marker = BD

Entar:=
HMIET] <ENTER?
and the digplay will show:-

JETO BDR
with tha cursor flashing over the B. Enter:i-

D45 2AFP4EDALE 24FACAS R0 . ¢ ENTER »
If you wankt to chack that the 10 bytes have successfully
been enters! in the correct place in memary enter:=

TIESH I1ETF <ENTER:
amd Ehe display should showi-

JEGA 2B C2 54 4FE 28 DO 51 57 (BTHIPSW
1ETO D4 5% 4F AE D4 52 AF 46 TRONTROF
JETA 46 80 FF FF FF FF FF FF Feveaass

*
Mogta The bytes above containing FF may be displayed as 00,

The erd of table marker (80 hex} is now at locatlon IETS.

Auxiliary word count

The first byte of the auxiliary reserved word table {PTR 3}
contains tha total nusber of words in the table. AE e
have now added 2 more words this byte must have its value

]



ipcreased. Thers wera 2% words originally in the tabkle, &o
pepembering thak ik now starkts ak address 3E0T enkeri-

MIED] «ENTER:*
and the display will showi-

JEM 19
19 being the hax eguivalent of 25, S0 with the cursor
flashing over tha 1 of 19 enkter:-

1B. <ENTEE:
which increases the word count from 25 to 27 as 1R hax = 27
decimal.

Adding Routine addresses

The next tark is  to add the 2 addresses into the auxiliary
address table (PTR B8] whers we will write Ehe eoda for
these respective routines, The takle has been moved up to
start at location 3IFB0 hax (16256 dec) and should end at
IFEYT [1430%8). To check anter:=

TIFAE IFRT <ENTER?»
and the display will show the last Eew bytes of the address
table (The & bytes wikh FF may be shown as 0011

IFRE FA 28 9C 2F 34 ZC 4C 2C xe. L,

IFBL Fh 35 FF FF FF FF FF FF 25..::as

»
This time we are not looking abt words but actual addresses
in memory, therefore the ASCIT characters to the right of
gach line are insignificant. The addresges ara in pairs,
so baking Ehe last 2 at IFBO0 and JFB1 we get FA and 35,
Addresses stored in memory are always In reverse order, 80
this pair of byees resulks in the addroess 35FA. As it is
the last address in the table in can be guite rightly
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assumed that it is the address of the routine For the lagsk
word in the auxiliacy word tahble, which was Ehe basic
regerved word PEW,. Working backward=s on the line above one
will see the pairs of bytes egual the Following addresses:
ic4c 2c3d IPSC and 2EPE, Thege 4 addregaeg will be Ehe
lgeations of the obher wordes which were displayed at the
ard of the auxiliary wornd table: BTHD  ADC  KEY and RST.

fur routines for TEONW and TROFF are going to be placed in
the now redondant area of memory where thesa tables uwsed te
2it, renenber wa fillad it with zeroes. The last byte in
the address Eable 1s 3FR1 (16305}, &0 our ? addresses must
be placed at IFB2/3 and 3IFB4SS (163067 and 1630B79),
Thess are IACS for TRON and IBCC for TRAOFF. Enter:=

H3FB2 <(ENTER?

The cursor will be flashimg over Ehe firsk figqure, and
cenanbering that each pair must be enktered in raversa
arder, enteri-

CHIBCCIB, <ENTER:

Adding the routines

Before we acktually write the routines for TRON and TROFF it
iz a good ddea to check that we have altered the tables
corcectly so far. Before we started altering the tables
had we entered either TROW or TROFF, whilst in basic, the
interpreter would have displayed the "Syntax Error’ mesgsage
a8 1k would not have recognised eibther word ag a valid
conmand .

Before going any further we ghould run a check Eo djscever
if these words are now accephbed as valid, If we mnter kthe
hex code C%, which I8 & rekturn instrucbion in assembly
language, to the starting addresses of both routines and



gubsaguently enter either command, no ercor messaga should
be digplayed, just the "Ready' message. Go back inte basle
by entering: -

X <EMTER?®

Now entect-

BOKE &3BCS,EC9: POKE &3IBCC,ACH ¢ENTER?

and then enker either

TREOHN <«EMTER?

or

TRAOFF {EHTER*

If 'Ready’ was displayed iemediately this means tha basic
intepprater checked that the word was wvalid with the
auxiliary word table, then got the respective address, from
tha auxiliacy address table, of where in mEmoEy it should
ga ko in order Lo carry out the instructicon, 1k
subsequently called on either IBCS or 380C, depending on if
TECH sr TROFF had been entered, and once there found it
should make an inmediate raturn. If tha 'Ready' message
has been displayed then all is well and  you should
continee, 1f, on the other hamd, you got an erpor massage
or the Eingtein dropped into DOS inetead, then it's back
to square ane, so0 go back into MOS and Eabulate oub tha
areras we have changed, and check them,

The following entries ace pade under MOS, s¢ 1f you are In
basic enter MOS <ENTER:. Once  Aagain  only entar what is
shown under the TO ENTER column. The COMHENTS column wWill
alss show the assembly language mnemonice of the entrias,
go don't worry LE vou cannct  Fully understand the COMHENTS
column, it is included as an aid te those bofling who have
a gragp of machine language. The lines cverleal which
start with 3BCS and 1BCC are shown as containing the valua
co9. They will only hawe this walue if one POEEd in the
line at the top of this page, otherwise they should display
a=s 00,



DISPLAYED

HOS 1.2
Ready

¥
iBch
ARCT
IBCA
IBCH
IpoC
IBCD
lacr
ELiIEE
EElRL
1BDY
3BDA
2A0T

B0
iBDD
IBED
1BE3
IBER
IBEA
IBED
IBFD
igF3

A8BF7T
ABFA
iBFC
IEFE
acon
Icna

3C0d

sl

ican
ICOR
Jcoc

Y
o
an
09
ce
oo
[HE]
o
an
aa
oo
oo
nn
og
ik}
aa
oa
ag
o0
oo
(HH
e
oo
o0
aa
Qg
oo
ule)
g
oG
o
oo

TO ENTER

1BFA
EDS351070
JACRID
7

CH

ES
£RIT0NT
ES
110000
CoCa22
CoRAan
ACHEIEEES
2RO
COFFO2
CORERZ
Z02020AD
IR0
FEX1
rrz
FE3B
I0E
oDRAD
avararer
17

rEQD

(H]

TR

COMMENTS

LD A,01

LD [3ACE) &
RET

HWOE

NOR M

JRE 3BC?T

LD (0151]),0E
LD A, {3BCA]
Oor A

RET %

PUSH UL

LD ML, (0137]
FUSH HL

LD DE, 0O
CALL 22CE
CALL 02BE
o8B "Line"
LD HL, {0157}
CALL DIZIFFP
CALL D2pAa
DB = H
LD A, (013D}
CP 31h

JR C, 3010
CE 1k

JR WC, 301D
SUE 3I0h

ADD AR
LD B A

LD C,0

DEC Do

LD m,B

sTAOH, Toad A with 1
rael TRON [lag

iflag selb, so returcn
iTROM flag Cscff 1s=on
iTRUFF. Zero A

iresat TRON flag to off
sgurrent line number
jload b with TRON flag
itast it

PAE D then rebuern

j=ave whare we are
jcureent cursor pos.
15a%a CUTAONT Piod.
1DFE=top lelt positicn
iplace cursor from DE
iprint following messg.
Ll o, e Bl hex

;AL= current line no.
prinkt HI:

iprint following messg.
15P:5P:5p:5p+B0 hax
jA=last key pressed
swag ik legs Ehan 17
:if ymg Ehen don't slow
iwas it 8 or more’v

Pif yes Ehen don't slow
ideduct I0hex (48 decl
ikoy prossed®16

rinad delay counter

joount down

sjcounter into A



DISPLAYED TO ENTER  COMMENTS

Icio O Bl o/ C rreached zero yet?

JCOE Q0 Z0FB JR HE,3ICOA rhok zera, loop back
310 o0 1 FOP DE iDEsorig. cursor pos.
Ic11 0 Chrg22 CALL 22CE fplace cursor from DE
Icid oo E1l POP HL rreatore where we dara
ic1s od L= RET jret, to execukion leop
iche 0o a tfull stopsguit modify

There is one final modification which 8 made ta the
axecution loop of XBAS, [or It must be pabtched to call our
routine to check on the condition of the TRON flag. Enter:-

MIDEA <ENTER?
and tha display will show:-

ODEMA ED
with the cursor over the E of ED anter the following 4
bytes:-

CDOCF1B00. (ENTER:
This calls our roukine, ard Ehe 4 bytes which this call
replaced were entered ag the line at address IBCF.

Saving the additions

Before we entered thlis routine we loaded in the expanded
version of #XBAE. A8 the pize has not increased, only bytes
within have been albered, we can save this modified version
back te disc in the same manner as before. Beware, for if
You =save it back to the same disc and use the same filename
it will overwrite the old Ffile of that name aon Ehe disc.
If you call it something else 1.m. XBASMOD.COM this will
result in tha disc containing onr first expanded version

plus this expanded modified version., One could also alter



the initial screen message to a higher wersion nunbar by

referring to the example in the last aeckicn.

Press Lhe (CTRL*+«<DREAK: keys to enter OS5 and enker khe
save command with a filename of your choice making sure it
is mo more than @ characters in length, and end it with

«COMz1 =

EAVE 65 XDASMOD.COM <ENTER:

Adding TRON with Basic

IT the previous section was too moch to cope with, hare is
a basic program which will alter memory for the TRON and
TROFF poamanda Lo operate, Load in the expanded version of
KEAS before entering the program. Afterwhich the program
ahould be BUN which will alter memory. Then fave the
modified XBAE as shown on the previcus page using DOS,

10 Tal

il REM TROW/TROFF Roubines

0 FOR K=15301 TO 153841

40 READ A: POKE X, A: T=Tah: HENT

50 I1F Ti: A7017 THER FRINT"IHCORRECT DATA"™:S5TOP
60 DATA B2,1,.50,203,59,200,0,975,24,248,237,83
Tl DATA BY,1,58,203,59,1B3,200,229,42,.585,1,229
BD DATA 17,0,0,205,198,34,205 7184 2,76 105,110
90 DATA 229,42 ,:89,1,2058,255,2,205,184,2,32,32
100 DATA 32 160 58,61 1,254, 49 56,18 ,254,56 48
110 DATA 149,214, 4B8,135,135,1235,12%,71,14 0,711,130
120 DATA 177,32,251 ,200,20%,.198,34,225,2M

130 REM Add TRON & TROFF to Aux. word table

140 POXE 15984,212,62,79,78,212,02,79,70,70,128
150 POKE Y5873,27:HREM Increass word oount
160 POKE 16306,197,59,204,59:REN Add addresses to kable
170 POKE 3562,205,207,5%9, 0:REM Alter eNec loop
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EDIT command

Although XBAS contains a very versakile LIST command in
which varioue parsmeters can be added for a host of listing
wartations not found on most Ccompubers, Ehis second
pkility command will list one line for editlng purposee.

when & peogeam has come to an unscheduled halt due  an
error, and we all get kthem, if ona enters EDIT {ENTER* Lhe
sfroneous line will ke listed on screen wikth the cursocrc
flashing at the end of that line. Theare is no need bo
enter the line number as XBAS keeps a record of faulby line
qumbers, This can only speed up that time conguming task
of debugging programs. To list any okther line, which had
not caused kthe program to  stop, say line 100, one would
gfiber EOTT 100 ¢ENTER: and Lline 100 would be displayed with
the curscr at the end of the line. Once tha line has been
correcked hitking the ENTER key will skore it in mefmory in

the normal way.

This means one will nok nesd to keep entering LIST followad
by variocus paramebers when jusk opa  line iF ko be listed.
If the program has net stopped due to errors, or is stopped
by the SHIFT+BREAK keya than entering EDIT on ite own,
without & 1ine number, will simply do nothing and abert tha
edit roukbine, as there will not be a record of a faulty
linm. This will alsc be the case if the program stopped
due to a line which esntainad the STOP command.

After one has entersd this routine a grey function key
could be assigned with the command.

KEY &,"EDIT"+CHRS[13] <ENTER®

5o that when a program  encounters an error one could press

just one key - Fi - to List the faulkty line.
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1 ig apsumed that one 15 wsing the expanded version of
ADAE and that the previous TROW/TROFF commands have already
been added, For tho=e peadars who prefer enkering Che
additicne vla a basic program the eguivalent alterations
urdar basic are shown in the alrernate program Following
thesa MO5 entries,

After adding the Z previous commands the end marker for Lhe
auxiliary word table is curpently at JET9 [155831, so we
must add aur new  reserved word EDIT and reaerber that the
first character has B0 hex added to its  wvaloe. The ASCIT
hex codes are Lhus:-

E = 45+B0=C5
D= dd

I = 49

T & 54

+ and of table markar = 80

If in bapic enter:-
MOE <ENTER?
and to prepare for the new word enkry enter:-

MIETY <ENTER:
the display will show:-

IETS BOD
with the eursor flashing over the 8 entari-

C54 4495480 . ENTER»
If one wants to check that the byktes have been antered
correctly enter:-

TIEGR IETF <EMTER:
which will digplay that area of memory.

The word count at the start of the auxiliary word table
mast now be incremenbed, as we dJdid with TRON/TROFF.



Enter:-

HMIEDT <ENTER®
and the cursor will be over the 1 of 18.

IEM 1B
k8 wa are only @sddipg one word to the table this figure
rust e changed ko 1€, it 1F increased from 27 to Z8
decimal.. Entar:-
1€. «ENTER?

Mow the address of Ethe routine EDIT sust ke added to tha
auriliary address tabla. Tabulate the last faw bytes of
the table, enter:-
TIFAL IFBF ¢ENTER:

IFRE PR 2B 9C 2F 34 2C 4C 20 e AL,
AFD) FA 35 C5 3B CC 1B FF FF R5E;Lf..
IFRB FF FF FF FF FF FF FF FF ..vunnns

#

and one can see sur 2 previous addressseg for TRON and TROFF
as the last 4 bytes before the FF codes begin. The bytes
which ghow FF may be displayed as 00, but this 1is
unimportant. Therefors we nust place our EDIT address inbto
bytes IFBE/T (16310f1).

The EDIT routine is to be placed in memory immedlately
after the Einish of the TRON/TROFF routines, there will be
no gaps between Ehe twe a8 this is not neccessary. The
last byte, you may remember, was written to address 3C13
(15381) so the start address of EDIT will commance at the
next bytm, at JIC16. Thie address must be entered, in
reverse order, En the end of the address table above, lnto
IFREST =m0 enter:-

MI1FBEE «ENTER?



The cursor will be [lashing over the Tiret F of FF - or it
your copy shows zeroes in these lecations, over the first 0
of O00.

Entare=

163C, tENTER»

Once again it makes sense at this point bto run a quick
chack in basic to find 1f the new command EDIT is5 now

acceptable te XAAS., Enber:-

i ¢«ENXTEER>»
Eo go back to basic.

Mow alber the [iret bByte of the routine Lo C9 hex. Enker:-
POKE &3C16,&C9% <ENTER:

How enter:-

EDIT ¢ENTER?

and 1f the Ready message is displayed ismediabely we will
know  that Lhe command i= now valid. If one doesn®t qget
Ehis result then check on the entries so Ear by using the
405 Tabulate command.

MNow to enter Lhe code, and only enkter the charackers shown
uftder Ehe TO ENTER column,. If still in basic enter:s-

HOS <ENTER?®

DISPLAYED TO ENTER  COMMENTS

Mas 1.2

Ready

¥ HIT16

iCis C9 COARDD CARLL 02AM idoes line num follow?
IC19 Qg B0 JR T.,3C20 rnee Jusk edit had line
ICTEH Q0 COENE CALL 16313 rgek line number in DE
IC1E 00 160D JE ICZh oo Tind line in menocy

80



DISPLAYED TO ENTER COHMENTS

IC20 oo EF TR LD A, IDVA3) jchack error flag

Ic23 0oa FEID cPr 0 :0=na error

3c3s 00 2812 JR E;AC35 jif no error than axit
3CFT 0a EDSBAADY LE DE,{01ad} jerror line num into OE
ICIE 00 COIEd] CALL 033E :find line in memory
3CIE a0 3009 JR RC,3C39 ;doesn't exist, exit
IC10 0d o5 PUSH BC ;BC=line addr in man,
cxm aon E1 POF HL iput addr into HL

103z an 23 INC HI: jincrement HL 4 times
IC33 an 23 INC HL ito jump owver

1034 a0 3 INC HL joffset to next line
1035 A0 23 IHC HL jand line nuRker.

ICIE a0 CoO10A CALL 0AD1 iList,. OE=no. HL=addr.
c3a oo c1 POP BC ilose return off stack
caa o0 CIRBOT JP DO7ABR iback ko edit loop
icap 0o y 1full stop=guit modify

There are no  further memsory alterations for Ehe EDIT
routine, uwunless cne wishes to show a version nunber in the
initial nessagm, which has previeously been described. To
gave @ wersion of expanded XBAS including this routine
enter DOS then enter:-

SAVE B5 XBASMOD.COM «ENTER:»

Or uge another file name, provided it ends with .COM as the
file type. As we have not increased the actual size of
XBAS - it still finishes akt 4200 hex as our new roubines
have been placed within that area of mamory - the bleck
size, 65, remains the sama, this means that any further
alterations shown in this book can be saved inka the
modified XBRS by the pame method.
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Adding EDIT with Basic

Load in Ehe axpanded wersion of XBAS that already has the
TROM and TROFF routines added, then enter this progran,
Aun the preqgram which will make the alterations to nemcry
and save the modified XBAS under [O5 as shown overleaf.

10 T=0

20 REM EDIT Houtine

1) FoR ¥=153B2 TO 15420

40 READ A: POEEX Ar T=Teh: MEET

5O TF T+<* 3433 THEH PRINT™INCORBRECT DATA™: STOF
&0 DATA 20%,170,2,40,5,205,51,22,24,11,56,163
70 DATA 1,254,0,40,18,237,91 ,164,1,205,62,3

B0 DATA 48,5, V97, 228,95 ,35,35,35,205,1,10,193,195,171,7
40 REM Add EDIT ko Aux, word table

100 POEE 15993,197 68,73 ,84,128

110 POKE 15873,28: REM Increase word count

120 POKE 16310,22,60: REM Add addrass to table

It is hoped that further additional routines will be
published in magazines for the Einstein, however, it must
be stated thakt they could be written to the same areas of
mamory that have been used here which moans that if they
are Eo be ysed wibth EDTT and TRON =ome alberations will be
required. Wherever they are placed in memory they will, no
doubt, nesd to alter the tables Ethat wa have altered and
save a modifiad basic back ko disc. If this happens ik i=
advisable Lo compare technigues, you now know how the
tables are moved and extepded along with the auxiliary word
count, so try adding the new routines to another seckion of
the interpretar. EDIT i5 relocatable ag all the jumps are
relative, one would only peed Eo alter the address table to
the new start address. TROM is not o ameanable in thabt the
flag at 3ACA is referred ko twice - abt 3ACY and 16803, Both
lines would need o be alterad so that they referyed to the
geventh byte ipn the routine, and CDER would need altering
g0 that it jumped to Lhe 1Vth bylte as it does now.
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6
Restoring erased programs

1f one has ever erased a progran from a disc and then
regretted it this section could help.

Each disc contains a krack which helda a directory of the
files, or programa, heald on that dise. The directory for
pach file is 32 bykes long and contains the file mape and
cypa (1., .XBAS .COM etc.,) aleng with the munber of
blecks on the disc the file is recorded on., When one
pnters the ERAse command all that bappens is Ehe Pirst byta
in tha directory block for that parkicular file will be
chapged frem D Ea ED hax buk the ackbtual f’-lﬁ‘r Or program,
will not be erased from the disc until another fila has
been saved to that dise. Rence this restoring procedura
will only ke eaffectiwva 4if one has not recorded anothec
program since erasing the one e wiegh to bring back to
1ifa.

Blkhough alktering sectors and tracks on a diso is wswally
beyond the averase programmers scope and for most users the
need would not arise, except that restoring the directory
track could save time. 5o that one will be acguainted with
tha principles of restoring a program file one should first
experiment with the example shown here.

We will use a copy of the masker dise npot the ociginal
magter, =a L[ you haven't done so already now is the bime
to make a back-up copy of the mastar disc, which 18
described on page 40 of the DOS/HOS Introduction manual.
It should he pemembered that one should always use the
back-up master dise and kesp the original in & eafe place,
away from nmagnetic fields which could damaged the
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Load XBAS from the back-up disc then enbar:-

DIR <EMTER*

and the disc directory will be listed. We will erase Lhe
basic program called THTRO, but as will be seen Erom the
asterisk alongside Lte name on the direckory it must firat
he UNLOCEad, which if one had used the LOCK command in Che
first place there would be o cequirenent for this section
in the book! Bubt, as most progranmers are 1n a hurry; fow
make full wuse of the LOCKE command. Enter:-

UHLOCK "INTRO" «EWTER?

followaed by:-

ERE4 “INTRD™ <EMNTER:

If one pow lisks the directory again, the proegran INTRD
will nak be ligted as an existing file on the dise, enber:-
IR <EMTER:

and apparently it no longer exiats.

Tey entering:-

LOAD "INTRO™ <ENTER:»

and the “Ho File Error' message ig screaned. We have now
reached the stage whare although the program INTRO is still
recorded on the dilsc, the directory does not think L1E 13
but we can alter one byte te bring it back to life.

To alter tracka on & disg wea must enter the Hachine
Operating System (MO5) by entering:-
MO5 <{ENTER®

The DOS/MOE Takroducktion manual describes how diss Eracks;
and geckors wikhin Ehose tracks, can be read from the diac
inkto mepory on page 12. Tracks I and 1 contain bEhe Dise
Operating System {DO5). Track 2 contains the directory for
the disc and this is the track we are interesated in, Each
track is divided into 10 sectors and cach sector contalna
512 bytes,
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Thea direckory alwayes gatarts at track 2 secktor 0 and can
grow in size, depending on tha amount of £iles on the disc,
up te thae end of sector 3 which 18 4 sactors or 2046 byltes.

The display eshowuld be showing the cursor flashing next Eo
tha chevron shape as balow:-

mog 1.2

Ready
¥

Enter the [ellowlng:-

RBOQD ATFF 40 02 ¢ENTER»

kod the dise will be read and its contents gtored in memory
locations 8000 bto BT7FF hex (32768 to 148153 dee). This
@#quala 2048 bytes which, as each sector contains 312 bytes,
will equal 4 sectors. In the line abowve tha 00 signifies
Ehe gecbor number to begin reading and the 02 is the track
number . hlthough epaces betwasn mach pacameter have been
shown these are optional, one could have entered the above
ARl=

REQODETFFOO0NZ <ENTER:

but the [irat example with spaces is clearer.

How wa inspect the memory contents which have been copled
from the dirvectory track by enteringi-

THODND BOTF <ENTER:

and the firgt 128 bytas from BOOO te AOTF hex {32768 ko
32895 dec] will be displayed in rows of B8 bytes each. On
the right of each line is displayed the ABCII characters
for the values on the left, This (Tlabulation of mamory
contents is described on page 12 af the DOS/MOS manual. We
could have entered a third parameter signifying the amocunt
of bytes to ke displayed on each line, but omitting this
figure will eimply llat out B bytes for each.
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One will see the file names on the right of the diaplay and
a typical display of a master dige could appear bthusi-

BOOO OO S8 42 41 53 20 20 20 .XBAS
AO0E 20 C3 4F 4D 0D 00 DO A OOM...Z
BOIG 01 DO 02 00 O3 00 D& 00 iccanes
018 0% 00 06 00 OF QO OB Q0 ....cse-
A0z 00 42 41 43 4B 55 S50 20 . BACKUP
A02E Z0 O3 4F 40 00 00 00 0D COM....
A030 09 0op QD 00 Ok 90 00 00 seveasne
H038 00 00 00 OO Q0 0O 00 00 casceaas
no4e 00 43 4F 50 5% 20 20 30 .COPY
044 0 £ 4F 4D 00 0O 00 23 COM. L.
AOSD DA 00D OB 00 OC 00 00 00 ..ceaaes
4058 00 00 00 00 00 DO O 00 ....caan
BOGD 00 AC 4F 47 4F 20 20 20 (LOGO
BOSA 20 C3 4F 4D 00 OO OO BQ  COM_ ...
070 o0 R OE 00 OF 00 10 00 ....ccaee
BOTE 11 00 12 0013 00 14 00 ...cceaa
One can soe how each File takes up 4 linas of the directocy
gpace (qx8= 32 bytes].

we are searching for the file name TINTRO, but as it has nok
yet baan found we continee Ehe search by enteringi-
TROBED BOFF <ENTERZX

0n Ehe master disc copy wsed for this example the file
INTRD was Ffound at addresg 80CO, but your version may
diffar, 5o bo continue searching enter tha parameters [oc
Ehe next 178 bytes = TA10O B1TF <ENTER:

of even Turther by - TA1BD A1FF <ENTER:

when it is found it will appear similar to below:-

BOCD ES 4% 4E 54 52 4F 20 20 eINTRO

A0CH 0 58 42 53 00 00 00 19 ABS....
aopr 25 40 26 00 Q0 DO Q0 OO0 R.S.caaw
BDa 00 00 an 00 Of 00 00 97 ...--ses



The byte which gignifles whether tha E£ile exists is the
byte before the ITlle pams, In the example 1t 18 at HOCOD
and hag the value E5. One  can se& [rom the octher files
listed that they all bave this first byte set to zero as
thay are all activa, By using tha M03 (Mipdify command we
can alter this byte quite simply. Enter:-

HOOCO <ENTERY

and the display will show:-

a0cd ES
with the cursor flashing over the E. Overwrita Ehese 2
figurea with 2 zeroes by entering:-
ar. <ENTER:
hnd don't forget the full stop after the 00 which guits the
modify mode and returns to normal.

Ta anaure that the byte has actwally changed value E£rom E§
ta 00 enter the tabulate command again:-
TAOED AGFF <ENTER?

Hew all that remalps i@ te write back to the disc the samae
amounk of bytes we read in earlier, a#a although we have
altered manory we must still record the alteration back ko

the digc. Enter:-

Wa00D &7FF 00 D2 <ENTER:

If ene finds Ehat alker eatering the abovs line the "Disce
Mo Drive' error message is screensd don't despair ae  thie
orcurred on our test machine; simply enkter the line again
cnly thisg time omik the spaces between the parameters. 1f
the writing back to disc was successful one will find that
after a few secomds the chevron and cursor will be

displayed on the next screen line,

Tay refturn to basic either enter: -
¥ TEMTER:»
or to reboct DDS press the <CTAL»+<RREAK: keys, after which
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ong will need to enter XBAS <ENTERr to load in hagic, Once
back in baglic enlecing Gthe DIRE instruckion should display
that the program INTRO is now alive and well and listed as
an existing file on the disc. Try ruaming it to make

SUTD.

Locked Files

Files which have been logked have the wvaloe 80 hex [126
dec) added to the [iret charackter of their file trpé = khe
Eop hit i satl. Eeferring back to our tabulated cubtput of
the directory one will see that the Ffile types with COM in
their name had their first letter - € - listed with a
value of €3 hex. The normal ASCII walue for the latker C
ig 43 hex (67 decinal). If one adds 80 hex (128 dec) to
this value it becomas C3 hex (195%) which denotes that Ehe
file is5 locked,

Most of the [iles on the master disc are locked, as onm
Will see from any basic £files in the directory - such ag
DEMO.  The file type - XBAS - ashowed the [irsk letker of
the fila type as "X but had a value of DB hex (216 decl
which ig the ASCII oode for % - 5B hex (BB dec)] - with BO
hex {128 dec) added. One can easily prove this poinkt by
referring to the tabulated output of the INTRED file which
we unlocked before reading 1t into memory. Here the file
type = XBAS - has khe first letter stored with its correck
ASCITI c¢ode of S8 hex {88 decl, which denotes that 1t &8 an
unlocked file.

System files

System files are those which exist on a disc but are not
listed when DIR is entered. Fage 3% of tha DOS/MOS manmual
explaing how & file, or program, can turned Iinto a sysben
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7
Sorting data

Hicre computers ape excellent at playing games, egpecial ly
the Einatein, but Chey really come into bheic own when
faced with what we pertala would probably call  monotbonous
tasks which appear to take ages to accorplish, as they can

be pecfocmed in a fracktion of the tine on & micTo,

Thers ars scveral sloorithns for sorting a  serles  of
numbers ar names into erder, the simplest and best known
peing the ‘"bubbla' sork methed. 1E you have a program
which reguires up te 40 items to be gorted Ehen bhe bubbla
sort eould be all you Will need. IT, howswver, vou have
poce thapn 40 the socond exemple of a sorking rowtine should
be considered, a8 the bubble sort  is painfully slow wikh
higher guankities.

Put first enter the following bubble sort program which
gqenerabes random integers within the range 1 to 100 ampd
sorts them inke ascending order waing Ethe bubble  sort

mathod, You will be prompted ko ipput the amount of
numbers to sort, whereupon the program will randomly select
and display the mmbars on sScreen. tn  coppletion  the

numbers will be displayed in order and the elapsed time

will ba shown.

The progran  lines containing the bubble sork {220-2800 ace
eagtly identified and therefore can be 1ifted and placed
into your own program, remepbering that the amcunt of
nunbers ie representead by wvariable 'H' and the punbers
themselves are placed in array "BIN}" which Ls DIMensicned
in line 110. The lines containing EEMarks do nobt need fo
ba entered.
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100 CLS40: INPUT"TOTAL HUMBERS TO SDAT "
110 DIM BIH}

120 FOR X = 1 TO H

130 B{X} = INTIRHD{ 100 b1

140 PRINT B(X}§

150 HEXT

140 FRINT:PRINT®THESE ARE THE NUMBERS TO SORTY
170 PRINT:PRINT™THE TIME STARTS HOW"

180 TIS="000000%

190 HEM

200 REM *+#®%+%3% RUBRLE BORT #++ssss

210 REM

220 POR T = W TO 1 STEP -1:M=D

210 FOR 5 = 1 T T

240 IF B[E)l<= M THEN Z&60Q

250 M=BI5]:L=58

JED MENT &

210 EWARF BIL),B[T]

289 HEXT T

Z90 REM

100 REM *ssk=sE END OF SORT **séczs

310 EREM

320 A§=TI%

330 FOR %= 1 TO W

340 PRINT R(X|;

350 MENT X

160 PRINT:PRINT"TIME TAEEM TO SORT"{N;:" HUMEERS WAET
370 PRINT: PRIHTARE

a0 EMD

If one fune the program and enterp different amounts of
data to be =sorted it should be clear that a faster, more
complicated, routine is cequiced for higher guantities. IE
gne enkersd a higher figure than 200 one could probably
have made a cup of tea whilst waiting feor the sert to
finish. S0 clearly if one needs to gort a Eairly high
number of data items then a fagter method must be vsed.
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The fol lowing

ol the

PEOGram  to  genecate and display the data but ling

190 will divert it ta the fagter routine and linse

returng for the scried printout.

190 GOFTO 3490

390
00
4140
420
410
240
4540
460
q7n
480
490
500
510
20
330
540

ROTE To alter kthe

DIM SLIV2), . SRE{12)

S=1r SLIT)=1: SA[1)=K
L=5SLI53): R=S5R[E): S=5-1

#=L: JaR: ¥=B{INT{|{LsR)/2]1]
IF BiX]1<¥ THEH EKad+1:00T0 430
IF Y<B{J) THEN JaJ=1 COTO 440
IF X»J THEN a&0

SHAEE BIX],BI[.T)

KeXelz JeJ-1

IF X<=J THEH 410

IF ¥»=F THER 510

G=5+1: BL{S5|l=X: SR(5)=R

R=d

IF L<R THEN 420

IF S«* 0 THEH 410

GOTO 320

following lines:=

410
440

Mo, of

20
30
0
54
&0
&0

IF BU{X)»¥ THER X=¥+1: GOTO 430
IF ¥Y*Bi(J} THEN J=0-1: GOTO 440

Easter sort routine uses the eeigking llnes

5440

gort Erom lowfhigh to highi{low alter Ehe

itoms Bubble sork Faster sort
1 =mac. 1 e,
1 sepa, 2 socs,
5 3
i 4
12 [
£n : cont , ,

kI

L /B O |
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Ho, of items Bubble sort Fapter sort

100 n 10
£00 2 mins 00 21
30q 4 mins 26 kL
400 7 ming A1 50
00 12 ming 12 1 min 08

When tesking it ig gquite possible to get slightly differant
timings ma the order of the random numbars will differ;
this example was an average for & tests for each amount of
numbars, There are Taster sort routines written in
machine eodes, but these are unfortumately teo complicated
for inclusion In Ehip book.

Ta alter the faster sort routlpe to ocater for strings we
first peed to change the program to generate letters at
random. The resuolting strings will Ret be recognisabla
words simply strings of random letters of varying lengthe.
hlter or add these linasi-

110 DIM BEIN]

125 FOR A=1 TO RND[Y1*1D

130 BS{X) = BRIX)+CHRE[INTIBHD(1]*26]1465): NEET A
140 BRINT BE(X);" "3

190 GOTO 390

140 PRINT BE(X);" "3

420 X=L: J=R: ¥E=BE(INTI{{L+R]/2)]

430 IF BE{X)¢¥$ THEN X=X+1: GOTO 430

440 IF YS¢BE{J) THEH Js=J-1: GOTO 440

460 SWAP BRELX) BE(J)
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8
Database

1t was suggested that a decent sized program ghould be
included in this book, bat what type of program? Fast
action games are in plentiful supply and would not
necesgarily appeal to every readar. A businass program
might appeal to even less, particularly as  each husiness
would need it ko be tailer made ko be much uge. That
leaves g with a database, arnd before scma letter wrikters
begin pukting pen to paper to complain that the manual
conkains such a program, [ will point oot some diffarences.

The sinple mailing liske are purely that, simple, and have
baan incloded to ghow how one can wrikte data to either
gequential and random access [iles on the Einstein, and
they Ao tha 4obi  Thie random accesg database, however, is
nowel im that a bext windew is set  up  on the kop elght of
the screen enabling one ko enter details, nob just names
ard addrosses, &8 one would expect to see them laid cut on
a record card.

The window is 31 eharacters wide by 8 lines deep, totalling
748 characters per record, and one can enter characters and
move Ehe corsor arcund withinm  this window, The EMTER key
will move dewn a line but will not move out of the window
if on the botkom line, =similarly one can't enter text past
the hottom right hand corner.

Opce the record is wisually corract one can exik the entry
rootine by preasing the (ESCr key. This differs from the
usual data base bypa of programs which normally  require
input of: Tnput Mame, Tnput Address ete, and you are stuck
with the suetput format that was written iste bhe program.
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apart from the top line, which i3 used as & key for sorting
and always starts at the leftmost position, the cemainlng 7
lines oan contain Eormatted text which can begin from any
column. nee the text has been confirmed as O.E. any
leading spases on tha top, key line, will be deleted and
ane will see the text being shifted Eto Ehe lefbmost
position. The other 7 linas will always be displayed as
‘what you @ee is what you get' which meaps 1f you entered
ling 2 with 3 spaces before any text that is how it wall
always be displayed, unless you wish ko alter 1t at a later
stage. The program can be used for any type of records,
apart from an address book - such as club subscriptlons,
tinmatables, Eorward calendar or even a Vet's record book.

hfter enkering and saving the following programs one Rust
run khe 'SETUP" progeam which allows ene to enter a heading
for sach of the B lines which are displayed to the left of
the window. These could ba = Hame, Addressi , hddresed,
Phone etg,, or Hame, Subs due, Date due, Pald on; and so
ofl. If wou don't require line headinge one can simply
press the (ENTER: key whan pronpbed.

A typical dipplay is then screened wikh any line headings
displayed. If one approves of the sat op the program than
asks for the entry of a file name which, and as one can
have several files on diec, must not be Ehe same as another
data File, Here one should not enter the .DAT part of the
file name as this will bhe added by the program, Jjust entec
& mame up %o B characters, such as ADDRFILE or CALEHDAR.
The mek up program now creates the data file on dise, and
records any headings one may have appointed to tha B lines
af the window, This program is enly used when creakting a
new data file, which one could have several of.

Dnee a new Fila has been created one will always use the
second program which is simply named 'DR" but can obviously
be altered. EKeeping the name to only 2 characters makee
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entry gimplar as, after booting up DOS, one could just
enter "XBAS DB' and the <{ENTER! key for basic Eto load in
and subsequently load and run the maln progran. This main
program first asks for the name of the data file and, once
again, one should just enter the name and not  the DAT
parkt. Tha data file is read to discover how many enbries
it contaima and the top lines of each entry are loaded inko
nepory and stored, nobe that it does not read in the whole
248 characters of each record, just tha 31 possible
characters in the Eog line of each. AlLerwhich the
progran drops into the menu which al=o disglavs the current
data file name and btotal entries:=

THE TOTAL ENTRIES ARRE 200
ON FILE HAMED CALENTDAR

HATIN HENU

EEY 1 = ADD A RECORD

EEY 2 = ALTER/CHECK RECORD
EEY 1 = DELETE A REDIRD
EEY 4 = PRINTONT RECDCADS
KEY 5 = BQRT RECORDS

KEY 0 = ENDS FROGRAM

Enter 0 to &

There are 3 further program modules which are called up by
tha "DB' program, Ehese are ENTRY, PRINTOUT and SORTTING.
The ENTHY module is the longest, due to it regquiring conmon
routinas for the 31 optiona - Add, Alrer and Delete a
racord, All 3 are numbered 400+ as they are CAAINed to the
08" prograr which uses WOLD 394,
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The wariable CHN helds the walue of the last option
selected, Hence after using the “FRINTOUT' apticn CHH
would contain 4. 1, after returning to the menu, one
gelected option 4  again, the program would not  CHAIR
'"PRINTOUT", as 1t would know by testing Ehe wvalue af CHN
that it was already CHAINed, and would goto line 400,

The menu optlons:s

1 ADD A RECORD
When the program is Eirst pun one will reguire this option
first, as thera will be no recopde on fila, After
presaing tha '"1" key the ENTEA module will be CHAINed and
contral will pass to line 420 = the add a record roukine.
The screen will display the window and tha cursor will be
flashing within. Entar the required text and prass the
tESC: key whan completed. In the diagram Dbelow one can
alsp see Ehe names attrlbuted to the B lines at the lefk of

the =cceen.

[LETiE] TATONG (UK}

Addreasl |ATAFFORD FARE 10

Addressd | TELFORD

Addroess] | SHROPSHIRE TF3 3AB

Phone 2952-613111

Copmta, |Purveyorg of fine machines|l
Copmta,
Conmba,

Prass ¢‘ESC! ko finish

HEW ENTRIES

THIS WILL HE ENTRY MUMBER 101
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Remeplar Ehat any gorting or checking of entrles 1s made
wibth reference Lo the Lop line of Lhe window., Therefore if
using mnames itk will as=i=t =orting and checking if the
surnamnes are entered first with any initials or firstnamea
gaoond, Onca tESC» has-been antered one is agked if CLhe
taxk ig 0O,K. by enterimg ¥ or N. On anevering ¥ one is
then given the option of altering the text by re-entering
the window, or aborting it coompletaly whersupon  the
program returng o the menu. I[ accepted the Eop 4 lines
are loaded into =tring variable A%, the lower 4 lines into
BS. The numbar of racords on file 18 increased - warlable
EdR - and rCthis is added Eo the [irst record en the file
while A3 and B% are written to the end of the file.

? ALTER/CHECK RECCAD
To alter a record already on file one is asked ko enter the

name of the record. This refers ko the text shown on the
Eop line, IT the program cannoct Eind a record spelt
efackly as has been entered it will alter the search by
only comparing the first 1 characters entered, kR an

example if the file contains records with the namas BLACE,
BLACKSMITH, BLAKE and one hag asked to find BLATSFORD it
will not fimd it on the First pass. But on the second pass
1t will display all three alongside thelr record numbar,
as they all contain the first 31 letters.

Althowgh the variable string arrays = E¥YS8{x} - hold ths
contents of the 1 bytes of the top line 1t is unlikely
that all tha bytes will contain actual charackters. So khe
checking gubroukine only checks with the length of your
antry. Henoce asking ik to find BLA would cesulk in Lhe
abowe names baing Tound on the first pass, not tha seccond.
hs your enkrcy contained only 3 characters it will anly Leak
the Tirst 3 charactars of the records on the first pass.
Moreover entering 'B' for Ehe nape to Find would result in
all the records commencing wikh that letter being found on
the first pass, This will prove wvery useful,
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If, howewar, one enkers a nane such as BOLSOVER, and Ehara
are mo aigch names on record, and none which conktain BIL a=
their Eilrst 3 letters, a thisd pasa through the records
would be made, and all names starting with that letter
would be displayed. Although this does nobt take long - on
tast with 200 records tha 1 passes, wikth 15 records
gtapting with the letkter B took 6 seconds - this was alss
Ehe Lime taken to search for entries beginning with E.

Once sinilar records have been found one is then asked to
enter the record number of the entry to display., which is
then loaded in from the dise and displayed In the window
for alteraktions. The program keepe a record of the
contents of the file displayed, and once one exits from
thig mode, by pressing the <ESCk kay, it checke If the
entry has been altersd, and if it has it ie recorded back
to disc, as there i no point in pecording back an
unalterad record.

3 DELETE A RECORD
This section uses the same routines as above for entry of
the name Eo find, Once Ehe recopd 1s selected LE i
displayed and one ks prompted ko conflem that ik is bthe
record for deletion. It is then deleted from the disc and
all higher records are moved down one place in the file,
and the total antry value is reducaed.

4 PRINTOUT RECORDS
Once this module has been CHAINed one is glven bhe option
te print the Tiles to printer or scresn. Afterwhich one
has the opkion of displaying the cosplete files, by
entering "A', or just the top lines of sach file. IT the
top  line only ie reguired printing i= carried cut straight
away as these are already in memgry = in wariable array
E¥YSix) - and can be paused by pressing any key. One gcan
then continee the  printing or rceturn te the menu by
pressing the zera kay. If one reguires output of the
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complete files then thase are printed as they are loaded 1in
Trom dise, hut. this option takes a little longer. Ome
again the printout can be halted as above buk here one alsa
has the option of meving backwards through the £ile.

5 SO0RT RECORDS
When Ehere are a numbar of records on file it will be a
good idea ko ssrk  them into order. The file=s are sorkted
by whakever i= entersd on the Eop lines.  Whather your
records show names or numbecs on  the top Line thay will be
sorted by their RSCII codes. Hemce B s larger Ltham A but
A is larger than the number 2. Records which show lower
cage - pmall - lektkers will be listed as higher than those
using upper case - capital - letters. Refar to thea ASCII
code chart tf yoo aren’'t sure on thie polnt.

The sortirg routine ig fairly guick; even sorting 200 names
ign't too slow, The poulkipe ig aimllar to  that shown in
the last section except that the =stringa aren't SWAPped,
only the subscripts. This cots down the time taken due to
the strings mot being mowved about in memory. The slowesk
part of the sort module 1a when each string is read from
one file and placed in the ordered poBitlon Iin a temporary
Eile. 200 entries will kake nearly 2 minutes, 8o don'kE u=me
it teo often, ©Once pecording 1s completed one will have 2
data Files on the pame dise 8o the poutine erases tha old
file and renames the temporacy [ile, which hag been
recorded in the sorted order, to that of the original
bafara returning to the manu,

In its present form the program will nok accept commas when
inpubting a record, bubk one can alter this by using tha SEP
command. The program has been tested with 200 recorde, but
if onm wishes to extend this number, withoukt any
gquarantees, one should Increase the DIM wariables im line
40 of the progran 'DBE". These are EYSIX) SLixk SR{x} and

10



TEI% ). variable TF is dimensioned to 100 and is enly used
when =searching for entries. It may only need increasing 1T
more than 100 entries are similar te each other, which la
doubtful .

Ho error beaps have been included for experience ghows that
these can lead the unwary to confusion when they haven't
depigned the progranm thenselves, but once the program is up
and running corractly, add them by all means. I ona finds
the program doesn't behave and glves erronecus resulls than
check each program with the listinge, T know ik can be
boring but one would be surprised of Ehe runber of times
one can  look at a line and migs an error, &9 lat someons

eglse read it too,

1f one has appended the TRON roukine shown in  the bagie
additicns chapter this can be used, but should be avoided
during record antries as the routine reads the contents of
the top screen line which will corrupt the records. If
TROH was not entered befors the progeam started one can
stop Ehe program, by entering ¢5SHIFT* + <«BREAR: enter
"TRON' <EMTER: and continue the peogram  from  whepe it
stopped by entering 'CONT" <ENTER!. Another thought is te
add lipes with the 5TOP copmand so one can tell whare a
progran has reached. Thay can soon be daleted if the error
hasn't occurred before that line is encountersd, or one can
enter 'COMT' to contipnoe providing lines have not been
altered while the program was STOPped. If you £ind a bug in
cne of the module programs - a progeam other than  'DB'
- and correct it, renember that 'DE' is skill latched onto
the front end - pp to line 390 - o delete these lower
lines Bafore saving the module back to disc. and finally
if one has added additional lines, for different colours
etc., do not renumber Ehe programs until they are working
as this can make back tracking almost impossible.

Have & nice da..ta bage,
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5
10
0
30

40 PRINT:FRTHT"THERE ARE 8 LINES TO EACH RECOmD™
S0 FRINT:FRINT™ANY oOf ALL THE LINES May HAVE A NAME "
50 PRINT™OP To & CHARACTERS LONG TO USE AS A"
10 PRINT"REFERENCE WHICH WILL BE DISPLAYED EncH"
B0 PRINT"TIME ThHE FILE 15 pseo"
99 PRINT: PRINT

100 PRINT™YOU WILL BE FROMPTED FOR THE 8 waMES"

110 FRINT"IF MO NAME I3 TO USED”™

120 FRINT"PRESS THE fENTER: KEEY™

130 PRINT

140 FOR A=l TO 7

150 PRINT"HAME Fop LIHE" ;hs1 p: IMppTY "iNEIA)

160 IF LEN|INE(A]}:R THEHN FRTNT "oONLY B CHARKCTERS" s REE R

GOTO 150

170 IF LEN [MSTA) | cBTHEN HE{RF=HE[AD+" "s20r0 170

180 NEXT

190 BOOL d:cLs

200 DRAW 53,197 o 53,127 T 756,177

210 FOR A=0 TO 7

220 FRIAT HE(A)

230 HEXT

240 FRINTA U2 "THIS 15 AOW THE DISPLAY WILL APPERR™

250 PRINT"ARE THE NAMERE O.E. ([v/N}

260 AFSINCHS: IF Bga™yn OF Af= "v" THEN 280

270 GoTo 14

ZED FRTNT: PR INT™NHAT IS5 THE NAME OF THE DATA FILE ToO"

<30 PRINT"DE CALLED? § CHARACTERS IS5 MAXTHUM"

IR0 INPUT FILES

30 LsLENIFTLES):IF L8 THEN ZEOELSE 33n

120 FOm A= TR 7

330 NAHES =HAMES s HE | A} s HEXT

340 HAMES =" 000" sHAHES

150 CREATE F1L£=+',DHT'.FD!,?E?

150 FRINTH FDY 0 ;NAHES

170 cLosE

REM r:::1r:: SETUP FROGHAH
ORIGIN 0,0:TCOL 15,0
CLEAO:BCOL B: Groop 15,0
FRINT"ZET UP FRDGREN"

i N HmoOowm -
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40 REM =z2::t::1: DB PROGRAM, .Once a Eile has been seb up
always run this program Elrst"”
20 oEIGIM D,0: BOOL At TOOL 15,0: CLS
30 PRINT"DATABASE LOADING MODULE™
40 DTH EYE{2001,TF(1001,5L(200),5R(200), TEI200}
50 PRINT: PRINT "ENTER MWAME OF DATA FILE™
B0 INPUT FILE$: FILEf=FILE¥+".DAT"
70 OPEN FILES,FD%,127
B0 IHPUTH FD%,0;HNAMES
90 EHM=VAL{LEFT$(HAME%,3]]
100 FOB A=D TO T
110 HE{A)=MIDS [HAMES  A*Bad 8]
120 HEXT A
130 IF EN =0 THEM 180
140 FOR A=1 TO EM
150 INPUT ¥ FDS,A*Z-1;A%
160 E¥YS{A)=LEFTS{A%,31]
170 HEXET A
1B0 CLOSE
190 TOM 5,0t FHT3,0
200 A=SIZE: BCOL At TOOL 15,0: CLS
210 PRINT TAR{?);"THE TOTAL ENTRIES ARE " iEN
220 PRIMT:PRINT TAB{10);"0N FILE NAMED “;LEFT$([FILES,LEWI
FILEY|)-41
230 PRINTE 13,6;"MAIN MENU"
240 PRINTE 13,T;MULS{CHES(230},9]
750 PRINTA 8,10;"KEY 1 = ADD A RECORD®
260 FRINTE 8,12:"REY # = ALTER/CHECE RECORD"
270 PRIATE B,14;"EEY 3 = DELETE A RECORD"
ZED PRINTA A,16;"EEY 4 = PRINTODUT RECORDS"
200 PRINT® B,18:"EEY 5 = SDAT BRECORDS"
300 FRINT® B,20;"KE¥ 0 = ENDE FROGRAM"
3110 PRINTR 0,22;"Enkter 0 to 5 ";
320 CaiNCH: IF CcdB OR C:53 THEN BEEP:GOTO 310
330 C=C-4B:1F C=0 THEN END: ELSE IF CHN=0 THEN GOTO 350
340 IF CHM<4 AMWD C:d4 OR ClM=C THER GOTC 400
350 CuM=C: HACLD £00
WD OM C GOTO 370,370,370, 380,15%0
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370 CHAIR "ENTEY": REM USED BY OFTICN 1,2 AND 3
IB0 CHAIN "PRINTOUT™

190 CHAIM “SURTIHG"

400 STOP: REM TF IT GETS HERE WE ARE IN TROUVBALE

End of program named DD

The Tolloawing program must be saved as
“ENTRY"

00 ON € GOTO 420,510,640

417 REM *=%*+i®ssssrss BOO RECORD

420 BCOL 2: TOOL 15,0: GCOL 15,0

430 HEAD§="NEW ENTRIER"

440 EN=EN+1: ¥=FH

450 CL540: PRINTE 9,.13; HEADS

460 FRINT® 0,15;"THIS WILL BE ENTHY NUMBER "X
470 CospE 1310

440 TF Q=1 THEH EN=EN-1: GOTO 200:REM ENTRY ABORTED
490 GOEUE 1690: GOSUB 1760: GOTO 200

500 REM *®#ss#s+ed p)LTERSCHECK RECORD
510 HEADf= "CHECK/ALTER SECTION"

520 BCOL B: GOSUR BAD

530 IF L5="0" THEM Z0Q

540 IF ¥=0 THEM 200

550 Thi=Af: TBf-Bf: REM CHECK IF ALTERED
560 GOSUB 1310: REM DISTLAY FILE

570 IF Q=1 THEH 520

580 GOELE 1690

590 IF RE-TAS AND R3=TE$ THER GOTO 520
il EYSIX)=LEFT${A%,31)

410 OFENM FILES,FD%,127
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G20
G0
40
650
GED
w70
GBO
&9
104
Tid
T2
Ta0
T4l
TER
Te0
T
TRO
a0
ERO
B0
B2Q
B34
a40
54
B0
ary
ABD
890
500
"o
920
530
540
250
560

GOSUB 1800: GOTO H20

HEM wexdnddEddd OELETE RECORD

HEAD%$= "DELETIONS"

BOOL 31 TOOL 1,0 GOSUB 880

IF L%="0" THER 200

IF X=0 THEN Z00O

PRINTR B,9;"DELETE THIE ENTRY? (¥/H]"
AS=THNCHS: IF A$="Y" OR AS="y'" THEN 710
GOTO 650

PEINTE 8,11;" ARE ¥OU SURE ([¥/WI": BEEF
AS=INCHS: IF R$="Y" DR Af="y"™ THEN 4D
GOTD &ED

EN=EN-1: QPEN FILES,FDF, 127

IF X:EH THEN B10

FOR A=X TO EW

IHPUTH FDS,A*Z2+1 0%, B

ERINTH FDIA*2-=1;A%,05

EYS{Al=EYs{Asl]

WEXT A

HAMES=RIGHTE (HAMES ,LER{NAMES ) -3}
HAMES=RIGHTS{"00"+STES [EH] ;31 +HANES
PRINTE FDO§,.0;NAHES

CLORE

GOTO G50

REM

BEM ITIITRIERTT LY 3 GET BECORD

CLS

FRINT HEARDZ

GOs5uB 10203 REM FIHD IT

IF ASC{L§)=d8 THEN RETUEN

PRINT:PRTINT "Enter record number and ¢ENTER: key"

PRINT "«0» and «ENTER? return® Lo menu
THFIT X

IF =0 TRAEW RETURH

IF X:EN TIEH PRINT "RECORD®{¥;™ DOES HOT EXIST":

ETD 8290

1y

CLE:PRIATE 0,15 ;HEADS
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980 GOsSUB 1850: REM LOADR FILE X+DISPLAY

390 RETURM

1000 REM

1010 REM *++s2s+& PIND AHD DISPLAY NAMES

1020 PRINT: PRINT"EnLer WMAME of entry and tha <ENTERX KEY"
1030 PRINT: PRINT"OR <0 and the {ENTER: key will quit"
1040 INFUT L%

1050 IF ASCIL%)=-48 THEN RETURHN

1060 GOSUB 1140

1070 IF FIND=0 THEW 1020

1080 CLE:PRINT HEADS: PRINT

1080 FRINT "Thase are the entries found®

1100 FOR &= 1 T FIND

1110 F=TFi{Al

1120 PRINT “Rec."; FiTAB(9);EYE(F]

1130 WEXT A: RETUEN

1140 REM

1150 REM#****#+= SUECK NAME ENTERED WITH RECORDE

1160 FIND=D

1170 HL=LEHI[LY)

1180 FOR A=1 TO EN

1190 IF LEFTS{LE, HL)=LEFTS{EYE(A} HL] THEHN FINE =FIND=1:
TFIFIND)=A

1200 MEXT A: IF FIND 30 THEW RETURN

1270 IF HL=3 THEN GDTO 1260

1220 IF HL=1 THEH GOTO 12BD

1230 PRAINT:FRINT™CANNOT FIND EXRCT MATCH, .™

1240 PRINT"HOW TRYING SIMILAR ENTRIES"

1250 HL=1: GOTD 1180

1260 PRINT:PRINT "HOT THERE. WOW SEARCHING FOR SAME™
1270 PRINT “STARTING LETTER"™:BEEF: HL=1: GOTD 1184

1280 PREINT:PRINT "THERE ARE NO ENTHIES THAT BEGIN WITH "
1290 PRINT™THAT LETTER....":BEEPS: RETURN

1300 REW **ss#sasés DIZPLAY FILE

1390 Qad:FRINTE 0,05

1120 FOR R=-D TO T:PFRTINTHS{A|:HEXT

1330 DRAM 52,191 TQ 52,127 TO 256,127
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1340
13540
15,1
1350
1370
13010
1350
1400
1410
1424
1430
1440
1450
1460
1470
1484
1490

TOOL 4,15
PRINTE B ,9:"Prass ¢E5C: te finish ®: TCOL

KFa9:¥P=0

IF ¥YP:TTHEN YP=T

IF YP«D THER YP=0

IF HF*3I9THEN XP=9 :¥P «¥YP«1:GOTO 1370
IF XP=1319 AND YP=7 THEN BEEF

IF XP<9 THEHN XF =3%: ¥P=¥YP-1:G0OTO 1370
FRINTR XP,YF;

A=INCH

IF A=13 THEM YP=YP+1: XP=%: GOTO 1370
IF A=4 THEN XP=XPs+1i GOTOD 1370

IF R=f THEN XP=XP-1: GOTO 1370

IF A=10 THEN YP=YP+1: GOTO 1370

IF A=11 THEH YP=¥P-1: GOTOIIMD

IF A=25 AND XP=9 THEN PRINT" ":CHRE{253):RKP=39:1¥P=¥F-

1:00T0 1370

1500 TF A=25 AMD XP»% THEW PRIRT CHE3(251: XP=XP-1i GOTO
1370

1510 IF A=27 THER 1570

1590 IF XP=19 AND YP=7 THEN BEEP:PRINTCHRE(A]: GOTO 1370

1530 IF A<*26 THEN 1560

1540 IF A=26 AND ASC{MIDS(SCEMS(YP),19,1)0232 TREN BEEP:
GO0 1370

1550 PRINT CHRE(R}: GOTOD 1370

1560 PRINTCHRE[A)cXF=XP+1:G0TD 1370

1570 PRINTRE B,9;"75 THE ABOVE O.K. {¥/H] ": BEEF

15080 AS<INCHE:IF AS="Y"OR AS«"y"THEN 1610

1580 PRINTE B,9i"<¥> TO RE-ALTER....<H: TO QUIiT =

1600 Af=TNCHY:TF AS="¥" O A$="y" THER 1340:ELSE O=1: RET
RN

TE10 L1%-MIDS (SCRNS(D) 10, 30}

1670 FOR B=1 TD 10

1630 IF LEFTH(L15,1}) <»" "THEN B=30: RETURN

1640 IF LEFTS(L1%,11=" " THEN LAS=RIGHTS(LI1%,31}+" ": PRI
NTE 9 0;L1S
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1650 NEXT

1660 PRIRTRO,22;"THERE MUST BE AN ENTREY O THE TOF LIHME":
BEEF21

1670 PRIRT®E0, 22 ;MuL%(" ", 39):cor0 1340

1680 REM ==®skzxdsxze TOAD UPF STRING

1690 AF="":B3="":KYS(X]=RIGHTS (SCAME{D),31)

1700 FOR A=D TO 3

1710 hE=AS+RIGHTE (SCANS(A] 31}

1720 Bf=BS+RIGHTS[SCRNS[A+4),31}

17310 HEXT

1740 RETURN

1750 REM #+**#s+*=d cayE RECORD X AND IMCREEASE OOUNT
1760 OPENM FILES,FD%,127

1770 HAMES=RIGHTS [HAMES , LE¥|NAMEE) -3}

1760 HAMEf=RIGHTS("00=+5TRS{EN),3|+HAMES

1790 PRINTN FDf,0iNAHES

1800 PRINTHN FDf.X*2-1 ;A%,8%

1810 CLOSE

1820 A§="": BES="": RETURN

1830 REM END OF SAVER

T1E40 REM ==®+é®#=de+ [ 0aAD TN RECORD X

1650 PRINTR 4,07

1860 OFEN FILE$,FDS,127

TRBTO INFITK FDF,XK*2-1;A% ,B%

THED FOR Be=]1 TOr 94 STEFR 11

18%0 PRIRT TAR(VQ);HIDS(AS B, 31 );CHRE(T1 ) INEXT B
1200 FOR B=1 TO 94 STEF 31

1910 PRINT TAR{10};MID4(BS,B, 21 |;CHRS({11 | :HEXT B
1920 CLOSE

1930 HETURN

End of program named jSmbild
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The following program must be sawved as
"pRINTOOT™

400 CLS:HEADS="FRINTOUT" : PRINT HERDS

410 PRINT:PRINT "PRESS ¢SPACE* AT ANY TIME TO PAUSE"
- 420 TCOL 4,1%: PRINT:PRINT"PRESS «<P» FOR QUTPUT TO FRINT
ER"
— 430 PRINT:PRINT"ANY OTHER FOR QUTPOT TO SCREEN™

440 TOOL 15,0: P=INCH: FRINT: PRINT
- 450 TF P=80 THEN PRINT HEADS;" TO PRINTER"

460 PRINT"PRESS EEY t«A* FOR COMPLETE FILE™

470 PRINT:ERINT"PEESS ANY OTHER POR FIRST LINE OF FILE

4BD A=TNCH: IF Ac¢365 THEN 730

490 CLS:FRINT HEADS

EO0 POKESDYID, D
~ 510 IF P=A THEN PRINTH1

520 OPEM FILES  FO%,127

510 FOR A=1 TO EH

540 FRINTiPRINT MULS("™-",40);:PRINT

550 IHNPUTH FDf A%2-1;h%,.B%

560 FRINT"REC.":Aj

ET0 FOR B= 1 TO 94 STEP 1N

SAD PRENT TAB|%):MIDE{A%, B, 31]: WEXT B

580 FPOR B= ' TO 94 STEF 31

600 PRINT TABI®):NIDS{R%,B,31]: HEXT B

610 INPUTED: DB=ERD: IF B=0 THREN &90

G20 TOOLA,15: PRINTHD;"<0>=MENU. . 1»=G0 BACK..ANY OTHER=
CONT "j;: TOOL 150

610 B=INCH: PRINTCHRS(11):MULS(" =, B0)1;CHRE[TT ) CHRELTT)
i
= G40 TF P=R0 THEH PRINTI

650 IF D=48 THEN CLOSE: GOTO B&0

GED IF B:<»4% THEN GO0

&70 A-A-2: TF A<l THEN A=1:1 GOTO 544

B0 GOTO 540

E30 MNEXT A: CLOSE

700 TCODL 4,1%: PRINTNO;"¢1:PRINT AGAIN..ANY OTHER FOR ME
B “:: BEEP: TCOL 15,0
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TI0 B=INCH: IF B=4% THEN 490
T20 GOTO BEO
730 CLE:PRTHT:PRINT HEADS
740 POEELDTID, D
=750 1F P=80 THEN PRINTWNY
60 FOR A1 TO EN
170 PRINT"EEC.™ R;TAB(9) iEYSIA]
B0 S3-KAD§: TF RASC(S%|=0 THEN B0
790 TCOL 4,15 PRINTND; " «0=MENU, , .ANY OTHER=COMT “;:BEEF:
TCOL 15,0
BOO B=INCH: IF Bed@ THEN BED
B10 PRINT CHRS(111:MULS(" ", 390 CHRS(11}
~ B0 IF P=80 THEN PRINTHE1
B3i0 WEXT A
BAD TOOL 4,15: PRINTHRO;"c12=PRINT AGAIN..ANY OTHER FOR ME
wu M
A50 TCOL 15,0: B=INCH: IF B=49 THEN 710
B&O GOTO 200

End of program named PRINTOUT

The following program must be saved as
"SORTING™

400 HEADS ="SORTING®

410 CL5:FRIRT HEADS

420 FOR h=1 TOD EM: TP{A)=A: HEXT

430 8=1: SLI1)=13% SRA{1)=EN

440 L=5L({Sb: R=5RI(5]:1 H=5-1

150 XaL:z J=Rr X5=E¥YS{TPIINT[(T+R)S 210D
460 IF E¥YSITRPIX] }<XS THEN X=X+1:G0T0 460
470 IF AS«EYSCTPIJ)] THEN J=J-1:iGOTO 470
480 IF X»J THEN 510
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490 SWAP TPiJ},TRIX)

500 E=N+l: J=J=1

510 IF X¢=J THEN &R0

520 IF X»=R THEH 540

530 Se=5+1: SLIS)=X: SRIS5)=R
540 R=J

550 IF LB THER 450

560 TF H¢» O THEN 440

570 REEF: A=SIZE: PRINT"ENTRIES ARE NON SORTED"
SE} PRINT: PRINT"WRITING UPDATED FILE TO DISC™
590 TEMP%$="TEMP.DAT"

&0 CREATE TEMPS ,TP3,127

G110 PRINTHE TF$,0;HAHES

620 OPEN FILES,FD§,127

610 FOR A=t TO EN

640 INFOTA FDE,TEIAV*2-1;A%,B%
550 PRINTH TPS,A*2=1;A%,B%

660 KYS{A=LEFTS(AS,31) "

70 WEXT A

B0 CLOSE

6590 ERA FILES

700 RER TEHF$ TO FILES

10 GOTe 204

End of progran named SORTING

fou should now have 5 programs saved

1. EETUP nane can differ
2. DR nang can differ
i. EMTRY nane cannot differ
4. PFRINTOUT nane cannot differ
. SORTING name cannot differc
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Appendix

Basic tokens and addresses of XBAS 4-2

The following list 1e of all the reserved worde and their
respachive Lokan values alomy with the hed rcoutine
addresses in the interpreter. Lome tokens do not  show
routine addresses as they are handled within a parent
routine = such as SPC is handled through the FRINT roukine.
Tha first section 18 for words in the standapd preasapwved
word and address tables., The Aatarting addresses for both
are stored in PTE 2 and FTR 6.

Res. word, Token Addr, Res, word Token  Adde.
SPC &F o DATA a7 DERE
STEP T =t BEF BE aces
TAB T - DEL B 1058
T T2 ph OIH BA 18AE
THEH 73 ol DOKE BD 0448
i 74 = DR IVE BE 2821
= 78 == ELSE an DEHE
i 6 - ERD 8E oAT2
77 e FOR aF Bo76
T8 == coEDB =1n] NRAD
HOD 19 - GOTO 51 OBSF
AND TA i HOLD 92 1002
OR 7B — 1F B3 OEZE
HOR 7 - TRPUT 54 OES%
s 7D == LET gt oC1z?
- 1E = LIST .1 0957
¢ TF e LOAD 07 2846
AUFTO a0 1028 MGE a8 10FA
CHALIN a1 OADE MO aq ZRM3
CLEAR a2 Om11 HEW ah (LT
CLOSE a3 208F HEXT 1) 0D0E
CLS L] 2Ch1 OFF o Jh3E
CONT By OERD 0 i) OBEE
CHEATE BE 2987 OFEN BE 2079
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Res. word.

ouT
HIEE
Fap
FRINT
READ
HEH
HENUM
VHPLOT
RESTORE
RETUREHR
ELH
SAVE
FLOT
ETOF
EWAE
YERIFY
WARIT
FAT
APFEND
OTIR
ERA
LOCE
REN
URLAOCKE
HUSLC
CALL
TOM
HULL

SEF
SPFEED
WIDTH
ZOHE
TS
TEMFO
VOICE
P5G

Ioken

|mom E PO DN N R E > w @ p F pp PP pFp > >Fodb
o w o= 3 ®m B DO N R T T T R =

TR EEEREREETR

1
R

ddr.
n473
0438
OBERD
OF R
OERE
DESG
1170
ZCFA
0Es2
ROl
OREC
2897
2CFC
ORES
TREE
2807
047F
066D
Ndn
IETA
3740
I6TF
1703
1638
145
D45F
oE27
41D
SRR
OSFA
n4z9
DE04
0E11
I0RE
ADER
3ng
J0ES

Reg. wopd

REC
ATH
CHR%
o0s
DEEK
EVAL
EXP
HEX%
INF
IRT
LEN
LN
LG
FEEE
POINT

RHD
SCRN%
SGN
BTN

ETHRE
TAN
VAL

MID%
RIGHTS

INCH
KBD
MULE

FI
S1EZE

Token

Adde .
1040
T489E
TEBR
T4RS
1ECH
04E4
1608
1E4A
158E
B55F
1oDcn
147F
1R33
1BET
B0
E20
rda2
1E1F
1560
1D&C
1ECA
1BFD
1538
1ER]
1523
14BR
T4F2
14E9
0576
04an?
LiE L]
OCAD
O4E%
n5s2a
15mM
1820
04919
[AE-TaL
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The suxiliary word and address tables can be found by FTR 3
and PTR A, These words are tokepnised into 2 bytea, the
first of which is always FF hex.

Eeg. word. Tgken hddr. Res. word Tokan  Addc.
DRAMW FF BD 2014 FILL FF 8D ZE2B
TOOL FFr B1  ZICAB VPOKE FF BE 348D
GEOL FF B2 . ZCBO VPEEK FF OF  34BA
BCOL FF B3 2C9s VDOEE FF 40 J49F
SPRITE FF B4 ZEBB VNEEK FF D1 J4CT
HAG FF BS  ZEAC BEEP FF 92 3075
SHAFE FF BE  ZEGB BIN FF 93  349F
ORIGIN FF ®T ICEE EST FF 74 ARFB
ELLIPRE FF B8 2094 EEY FF 95 2F9C
DOs FF 89  IDFC ADC FF 96 2034
RAD FF 8n  34DA BTH FF. 97  ICAC
DEG FF 88  JdEC PEW FF 98  35FA
POLY FF 8C iD7C

Hex/Dec conversion table

Tha Einstein will print the hex eguivalent of a decimal
rumber by entering THERS{number]l, however this may not
alwaye be conwenient so khe following page ehewe & table
for converting heradecimal numbers to decimal. The flrst
column is hex apd the second and third decimal.

For =xample take the walue of PTR &, which ls ICET hex, the
start of the gtandard address kable in EBAS 4.2. To
calculate the decimal eguivalent take the first pair of
numbers - 3IC - which is known as the most signifilcant byte
{MEBE), and look up its decimal walue In ona of the centre
columns, A€ = 15360. MNow leck up the second pair of
numbhers - &7 - known as the least significant byte (LEB},
and the decimal equivalent will be found in one af ke
righthand colunne. &7 = 1031 =0 add the 7 results which ie
15360 = 103 = 15463,
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Hex [wc Dec |Hex Dec Dec | Bex Dec Dec jHex Dec Pec | Hex  Dec Dec
MSR LSR M5B 158 H5E LSR H58 LER HEE LER
ma g 0% 13312 52|63 20624 106 (90 39916 156 | IO SA248 208
01 1% 1|35 19566 53| &% 26880 105 |90 40197 157 | pl 53504 209
pg %12 2|36 13824 6 | HA 27106 106 |OUE 4Ds4B 154 B2 53760 200
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hAdding addresses
Adding routines
Adding sords
Additions ko LBAS 4.2
hlpha charackters
ASCI] codes

Auxillary werd count

Basic token addresses
Biorhythm program
Bubble =ort

ChLL
Characker set
CLEAR

Clock progran
CTHRL

Cogpy MOS

Databasa progran
DEF FH

bim

DEAW

EQIT
ELLIFSE
Expanding XBAS

Fast =ort

Fill HOS

FILL

FHT

Fungbion kKeya
Funckiocn key buffer

GCOL

Hex/dec conversion
WaLD

IOH

KERD

B
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4k
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104
16
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24

By
s
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14
a4
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56
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57

b1

Index

Locked files

HIC%
Hodify MOS

OREIGIN

FI

Piechart program
PLOT

PFOLY

FRINT B

PTR 4
PTR 2
PTRE 1
PTR &
FTE 8
FTR 1

RAD

REeady massage

RERUM

Rmstoring erased progs
RET

Saving additiona

SCRNE

SHAPE

Sorting data

Sprite attribute tabkle
Syetem files

Tabulate MOS
TI%
TRON, TROFF

VAL
VFORE

WIDTH

28

25
&4

20

4
11
F

L]
14
Th
T0
1o
71
A
&0

3
G&
93
15
59

Bs
59

14

104

52
an

i
26
TB

24
48

51

1



	frontbasic
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	91
	92
	93
	94
	95
	96
	97
	98
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136

