A PP L.E

he Applesoft Hi-Res commands HPLOT and DRAW can

create impressive artwork, but drawing accurate curves

requires tedious use of the SIN and COS commands, and

keeping track of where you are while drawing polygonal figures re-

quires heroic efforts. SpecdDraw changes that by quickly creating
smoothcirves and sharp angles while aking care of sl the g

nometry. Take a litle time to learn SpeedDraw's ampersand (&)
commands, and you will be rewarded with easy, fast graphics

U

ING THE PROGRAM

‘Think in “polar coordinates” when using SpeedDranw in your Ap-
plesoft programs. We are accustomed to rectangular coordinates on
the Applesoft Hi-Res screen, but in daily life we often describe a
location in polar coordinates; you're more likely to say a spot is 14
feet northwest of the flagpole” than 10 feet north and then 10 feet
west,” and that's the essential difference between the two coordinate
sysiems.

SpeedDraw uses angles specified in degrees, 360 to a circle, in-
creasing clockwise with zero at the top. as on @ map or a compass
You must specify an “origin” or center (XC% YC'%) on the Hi-Res
screen. Then, for instance, the command &RAY draws a line of the
specified length R%, in the specified direction A1% from XC% YC%
All of SpeedDraw’s inputs must be intcger variables.

SpeedDraw has two kinds of commands, a centered kind in which
the origin stays put until you move it, and a head-to-tail kind, in which
a straight o curved line starts at the origin and then travels t0 the
other end, which becomes the new origin. The head-to-ail routines

&VECTR, &TURN, and &LTURN give you the most powerful tools
for making circular and polygonal graphics

Since SpeedDraw has a relocating loader and a link for any previ-
ously installed ampersand routine, it is compatible with various ex-
ternal ProDOS commands and ampersand-driven routines. For
instance, if you're using DOS 3.3 and the Apple RENUMBER pro-
gram from the DOS 3.3 master disk has been installed before Speed-
Draw, both will be available simultaneously.

"To use SpeedDraw in your Applesoft programs, add the following

UrTt

SPEEDDRAW

A whole different way fo draw on the Hi-Res screen

line to your program:

10 PRINT CHRS (4) "BRUN SPEEDDRAW" :A1%=0: A2%=D
XCH=0: YC%=0: R%=0
This line does not have to be numbered as line 10, but it must come
before any program lines that have any variables in them; the Speed-
Draw variables must be the first ones declared in your program. You
can BRUN SPEEDDRAW in immediate mode (i.e., at Applesoft's
1 promp) if you wish. Al% and A2 are angles (sce below for their
purpose), XC% and YC% are the X and Y coordinates of the origin
on the Hi-Res screen, and R% is the length of a line or the radius
of a curve. The inputs can be changed whenever you like in the pro-
gram, but they must be assigned a value at the start, As usual, X
represents the horizontal dimension of the screen (0-279 from left to
right) and Y is the vertical dimension (0-191 from top to bottom).

‘Commands

“The examples below can be used as a tutorial. Boot up your Ap-
ple, BRUN SPEEDDRAW (assuming you've already entered and
saved it), issue the commands HGR and HCOLOR=3, and press
Return until you can see the cursor.

&CIRCLE draws a circle centered at XC% YC% with radius R%
‘The commands

10 AL3=0.A2%-0:XC5-140. YC%-80. RA=78
20 &CIRCLE

will make a big circle on the screen when RUN.
&ARC draws an arc centered at XC% YC% with radius R% from
starting angle Al% to finishing angle A2%. Thus the statements

10 A1%=270:A2%=360: XC5=30: YCH=30 RS =30
20 &ARC

will produce a round comer at the upper left of the screen,
&RAY draws a line from XC%.YC% at an angle Al% with length
R%. The statements

10 Al5=60:A25=120 XC%=140: YCH=95
20 R%=80:8RAY

2ARC
4B A15-A2% BRAY




produce a “piece of pie” at the right center of the screen.
&VECTR draws a line from XC% YC% at an angle Al% with

length R% (just like &RAY) and then changes the coordinates

XC%YC% 1o the new end point of the line. Thus the statements

10 AL-18:A25-0:XCY-100:YCR=95  Ri=40: N=5

30 AL5=A1%-360/N:NEXT
produce a pentagon; other values of N make other polygons.
&TURN is a curved version of &VECTR. It sarts at XC% YC%,
travelingin the dircton AI%, wrms right trough an angle A2'%
us R%, then rewsd\evﬂuesofXC%YCﬁwmemwend
gl ravel.

DRAW or XDRAW commands (without the AT) will start wherever
SpeedDraw stopped, 50 you can define a location with &SPOT and
then DRAW or XDRAW a shape at that place.

‘The arc routines run faster at smaller sizes. Speed shifts occur at
radii of 80, 40, 20, 10, and 5, with the speed doubling at each shift.

Since R% is limited 10 255, it's not possible to cross the screen
horizontally or diagonally with a single &RAY, &VECTR or
&DOTLINE command. However, two will make it; for instance

10 AL%=90:A2%=0:XC%=0: YCh=191:R%-140
20 8DOTLINE :8MOVE:&DOTL INE

draws a broken line across the bottom of the screen.

10 AL%=90:A25=90: XCA=100 YC5=20R%=30
20 FOR 1=1 TO 4
30 &VECTR: &TURN : NEXT

produce a box with rounded comers. You can casily approximate an
lipss by concaienting ATURN commands:

10 15=0:A2%=60:XCH=50: YCK=95 : R%=0:R=35

20 FOR I=1 TO 6

30 RE=R:[F I=2 OR [=5 THEN R%=3:R

40 &TURN:NEXT

Note that the &TURN command takes care of keeping the start of
one arc lined up smoothly with the end of the previous one.

&LTURN is a left tur version of &TURN. The statements
10 A1%=140: A?StZZS XC%=100:YCH~100
20 R%=20:&LTUI
30 R%=18 &TUR!
make a letier S.

&MOVE works like &VECTR but without the line. It just moves
the origin XC% YC% o a new location at angle Al% and distance
R%, without any plotting.

puts one dot at a location R% away from XC % YC% at
angle AL% It doest move the orign
is just like &RAY, but makes a broken line (a cycle
arsuouon,zam A rectangular grid can be made by these state-
ments:

10 AL3~0:A25~3: XCRa8: YCH-0: R5m 150
20 FOR 1-0
50 XOR-70YCH=5+30+ 1:A13-90 0OTL INE
40 YCH=5:XC%=70430+ 1 :A1%=180: EDOTLINE
50 NEXT

&BARC makes a broken-linc arc, with the same inputs as &ARC.
To make a broken-line circle, set A2% equal to A1%.

Flexibility and Limitations
‘SpecdDraw is pretty forgiving. s basic plotting routine DODOT
checks coordinates before plotting a and skips over any that
would lie off the limits of the Hi-Res screen. For instance, if you
call for a circle that lies pardy ulfhmm, SeesdDra wil ot the
panlhanunll\zscmzu!s p the
The command interpreter looks only at me first letter after the am-
persand, 50 you needn't use the whole word or the same one. I find
the words easier (o remember.
input variables must all be within Applesoft’s range for in-
teger variables, —32767 to 32767. It's okay for the coordinates of the
origin XC% YC% 10 le off the screen. The radius o linc length R%
should be in the range 0-255; any other values will be ignored. Fnr
thermore, if the radius of a curve is more than abou
gaps will appear. The Angles must 1o b below 4400 None o
these limils is particularly confining, considering the size of the screen.
Applesoft's HPLOT IM DRAW routines remain available, of course,

after a SpeedDraw
command will pick up the line whercver SpeedDraw Ieft off. The

The routines &VECTR, &TURN,
and &LTURN give you the most
powerful tools for making
circular and polygonal
graphics.

Appearance Considerations

Since the video screen s a rectangular matrix of dots, anything
other than straight vertical, horizontal, or 45 degree lines must have
a slightly jagged appearance. Within that limitation, SpeedDraw
makes the best possible curved lines since every point is individu-
ally calculated from the sine, cosine, and radius. Straight lines are
not as bold as HPLOT lines but not as jagged. Broken lines are

a bit ragged except at multiples of 43 degrees. The broken arcs
made by &BARC look best if the radius is just below a radius where
a speed-shift occurs (80, 40, 20, etc.).

ng, 50 it can reside at the default

often wise 1o put a big Applesoft

graphics program above the Hi-Res screen where there’s plenty of

room. To put your Applesoft program above both Hi-Res screens,

use this line near the beginning of the program:

38 IF PEEK(108) < > 98 THEN POKE 103 1.POKE 104,95:

POKE 24576 ,@ PRINT CHRS(4)"RUN PROGRAM.NAVE"

(Use the name of your program, of course.) If you have a IIGS, e,

or a Tle with 128K of memory, you can do the relocation faster via

/RAM under ProDOS:

30 IF PEEK (104) (> 96 THEN PRINT CHRS(4) . “SAVE /RAM/
MY " POKE 3. 1:POKE 104,96 POKE 24576.0

PRlNY CHR!M) “RUN /RAM/DUMNY’

ENTERING THE PROGRAMS

If you have an assembler, enter the source code from Listing 1
and save the object code as SPEEDDRAWO. If you don't have an
assembler, enter the hex codes from Listing 2 and save the file with
BSAVE SPEEDDRAW.@. AS4069 L$414
Enter the Applesoft program in Listing 3 and save it with
SAVE MAKE . SPEEDORAN
After you have saved it, RUN MAKE SPEEDDRAW, which alters
the SPEEDDRAWO) file to create a file SPEEDDRAW. Ener the
Applesoft program from Listing 4 and save it with



SAVE SPEEDDRAW DEMO
Finally, enter the hex codes from Listing § and save the file with
BSAVE CLOCKNUM.AS6000.LSFF

For help with entering Nibble listings, see the Typing Tips section.

HOW THE PROGRAM WORKS

‘SpeedDraw has a relocating loader, so it's compatible with cither
DOS 3.3 or ProDOS without wasting memory. It works with most
ProDOS external commands and even other ampersand driven com-
mands. SpeedDraw loads into the Hi-Res page 2, checks to see
whether it has already been loaded (to avoid tying up another IK of
your memory), and, if not, sets up a link to the address previously
specified in the ampersand vector. The “global page” location SBFOO
is checked to see if ProDOS s active, and if so it uses the ProDOS.
‘GETBUF routine to make room. Otherwisc, HIMEM is moved down
four pages. and some pointers are set for the reloc;
tion routine at lines 78-100 disassembles each instruction 1o see how
long it is. Any three-byte instructions are checked t see if they specify
an internal address. and if so, the address is adjusted to suit the
new location. Then the monitor MOVE routine is called to finish
the installation. If you make any modifications to the loader, be
sure to adjust the ORG location so that INTERP still falls on the
page boundary at $4100.

When Applesoft encounters an ampersand instruction, control jumps
0 the location specified in locations $3FS7. In this case, it jumps
0 the command interpreter (line 130 of the assembly listing). Lines
135-138 look through the command table for a match of the first let-
ter of the command and hand the command to the old vector if no
match is found. If a match is found, lines 146-147 get the low bytc
of the address of the selected routine from CMDTBL and push it
on the stack for later use. The high byte of all the command routines
is always the same; it’s pushed on first. Then the loop in lines 149-
155 steps the text pointer over the rest of the command so there won't
be an error when returning to Applesoft.

Now the INPUTS routine reads the input variables out of the table
where Applesoft put them. The subroutines TWOBYTE and MOV-
BYTE step through the table. Then DIV0 is used to convert the an-
gles 10 a special kind of degree, 1024 ($400) t0 a circle. This is a
great convenience in the rest of the program because the high byte
is the quadrant of the angle and an INC or DEC of the high byte
i a right-angle tum. Also, a smaller unit is needed because 360 dots
would not make a complete circle with a radius larger than 57. DIVOO
multiples by 256, then di ‘Then an RTS from
a jump o the address that was pushed on the stack.

“The first command, RAY, makes a dot at distance RAD by calling
DODOT, then repeatedly reduces RAD and makes more dots until
RAD is zero.

DOTLINE works like RAY, but calls BDOT rather than DODOT.
BDOT counts through a 5-dot cycle, calling DODOT on the first 3,

ipping 2. ps through a series of angles

through BDOT.

VECTOR calls RAY and then goes into MOVE, which finds the
coordinates of the end point of the line and puts them in Applesoft's
variable table to update XC% and YC%.

CIRCLE starts out by sctting the siart and finish angles to zero,
and then falls through to ARC. SETSPD is called to deal with the
need for more dots to make big circles: if the radius is bigger than
80, the angle steps one unit per dot, but for a smaller radius it can
move faster, up to 32 units per dot if the radius is 5 or less. Afier
the specd is set, ARC steps through the desired range of angles drawing
dots with DODOT.

DODOT gets the X- and Y-coordinates of the dot, checks that the
location is within the screen boundary and calls the Applesoft ROM

routine HPLOTO i i’s okay; otherwise DODOT returns without plot-
ting. The GETY and GETX routines used by DODOT both use GET-
COORD, which is where the trigonometry starts. GETY drops back
one quadrant because GETCOORD uses the sine of the angle, and
the cosine of an angle is equal to the sine of an angle 90 degrees
smaller.

‘The TURN command first finds the center of the arc, calculates
the ending angle, and then calls ARC. Then the “origin” is moved
back to the end of the line, ready for the next *head-to-tail”” com-
mand. LTURN works the same way but must cope with the fact that
ARC only draws clockwise.

GETCOORD first looks o0 see whether the angle s in an odd o
even quadrant to take advantage of symmetry; the sine of an angle
equals the sine of 180 degees minus the angle. Then at line 386 we
take advantage of the fact that the sinc of an anglc larger than SF6
rounds off to $100 at one-byte precision. The result of this mancu-
vering is that the sines and cosincs of 1024 different angles are gener-
ated 10 one-byte accuracy from a table just 245 bytes long.

After line 390 looks up the sine, lines 395407 multiply the sine
(or cosine) times the radius to get the horizontal or vertical distance
from the origin. For the case of sine=$100, this routine is bypassed
and the radius is the answer. Then PLUSMNS adds or subtracts the
distance to or from the appropriaie coordinate of the origin and we've
got the coordinate

Figure 1: Spirals (Try Doing This with HPLOT)

How the DEMO Program Works
Line 60 sets up SpeedDraw’s variable table, and then lines 70-90
install SpeedDraw if it's ot there alrcady. The IF-THEN statement
is not really necessary because SpeedDraw has internal protcction
against multiple installations (which would waste memory), but the
IFTHEN avoids unnecessary disk access.
ines 110-190 arc a conventional menu to sclect an example. The
first example, lines 210-310, draws a serics of three spiral patierns
(sce Figure 1). The first, line 240, shows how casily and smoothly
the &TURN command concatenates. and all three show how handy
itis that the pattcm can run off the edges of the screen without caus-
ing trouble.
Lines 330-420 make a randomly changing loop patiern. The loops
are formed by alternating &TURN commands of two different radii.
polygon routine in lines 440-520 consists of three nested FOR-
NEXT loops. The outermost one starts at line 460; when N s 3,
the pyramid is made of triangles and so forth. The middle loop is
defined by line 480 and makes a stack of polygons with gradually
increasing side R. Note the R%=R at the end of line 480. That is
neces the index of a FOR-NEXT loop must be a floating-




Figure 2: Pie Chart

point variable, while SpeedDraw understands only integer variables.
“The innermost loop, which actually draws each polygon, starts at line
500; it’s really very simple.

‘The clock routine, lines 540-890, uses “page flipping” to give a
smooth appearance. There are really two faccs, one on cach Hi-Res
page. After inputting the time (note the error traps in lines 560-570),
the time variables are initialized by line 580. The two POKES in line
59 tell the Applesoft DRAW command where o find the shape table
CLOCKNUM, which is then loaded. Then in line 610, the two
GOSUBS draw the face on both screens. The POKE in line 620 is
the key to page flipping, because it specifies which page (page 132,
page 2=64) s to be drawn on, whether it is visible or not.

"The first line of the timing loop erases the second hand by calling

770, adds two seconds to the time for the page being worked
on, and then draws the sccond hand again. Lines 650 and 660 simi-
larly update the minute and hour hands on alternate passes and then
line 670 puts the hub in the middle. Finally the numbers are refreshed
by calling line 710 and the page number index PG is reversed by PG=
(PG=1)+1. Then two POKES flip the page: The first one switches
which one we see and the second one calls for drawing on the oppo-
site one. Finally there's some flag-setting to determine whether the
hour or the minute hand should be refreshed on the next pass. The
loop ends in line 690 after a lite delay loop to adjust the time and
a PEEK at the keyboard 10 see if a key has been pressed.

‘The subroutine at lines 700750 puts the numbers on the face by
using the &SPOT command to specify the place, with the HCOLOR
set 10 black. Then the numeral is drawn by line 730 afier POKEing
the HCOLOR to white. (The DRAW command doesn't respond to
a new HCOLOR without the AT n,n parameter specified.) Then lines
740 and 750 similarly place a name on the face. You'll note that in
this shape table both digits of the numbers 10, 11, and 12 are drawn
by the single corresponding shape number, and the whole name is
a single shape.

Subroutines at lines 770, 780 and 790 draw the second, minute and
hour hands repectively. The minute and hour hand routines both call
the arrow/arrowhead routine in lines 800-820. The face subroutine
starts at line 840 by drawing a double circle. Then the FOR-NEXT
loop in lines 850-880 puts tick marks around the perimeter.

The pie chart in lines 910-1020 s simpler (see Figure 2). Lines
9 are an error-trapped input routine for the data. If there is
an “S™ at the end of a number, the flag FL(N) is set to 14, which
is the distance that segment will be displaced. Line 990 sets up the
loop t0 do the segments and then moves the center point outvard
the distance FL(N). The scgment is drawn by line 1000. Line 1010
updates the starting angle for the next segment and that's it.

Finally, the error handling routine lines 1040-1100 deals with the
two likely disk errors; either the drive is open (or has no disk in it)
or the disk in the default drive doesn't contain the specified file.

MODIFICATIONS

A mathematician might prefer that zero degrees be horizontally (o
the right with angles increasing counterclockwise. I’s necessary t©
reverse the logic in only a few places to do that. For finer plotting
of angles, the DIV9O routine could be left out so that the circle would
have 1024 degrees, but some intuitive meaning of the angles would
be lost.

LISTING 1: SPEEDDRAW.0 Source Code
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INSTALL Lon  awpERu1
i 5

A OLOVECH

4 on  Awrene:

p STh oLovecez unk .. ures
oh e FRpRE
B

Chack tor Provos

Tos. use ae

o A see
s GeTer

Serrms ST Adiet
STA  mwtRe2 point ector at it
st 41 ake<are of high Byte
sic

SKC BINTER  iFine hos far to meve
SA oisTancE

LA BINTER  Start of
i --‘w-uo» .e.,....
A UOVE o




LISTING 1: SPEEDDRAW.0 Source Code
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LISTING 1: SPEEDDRAW.O Source Code
297 6eTAL WX woD
8 v o2
SR THOBYTE  iMove input AL to ANGI/QUAD!

o nes Almays mork in 18t 4 quadrants
STA  quaoz
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LISTING 2: SPEEDDRAW.0
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LISTING 2: SPEEDDRAW.O
continued from page 76

SE|4188:42 20 C1 41 20 88 42 DO | BA(4288:07 8D F2 02 AS 06 8D F3 00 00
41C0:F8 20 B7 42 38 C9 CO BO o 20 D7 42 E6 01 7]
41C8:16 AC F3 02 DO 11 48 20 02 A5 05 o0
FA 31005 42 AA 66 AC F3 02 30 43 60 26 00
68 4108:06 CO 01 3¢ 08 FO 01 60 6C A5 08 FO ]
50 41€0:38 EO 18 BB FA 4C 57 F4 08 18 90 09 60
D6|41E8:4C 1A 42 E6 01 20 76 41 F5 90 08 08 80
A8 0A B1 4c 20 43 00 60
91 69 85 8D F0 02 A9 0 00 60
A0 02 71 08 oA 2€ 0 00 80
A2 02 20 90 08 18 00 00 0
86 41 4C F1 02 cA 00 00 60
B1 69 A0 EE F1 02 00 00 00
91 69 88 0D AD F2 00 00 00
69 A0 02 90 03 EE I 00 0o
02 25 01 02 38 ED 0 00 00 00
76 41 20 73 02 60 00 00 00
86 41 20 43 c8 c8 00 00 00
A2 80 AD 69 95 00 I3 20 00
00 20 53 10 05 18 00 00 00
03 29 03 00 93 00 00 60 00
Fa 02 A9 01 2a co 00 0 00
09 0A 1€ F6 00 88 52 44 56 4D 42 43 41
F4 02 38 00 00 60 | Al 4470:53 4C 54 4F 5B 6C 75 98
48 25 00 0 00 00 | 16|4478:AB B5 CO 7 £A
85 02 60 00 00 00
00 85 00 00 00 00 | TOTAL: OF23
01 29 03 00 00 00
00 C5 02 00 08 80 | exoorusTNG 2

A 4240 06 A9 04 00 00 80

D& 4248 023003 |EC 00 08 60

6414280:20 C1 41 CE F6 02 60 A5 20 60 00 00 00

LISTING 3: MAKE.SPEEDDRAW ‘ SL | 140 TEXT : WOME . PRINT CHES (21):. HTAD 18

| PRINT "SPEEDDRA PRINT
PRINT -ComRIGHT (@) 1988 MICROSPARC: INC.

. FOR I = 170 40 EXT - PRINT

Co | 20 REW - waKE  speEoDRAW . PRINT

B9 |30 REM - BY JIN SAVAGE = 4 PRINT 1.

AE | 40 REW - COPYRIGHT(C) 1988 e imaray, T CTUNTL HTAREL

CB |50 REW + MICROSPARC. INC

F6 160

NEXT
24 |68 REW - CONCORD, MA 01742 35 | 170 VTAB 20: HTAB 14. PRINT "CHOOSE

i .
as GET RSN = VAL (hsy o IF e L OR A 5 NN
R |30 05 s oms (yp = 31016 / 512 THEN 170

27 90 PRI'" N EU’W SPEWDH”' N 6F | 180 PRINT : ON A GOTO 220,340, 450.550.920
26 SIN (1 - P) 63 END

190 HOME . VTAB 23
& 100 sr e i ey S B Goxe Wraer o 1 oF | 200
SN

A4 | 210 Rew seiRMS
40 | 120 'NEXT | 220 a1% = 0 :AZE = 48:KCH = 148:YCK = 9B:R% = 4
O | 130 PRINT DS"BSAVE SPEEDDRAW.AS4069,Ls414" | 3:

| F = + 20 NEXT
roTaL. 6210 i Fom s ross: & TURN.RS = R

END OF LISTING 3

4 3 CIRcLE . "Nexr
—= 5 | 250 nuuz 0 a
38 | 290 XC3 = 14 % = 1:A1S = 24 o T
LISTING 4: SPEEDDRAW.DEM| €7 5 I3 /8 CINGEES NEKT
76
cB |1 REM . 01
4|2 rah . seesmonan.cewo 60
47 |3 REM » BY JIM 72 A2% = 0:XC% = 0:YCE = 0:R% = 0
SF |3 Rew - CopvRTan(C) 1088 ce RND (1) + 160
3 |5 REM - WICROSPARC, INC | 67 360 A25 = A2:A1% = (180 + A2) / 2:XCH = 150:¥CE
BF REM + CONCORD, MA 01742
BF REN - 58 | 370 HGR2 : HCOLOR= 3
c8

uux.ous @:XC% = 0:YCE = 0:R% = 0: REM | B2 ‘3'0 F0R1~!Y02‘
vur VARIABLES WHERE SPEEDDRAW LOOKS FOR DA 30 Az% 50. & Yunn

85 | 300 k% o lecAze = Az e
63 |70 oneRm_coro 1050 57 | a0 NEx’r 1" peey (" lssu) > 127 THEN POK
A7 |80 AP = 256 - PEEK (1015): IF PEEK (AMP 4+ 7) 16368,9: GOTO
< > Jl OR PEEK (AMP + 9) < > 10 THEN FL A9 | 420 m“" 340
S = "SPEEDDRAW™: PRINT CHRS (4);°BRUN":FLs D6 | 43¢
| 87 | 430 nzn PoLYGONS
86 | 90 POKE 216.0 |34 Al 5 = 0:XCH = 40:YCH = 50:R% = 0
23 | 100
07 110 R

EM  MENU 13
46 | 120 READ MN: FOR I = 170 NW: READ NNS(D): NEX ?g

Bl | 130 DATA 6 SPIRALS,LOOPS,POLYGONS.CLOCK, PIE | 58 .0
CHART",QUIT 38 | 50 “ron'a'='50 To 430 STER N ATS = A 8 veCTR




700
710

7
T3

NEXT A.R.N
_GoTo 140

“REM  CLOCK
1% = 0:A2% = 0:XCK = 140:VCK = 95:R% = 80:

Youe ' vTaB a: PRINT 'ENTER CORRECT. TINE..
PRINT : INPUT * (1-12): " :AS:HR
VAL (hs) TR < 1OR WA > 12 THEN 560

VTAB 8: INPUT *  MINUTE (8-59): ";AS:MIN
IR RCITRLRL e e E )
OR M.

SEC(1 7 G0 T UIN 7 3600 + HR: SEC(2) = SEC(
1) + 1:HR(1) = SEC(1) / 3600:HR(2) = SEC(2)
7350

JGR HOOLOR= 3: ROT= 8: SCALE
POKE 233,96: ONERR GOTO 1
FLt 1o CLOCKMIN' : PRINT : PRINT Oirs (o

FhokE 316, B 840: HOR2 : GOSUB 840
[COLOR= 3. GoSUB 780. POKE 230 35 Gosus 7

POKE 23

0
e TIE Loop
HCOLOR= 0: GOSUB 770:SE
= :cwe) 3 " oLon= 3 GosuB 7760
FL THEN HCOLOR= 0: GOSUB 780:HR(PG) =
ssc(PG) S S600: HOLOR- 5. GosuB. 760 aTo

$1oLon= o: cosus 790: MIN(PG) = SEC(PG) / 6
B

FOR 1= 1 To 15 NEXT - oM _pEEK ( - 16384
) < 128 GOTO 640: POKE - 16368.0: GOTO 140

REM ALPHA
RS = G4: FOR A = 1 TO 12:A1% = 30 + A:XCS =

LOR= 0: & SPOT
m(s -3 1:7 DRAW 13: RETURN

XCh = a6 ves = 9B:A1s = (sEO(PG) . 308 o
INT (Nn(my)) . 70: & RAY: RETURN
Al SRRy - 30-R% = 0. Gosus 866, RETR

N
Al% = MIN(PG) + 6:RS = 64: GOSUB 800: RETUR
N

XOK o/ 1481YCK = 987 L VECTR
A% = A13 + 160:R% =
R1% 2 A% 2 a0° & RAY: RETURN

95: FOR R = 80 TO 79 STEP
RICE CIRGLE. NEXT
TO 60:A1% = 6 - A

RI=75: IFA/ 5= INT (A/5) THEN RL =

71

RS = RI: & MOVE:RS = 79 - RI: & RAY: NEXT
URN

“Rew i cuan

A% = 0:A2% =

T
D:XCH = 140:YCK = 95:R% = 89
HCOLOR=_3:A1

A8 5. lnwr “ENTER NUMBER
o PIEcES OF baTA (2-9) “INS:N = VAL (NS):
IF N < 2 OR N > 9 THEN 93
PRINT - PRINT ENTER THE DATA. PLACE AN 'S
* AFTER EGMENT THA
N

T SHOULD BE SEP
ARATED. - FoR T =1 7o
AB 12+ T: PRINT “SEGNENT *:1.: INPUT *
- “iDAS:DACI) = VAL (DAS): IF DA(I) = ©

IF RIGHTS (DAS.1) = °S* THEN FL
SUM + DA(I): NEXT

HGR
FOR I = 1 TO N:XC% = 148:¥C% = 75:R% = FL(

1):0D = 360 « DACI) / SUM:AL% = Al + DD / 2
i & MOVE

3c = Al: & RAY:A2% = Al + DD:
Azs: & RAY
08
1F T “PRESS RETURN TO C
6368, 0. aET As- S0t 1
03 | 103

0 :
17 | 1048 REM DISK ERROR HANDLER
ER = PEEK (222): TEXT

€ | 1100 GO0 70
TOTAL: 4712

END OF LISTING &

LISTING 5: CLOCKNUM

Start: 6000 Length: FF
00 1C 00
06 4C 00
06 80 00
:B2 00 C6 00
43 17 20 5D 58
a7 F 2C 68 28
2 :5E 58 00 DE
:5F 26 8C 3C
3 A9 DG 24 3F
:36 50 58 00
:20 7
:00 F
oC D
8
F BF
41/6078:5F 60 E4 3F
F2 13F 20
E E 8
3 7 7
A 3 D
3 8 B
A D E
9 8 0
80 7 F
3 4 5D
FF
EF 24
6 10D 24 AC 12
08 [60E0:40 31 36 36
F2|60E8:FC 58 28 6D &
€8(60F0:17 2D 0D 2D 25
34/60F8:17 36 50 28 35 58 00
TOTAL: A428

END OF LISTING 5



