


































































































































































































































































































































































































































Chapter 4 

NH 3020 GOSUB 2j110 
AS 3030 PO SIT ION 1, 1 :? 0 L $ 
JA 3040 PO SIT ION 1, 2 :? "{ V} {3 SPA C E S } S T 0 C I< 

{3 SPACES} I VALUE INET GAINI DIVND 
{B}" 

NA 3050 PO SIT ION 1, 3:? "{ V]- {1 1 M]- I {8 M} I {8 M ]-
{7 M}{B}" 
FOR 1=4 TO 19:POSI TI ON I,I:? SR$:NEXT 
I 

AB 3070 PO SIT ION 1, 20 :? "{ V} { 1 1 M} I {8 M} I {8 M ]-
1{7 M}{B}" 

EC 3080 PO SIT ION 1, 2 1 :? S R $ 
IE 3090 POSITION 8,21:? "TOTAL"; 
HD 3 1 00 P 0 SIT ION 1, 2 2:? U L $ ; 
HK3110 ITM=ITM+l:RESTORE 700+ITM:TRAP 1390 
BH 3120 READ STI<$: IF STK$= "@" THEN 3 800 
6H 3130 READ SH$, PP$, AD$ 
IE 3140 RESTORE 800 
PN 3150 READ SEL $: IF SEL $= "@" THEN 3700 
6C 3155 READ CP$, DV$, CD$ 
003160 IF SEL$< >STI<$ THEN 3150 
IB3170 POSITION 2,CNT+4:':' STI<$(1,11) 
663180 PRC$=CP$ :GOSUB 400:AMT=VA L(SH$)*PRC:PW 

R=5:GOSUB 500 
J63190 POSITION 14,CNT+4:? AMT$ 
GD 3200 TV =T V+AMT 

PRC$=PP$:GOSUB 400:AMT=AMT-VAL(SH$)*PR 
C:GOSUB 500 

JA3220 POSITION 23,CNT+4:? AMT$ 
DM 3230 NG=NG+AMT 
OC3240 AMT = VAL(DV$)*VALCSH$):PWR=4:GOSUB 500 
JD3250 P OSITION 32,CNT+4:? AMT$ 
EJ 3260 DV =D V+AMT 

CNT=CNT+l:IF CNT=16 THEN 3800 
ML 3280 GOTO 3110 
PK 37 Ql0 PO SIT ION 1, 23: ':' "N 0 I N F 0 FOR "; S T K $ ; 
GB3710 FOR 1=1 TO 300 :N EXT I 
MY. 3720 GOTO 3110 
lJ3800 AMT=TV:PWR=5:GOSUB 500 
LE 38 1 0 PO SIT ION 1 4 , 2 1 :? AM T $ 

NA 3820 AMT=NG: GOSUB 5 00 
L63830 POSITION 23,21:? AMT$ 
HL3840 AMT = DV:PWR=4:GOSUB 500 
Ll3850 POSITION 32,21:':' AMT$ 
PN3860 IF ITM)=NUMH THEN 3950 
YoN 3870 POSITION 1,23:? "M:;[ol:P_""""Jij[IX!i3"AU __ 

[1- •. -IIl.]:i Ii": [lJ"" ; 
IN390 0 GET #2,R:IF R<>67 AND R < >99 THEN 3900 

IF ITM <N UMH THEN CNT=0:GO TO 3020 
til 3920 GOTO 1000 
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PI 39513 POSITION 1.23: 7 "{8 SPACES} .~=I#ii.~ __ "j[·: 
CONTINUE " . • 

NH 39613 GOTO 391313 
~4131313 REM -REVIEW INDIVIDUAL STOCKS 
KD40113 SCR=1:ITM=1:RESTORE 8013 
NI413213 GOSUB 200 
JD 413 3 13 PO SIT ION 1 4 , 2 : 7 "S T 0 C K S " 
NO 413413 READ STK$: IF STK$= "~" THEN I TM=IZI: GOTO 

41113 
NN 413513 I F I TM > 1 7 THEN 41 10 
F0413613 READ CP$.DV$.CD$ 
DI 413713 I TM= I TM+ 1 
BF 413813 POSITION 113,2+ITM 
CC 413913 ? STI<$ 
~6 41013 GOTO 413413 
I~4110 POSITION 1.21:7 "{3 DEL LINE}" 
KD 4120 7 "{4 SPACES}.3: .. 3= .. Wj[ •• -4J3.?l!:1i_: .. ...,.j[.X.: 

!::tI" 
DB 4 1 3 13 I FIT M < 1 8 THE N 4 1 70 
AC 4 1 40 PO SIT ION 1. 23: 7" •• 33::::: i:. i:jI .. ~=_.!3 .. .::ilj[!l._.:).!!U ... ~;JiIUl_IC::I!:[.; 

1:I .. ...,.j[OXO!3--W" ; 
HP 4 1 713 GET # 2 • R 
BD41813 IF R=83 OR R=115 THEN 4210 
~41913 IF R=67 OR R=99 THEN ITM=1:GOSUB 200:G 

OTO 41Z160 
MA 4200 GOTO 11300 
IN42113 POSITION 1,21: 7 "{3 DEL LINE}" 
00 4220 POS I T I ON 1.21: ':> ".:lal(!3: __ ""'j[.Xo!~";: POKE 

752, t:il 
DB 42313 I N PUT # 1 , S E L $ 
IA 4240 1=0 
IF4250 I=I+1:IF I)NUMS THEN 4900 
P~42613 RESTORE 800+1 
~42713 READ STI<$:IF STI<$(1.LEN(SEL$}}<)SEL$ T 

HEN 4250 
6C 42813 READ CP$. DV$, CD$ 
DB 42913 GOSUB 2t:i113 
FL 431313 TV=0: NG=0: DV=0 
~:E 4350 PO SIT ION 9, 2 : 7 " S T 0 C K : "; S T 1< $ 
FD 43613 POSITION 2,4: 7 "CURRENT PRICE: "; CP$ 
EF 4365 PO SIT ION 25, 4 : 7 " D I V IDE N D : "; D V $ 
A043713 POSITION 1,6:7 OL$ 

1,7: 7 "{V} DATA{4 SPACES} a: 43813 POSITION 
OLDINGI HOLDINGI HOLDING{B}" 

IE4390 POSITION 1,8:7 "{V}{10 SPACES}I NO. 
{3 SPACES} I NO. {3 SPACES} I NO. 
{3 SPACES}{B}" 

H 

NG44130 POSITION 1,9: 7 "{V}{10 M}I{B M}I{B M}I 
{B M}{B}" 

OL44113 FOR 1=10 TO 16:POSITION 1,1:7 DR$:NEXT 
I 
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IB 4420 
NO 4430 
FH 4440 
FS 4450 
FC 4460 
AM 4470 
El 4480 

POSITION 
POSITION 
POSITION 
POSITION 
POSITION 
POSITION 
POSITION 

2,10: 7 

2,11 : 7 

2,12:? 
2,13:7 
2,14: 7 

2 ,15:? 
1,17:7 

"SHARES" 
"ACQ . DATE" 
"PUR. PRICE" 
"CUR. VALUE" 
"GAIN/LOSS" 
"DIVIDEND" 
UL$ 

IS 4490 POSITION 1,19: 7 "TOTAL VALUE: 
{10 SPACES}DIVIDEND:" 

~4500 POSITION 1,21: 7 "NET GAIN/LOSS: 
{II SPACES}YIELD: {6 SPACES}%" 

DM4510 ITM=0:CNT=0:SCR=0 
EC4520 ITM=ITM+1 : RESTORE 700+ITM 
CD 4530 READ STI<$: IF STI<$="@" THEN 4850 
M4540 IF STK$(1,LEN(SEL$» <> SEL$ THEN 4520 
GO 4550 READ SH$, PP$ , AD$ 
E"4560 CNT=CNT+l:IF CNT=4 THEN 4800 
EP4565 POSITION 10+CNT*9 , 8:7 CNT+SCR*3 
LE4570 POSITION 7+CNT*9,10 : 7 SH$ 
AN4580 POSITION 4+CNT * 9,11: 7 AD$(I,2);SL$;AD$ 

(3,4);SL$;AD$(5,6) 
LL4590 POSITION 5+CNT * 9 , 12: 7 PP$ 
GH4600 PRC$=CP$:GOSUB 420:AMT=PRC*VAL(SH$):PW 

R=5:GOSUB 510 
PS4610 POSITION 4+CNT*9,13: 7 AMT$ 
DP4620 TV=TV+AMT : YD=100*VAL(DV$)/PRC 
OA4630 PRC$=PP$:GOSUB 410:AMT=AMT-VAL(SH$)*PR 

C:GOSUB 510 
PY.4640 POSITION 4+CNT*9,14 : 7 AMT$ 
ED 4650 NG=NG+AMT 
E04660 AMT=VAL(SH$)*VAL(DV$):GOSUB 510 
P04670 POSITION 4+CNT*9 , 15:? AMT$ 
FA 4680 DV=DV+AMT 
0"4690 AMT=TV:GOSUB 510 
LY. 4700 PO SIT ION 1 4, 1 9 :? AM T $ 
U4710 AMT=NG:GOSUB 510 
LH 4720 PO SIT ION 1 6 , 2 1 : 7 AM T $ 

HL4730 AMT=DV:PWR=4 : GOSUB 510 
LO 4740 PO SIT ION 32, 1 9 : 7 AM T $ 
H04750 AMT=YD:PWR=2:GOSUB 510 
LV. 4760 PO SIT ION 33. 2 1 : 7 AM T $ 
tm 4770 GOTO 4520 
Y.B4800 SCR=SCR+l:CNT=0:LN=4560 
Y.A 4810 POSITION 1,23 : 7 " . :Eo]:;_:c.] ... ]i.:trs;._ ..... ~ .. 

t .. i._!!.]: . ... :lIJ .... ; 
NH 4820 GOTO 4930 
OB 4850 POS I T I ON 1 , 23: 7 ".:Eo_:t.]:;;ea.]".]iil:trso.&L 

1~."i._!!.]: •• iI:(IJ"" ; 
Y.N4860 LN=1000:GOTO 4930 
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PI 4900 POSITION 1,23:? "a.-wil.I1i:_:c ••• iiij(tIIJ:I> .. ,.:; 

1 ... il'.':Ial: •• 1I:L1J4" ; : LN= 1 jll 0 jll 
ID 4930 GET #2, R 
AA4940 IF R=67 OR R=99 THEN GOTO LN 
t~L 4950 GO TO 4930 
GC5000 REM -REVISE PORTFOLIO 
CD5010 SCR=1:CNT=0:ITM=0:RESTORE 700 
BO 50 1 5 GO SUB 9 1 0 :? "{ 4 SPA C E S} {S E T TAB} 

{14 SPACES}{SET TAB}{6 SPACES}{SET TAB} 
{S SPACES}{SET TAB}" 

NJ 5020 GOSUB 200 
AC 5030 POS I T I ON 0, 1:? OL $ 
Gt: 5040 PO SIT ION 0, 2 :? "{ V } REI {4 SPA C E S } S T 0 C I< 

{4 SPACES} I SHRSIP.PRICEIA.DATE{B}" 
EA 5050 PO SIT ION 0, 3 :? "{ V} {2 M} I { 13M} I {5 M J I 

{7 M}I{6 MJ{B}" 
BL5060 FOR 1=1 TO 13 : POSITION 0,1+3: 7 HR$:NEX 

T I 
ED5070 POSITION 0,17: 7 UL$ 
rIB 5 1 00 I F C N T = 1 3 THE N 5200 
BE 5110 READ STI<$: IF STf<$="@" THEN 5200 
NC 5 1 20 C N T = C N T + 1 : I T M = I T M + 1 
~5130 READ SH$ , PP$,AD$ 
EF 5 1 40 PO SIT ION 1 + ( I T M < 1 0) , C N T + 3 : 7 I T M 
~5150 POSITION 4,CNT+3:? STf<$ 
FB 5 1 60 PO SIT ION 1 S , C N T + 3 :? S H $ 
IT5170 POSITION 24,CNT+3:? PP$ 
DJ5180 POSITION 32,CNT+3:? AD$ 
~D5190 GOTO 5100 
HG 52i!10 POSITION !!l, 18:? CBS$ 
BB 52 1 0 PO SIT ION 4, 1 S :? "E N T ERA N INS T R U C TID N 

TO PROCEED:" 
DE 5220 ? "{ 5 SPA C E S J A - ADD TOP 0 RTF 0 LID " 
M5230 ? "{5 SPACESJD - DELETE FROM PORTFOLIO 

t:E 5240 ? " { 5 SPA C E S } E - ED I T PO RTF 0 LID " 
KL 5250 ? "{ 5 SPA C E S } R - RET URN TOM A I N MEN U " 
ED 5260 I F C NT = 1 3 AND N U M H :> 1 3 * ( S C R ) THE N PO SIT 

ION 5,23:? "C - CONTINUE LISTING"; 
ID 5290 GET #2, R 
DP5300 IF R=65 OR R=97 THEN 5370 
05310 IF R=68 OR R=100 THEN 5610 
BF5320 IF R=69 OR R=101 THEN 5530 
At: 5330 I F R = 8 2 0 R R = 1 1 4 THE N 1 jll 1 0 
M5340 IF R=67 OR R=99 THEN RN=5000:GoTO 1410 
NG 5350 GOTO 5290 
PB 5370 RN=50i!10: GoSUB 1410 
JH5470 STI<$=IN$(1, 13) :SH$=IN$(15, 19) :PP$=IN$( 

21,27):AD$=IN$(29,34) 
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PO 5480 GO SUB 3 1 0:? "C DOW N} " ; 700 + I T M + 1 ; D $ ; S T K $ 
;CM$;SH$;CM$;PP$;CM$;AD$:GOSUB 360 

BM 5490 NUMH=NUMH+ 1: GOTO 1490 
HN 5530 POSITION 1.18:? CBS$ 
EF 5540 POS I T ION 3. 19:? "MOVE CURSOR TO LINE T 

o BE EDITED.C4 SPACES}MAKE CHANGES AND 
PRESS _:~;jiIJ:~:." 

KA 5560 PO K E 752. 13 : PO SIT ION 3. 1 8 :? .. ";: T RAP 5 
2130 

HP 5570 I N PUT # 1 • I N $ : PO K E 752. 1 : GO SUB 1 3 1 13 
~5580 RE=VALCIN$C2.3»:STK$=IN$C5.17) :SH$=IN 

$C19.23):PP$=IN$C25.31):AD$=IN$C33.38) 
IA5590 GOSUB 310:? "CDOWN}";700+RE;D$;STK$;CM 

$;SH$;CM$;PP$;CM$;AD$:GOSUB 360:GOTO 5 

I:~ ,,(!il):~ .... 

KG 6080 POS I T I ON 4.9:? .. 3 - PRESS _:;"'II,IJ:;:." 
MO 6090 TRAP 6110 
KA 6 1 00 L P R I NT 
O~: 6 1 1 0 C S A V E 
BB 6 1 20 PO SIT ION 4. 1 1 :? "4 - R E WIN D TAP E " 
KB 6130 END 
DL7000 REM -ERASE ALL DATA 
NK 7010 GOSUB 2Ql0 
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IN 7020 PO SIT ION 4. 8 :? .. DO YOU REA L L Y WA N T TO 
ERASE ALL bF{13 SPACES}{6 M}{27 SPACES}Y 
OUR DATA?" 

HP 7050 GET #2, R 
IJ 7060 IF R < >89 THEN 1000 
OA 7070 GOSUB 200 
07080 POSITION 15,10:? "ERASING DATA ..... 
EJ 7090 FOR 10:1 TO NUMH 
EP 7100 GOSUB 310:? .. {DOWN}"; 700+1: GOSUB 360 
FB 7110 NEXT I 
EO 7 1 20 FOR I = 1 TON U M S 
FD 7 1 30 GO SUB 3 1 0 :? .. {D 0 W N} .. ; 800 + I : GO SUB 361£1 
FI7135 NEXT I 
FL 7140 NUMS=I:1I: NUMH=0 
MA 7 1 50 PO SIT ION 1 5, 1 1:11 : ~ .. D A T A ERA SED 

{4 SPACES}" 
6E 7160 FOR 1=1 TO 300:NEXT I 
MJ 7 1 70 GOT 0 1 000 
DO 7400 REM - SORT DATA 
NO 74 1 0 GO SUB 200 
EI7420 POSITION 12,2:? "DATA SORT ROUTINE" 
~7430 POSITION 8,6:~ "ENTER 1 TO SORT PORTFO 

LIO" 
ML 7440 POSITION 8,8: '7 "ENTER 2 TO SORT PRICE 

FILE" 
107450 GET #2, R 
~7460 IF R=49 THEN ID=700:ND=NUMH:GOTO 7490 
HJ7470 IF R=50 THEN ID=800:ND=NUMS:GOTO 7490 
NM 7480 GOTO 7450 
~7490 SA=PEEK(559):POKE 559,0 
OB7500 SCHK=0:IN$=BL$:RESTORE ID 
SA 7510 FOR I=ID+l TO ID+ND 
~7520 IF ID=700 THEN READ STK$,SH$,PP$,AD$ 
~7530 IF ID=800 THEN READ STK$,CP$,DV$,CD$ 
IC7540 IF STK$(IN$(1,13) THEN 7590 
PB 7550 I N $ ( 1 , 1 3 ) = S T K $ 
rn7560 IF ID=700 THEN IN$(15,19)=SH$:IN$(21,2 

7)=PP$:IN$(29,34)=AD$ 
~7570 IF ID=800 THEN IN$(15,21)=CP$: IN$(23,2 

7)=DV$:IN$(29,34)=CD$ 
OB 7580 GOT 0 7670 
IE 7590 SCHK= I 
LL 7600 GO SUB 3 1 0 :? .. {D 0 W N} U ; I-I; D $ ; S T K $ ; C M $ ; 
U7610 IF ID=700 THEN? SH$;CM$;PP$;CM$;AD$ 
IT7620 IF ID=800 THEN ~ CP$;CM$;DV$;CM$;CD$ 
BM7630 GOSUB 360:? U{DDWN}";I;D$;IN$(1,13);CM 

$; 
U7640 IF ID=700 THEN? IN$(15,19);CM$;IN$(21 

,27) ; 
JN7650 IF ID=800 THEN ~ IN$(15,21);CM$;IN$(23 

,27) • 
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F0766~ ? CM$;IN$(29.34):GOSUB 36~ 
F" 767~ NEXT I 
~768~ IF SCHK}~ THEN 7S0~ 
JN769~ POKE 5S9,SA:GOTO 1010 
EE8~~~ REM -DIMENSION AND INITIALIZE 
NK 8 ~ 1 ~ 0 PEN # 1 , 1 2 • 0. "E: " : 0 PEN # 2 • 4 • ~. "K: " : PO K 

E 82,!21 

M802~ DIM TITLE$(22).CDATE$(6).SL$(1).CM$(1) 
, D$ (6) ,CBS$ (6) 

008~3~ DIM STK$(13),SH$(S).PP$(7),AD$(6).CP$( 
7) ,CD$(6) , DV$(5) 

~8~4~ DIM SEL$(13),IN$(39),AMT$(9),PRC$(7).B 
L$(39) 

H"8~S~ DIM OL$(39),UL$(39),HR$(39).PR$(39),DR 
$ (39), SR$ (39) 

~811~ TITLE$="STOCK PORTFOLIO AS OF " 
D0812~ SL$="I" 
CN 8 1 3 ~ C M $ = " , " 
NA 8 1 4 ~ D $ =" D A T A " 
DA 8 1 5 ~ 0 L $ = " {3 9 N}" 
BA 8 1 6 ~ U L $ = " {39M} " 
~8170 HR$="{V} 1{13 SPACES} I {5 SPACES} I 

{7 SPACES}I{6 SPACES}{B}" 
CA 8 1 8 ~ P R $ = " {V} I { 1 3 SPA C E S} I {7 SPA C E S} I 

{S SPACES}I{6 SPACES}{B}" 
JJ8190 DR$="{V}{10 SPACES}I{8 SPACES} 

{8 SPACES}I{8 SPACES}{B}" 
KA 82 0 ~ S R $ = " { V} { liS PAC E S} I {8 SPA C E S } 

{8 SPACES}I{7 SPACES}{B}" 
PO 8 2 1 0 B L $ =" {3 9 SPA C E S} " 
LF8220 SEL$=BL$:STK$=BL$:SH$=BL$:PP$=BL$:AD$= 

BL$:IN$=BL$:CP$=BL$:DV$=BL$:AMT$=BL$:P 
RC$=BL$ 

PC 82 3 ~ CBS $ = " {6 DEL LIN E} " 
AB 8900 REM -READ KEY DATA 
EG891~ READ CDATE$,NUMH,NUMS 
HG90~0 REM -ENTER DATE 
NM 901 ~ GOSUB 20~ 

~9~2~ POSITION 2,3:? "ENTER CURRENT DATE (MM 
IDD/YY)." 

OB 9~3~ POS I T I ON 22,5:? "_1_1_" 
EF 9 ~ 5 ~ FOR I = 1 TO 6 
ID 9~70 GET #2, R 
GO 908~ IF R< 48 OR R >57 THEN CDATE$=" 

{6 SPACES}":I=6:GOTO 9~30 
OL 9~90 POS I T I ON 21 + 1+ ( I >2) + ( I } 4) , S 
~: N 910~ ? CHR$ (R) 
EA 9 1 1 ~ CD ATE $ ( I • I ) = C H R $ ( R ) 
FE 912~ NE X T I 
KO 914~ RETURN 
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Horizon: A Celestial 
Coordinates Calculator 
Russell A. Grokett, Jr. 

Among your Atari's many talents is the ability to precisely 
locate the planets and stars. With this program, astronomy 
and photography buffs will be able to pinpoint celestial 
bodies with remarkable accuracy. 

Remember when you got that telescope for Christmas, and 
how you ran out to set up your new equipment, only to dis­
cover how hard it was to find anything more difficult than the 
moon or a few stars? 

Now your Atari comes to the rescue. With the aid of "Ho­
rizon," your computer, and a star atlas or almanac, you can 
find the altitude and azimuth, in degrees, of any celestial ob­
ject, at any time, whether it's rising, setting, or high in the 
sky. Then, with the use of a compass, you can position your 
camera or telescope in just the right direction, ready to begin 
observation. 

Using Horizon 
In order to calculate the altitude and azimuth of an object, the 
program will ask for the date (month, day, year) and universal 
time (UT), in hours and minutes, of the event. It will also ask 
for your latitude and longitude (in degrees and minutes of arc) 
at the time of the event, as well as the right ascension (RA) (in 
hours and minutes) and the declination (DEC) (in degrees and 
minutes) of the object, as published in a star atlas or celestial 
almanac. 

The program will then print out the altitude and azimuth 
of the object for the specified time and location. Note that if 
an object is below your horizon at the time, the altitude angle 
will be a negative number. 

If you want to calculate the azimuth angle for a rising or 
setting object, you will need only your latitude and the ob­
ject's declination. The output will then be the azimuth angle 
of the object. 

With that information, set up your camera or telescope. 
Use a compass to position your camera the number of degrees 
from true north specified by the azimuth angle. If the altitude 
angle of your camera needs to be set, use a device like that 
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shown in the figure to tilt your camera the required number of 
degrees. Lock everything down, and wait for the specified 
time to arrive! 

A Simple Elevation-Only Tracking Device 

Nail 

Line of sight ~,~ 

~' Yard stick 

Protractor 

Screw Eye ~-- String 

~--Weight 

How Horizon Works 
Lines 250-370 calculate your local sidereal time for the event. 
Lines 390-480 gather information concerning your position 
and the object's position. Lines 490-540 convert everything to 
radians and calculate the altitude and azimuth of the object, at 
the specified time, and lines 850-990 calculate the object's 
rising or setting azimuth . 

Lines 1110-1230 calculate the Julian day for the month, 
day, and year that you entered, in order to determine your 
local sidereal time. If you wish, you can modify lines 330, 440, 
and 860 to print your longitude and latitude. 

Horizon: A Celestial Coordinates Calculator 
For error-free program elllry, read "Th e Alilolllalic Proofreader" ill Chapler 1 before typillg 
in tilis program. 

HC 15£1 DIM N ( 12) 
CK16£1 LET RADIAN=£I.£I174532 
E617£1 LET DEGREE=57.295778 
NA 1 8 £I 0 PEN # 1 • 4 , £I, .. K: .. 
~ 19£1 FOR 1=1 TO 12:READ N:N(I) = N:NEXT 1 
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LK200 DATA 0,31,59,90,120,151,181,212,243,273 
,304,334 

SF 210 GOTO 720 
KB220 REM ** CALCULATE LST ** 
PE 230 SETCOLOR 2 , 6 ,4 
LP 240 POKE 752.0 
~250 ? "{CLEAR}{DOWN}Input Month,Day,Year (i 

.e.,12,7,78)":INPUT MO,DA,YR 
~260 YEAR=YR+1900 
NL 270 GOSUB 1100 
BA 280 N=N (MO) +DA 
JK290 ? "{2 DOWN}UNIVERSAL TIME (UT) of Event 

(Hr. ,Min)" 
FK 300 I N PUT T 1 , T 2 
EB 3 1 0 T = T 1 + ( T 2 I 60 ) 
LL 320 ? "{ 2 DOW N}- I n put you r Lon 9 i t u d e ( De 9 , M i 

n . ) " 
KO 330 ? "( DOW N )- J A X, F L = 8 1, 39 . 74" 
"H 340 ? : I N PUT L 1 , L 2 
CN 350 L = L 1 + ( L 2 160 ) 
LJ360 LST=K+(0.0657*N)+(1.0027*T)-(L/15) 
~370 IF LST }2 4 THEN LST=LST-24 
FN 380 REM * * CAL. AL T l!, AZ I M * * 
N"390? "{2 DOWN}Input R.A. of Object (Hr,Min 

) " : INPUT R 1, R2 
H"400 RA=Rl+(R2/60) 
AD 4 1 0 H A = L S T - R A 
HF 420 HA=HA * 15 
JN430 ? "(CLEAR}- {2 DDWN}-Input your Latitude 

Deg,Min)" 
y.J 440 ? "{ DOW N}- J A X, F L = 30, 1 9 . 75" 
FA 450 INPUT Ll, L2 
CP 460 L=L 1 + (L2 160) 

IA470 ? "{2 DDWN}-Declination of Object (Deg,M 
in)" :I NPUT Dl ,D2 

KB 480 DEC = D 1 + ( D 2 I 6 t:!J ) 

"1490 REM ** CONVERT ALL TO RADIANS ** 
LN 500 HA=HA*RAD I AN 
EE 5 1 0 L = L * R A D I AN 
EF 520 DEC = DEC * R A D I AN 
IT530 Y=(SIN(DEC)*SIN(L»+(COS(DEC)*COS(L)*CD 

S (HA» 
SF 540 E=ATN (Y I SOR (1-Y-"2) ) 
PN 550 AL T=E 
10560 Y=(SIN(DEC)-SIN(L)*SIN(E»/(COS(L)*COS( 

E) ) 

R570 IF Y<0 THEN AZ=3.1415927+ATN(SOR(1-Y - 2) 
IY):GOTO 590 

~580 AZ=ATN(SOR(1-Y A 2)/Y) 
~590 REM ** CONVERT BACK TO DEG 
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6L 600 AL T=AL T*DEGREE 
OA 6 1 0 A Z = A Z * DE G R E E 
LP620 IF SGN(HA)=l THEN AZ=360-AZ 
r.K 630 REM * * P R I NT 0 U T * * 
PJ640 SETCOLOR 2,7,3 
~650 ? "{CLEAR}{DOWN}** HORIZON COORDINATES 

**" 
~660 ? "{2 DOWN}DATE: ";DA,MO,YR+1900 
OJ 6 7 0 T = I N T ( T * 1 0 0) 1 1 0 0 
G6680 ? "{DOWN}UT= "; T;" HR's" 
~690 ? "{3 DOWN}Altitude of object= ";INT(AL 

T*100)/100;" Deg." 
AG700? "(3 DOWN}Azimuth 

100) 1100;" Deg." 
JC 710 GOTO 1 jE!0jE! 
LO 720 REM * * START * * 
P6730 SETCOLOR 2.3,4 
IIF 740 POKE 752, 1 

of Object= ";INT(AZ* 

KP 750 ? "{ C LEA R} {D 0 W N:} * * 
CALCULATOR **" 

F1760? "{3 DOWN}l. Cal. 

HORIZON COORDINATES 

00770 
LC 780 
LP 790 
OJ 800 

? "2. Cal. Angle 
? "3. Cal. Angle 
? "{2 DOWN:}Input 
GET #l,A:IF A< 49 

Altitude & Azimuth" 
of Rising Object" 
of Setting Object" 
one of above." 
OR A) 51 THEN 800 

NG 8 1 0 I F A = 4 9 THE N 220 
J6820 IF A=51 THEN SET= 1 
01830 REM * CAL. ANGLE * 
IIF 840 POKE 752,0 
~850 SETCOLOR 2,13,4:? "{CLEAR}{2 DOWN}Input 

your Latitude (Deg,Min)" 
H1I860? "{DOWN}JAX,FL. is 30,19.75" 
liP 870 ? : INPUT L 1. L2 
OF 880 L = L 1 + ( L 2 1 6 0 ) 
~890 ? "{3 DOWN}Input Object"s Declination 

D,M)":INPUT Dl,D2 
JO 900 DEC=D 1 + (D2 1 60) 
EI910 L=L*RADIAN 
EJ 920 DEC=DEC *RAD I AN 
OK 930 Y=SIN (DEC) ICOS (L) 
LD 940 AN = A T N ( Y 1 S Q R ( 1 - y." 2) ) 
liP 950 AN=AN*DEGREE 
OK960 IF SGN(AN)=-l THEN AN=ABS(AN)+90:GOTO 9 

80 
JB 970 AN=90-AN 
PP980 IF SET=l THEN AN=ABS(AN)+180 
IT990? "(2 DOWN}Object"s Azimuth Angle= ";IN 

T(AN*100) 1100;" DEG." 
~ 1000 REM ** AGAIN ** 
Oil 1010 POKE 752,1 
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BP 1020 ? "{2 DOWN}Another- calculation?" 
SF 1030 GET #1. A 
~1040 IF A=89 THEN RUN 
~ 1050 IF A=78 THEN GO TO 1070 
~E 1060 GOTO 1030 
PB 1070 POKE 752. (11 

EI: 1080 GRAPH I CS (11 

t:B 1090 END 

&1100 REM ** JULIAN DAY ** 
MD 1 1 1 0 A = I N T ( (7 * YEA R) J 4 ) 
IL 1120 B= (367*YEAR) -A+30 
~1130 MJD=B-678987+0.5 
~ 1140 JD=MJD+2400000 
JI 1150 Jl=JD-2415020 
Alii 60 T = J 1 /36525 
~ 1170 J2=8640184.54*T+0.0929*T A 2 
PI1180 J3=J2J3600 
~1190 J3=J3+6.6460656 
JA 1200 J4=J3J24 
~ 1210 J5=J4-INT(J4) 
FM 1 220 I< = J 5 * 2 4 
~: 6 1230 RETURN 
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Invisible Music 
Paul Gentieu 

Using the simple routine described here, you can add 
sophisticated music to your BASIC programs-without 
affecting execution speed. 

If you've written a program that includes music, you probably 
noticed that playing that music requires quite a bit of process­
ing time. The reason is simple: The sound registers must be 
constantly updated. As a result, it is difficult to do any com­
plex calculations or graphics manipulations while your music 
routine is playing. 

Having run into this problem, I decided to write a small 
machine language routine that plays music "in the back­
ground." That music is invisible, as far as BASIC is concerned, 
and it frees your program to do more important things. It can 
be of grea t value, particularly in games or other applications 
where it would be nice to add music without affecting execu­
tion speed. 

This routine interfaces with BASIC via the USR function. 
Simply make one call to the routine and forget it. The tune 
will immediately begin playing and will not affect the execu­
tion speed of any BASIC program. You can use up to four 
voices. 

Once you have decided how many voices you want, POKE 
the audio control registers (53761, 53763, 53765, and 53767) 
with 160 for a pure tone plus the volume (from 1 to 15) that you 
wish to use. The voice parameter is passed to machine language, 
along with the address of the string holding your music data, 
by the statement A = USR(1536,ADR(A$),VOICES). When set­
ting up the string, the first number is the duration; it is fol­
lowed by the notes themselves. The table gives a listing of 
note values. 

An example is helpful. A typical statement might be 
A = USR(1536,ADR (A$),2) . In this case, the string A$ would 
be made up of a duration value, then the values for two notes 
to be played simultaneously, then another duration, then two 
more notes, and so on. 

The duration is measured in sixtieths of a second. Since a 
string can hold only individual values from 0 to 255, the dura­
tion can range from 1/60 second to 4-1/4 seconds. That 
should be a wide enough range for most applications. Note 
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that when you use a zero for the duration, the routine will 
start the music over from the beginning. 

Note Values 

High notes 

Middle C 

Low Notes 

Note 
C 
B 
A# 
A 
G 
F# 
F 
E 
D# 
D 
C# 
C 
B 
A# 
A 
G# 
G 
F# 
F 
E 
D# 
D 
C# 
C 
B 
A# 
A 
G# 
G 
F# 
F 
E 
D# 
D 
C# 
C 

Value 
29 
31 
33 
35 
40 
42 
45 
47 
50 
53 
57 
60 
64 
68 
72 
76 
81 
85 
91 
96 

102 
108 
114 
121 
128 
136 
144 
153 
162 
173 
182 
193 
204 
217 
230 
243 
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modified to work on strings of any length, but 256 bytes 
should be enough for most tunes. 

Caution 
One thing to watch for: When the routine is running (and it 
will continue to run if you press the BREAK key to stop the 
program), you should not type in any program lines or cause 
the program to modify itself in any way. Nor should you type 
in anything in immediate mod~, as that may cause the string 
holding the music to be moved around in memory and result 
in incorrect notes. 

A Simple Example 
A sample BASIC program with a demonstration tune is in­
cluded to show just how easy the routine is to set up and use. 

The routine works using the interrupt generated by the 
second system software timer. I chose to use the timer inter­
rupt over the vertical blank because the music routine is short 
and many excellent utilities already use the vertical blank 
interrupt. The second timer is one of two that generate inter­
rupts. Timer 1 was not used, because it is used to time 
input/output and serial bus events. 

Duration is very easily implemented using timers. The 
second timer is started by storing a clock value in $21A (the 
timer 2 value address) . This value is decremented during each 
vertical blank interrupt (once every 1/60 second). Once the 
timer hits zero, the computer interrupts what it is doing and 
performs an indirect JSR through $228 and $229 (the timer 2 
interrupt vector). 

The music routine is set up by placing its beginning ad­
dress in these vector locations. Once that's done and the timer 
has been started, the routine will execute without slowing 
down BASIC operations. To implement duration, all that must 
be done is to store different clock values in $21A, controlling 
how frequently the routine is called (and how often the sound 
registers are updated). The routine ends with RTS since it was 
called with JSR. 
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Invisible Music 
For error-free progralll elltry, read "The Autolllat ic Proofreader" ill Chapter 1 before typing 
ill th is prograll1. 

PA 5 M= 1 
J" 10 POKE 53761,168:POKE 53763.168:REM POKE A 

UDIO CONTROL REGISTERS WITH A PURE TONE 
AND VOLUME OF 8 

AK20 DIM A$(256):REM MUSIC HOLDING STRING 
PP 30 TRAP 50 
~40 READ D:POKE 1536+T.D:T=T+l:GOTO 40:REM R 

EAD ROUTINE DATA 
CO 50 TRAP 200 
H60 READ D:A$(M.M)=CHR$(D):M=M+l:GOTO 60:REM 

READ MUSIC DATA 
IH70 REM ***ROUTINE DATA*** 
IP80 DATA 104.169.0,141.254.6,104,133.205.104 

, 133.204.104.104.10.233.1.141,255.6.169. 
36,141,40.2.169.6,141 . 41.2,169 

KI 81 D AT AI, 141 , 26 . 2. 96. 172, 254 • 6, 162, 0. 177, 2 
04,240,29,141,253,6.200.177.204.157.0.21 
0,232,232~236,255,6 ~ 48 , 243,240 

ffi82 DATA 241,200,140,254,6.173 , 253,6,141,26, 
2,96, 169,QI, 141,254,6, 169, 10, 141,26,2,96, 
-1 

OE 90 REM ***MUSIC DATA*** 
AE 1 00 D A T A 9, 8 1 , 1 2 1 , 9 , 9 6 , 1 4 3 , 9, 1 2 1 , 8 1 , 9 , 9 6, 1 2 

1, 9,81,143,9,96,81,9,121,121.9,96,143,9 
,81,81 , 9,60,121,9,60.143,9,64,81 

CP 1 0 1 D A T A 9, 7 2, 1 2 1 , 9 , 9 1 , 1 4 3 , 9, 1 0 8 , 8 1 , 9, 1 2 1 , 1 
21,9, 108, 143,9,91 , 81.9, 108, 121,9, 121, 14 
3,9, 108,81,9,68, 121 , 9,68, 143 

At: 102 DATA 9 , 72 , 81 , 9,68,121,9,81,143,9,96,81, 
9,121,121,9,96,143 , 9,81,81,9,96,121 , 9,1 
21,143,9,96,81 , 9 , 60,121,9,60,143 

E¥. 1 0 3 D A T A 9, 6 4 • 8 1 • 9 , 7 2. 1 2 1 , 9 , 9 1 • 1 4 3 • 9. 1 08 • 8 1 
JA 1 04 D A T A 9, 1 2 1 • 1 2 1 • 9. 1 Q18. 1 43 • 9 • 9 1 • 8 1 • 9. 1 08 • 

121,9,72,143,9~9i , 81~9.53.i21~9.53~143~ 
9,60,81.9 , 64 . 121.9,60,143,9,81 

~ 105 DATA 81.9,47,121,9.60,143,9,40,81,9,40, 
121,9,53, 143.9 . 64.81 . 9.64, 121.0, -1 

18200 REM * **START MUSIC*** 
EC 2 1 QI A = U S R ( 1 536 • AD R ( A $) , 2 ) 
AK220 GOTO 220:REM YOUR PROGRAM HERE 
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