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SECTION ONE
INTRODUCTION TO THE
SUPER EXPANDER CARTRIDGE

1.1 Introduction
The VIC 1211A SUPER EXPANDER CARTRIDGE
is an interesting and versatile programming aid.
It ndds new colors, new sets of graphics and on
enlarged music-writing palential to the
ating system of your VIC 20 computer_ |t
mcnnluim on exira 3K of memary (RAM] to
enable you io write ond RUN lorger programs,
mable function keys fo speed progrom
writing and extro commands to plof grophic
shapes and paint colors on the screen. The exira
commands odded by SUPER EXPANDER will
extend the programming power of your VIC.
Thiz manual is not designed to teach BASIC
rogramming on the VIC If you have only a
imited knowledge of BASIC programming,
please refer to one of the following:
VIC 20 User Manuol {supplied with your
compirter]
An Intreduction to BASIC Ports 1 ond 2by

Andraw Colin [part of the VIC leaming series).

1.2 The SUPER EXPANDER
Manual

This manual is divided inbo six parts as outhned

below:

SECTION ONE — INTRODUCTION TO THE
SUPER EXPANDER
CARTRIDGE

This section discusses the SUPER EXPANDER

in broad ferms as well as explaining how o lood

the corfridge. It shows the range of commands

supplied by the cartridge, howthese commands

ore entered and what error messoges will be

displayed in the event of an incorrecily entered

command, The ility of SUPER

EXPANDER commands with VIC BASIC is

defined.

SECTION TWO — USING THE FUNCTION
KEYS

This section describes the commands that are
automotically assigned to the four function keys
on the VIC keyboard and how the programmer
may ossign his own commands to these keys if
he wishes.

SECTION THREE — PLOTTING GRAPHICS
WITH SUPER EXPANDER

This section explains how the screen is divided
forthe purpose of grophics plotting and how the
values indicating gu colors used o draw
gruﬁhiu shopes are recorded. The format of
each command is stoted, its purpose given its
use is exploined ond an example given in the
form of o program entry. The commands ore
listed in the order that they might be used fo write
a BASIC program on the VIC such as the one
contained in Section Six of this manual.
SECTION FOUR — MAKING MUSIC WITH

SUPER EXPANDER

This sechon describes the SUPER EXPANDER
commands used to creale music on the VIC. The
tormat of each command is given, its purpose
stated, its use exploined ond an example given
in the form of o program entry. The commands
are listed in the order that is required ic crecte
and play o SUPER EXPANDER musicol phrase
onthe VIC.
SECTION FIVE — COMMANDS TO READ

VALUES

SUPER EXPANDER enables you to read the
values in the registers used by the carfridge and
the values returned by devices such os light
pens, poddles, and joy sticks. The commands fo
di this are explained in this section.
SECTION 51X — SUMMARY

This section describes a program that wos
writien using the odditional SUPER EXPANDER
commands. A full progrom listing is also
included.

1.3 Loading the Cartridge
Always ensure that the pawer supply is off
betore inserting or removing the SUPER
EXPANDER CARTRIDGE. cariridge is
inserted info the expansion part of your VIC with
the labe! focing up. (See your VIC 20 User Guide.)
o VIC 1010 Memary Expansion Board is in use,
this also must be turned off. The SUPER
EXPANDER cariridge may be used in conjunciion
with an 8K or 16K pack. It may not be used



with a 3K RAM pock os this olreody forms pcm
of the SUIPER EXPANDER cortridge.

To begin using SUPER EXPANDER, simply tum
the pawer on whilst the cartridge is-in ploce.
Your VIC will display:

w o wx CEMBASICVZ = = » »
6519 BYTES FREE
READY

All the SUPER EXPANDER commands, the
new colors and the new graphscs sels are now
included in the operating system of your VIC.
You may use these commands ot any fime like
any ather BASIC command. You moy olso write
bﬂgerprogrm using the extra 3K of memory
[RAM) that is part of the cartridge.

The initialization of the cartridge outomatic-
ally assigns eight SLIPER EXPANDER commonds
to the four function keys on the right af the VIC's
keyboard, e.g. DRAW, CIRCLE, PAINT, These
commands are di Luyedon the screen when
either the function key is pressed on its own, or

the or key is held down
and a hon key is pressed. (See Section 2.2 )
The progrommer is also given the tocility o
assign his own volues fo these keys, 1.e. different
from those generoted by the cariridge. (See
Section2.3.)

1.4 SUPER EXPANDER
Commands

The foliowing is o list of SUPER EXPANDER
commands which are added ta the operating
system of your VIC when the coriridge is
inserted:

Commands used to create grophics:
GRAPHIC, COLOR, REGION, POINT, DRAW,
CIRCLE, PAINT, CHAR, SCNCLR
Commndsmdhwniemr_
CTRL [left arrow), SOUN
PQV,SOTRC,DE,F Grﬁ,ﬂ.#}

Read Functions:

RGR, RCOLR, RDOTRSND RPOT.RPEN RIOY

Added to the list above is the command KEY
which enables the progrommer to ossign his
own values to the funchon keys. (See Section23)
1.5 Entering Commands

All SUPER EXPANDER commands to creafe
grq:hnmbemadboﬂ'lmdlmﬁmudeurus

partof o the excepfion of the
commands I:lrlchRAw These cannot
be entered directly, i.e. they must be partof o

progrom, In direct mode, the command is
entered on the screen without o line number and
is executed when the RETURN key is pressed.

Mate thot in dirucl mode charocters typed
following the commands GRAPHIC1, GRAPHICT
and GRAPHICH will not be dlsnlared on the
screen, Extreme core must therefore be takento
ensure that ony charociers you type after these
eommands are typed comectly. Failure o do so
will cause any display that may olready have
been on the screen to r. The message
“SYNTAX ERROR"' will then be displayed on the
VIC's narmal screen,

SUPER EXPANDER commands used lo wrile
music can be used in both direct and indirect
mades. In direct mode, the command SOUND =
typed in and then executed by pressing the
RETURN key. The remaining music commands
ore executed in direct mode simply by pressing
the key ossigned to the particular command.

All SUPER EXPANDER functions except KEY
can be used in your progrom jus! as you would
use any other BASIC function.

The command KEY con be used indirect mode
only, Itis typed in and then executed by pressing
the RETURN key

1.6 Conventions

The format of each SUPER EXPANDER
command in this manugl is presenfed using the
follewing notation:

1. Bems written in capital lefers should be typed
exactly os shown. There is no need to use the
SHIFT key o obtain capitals.

2. Those items written in lower case lehers
indicote a user-specified entry such osapair
of screen coordinates or an octave number

3. The round brackets in the format of each
SUPER EXPANDER read function mus! be
typed in where shown.

4. Other symbols such as commaos ond quotation

marks must be typed exactly as shown.

. The return key is indicated by [RETURN].

. VIC does not recognise the word "COLOUR"™.

The parameters used in the Super Expander

commands ore listed below:

Porameter Valve
An infeger number
Screen color

o n

aneggR >
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:
8
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g
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Half the width of o circle or ellipse
Half the height of a circle or ellipse
Smrhngpumldmurt

Voiumeo?mi oy

<gpan

Itulsal\' mﬂc

The SUPER EXPANDER commands follow the
same rules as VIC BASIC with one exception
which is the BASIC code THEN. If this code
precedes a SUPER EXPANDER command, o
colon must be inserted ofter the code, e.g.
THEM:SCNCLR. In all other respects, the SUPER
EXPAMNDER commands are used in the same
way as VIC BASIC commands.

1.8 Storing and Running
SUPER EXPANDER
Programs

A program written using the SUPER

EXPANDER will not run unless the SUPER

EXPAMDER cartridge is in ploce on your VIC.

The program may be soved on or looded from

diskefte or cossette in the nomal way.

1.9 Termination of SUPER
EXPANDER Programs
To holt o program using SUPER EXPANDER
commands whilst the program is running, hold
down the RUN/STOP key ard press the RESTORE
key. In this way, you will retum ta the VIC's
nomal screen.

1.10 Indication of Errors

The message “STNTAX ERROR" will be
displayed if any SUPER EXPANDER command is
incorrecty . You must then type the correct
spelling. This same error message will also be
disployed if any parometer = omitted from o
command, e.g. CIRCLE wifh no height specified



SECTION TWO
USING THE FUNCTION KEYS

2.1 Introduction

The SUPER EXPANDER CARTRIDGE uses the
four function keys on the VIC's keyboard lo
enable fas!, efficent program writing, There are
only four function keys butthese give accessloa
totol of eight commands.

If you press the keys narmally, the functions
assigned to function keys F1,F3,F5 and F7 will
be disployed on fhe screen Holding down either

the SHIFT or c= key ond pressing these
same keys will display those funchions assigned
to function keys F2,F4,Fé and FB.

2.2 Preassigned Functions

If you type KEY and press RETURN, the VIC
will disploy a list of eight functions which are
outomatically assigned fo the function keys
when the SUPER EXPANDER CARTRIDGE is
initialized. These functions ore listed below:

KEY 1, "GRAPHIC"

KEY 2, “"COLOR"

KEY 3, "DRAW"

KEY 4, “SOUND"

KEY 5, “CIRCLE"

KEY &, "POINT"

KEY 7, “PAINT"

KEY B, "LIST" + CHR${13)

2.3 Changing Key Assignments
FORMAT : KEY
or : KEY n, “valus”
PURPQSE: To assign a new commond o o
function key.

KEY allows you to display the volues assigned
to the function keys or 1o assign your own value
ta any function key, i 2. different from that
ﬁemmﬁed by the SUPER EXPANDER coriridge.

you type KEY and press RETURN, the VIC will
display a list of eight functions which are auto-
maticolly ossigned to the function keys when the
earridge 15 inifialized.

The value of a function key con be chonged in
two woys. The first of these methods is used

4  when the function keys hove been disployed as

obove. To change an assignment, move the
cursor o the first position following the left hand
set of quatation marks of the KEY number you
wish o change. Overwrite the exrsting command,
delete ony remaining characters assigned to
that key and press RETURM. SUPER EXPANDER
will enter the right hand set of quotation marks
outomahcally ond store the new assignment.

SUPER EXPANDER also includes o mare
direct method of changing the value of a single
key. Simply lype KEYrge number of the key you
wish 1o change, o comme; a sel of quolation
marks and the value you wish to assign fo that
key. When you press RETURN, the second sat of
quatation maorks will be added and the new
assignment will be recorded.

One hundred and twenty-gight is the
maximum number of characters that may be
assigned fo ony one funcfion key. You may
assign this number of charaders to any or oll of
Ihef?ncﬁun keys.

EXAMPLE - To ossign the BASIC code
RESTORE fo the F3 funchion key:

COMMAND: KEY [RETURN|
DISPLAY  : KEY 1,"GRAPHIC"

KEY 8, “LIST" + CHRS(13)

: Mave the cursor fo the first
position following the left-hand
set of quatation marks on the line
displaying KEY 5.

: RESTORE [RETURN]

: The BASIC code RESTORE is now
assigned fo the F5 key and will be
displayed on the screen eoch
time the F5 key is pressed.

ACTION

TYPE
RESULT

2.4 Adding Carriage Returns
To eliminate the need o press RETURN
following a function key command, you may
add a corriage retum o the command in
following way:
a] Change the assignment Section 2.3 of
T
return, type the end quote marks but do not
press RETURN.
o) Type + CHRS (13) ond press RETURM.
Mow, when you press this key, you will auto-

matically generate o RETURN following the
command.

EXAMPLE  : To ossign the BASIC code RUN
and a built-in cornoge return to
the F7 function key:

COMMAND: KEY 7, "RUN" + CHRS (13}
[RETURN]|

RESULT + You may now run o progrom

simply by pressing the F7 key.



SECTION THREE

PLOTTING GRAPHICS WITH
SUPER EXPANDER

3.1 Introduction

In Section Three, the new commands supplied
by the SLIPER EXPANDER carfridge to creale
grﬂphig are dﬁcnl}:edmm en:.ze
you lo plot points, drow , enter jext
poi:l uﬂmsﬂm n umlm of fifteen colors
without ng fo access locohions in .
These commands are entered just Iikm
BASIC command and may be used in direct and
indirect mode. The way the VIC holds the colars
you have selected in color regjsters is olsa
explained. The commands are listed inthe order
im which they might be used fo write o progrom
swch as the one in Section Six of this manual.

3.2 Screen Coordinates
For the purpose of plotfing graphics the screen

is divided into a 1024 by 1024 matrix. A motrixis
simply a grid in which a particular location is
i A

colors and their associated values are listed
below:

0 Black

14 Light Blue
15 Light Yellow

by referring to its ¢

coordinale is o number used fo state the distance
of o point on o grid from the origin or 8 point.
Two numbers are required, one indicafing how
far the paint is away from the angin ina
harizontal direction ond the other indicating
how far the point is from the angin in a vertical
direction. The horizortal is colled the x axis and
the vertical is called the y oxis. The first coordinate
stated in ol ploting commands is the x
coordinate. In SUPER EXPANDER, this is the
t:%sﬂiun ofa point an the screen relative 1o the

edge of the screen. The second coordinate is
the y coordinate. This indicates how for down
from the fop of the screen the point is locoted,
The onigin or zero point of the screen gnid in
SUPER EXPAMNDER is the upper left corner of the
screen. The coordinates of any point on the
screen are in the ronge @ o 1023

3.3 Color Registers

‘When the VIC is furned on with the SUPER
EXPANDER cariridge in place, four color
registers ore assigned, |A register is simply o
special memary location used to hold o value. |
A number in the range @ fo 15 is stored in each

& register ond is used to indicate o color. The

Register @ holds the value of the color used as
the screen background in a grophics displey.
Register 1 contains the volue of the colar used 1o
form the border susrounding the grophics screen.
Register 2 holds the value of the charocter colar,
i.e. the color for plofting points, drawing
graphic shopes or displaying fext on a grophics
screen.
Register 3 holds the value of the auxiliary color
which also may be used to plot grophic shopes.
This register may only be accessed in multi-color
mode or mixed mode. (See Section 3417,
Inifial ealor values are placed in these registers
by executing the command COLOR. {See
Section 3.4.2.) When the system is turned on, the
values in the registers are 1,3, 6, and @
respectively,

3.4 Graphics Commands
All examples for commands used fo create

raphics are given in the following sections in
g’ve farm of program entnes. You may build up
the program ond RUN it ofter eoch naw line is
input_ If you do so, before i ing the nexi line
you must hold down the RUN/STOP key and
press the RESTORE key.

3.4.1 GRAPHIC

FORMAT : GRAPHIC n

PURPOSE: To select o graphics set from the
VIC's operating syslem.

The command GRAPHIC maoy be used in
direct ond indirect mode. There are four
different GRAPHIC modes, each of which
selects a set of grophics from the VIC's
operating syshem.

GRAPHIC @ is the VIC's normal mode, This
command is used fo refurn fo a normal scraen
display from a graphics screen. It is most
commanl at the end of o program
conlaining graphics.
GRAPHIC 1 selects the mulhi-colar grophics set
from the VIC's operaling system. In this mode,
the VIC scoles down the graphics plotting so that
each position on the screen occupies onarea 16
dots wide and 8 dots deep within the 1024 by
10824 dot screen maivix. (See Section 3.2.) Points
may be plotted an the screen using any one of
thee four color registers avoilable. (See Section
3.3.) All 15 SUPER EXPANDER colors may be
used in this mode,
GRAPHIC 2 activates the high-resalution color
grophics setin the VIC's operating system. In this
mode, each posifion on the screen occupies an
area B dots wide and B dots deep within the
screen matrix. Thus this mode displays pointz an
the screen in a resolution fwice as fine os that of
the GRAPHIC 1 commind. However, in this
made the colors in which points may be drawn
on the screen are resiricted 1o those contained in
isters @ and 2, i.e. the screen or choracter
colors. Only those colors numbered @ to 7 may
be bead n v mode. (See Section 3.3) i you
specify o color value greater than 7 in the
COLOR command, SUPER EXPANDER will
subfract 8 from thot value and use the color
corresponding to the calculated value instead.
The character color moy be changed using the
eommand REGION if you wish fo use more than
one color o plot points on the screen. [See
Section 3.4.4.)
GRAPHIC 3 activates either the multi-coler or
high-resolution grophics set depending on the
value contained in the charocter color register
ofter the command COLOR hos been exacuted
[See Section 3.4.2.) If the value of the color lies
within the range 81 7, all platting will take ploce
in high-resolution mode. I the color number is
larger than seven, all points will be drawnan the
screen in multi-color mode. This commond is
useful if ruumsh to use high-resolution and

multi-color grophics on the same screen
EXAMPLE  : To select the high-resolution
color graphics set:

RAM
ENTRY: 100 GRAPHIC 2

RESULT : The high-resolution grophics sel
within the VIC oparahng system is
octivated.

3.4.2 COLOR

FORMAT : COLOR sc,bo,cha,au
PURPOSE: To assign colors to each of the four
color registers.

COLOR is used to select colors for the screen,
the border, the charocter ond the auxiliory
color. The screen color, alang with setting the
background color, may also be used 1o erose
points from the screen that hove been plofted in
a different color. The auxiliary color is used

with the command PAINT. {See Section
3.4.7.) The volue of each color js stored in one of
four eolor registers in VIC's memory. Once the
registers have been set up with the COLOR
command, the number of the calor register
forms the first parameter of all SUPER
EXPANDER commands used to plot grophics on
the screen. (See Sechon 33

When the system is tumed on, the four colar
registers contain the values 1,3, 6, and @
respectively.

The color regislers available for use in mulfi-
color and high-resolufion modes are autlined
below:

multi-colar high-resolution
@ screen color @ screen color
1 border color 1 not available
2 charocter color 2 choradter color

3 auxiliary color 3 notavailable

As you con see from the list above, the only
calor registers available for use in high-
resolution mode are those containing the screen
and charocter colars. This limitation con be
eased by changing the choracter color with the
command REGION if you require o ditferant
character color onthe screen. [See Section3.4.4))
EXAMPLE : Toselect o white screen, o blue

border, o black charocter color
and a pink owsliary colar:
PROGRAM
ENTRY: 178 COLOR 1,56,8,10
' When this progrom line is
awhite screen
surrounded by a blue border s
displayed. All graphics plotied
usi color register containing
the charocter colar will be in
black. If the guxiliary color is
used, the ploting will be in pink.

RESULT

7



8

3.4.3 POINT »
FORMAT . POINT crxy
or: POINTerxyxlpl . ...
PURPOSE: To plat o point or points on the
screen m o specihed color.

In multi-color mode, o point may be plotted on
the screen in any of the colors ovailoble in the
four color registers. {See Section 3.3 In high-
resolution mode, points may be plotied only with
those colors availoble in the screen or characler
color registers. (See Section 3.4.2 ) The command
miry be used o plot one or a number of pointson
the screen, If anly ane set of screen coordinates

ified in the command, then anly ane point
wﬁﬁ: plofted. Aherruﬂhmly_ymnur specifya
number of sets of screen coordinates which will
result in that number of paints being plotted on
the screen. You may, however, only plotin one
color in o single command.
EXAMPLE  : To plot asingle paint on the

screen in the color block:

Jen,

PROGRAM
EMTRY: 120 POINTZ,900,900

RESULT - When this line is executed, o
single block point will be displayed
wn the batiom right-hond camer
of the screen.

EXAMPLE  : To plotfour points on the screen
in the same color:

PROGRAM

ENTRY: 130 POINTZ 700,100,500,308,
1000,100,1000 300

RESULT < When this hne is executed, four
block points will be plotted in the
top right-hand cormer of the VIC's
screen.

3.4.4 REGION

FORMAT : REGION ¢
PURPOSE: To change the character color
REGION changes the charocter color which
you previously fied in the command
COLOR, i.e. it the value stored in color
register two. (See Section 3.4.2.] Any one of the
15 SUPER EXPAMDER colors may be used as the
parameter of this command in multi-color
maode. In high-resolution mode only colors
numbered B fo 7 moy be used. This command is
especially valuable if you are in high-resolution
mode and wish o create disploys other than in
g\e ;o,'een or character colors. (See Section
A2
EXAMPLE  : To change the charocter color to
red:
PROGRAM
ENTRY 140 REGION 2

RESULT - When this program hne s
executed, the color value for red
is stored in register two. Follow-
ing the command, all painis
drown on the screen which use the
choracter color will be drown in
i T
choracter s wi
anather REGION command.

3.4.5 DRAW

FORMAT : DRAW crxy TOx1 1

or - DRAWerxy TOxl y1 TOx2y2. ..

or : DRAW er, TO x,y

PURPOSE: To plot o stroight ine between two

points on the screen.

DRAW wall plot o strasght line in the color
indicated in the color register specified. (See
Section 3.4.2,| The DRAW command may be
used in three woys:

1. You may DRAW one line between twao paints
unllwsc;emspecifrngmirmsemf
coordinates. Then, if you wish, you may use
the command again lo DRAW enother line
between different points on the screen.

. Youmay DRAW many lines with one DRAW
commaond by specifying mony sets of
coordinales separated by the code TO. The
first set of coordinates indicates the slarting
paint of the first line 1o be drawn on the
screen. The termination point of each line
becomes the storfing point of the nexd line.

3. You may also DRAW specifying only the

termination paint of a line. In this case, the
siarfing point of the line will be the
termination point of the lost grophic shope,
circle or point.

NOTE: In the latter case, if no previous shaps

has heen drawn on the screen, the starting point

af the line will be screen locotion 8,8, i.e. the top
left-hand comer of the sereen.

EXAMPLE
PROGRAM
ENTRY: 150 DRAW 2, 108, 108 TO 208,

100 7O 200, 200 TO 100, 200 TO
100,100

- Asmall red r will be
drown inthe top left comer of the
screen when this progrom line is
execuled.

]

: To draw a reclongle:

RESULT

EXAMPLE  : Todraw a diogonal line o the

centre of the screen:

RAM
ENTRY: 160 DRAW 2T 512,512

RESULT - Aline will ba drawn from the
point where VIC finished drawing
the rectongle 1o the middle of the

screen.

3.4.6 CIRCLE .

FORMAT : CIRCLE er x,y,rery

or < CIRCLE cr,x,y,rx,ry,0s,af

PURPOSE: To draw o circulor shope on the
screen,

The coordinales defined in the command
CIRCLE specify the screen location of the centre
of a circle or aircular shape. The next sef of
parometers give the width and height of that
shape fram its centre, This lastset of coordinates

s you fo drow flattened circles, i e ellipses.
Becouse of the way paints are plofied on the
screen, in order lo draw o precise circle, re does
not equal ry as you would expect. You must
frrl;u!l;:‘l: ::: rx parometer by 0.7 to allaw for the

ct that the screen is rectangulor although the x
and y oxes each have fhe same number of
divisions.

To draw an arc of g circle you must add o
further sef of parameters 1o the command
(CIRCLE. The tirst parameter is the starting point
of the orc on the circumference of the circle and
the second parameter is the finishing poini of the
orc. The unit used in these parameters is o
“grodian”. There ore 100 gradians ino
complete circle. The posifion of grodian @ s at
the 3 o'clock position on a clock foce. Grodigns.
increment in a clock-wise direction around the
circumference of the circle finishing of gradian
100, agoin ot the 3 o'clock position.

EXAMPLE  : To drow acircle:
PROGRAM
ENTRY: 165 CIRCLE2,512,512,70,100

RESULT : When this program line is
executed, a red circle will be
drawn in the middle of the VIC's
Screen,

EXAMPLE  : To drow two arcs of a circle:

RAM
ENTRY: 178 CIRCLE 2, 800, 300, 140, 100,
40,60
18@ CIRCLE 2, 500, 300, 148, 100,
90,10

RESULT - When these lines are executed, o
set of round brockets will be

drawn in red on the VIC's screen.

3.4.7 PAINT
FORMAT : PAINT cr x,y
PURPOSE:- To fill an enclosed area with color,

PAINT fills in o whaole area with the color
indicated in the color register defined. The area
must be completely enclosed or painting will
fake ploce over the whole screen_ The area o be
painted is specified by the coordinates of ANY
point within its boundaries.

Each area may only be painted ance. if you
musmi‘ GRAPHIC 3 instruchion set (see

1), an area which is bounded by

drawing in multi-color mode must be painted in
the some mode, i.2. you connot change modes
between creating the shape and painting it.

EXAMPLE - Todrow a red circle and paint it
in yellow:
PROGRAM
ENTRY: 198 CIRCLE 2,300 800,708,100
- 195 REGION 7
208 PAINT 2, 300,500
RESLILT : When this section of the

is executed, o small circle will be
drown in red in the battom lefi-
hand comer of the screen and the:
area inside the circle will be
painted in yellgw,

3.4.8 CHAR— TEXT DISPLAY

FORMAT : CHAR row, eolumn, “lext”

PURPQSE: Todisplay normaltext onagrophics
screen,

CHAR will disploy normal text.on o grophics
screen h?lmmng at the row and calumn
defined. command con be used in the
GRAPHIC 2 high-resolufion made and in the
GRAPHIC 3 mixed mode when the value of the
color contained in the character color register is
less than B. (See Section 3.4.1.) This command is
not available in GRAPHIC 1 mulfi-coler mode.
EXAMPLE : To display the word “ART" in

black on the graphics screen:
PROGRAM
ENTRY: 218 REGION @
220 CHAR 5,14,"ART”
= When this section of the program
is executed, the word “ART" will
appear in block between the
previously set of
brackets. [See Figure 3-1.)

RESULT



Figure 3-1 Text Display

3.4.9 SCNCLR

FORMAT - SCNCLR

PURPOSE: To cleor o graphics screen.

SCMNCLR is used in graphics mode fo clear the

screen in the same way that the BASIC stotement

PRINT “[SHIFT/CLR/HOME]" is used. This

command can be used in both direct ond

indirect modes.

EXAMPLE  : Toclear the graphics screen in
the progrom listed obove:

PROGRAM

ENTRY: 240 SCNCLR

RESULT : When this line 15 executed, the
screen will be blank, i . o white
screen with o blue border.

3.5 Running the Example

To RUN the above s o complete program,
add o deloy loop before the screen clearand an
end to the program as fallows:
PROGRAM

ENTRY: 230 FORX = 1 TO 2500:NEXT X
250 GRAPHIC 8:END

When you run this program you will see on
exomple of some of the simple graphics
capabilities of SUPER EXPANDER

SECTION FOUR

MAKING MUSIC WITH
SUPER EXPANDER

4.1 Introduction

This section includes all the steps required fo
make music or noise an the VIC with SUPER
EXPAMNDER. Both music and noise can be
ployed in direct or indirect mode. You may ploy
a series of notes at the same fime, i.e. a musical
chord, or play a sinng of single notes or sounds.
Within o program, o music phrase using single
noles is created by entering the SUPER
EXPANDER music characters inside a BASIC
PRINT statement and “printing "’ the music.
Music can glso be creafed in direct mode
without the use of a PRINT statement simply by
pressing the VIC's keys ofter entering music
mode. To create a chord, the command
SOUND is used in either direct or indirect mode.
SOUND s olso used to genergte noise.
NOTE: The pitch of nates or noise may differ
slightly between different VICs.

4.2 Sound Registers

When the VIC is lurned on with the SUPER
EXPANDER cortridge installed, five sound
registers ore ossigned. A regisier is o special
location in memary which halds a value. The
volues in the five sound registers are ploced
there ofter the execution of the command
SOUND. (See Section 4.3.1.)

The registers are numbered | to 5. Registers 1
to4 are linked o the four vaices of the VIC whilst
register 5 is concerned with the intensity of the
sound. A value in the range 12810 255 placed in
one of the first four registers will cause a sound
o be played in the associated voice. If the value
5 lezs than 128, no sound will be played through
the voice.

Regisiers 1 fo 3 will generote musical notes.
(For a complete list of music nates and their
asseciated numerie values, see Appendix F of
your VIC 20 Computer User Guide | Each
musical sound register, i.e. ane, two and thres,
has three complete octaves in ifs range. You can
think of the first three music registers as “voices”
much like the parts in singing, i.e. bass, treble
and alto. Each register is ane ociove higher than

its predecessor, i.e. a note played in octave 3 of
sound voice 1 hos the same piich as the identical
note played in octave 2 of sound voice 2 ond
oclave 1 of sound voice 3.

Register 4 is used to create “white noise” for
special sound

Register 5 :unlums the value of the volume-
level of music and/or noise. This value can be
between B (off) o 13 (loudest]. (Mafe that in
single nole music mode, i.e. with the command
V, you are fimited to o maamum value of 9.)

4.3 Music Commands

In this section, the format of each SUPER
EXPANDER music command is shown, its
purpase given, its use described and an
example given. All commands can be enterad in
director indirect mode. The command SOUND,
which can create a musicol “chord”, is shown os
a direct mode eniry. An example of all other
music commands is given in the form of o
program entry, Eoch of these commands is
enfered on one program fine, In this way, o
music phrase is buill step-by-step until the tune is
complete ond ready to play. The new entry an
the line is indicated in bold type.
4.3.1 SOUND — PLAYING CHORDS
FORMAT : SOUND 51,52, 53, 54, 55
PURPOSE: To creale multi-voice sound effects.

The command SOUND enables music chords
to be played on the VIC. The parometerss] to 53
define the values of musical notes each in the
range 128 to 255 which are to be played in one
of the three VIC musical voices. A value less than
128 for any one of these parameters will play no
sound from the associated voice. (See Appendiz
F of your VIC User Guide | The parometer s4
defines the value of o “white noise” ysed to
create special sound effects_ It can contain o
naise value within the some ronge, i.e. 128ta
255, ond may be switched off in the some way os
voices | 1o 3. The porometer 55 defines the value
of volume level set ranging from @ (off) 10 15
{loudest), The SOUND command is cancelled
by assigning the value B 1o all the voices or by
assigning the value @ fo porometer 55.

n



12 EXAMPLE

EXAMPLE
PROGRAM
ENTRY: 300 FOR X = 1 TO 50: SOUND

: To play  series of linked chards: ,

320 FORX = 1 TO 508; SOUND
30,230.230.07

330 NEXT X

340 FOR X = 1 7O 50: SOUND

350 SOUND 28000

: A three chord niplet will be
ployed when this section of the
program is executed.

s =
4.3.2 —ENTERING

MUSIC MODE
FORMAT ; CTRL left arrow
PURPQSE: To enter the SUIPER EXPANDER
music mode.

CTRL left arrow can be used in bath direct and
indirect modes o enable you o moke SUPER
EXPANDER music on the VIC. The command is
executed by holding down the CTRL key and
pressing the lefi-arrow key. You may use the
command inside quotation marks fo “print”’ a
senes of musicol notes ond play the tune that has
been compasad.

When you enter this command inside o PRINT
statement, a field F will be displayed. In
direct mode, you may use this command outside
gualation marks. No symbol will be disployed
on the screen. You may then use the keys of the
YIC fo play single note music just like any
keyboard instrument, To terminate the music

RESULT

been executed, the SUPER EXPAMNDER music
package interprets only those characters that
form the music character set. They ore-

PQVSOTRCDEFGAB #.5

All other VIC keyboard characters are ignared
by !h:hwpﬂ? EXPANDER cortridge.

'Within your program, you may enter up o 72
of these rr'zudus inany one PE!NTM!;FW
between the CTRL left arrow symbol and the last
set of quatation marks. By reducing this figure o
71 and adding a semi-colon following the last
set of quotation marks, the next siring of musical
nates will be immediately io?lowiﬂg the
pfeviou&slfin? notes. To ahmewhileitis
playing, simplyhold down the RUN/STOP key

press the RESTORE key.
: To wrile music in program mode:

ENTRY: 370 PRINT ':,{Cfm-
RESULT : A reverse-field F will be

displayed. Any key you type
between this charocter and the
last set of quotation marks, until
RETURN is pressed, will be
interpreted by the SUPER
EXPANDER music packoge when
the program is run.

EXAMPLE . To begin moking music in direct
made:

ACTION  : Hold down the CTRL key ond
press the lefi arrow key,

: Na character will be displayed
on the screen but all music
character keys will be infer-
preted by the SUPER EXPANDER
music packoge. Any key pressed
that represants o music nole, e.g.
C,D or E will result in that note
being played.

4.3.3 P—DISPLAYING MUSICAL

CHARACTERS

RESULT

FORMAT - P
PURPOSE : To display all music choracters on
the screen.

The command P con be used in diract and
indirect mode. Itis used o display the charociers
that you have used to creafe o piece of music os
that music is being played. This commaond is
especially useful os o composing aid. It will help
you fo see where ony wrong notes oppear in
your music composition. You may then correct
these notes with the VIC's normal editing
facilifies. The commond Q is used to halt music
charocter display. [See Section 4.3.4.)

: To display music characters in
progrom mode:

ENTRY: 378 PRINT (CTRL/lefi-arrow] P*

RESULT : When this line is executed, ol
music characters follewng the P
on the line will be displayed an
the screen.

4.3.4 Q— CANCELLING

CHARACTER DISPLAY

FORMAT : Q@

PURPOSE: To concel the display of musical

characters,

The command Q can be used both in direct
and indirect made. The command will halt the
display of charodiers during music mode.
EXAMPLE  : To play music charocters in direct

made with no screen display:

ACTION . Hold down the CTRL key and
press the lefi-arrow key to enter
the music mode. Type P and press
keys Cand D.

: Two notes ore played and the
characters C ond D are displayed
on the screen.

: Type Qand press the Cand D
keys ogain.

: The some twa notes are played
but no characters ore disployed
on the screen.

4.3.5 V—SETTING VOLUME

FORMAT : Vn

PURPOSE: To set the music volume.

The command V sets the volume which will be
used 1o play single notes of SUPER EXPANDER
music, i.e. it is not used in conjunchion with the
command SOUND. This volume value can
range from 0 (off} to 9 [loudest).

EXAMPLE  : Tosetq volumeof 9 prior tomusic

wrifing in program mode:

RESULT

ACTION

RESULT

PROGRAM
ENTRY: 378 PRINT *[CTRL/left-arrow]
e

RESULT - When the line is executed, all
music between the command and
the second set of quatation marks
will be played with the volume set
of thie highest level. This level of
volume will continue until the
command is used ogain o seta
quiater volume.

4.3.6 5— CHOOSING A MUSIC VOICE

FORMAT : 5n

PURPOSE: To select o music voice.

The command S is used fo select one of the
four sound voices available in VIC music made.
The voice chosen determines the “pitch” of the
note or how high the note will be played. Ench
voice has three actaves in its range. [See Section
437 ) Anoctoveisa %mup of eight notes. The
voices are numbered 1 to 4. Voices 1 to 3ore
used o compose music with SUPER EXPANDER.
These voices ore analogous with Bass, Treble
and Alio singing voices respectively, Voice 4 s
vsed for creating “white noise” sound effects.
EXAMPLE  : To select sound voice 2-

RAM
ENTRY: 378 PRINT "(CTRL/lefi-arrow)
PV9§2 "

RESULT + All subsequent music will be

played using the secand sound

4.3.7 O— OCTAVE SELECTION
FORMAT : On
PURPOSE: To select o music octave.

The command O {the letter O as in Oscar not
the number @) is used to select o group of eight
nales from which you wish to play a note. Eoch
musical sound register, i.e. one, two ond three,
has three complele octaves in its range. Each
sound voice begins one mewhm&?
predecessor, i.e. anate p n
sound voice 1 has the same pilch as the identical
note ployed in octave 2 of sound vaice 2 ond
ociave 1 of sound voice 3. When ploying notes in
different sound voices, always ensure that the
octoves are chosen correctly, i_e_lo sing in close
harmony, paris or unison.

EXAMPLE - Tosslectoctove Jinthe preceding
program line:

RAM
EMNTRY: 370 PRINT"|CTRL/ lefi-arrow]
V95203~

- When this line is executed, all
noles between the 3 and the
second set of ian marks
will be played in the third oclave
of the second sound voice.

4.3.8 T— CHOOSING ATEMPO

FORMAT - T

PURPOSE: To select the duration of o note.

The command T selects the duration or tempo
of anote according to the values in the fellowing
chart:

RESULT

TEMPO BEATS/ DURATION
No. MINUTE (#1760 sec)
] 900 4
1 409 ]
2 450 8
3 300 12
4 225 16
5 150 4
& 125 k7]
7 56.25 64
] 28 128
2 14 255
EXAMPLE : Toselecta fempo of 112.5 beats/
minute in the preceding prograom
lime:
PROGRAM
ENTRY: 370 PRINT"[CTRL/ left-arrow]
PV95203T8"
RESULT : The note{s) between Té and the
second set of quotation marks

will be played for o duration of
32/6ths of o second,



4.3.9 C,DEF,G.AB—MUSIC NOTES
FORMAT : letter
where leter is any one or combina-
tion of the choracters CDEFGAB.
PURPOSE: To ploy o musical note(s).

The keys C,D,EF,G,A and B ore used io play
noles in either direct or indirect mode. In direct
made, the note is played os the key is pressed. In
indirec! mode, the notes are enclosed in
quotation marks as part of a PRINT statement.
There is na need o place separating charoclers

musicol notation in either mode. The
SUPER EXPANDER music package will ignore
any non-music choracter.
EXAMPLE  : Toploy amelody in the preceding
progrom line:
RAM
ENTRY: 370 PRINT"{CTRL/ left-arrow)
PV9S203T4CDE"
RESULT : When this line is executed, three
notes will be played ond the
musical charocters will be
displayed on the screen.
4.3.10 R— PLAYING RESTS
FORMAT : R
PURPOSE: To play o musical rest.
R s used 1o create silent periods in o musical

compaosition. The length of the periad, or rest, is
determined by the command T. (See Section

438}

EXAMPLE - Toinsert resis in the preceding
program line:

PROGRAM

ENTRY: 370 PRINT{CTRL/ left-orrow)
BVES203TACRDRE”
RESULT : When this line is now executed,
the notes will be seporated by
resi beats.
4.3.11 2z — PLAYING SHARPS
FORMAT : #
PURPOSE: To indicate thot the following note is
sharp.

The command # is used in music mode fo
instruct the SUPER EXPANDER music pockoge o
ploy the next note sharp. Only the nate
immediately following the # is offected

EXAMPLE :Toplaythe notes Cand C # in
direct mode:

ACTION  : Type PRINT"(CTRL/lett-arrow)
PVSS203T6CR # C"[RETURN|

RESULT - Two notes will be played, the

second o semi-fone higher than
the first.

_ 4.3.12 S— PLAYING FLATS

FORMAT - §
PURPOSE: To play the next note flat.

The command § is used in the music mode lo
instruct the music packoge to ploy the following
note flat. Only the note following the command
will be offected.

EXAMPLE  : To play the notes B ond B in
direct -

ACTION : Type PRINT”|CTRL/ lef-arrew]
PYPS203T4BRSE " [RETURN|

RESLILT - Two notes will be played, the
second o semi-tone lower thon
the first.

4.4 Summary

Putting fogether all the music commands listed
above, you con play a simple fune such as the
ane z

GRAM
ENTRY: 370 PRINT “{CTRL let-arrow!

SECTION FIVE
COMMANDS TO READ VALUES

5.1 Introduction

This section illustrates fhe seven read
functions that ore port of the SUPER EXPANDER
command sei. These functions can be used in
direct ond indirect mode. In direct mode, the
function must be preceded by the BASIC code
PRINT and the RETURM key pressed following
the function to display the value read. The functions
enable you o delermine volues created by
cerioin SUPER EXPANDER commands or by
gomes control devices. For example, using one
of these funchions, you can read the values of the
color registers you set up with the command
COLOR or the sound registers you sel up wilh
the commond SOUND. If you incorporate the
use of gomes paddles, the joystick ar the light
pen in your progrom, you con use a funchion o
determine the volue indicoted by o games
device al a momenl in time. The tormat of each
functian is shown, ifs purpase given, ifs use
explained and an exomple shown,
MNQTE: In the formats listed below, the brackets
must be included in the command stofement.

5.2 RGR
FORMAT : RGR (n)
PURPOSE: To reod the grophics mode that was
set with the command GRAPHIC.
This function reads the number of the graphics
mode that was set with the command GRAPHIC
(See Section 3.4.1.) Any numberin the range 8o
255 can be-used os the parometer of this funchan.
Whilst o porameter must be siated, its value
does not affect the value refumed hy the
function. This funchion is useful in progrom mode
when you wish lo change from one grophics
made ta anather and then return to the oniginal
graphics mode. This function is not valuable in
direct mede because it alwoys refurns o value of .

EXAMPLE  : To drow three circles, changing
color and grophics mode before
each:

PROGRAM

EMNTRY: 10 GRAPHIC 2
20 COLOR 16,010

30 CIRCLE2,512,512,70,100
48X =RGR (0)

50 GRAPHIC 3
&40 REGION 12
70 CIRCLE 3,850,750,79,100
88 GRAPHIC X
93 REGION @
100 CIRCLE 2,300,800,70, 100
1@EQRZ = 1 TO 1008: NEXT:
RESULT = When the above progrom is
RUN, the number of the first

graphics mode is assigned o the

wvariohle X and that varioble s
used o set up the third grophics
mode,

5.3 RCOLR
FORMAT : RCOLR (er)
PURPOSE: To rend the color contained na
color register.
This Funchan will read the value of the colar
contained in the color registers which you
assigned by the command COLOR or changed
with the command REGIOM. The function is
especially useful in high-resolufion mode when
you wish fo plot o point on the screen with o
colar other than the screen and charocter color
ond do not wish o use the command REGION.
EXAMPLE : To draw o circle in high-
resolution using tha character
color and paint it in the auxiliary
or:
PROGRAM
ENTRY: 10 GRAPHIC 2

20COLOR 1,682
30 CIRCLE 2,512,512,70,100
40 Q = RCOLR 3}
50 REGIONQ
& PAINT 2,512,512

RESULT
the color contained in color
register 3 will be read ond that

color will be used fo paint the circle.

: When the obove program s RUN,
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5.4 RDOT

FORMAT : RDOT (x,y)

PURPOSE: To obtain the color value of o dot on
fthe screen.

The RDOT function will reod the color value
of a dot locoted at the position in the screen
matrix given in the function porometers. (See
Section 1.4.) This function is most useful in multi-
color mode when you wish o plot points or draw
grophics shopes on the screen with a paint color,
EXAMPLE  : Todrow and paint o circle in

multi-color mode and draw o
second circle with the color used
when painting:

ENTRY: 18 GRN"I'IIC 1
2 COLOR, 1,48,
HCIRCI.E?,SI?,.’:I 2,78,100
40 PAINT 3512512
58 X= RDOTI512,512)
6@ REGIOM X: CIRCLE 2,

758,708,100

+ When this program is RUN, o
black circle painted in pink and a
pink circle will be disployed on

the screen.

5.5 RSND
FORMAT : RSND (n}
PURPOSE: Tarend the volue of o sound register.
The function RSND reads the value of anote in
the first four sound registers sel up by SUPER
EXPANDER and the value of the volume satin
the fifth sound register. (See Section 4.2 ) This
function can only be used to determine the
contents of the sound registers following the
command SOUND. (See Section 4.3.4.)
EXAMPLE  : Touse the RSND function within o
program:
: Type in the following shart
program and RUN it;

RESULT

ACTION

PROGRAM

ENTRY: 18 X = 225 : SOUND X.X,X0.9
20 Y =RSND (5)
3FORZ =YTODSTEP -1
48 SOUND XX X0Z
50 FORC=1TOS500: NEXTCZ
S0 FORZ=BTOY
78 SOUND XXX, 8.2
BOFORC=1TOSMMNEXTCZ
99 SOUND XX X,0.0
: A musicol chord will be played,
first folling and then rising in
volume.

RESULT

5.6 RPOT
FORMAT : RPOT [r]
PURPOSE: To read the value of a paddie.
The function RPOT will read the value of o
le and return o figure in the ronge 0 10 255.
is represents the pasition of the poddie
relative to the left edge of the screen. The volue
misﬂlu read ane poddle and 1 1o read the
r.

EXAMPLE : To read the volue of a paddle in
direct mode:

ACTION  : Connecig poddle seftothegome
gﬂm your VIC. (See your VIC

1Guide and accompanying

literature.] Turn the paddle
conirol in o clockwise direction
until you reach the furthest

TYPE < PRINT RPOT (@) [RETURN]

DISPLAY -8

ACTION  : Turn the poddie control os far os
itcan go inthe opposite direction.

TYPE : PRINT RPOT (8] [RETURNI

DISPLAY  :255

5.7 RPEN

FORMAT : RPEM (n)
PURPOSE: To read the value of the light pen.
The function RPEM will read the position on
the screen ot which the light pen s painting IF
n—B\‘ha ifion relative to the left edge of the
will be read (the X value) and ifn =1 the
posrhnnaflhepernnrduhon'ﬂﬁ!elnpdiﬁe
screen will be read [the ¥ volue). A value in the
range @ ta 255 will be returned in both cases.
NOTE: If the values retumed by this function foll
outside this rai your light pen will need fo be
milblufﬁﬂ'.. angﬂhs, refer fo the instruchons
with your pen,

EXAMPLE : To read the point on the screen ot
which the light pen is painting:
ACTION  : Connect a light pen to the games
port an your VIC,
Type in the following program
and RUN it:
PROGRAM
ENTRY: 18 X = RPEN(@):Y = RPEN(1]:
PRINT X,Y:GOTO 10
ACTION  : Point the light pen ot different
positions on the screen.
RESULT : A series of pairs of numbers will
scroll up the screen. The number
on the left is the X value ond the

number on the right is the Y value,

5.8 RIOY
FORMAT : RIOY [n)
PURPOSE: To read the value of the joystick.

The function RIOY deterrmines the value which
indicates a joystick movement. You may use any
number between @ ond 255 as the porometer of
this function. Whilst o parameter must be stated,
its value does not offect the value returned by the
funchon.

The values generoted by the joystick when itis
maved in each direchion and when the fire-
button is pressed is given on the cheart below. A
diogram showing these values is Figure 5-1.

DIRECTION

up

DOWN

RIGHT

LEFT

RIGHT DIAGONAL UP
LEFT DIAGOMNAL UP
RIGHT DIAGONAL DOWN
LEFT DIAGONAL DOWN
FIRE BUTTOMN

NO MOVEMENT

VALUE

&gm;m‘aanwu—-

FIRE BUTTON
I

1C cmmunon

B
e

Figure 5- 1. Jaystick Values

EXAMPLE  : Toreturn all possible values of
the joystick:
ACTION  : Insert the joystick inta the games

port an your VIC. (See your VIC
User Guide.|

Type in and then RUN the
following short program:
PROGRAM
ENTRY: 18 X = RIOY (@] : PRINT X
20 FORS =1 TO 1000 ; NEXT
30 GOTO 18
: Move the joystick around and
prass the fire-button whilst the
PIOGIaMm IS FUnning.
: The values of all the |
positions and of the fire-bution
are displayed on the screen.

5.9 The Use of Read Functions

The functions which read the values of games
devices have an obvious use. When you write

mes, you will need to know the position that
fgi': plﬂyerhc:smdlcu?ed RPOT, RIOY ond RPEN

fo da this with ease.

Thuc ief value of the other commands isas a
debugging or diagnostic toal, If your program is
not running correctly, you may, for example,
read the volues of the color or sound registers of
a parficular point and see if the volues returned
are what you expected.

ACTION

RESULT



SECTION SIX
SUMMARY

6.1 Introduction

This section contoins @ progrom fhat was
written using the SUPER EXPANDER cartridge.
The program is described and o full progrom
listing is given in order that you may iry the
program out yourself.

6.2 Program Description

The first port of the program contained in
Section 6.3 illusirates some of the many shapes
that con be plotied on the screen using the
SUPER EXPANDER high-resolution grophics sel.
The second part of the pvro?rum incorporotes
music into the progrom while the corresponding
notes are actually being drawn on o music siove
on the screen,

6.3 Program Listing

The following s o complete listing of the
pragram:

& REM ALL CYAN SCREEN
8 POKE38679,59
18 GOSUB1280

P

7 spaces ARTWORK™:GOSUB1 300

16 FORG=1TO10@:NEXT

17 REM SELECT GRAPHICS

18 GRAPHIC2

19 REM SELECT COLORS

20 COLOIBJ.B 18:GOSLIB1500:
GOSUB2108

30 REM DRAW SQUUARE

35 CHAR18,7,"SQUARE":GOSUB

2500
40 DRAWD 400 450TO408 450:
GOSUB2000

60 DRAWZTO60 658 GOSUB2000
88 DRAWZTO408 658.GOSUB2000
180 DRAW2TO4P0,450:GOSUB2080:
SCNCLR.GOSUB1 500
130 REM DRAW CIRCLE
135 CHAR18,7,“CIRCLE":GOSUB2508
140 CIRCLE2 512,512,78,100-GOSUB
2199:5CNCLR-GOSUB1500

170 REM DRAW TRIANGLE
175 CHAR18,7,"TRIANGLE":

GOSUB2500

180 DRAWZ 550, 450T0350,650:
GOSUB2000

200 DRAW2TOTS50 650:GOSUB2000

220 DRAWZTOS50, 458-GOSUB2000:
SCMNCLR.GOSUB1508

250 REM DRAW ELLIPSE

255 CHAR18,8,"ELLIPSE":GOSUB2508

260 CIRCLEZ,512,512,200,198-:GOSUB
2100-SCNCLR-GOSUB1 500

300 REM DRAW ARC

305 CHAR1B,9,"ARC":GOSUBZ500

318 CIRCLEZ 512,512,70,100,25,75:
GOSUB2100-SCNCLR-GOSUB1 500

350 REM PLOT POINTS

355 CHAR1S 8, "POINTS": GOSUB2500

360 POINT2,400,458,408 650,600,

450,600,450: GOSLIEZ180-
SCNCLR:GOSUB1508
495 CHAR1B,3, "PAINTED CIRCLE":

SUB2500

5008 CIRCLE2,512,512.70,100-GOSLUB
2108:REGIONT

585 REM PAINT SHAPES

518 PAINT2,512,512.GOSUB2100:
SCNCLR-GOSUB1508

535 REGIONB:-CHAR] B,‘i ‘PAINTED
SQUARE",GOSUB2

340 DRAW?Z 400 458T Om | A50:
GOSUBZ100

550 DRAW2ZTOS00,650:GOSUB2100
560 DRAW2TO400,650-GOSUB2108
570 DRAWZTO400 450-GOSUB2108
588 REGION2:PAINT2 512 512:
GOSUB2100-SCNCLR-GOSUB

1500

&85 REGIOMN@:CHAR18 3, "PAINTED
ELLIPSE"-GOSUB2500

518 %l;;l.f?jl?,ﬁl? ,200,100-GOSUB

620 REGIONG:PAINTZ,512,512:
%%SU B2106:SCNCLR:GOSUB

645 REGIONG.CHAR18,3,"PAINTED
TRIANGLE"-GOSUB2500
650 DRAW?Z, 550, 45810350 450
LUE2100

GOS!
£50 DRAW2TOTS50, £50:GOSUB2100

478 DRAWZTOS50,450:GOSUB2100

480 REGIOMNS-PAINT2,512,512:
GOSUB2108:REGIONG

481 REM MUSIC MAKING

686 GRAPHICR:GOSUB1 200

SHIFT

CiR
&87 PRINT" and [OL4

T

8 spaces MUSIC":GOSUB 1308:
GRAPHIC2:GOSUB3000

698 REM PLAY CHORD

691 SOUND225,225,225 8 9:FORG=1
TOM00:NEXT-SOUNDS,2,0.0,8:

697 REM DRAW STAFF

700 DRAW?2,1 RTO999 R.GOSUB2188
710 R=R + 100: FR-808THEN730

728 GOTO708

725 REM DRAW CLEF

730 CIRCLE2 200,900,714

740 DRAW?Z,708,900,10200,325

750 CIRCLEZ,200,400,52,75, 75,25

7608 CIRCLE2 200,663,130,196,25.75
778 CIRCLE2,208,700,100,147,75.25
775 CIRCLE2,200.£25,60 88 5,75

788 CIRCLE2, 250 660,714

790 GOSUB2500

795 REM DRAW NOTES

800 R=300:-R1=700.A=0

805 REGIOND

818 CIRCLEZ,R R1,28,40

812 DRAWZ R+ 28,R1TOR-28,R1—200

815 A=A+ 1:ONAGOSUB915.928,
$25,930,935,940,945,950

820 R=R-+90:R1=R1-58

830 IFR>1P00THENGOSUB 1800

840 GOTO818

855 REM PLAY NOTES

915 PRINT"
VITES200:

*RETURN
920 rRNT (R ond

VITE52020" :RETURN

|
540 PRINT™ and

VETE5202A":RETURN
-
945 PRINT™ nd

ol
VIT6S2028"-RETURN

— -

VIT65203T7C"-RETURN
1000 FORG=1TOS500:NEXT
1082 REM DISPLAY NOTES
1085 AAS="VIT45207"
1006 REGIONS
1007 CHAR4 6, C" PRINTAAS"CR";
1818 CHAR4,7,"D"-PRINT DR";
1015 CHAR4 8,“E"-PRINT“ER":
1020 CHARA, "F*-PRINT"FR"
1025 CHARS, 10, "G"-PRINT"GR";
1830 CHAR4,11,A":PRINT AR";
1035 CHARA4, 128" PRINTBR";
1048 CHAR4,13"C"-PRINT " TBO3C"
1850 FORG=1TO2080:NEXT:SCNCLR
1867 GRAPHICE:END
1195 REM REMOVE SCREEN
1200 POKE34845,156:RETURN
1295 REM SCROLL SCREEN

1309 X1=38845:FORJ=158TO355TEP- 1:
POKEX] J:FORG=1TOI@:NEXTG,

J:RETURN
1580 CHARZ,6,"ARTWORK":GOSUB
2500:RETURN
-]
2000 PRINT™ and
VIT25303C" - FORS=1TO508:
MNEXT:RETURN

2100 FORQQ=1TOS500:NEXT:RETURN
2500 FORW=1TO 1000:NEXT:RETURN
3000 CHAR2,7,"MUSIC"-RETURN

30010 REM SUPER

38015 REM EXPANDER

30029 REM DEMO



Adding carrioge relurns

Alio vaice

Arc, drowi

Auxiliary color

Axis, x and y

BASIC, compatability with VIC

Boss voice

Border color

Carriage returns, adding

Currnc?gz ||:udmg the SUPER
EXPANDER

Changing function key assignment

CHAR

Character calor

Character color, changing the
Character sat, musical
Chord, playing o musical
CIRCLE

Circle, drawinga
Clearing a grophics screen
OLOR
Calor, changing the character
Calor registers
Color valu
COLOR
Commands, entering SUPER
EXPANDER
Commands, list of
Conventions, farmat
Comdlnnta screen
buggin

Dired
Displaying music charocters
DRAW
Drowing an arc

a crcle

an ellipsa

a line
Ellipse
Entering sqngle-nme music mode
Errors, :ndlcnhnn

Flat, plu'rmga music nole
Fu:;hnrun keys:
carringe retumns fo the
cho:;ng the volues of the
preassigned values of the
Grodian
GRAPHIC
Graphics mode, high-resolution
mi

ixed
multi-color

INDEX

]

11,13
26
1.-‘3

i@
27815
7.8
678915

]

Grid &
High-resolution graphics mode 789
Indirect mode 2
Joystick, values retuned by the  1,16,17
KEY 24
Ke)- RESTORE 312
function 12
Lm Pen w::lues returned by the ‘!'
Lucldl #le ﬂJPER
'EQDER cartridge 1
Matrix screen 67
Memary Expansion board, VIC1010 1
Memory, extra 12
Mode, entering music 12
high-resolution grophics 7,89
multi-color ics 5789
Multi-color graphics mede 5789

Music character display, initializing 12

terminating 12
Music character set 12
Music mode, entering 12
Oclave selection 13
in, SCreen &
Pnrﬁbs walues returned by the 1,16
PAINT 279
Painting graphics shapes 19
ing grophics 16
POI 8
PRINT 11,12
Printing music 1,12
Programs, running SUPER
EXPANDER 3
Programs, ferminating SUPER
EXPANDER 3
RAM, exira memory 12
Range of screen coordinates é
RCOLR 15
Read hr:;mm 2,517
Rectongles, drawing 8
RDOT 216
REGION 2715
Registers, color 6789,
sound 11,15
RESTORE key 312
[RETURN] 2
RGR 215
RIOY 16,17
RPEN 21617
RPOT 216,17
RSND 217

n
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Screen, clearing a graphics
border

color

coordinates

malrix

or ?gln
SCMCLR
Sharp, playing a music note
SOUND

Sound registers

Tempo, sething music

Termination of SUPER
EXPANDER programs

Termination of music character
display

Text display

Treble voiee

Triangles

VIC 1010 Memary Expansion
Board

Voice

Volume, setiing multi-note

setting single-note
White noise, creating
Zera point of screen coordinates

10
678
689
2,10
211,15

11,15
14

12

1,13
8

1113
1
13
11,13

SUMMARY

(continued from back cover)

The parameters in the command formats ore
listed below:

an infeger number
" @ user-defined command

screen background color

screen border color

Chd'(;ut‘_iér :Ttn-r

U iur, colar

color register

coordinates of o point on the screen

color

half the width of o circulor shape

half the height of @ circulor shape

starting point of an arc in gradians

finishing point of an are in grodians
“text”  charocter sinng

QggER g3
L

x
~

= KR

sl-s4  sound voices

s5 volume level

p a single music note in the ronge Cio B
z ony number between 0 and 255

w anymber in the range Bto 3

u anumber inthe range 1 to 5

K either Bor 1

The commands that are assigned to the
function keys when the SUPER EXPANDER
cortridge is inifiolized ore listed below:
KEY 1, "GRAPHIC"

KEY 2, "COLOR"

KEY 3, “DRAW"

KEY 4, “SOUND"

KEY 5, "CIRCLE"

KEY &, "POINT”

KEY 7, "PAINT"

KEY B, "LIST" + CHRS${13)

The colors and their associoted values are listed
below:

@ Black

1 White

2 Red

3 Cyan

4 Purple

3 Green

6 Blue

7 Yellow

g Lorhl Ora
10 Pi";ls i
11 Light Cyan
12 Light Purple
13 Light Green
14 Light Blue
15 Light Yellow



