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Chapter 4

P1 3950

M 39260
G 4000
K 4810
N 4G20
I 4830
N 454G

N 4859
O 4869
) 4G76
BF 480
C 4899
N6 4103
4119
4123

0k 4130
AC4140

H 417G
B 4180
AL 4193

A 4206
IN4210
w422

08 4230
IAN4244
IF 4259
PH 4260
En 4270

6 4288
0B 429G
FLAZSG3
KE 4354
FD 4360
EF 4365
AL 4370
EK 4589

IE 4399

NG 44085

L4419

POSITION 1,23:7 "{8 SFPACESEII=FE"NEiT
| CONTIMNUE g

GOTO 3949

REM —-REVIEW INDIVIDUAL STOCKS
SCR=1:1TM=1: RESTORE 8@4J¢

GO0s5SuUuB 249

FOSITION 14,2:7 "STOCKS"

READ STK$: IF STK$="[E" THEN ITM=@:60TO
4110

IF ITM>17 THEN 4119

READ CP%.DV$,CD%

ITM=ITHM+1

FOSITION 14,2+ITHM

? STKsS

GOTO 4949

POSITION 1.,21:7 "{3 DEL LINEZ}"

CARRT RN ENTER S 1O SELECT A ST0C

Ell

IF ITM<18 THEN 4179

POSITION 1,23:7 "
IRE S TOCKS H

GET #2,R

IF R=83 OR R=115 THEN 421@
IF R=67 OR R=99 THEN ITM=1:GOSUR 20d:6
0TO 4969

GOTO 1966

POSITION 1,21:7 "{3 DEL LINE}"
POSITION 1,.21:7 "ECCEGHEESTEME" ; : POKE
752,90

INPUT #1,SEL$

1=9

I=I+1:IF I>NUMS THEN 49d

RESTORE 8@@+I

READ STK$:IF STK$(1,LEN{(SEL$))<>SEL$ T
HEN 425

READ CP$,DV$,.CD%$

GOSUB 266

TV=@:NG=@: DV=¢@

FPOSITION 9,2:7? "STOCK: "3;STKS$

FOSITION 2,4:7 "CURRENT PRICE: ";CFP%$
POSITION 25,4:7 "DIVIDEND: ":;DV%
POSITION 1,6:7 0OLS%

FPOSITION 1,7:7? "{V3 DATA{4 SFPACES3 !t H
OLDING! HOLDING! HOLDING{ERI"

FOSITION 1,8:7? "({(V3{19 SFPACES:I NO.
{3 SPACES: | NO. {3 SFPACES:>I NO.

{3 SFPACES> {(B:"

FOSITION 1,9:7 "{V3{1@8 M>1{8 M>1{8 M|
{8 MI{BR3"

FOR I=1¢ TO 16:FPOSITION 1,1I:7 DR$:NEXT
x
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1B4420
N 4433
FR 4443
F6 4450
FC 4460
MAa47a
E1 4480
16 4490

EE 4500

Ma4510
EC 4520
Ch 4530
NE 4549
60 4550
EM 4560
EF 4565
LE 4570
AN4580

LL 4590
G 4693

PE 4610
DF 462G
0A 4630

k4649
ED 4659
E0 4660
PO 4673
FAR 4689
M a469@
K 47a0
NMA4713
lHa72a
H473@
64749
H 4750
LKk 4763
N6 A770
Kk 48@@
Kh 4813

N 4820
0 4859

KN 4B6G

204

POSITION 2,14:7 "S5HARES"
POSITION 2,11:7? "ACE. DATE"
POSITION 2,12:7 "PUR. PRICE"
FPOSITION 2,13:7? "CUR. VALUE"
POSITION 2,14:7 "GAIN/LOSS"
POSITION 2,15:7? "DIVIDEND"
POSITION 1,17:7 ULS

POSITION 1,19:7 "TOTAL VALUE:

{19 SPACESDIVIDEND:"

POSITION 1,21:? "NET GAIN/LOSS:

(11 SPACES}YIELD: {4 SFPACES} %"
ITM=@:CNT=0:SCR=0

ITM=ITM+1: RESTORE 7@@+ITM

READ STK$:IF STK$="[E" THEN 4854

IF STK$(1,LEN(SEL$))<>SEL$ THEN 452¢@
READ SH%,PP%,AD%

CNT=CNT+1:IF CNT=4 THEN 4840

POSITION 16+CNT%9,8:7 CNT+SCRX3
POSITION 7+CNTX9,18:7? SH$

FOSITION 4+CNTX9,11:7 AD$(1,.2):SL$;ADS
(3,4):;5L$;AD$ (S5, 6)

POSITION S+CNTX9,12:7 PP$

PRC=CP%: GOSUR 42@:AMT=FRCXVAL (SH$) : PW
R=5:G05UB S19

POSITION 4+CNTX9,13:7? AMTS

TV=TV+AMT: YD=1@@%VAL (DV$) /PRC
PRC$=PP$: GOSUR 418:AMT=AMT-VAL (SH$) xPR
C:GOSUB 518

POSITION 4+CNTX9,14:7 AMTS

NG=NG+AMT

AMT=VAL (SH$) XVAL (DV$) : GOSUR S190
POSITION 4+CNTX9,15:7 AMTS

DV=DV+AMT

AMT=TV:GOSUR 510

POSITION 14,19:7 AMTS

AMT=NG:GOSUR S1¢

FOSITION 16,21:7 AMTS

AMT=DV:PWR=4: GOSUER S1@

POSITION 32,19:7 AMTS

AMT=YD: PWR=2: GOSUE 510

POSITION 33,21:7 AMTS

GOTO 4526

SCR=SCR+1:CNT=0:LN=4560

POSITION 1,23:7 " RGO es I rem ol = =
GOTO 4930

POSITION 1,23:7 "ECEEESEGTEIN R (FE
PE_C 1O COMTINUE B

LN=1660: GOTO 4938
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Pl

1D
hf
HL
6C
o
B0

N
AC
GK

EA

BL

ED
NB
RE
NC
6J
EF
HC
FB
FE
0
Mo
HE
BR

0
6D

KE
KL
ED

D
op
RR
BF
Ak
AD
NG
PR
IH

4993

4934
4943
4959
SEgg
S@16
S@15

Sa2a
S@3E
S@4d

S@768
S1a9
5113
S129
S130
S140
5159
S1649
5178
5180
5190
S208

5216

4 R

= @
5 @

2
2

L

S249
S250

S268

S29a
S3ga
S318
S320
5330
S3449
S359
S374
S47a@

POSITION 1,23:7? "R 0REN=CIDTVPER RS
[E_C TO CONTINUE LERRSLRELE2

GET #2,R

IF R=67 OR R=99 THEN GOTO LN

GOTO 4938

REM -REVISE FORTFOLIO
SCR=1:CNT=06: ITM=@: RESTORE 704

GOSUER 91@8:7 "{4 SPACES}{(SET TABZ

{14 SFPACESI {SET TAB}{& SFPACES3}{SET TAE}
(8 SPACES{(SET TAE3"

GOSUR 200

FPOSITION @,1:7 OL®

FOSITION &,2:? "{V3}REI{(4 SPACES3>STOCK
{4 SPACES3 | SHRSIP.PRICEIA.DATE{R2"
POSITION @,3:7 "{(V3{2 MI1C13 MII1LS M1
(7 MX1(6 M3I{B}"

FOR I=1 TO 13:POSITION @,1+3:7 HR$:NEX
T I

FOSITION @#,17:7 UL%

IF CNT=13 THEN 5204

READ STK$:IF STK&="[E" THEN 5200
CNT=CNT+1: ITM=ITM+1

READ SH$,FP%,AD$

POSITION 1+(ITM<1@) ,CNT+3:? ITM
POSITION 4,CNT+3:7 STK$

POSITION 18,CNT+3:? SH$

POSITION Z24,CNT+3:7? FF$

POSITION Z2,CNT+3:7? ADS

GOTO S16@

FPOSITION @,18:7 CES$

FOSITION 4,18:7? "ENTER AN INSTRUCTION
TO PROCEED:"

? "{5 SPACES}A - ADD TO FORTFOLIO"

? "{S SFACES}D - DELETE FROM PORTFOLIO

? "{S SPACES3E - EDIT PORTFOLIO"
? "{5 SPACES2>R - RETURN TO MAIN MENU"
IF CNT=13 AND NUMH>13%X(SCR) THEN POSIT
ION 5,23:7 "C — CONTINUE LISTING":

GET #2.R

IF R=65 OR R=97 THEN SX7@

IF R=68 OR R=14¢ THEN S&16

IF R=69 DR R=1@81 THEN S53@

IF R=82 OR R=114 THEN 1@1d

IF R=67 OR R=99 THEN RN=S#0@:G0T0 1410
GOTO 5294

RN=S@¢%: GOSUR 1413

STK$=IN$(1,13) :SH$=IN$(15,19) : PPS$=IN% (
21,27):AD$=ING (29, 34)
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PD

BY
HN
EF

S48a@

S493
59539

5549

HP = =
NS5

§]
M
JF

ED

A

Le

F6

FK
EJ

RI
OH

JF
NN
60

0E
G0

MK

B

SoaH
S619
5626

5640
5659
S660

S676
5680

5690
I=378987)
bB1B
B2
EBED
LB

LBSH
BLHD

=3 g ]
&B8a

&893
6149

(611

6129
6136
7805

(7@1G
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GOSUB 31@:7 "(DOWN}";7@@+ITM+1;D$;STKS
:CM$;SH$:CM$; PP$;CM$; AD$: GOSUR 368
NUMH=NUMH+1:GOTO 1498

POSITION 1,18:7? CES%

POSITION 3,19:7 "MOVE CURSOR TO LINE T
0 RE EDITED, (4 SPACESIMAKE CHANGES AND
PRESS EGEI=IIGIE"

POKE 752,8:POSITION 3,18:7 " ";:TRAP 5
260

INPUT #1,IN$:POKE 752,1:G05UR 13180
RE=VAL(IN$(2,3)):STE$=IN$(5,17) : SH$=1IN
$(19,23) :PP$=INS$(25,31) : ADS=IN%$ (33, 3I8)
GOSUR 316:7 "{(DOWN2";:7@@+RE;D$; STK$;:CM
$:5H$:CM$; PP$;CM$; ADS: GOSUR 368:60T0 S
2010

REM -DELETE FROM FORTFOLIO

POSITION 1,18:7 CEHSS$

POSITION 3,19:7? "ENTER REFERENCE NUMRE
R OF HOLDING TO BE DELETED, PRESS B

OGEDM" : POKE 752,98

INPUT RE:FOKE 752,1:RESTORE 7@0@+RE+1:1
F RE=NUMH THEN S&8¢

FOR I=RE TO NUMH-1

READ STK$,SH$,PP4$,AD$

GOSUB Z1@:7 "(DOWNI}";7@@+1;D$:STK$:CMS$
;SH&;CM$: PP$;CM$;: ADS: GOSUR 369

NEXT I

GOSUE 318:7 "(DOWNI";7@@+NUMH: GOSUR 36
@

NUMH=NUMH-1:60T0 Sd1g

REM —-SAVE DATA ON TAPE

GOSUR 2@@

POSITION 14,2:7 "SAVING DATA"

GOSUB 316

? "{DOWN2";61@;D$;CDATES: CM$; NUMH; CM$;
NUMS

GOSUB 340

POSITION 4,5:7? "1 - TURN OVER CASSETTE
AND REWIND"

POSITION 4,7:7 "2 PRESS AND m

IRECORD |

POSITION 4,9:7 "3 FRESS EESIETE"

TRAP 461180

LPRINT

CSAVE

POSITION 4,11:7 "4 — REWIND TAPE"

END

REM —-ERASE ALL DATA

GOSUB 243
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WNT7826

H 7850
7860
h7879
Kb 7880
Bl 7899
EP 7100
FR71160
E0 7129
FD 7130
F1 7135
FL7140
WM 715a

6E 7169
W 7176
007446
NO 7416
El 7429
PC 7430

W 744@

ID 7459
HE 74664
W 7478
N 7480
6 74980
B 750G
BR751@
W 7520
M 7538
I 7540
P8 755

F0 7564

EP 7570

08 7589
IE 75996
lL 7600
KW 7610
KL 7620
M 76308

YA 7640

IN765@

FOSITION 4,8:7 "DO YOU REALLY WANT TO
ERASE ALL OF{13X SFACESY {6 M3 {27 SFACES>Y
OQUR DATA?"

GET #2,R

IF R<>89 THEN 149@

GOSUR 209

FPOSITION 15,19:7? "ERASING DATA. .. "

FOR I=1 TO NUMH

GOSUR 316:7 " {(DOWNJ":;70@+1:G505UR 364
NEXT I

FOR I=1 TO NUMS

GOSUR 31@:7? "{DOWN3}":B00+1I:G05UR 3469
NEXT I

NUMS=¢: NUMH=@

FOSITION 15,1@:=:7 "DATA ERASED

{4 SPACES"

FOR I=1 TO 3I@@d:NEXT I

GOTO 1946

REM - SORT DATA

GOSURBR 2Zdg49

FOSITION 12.2:7 "DATA SORT ROUTINE"
FOSITION 8,6:7 "ENTER 1 TO SORT PORTFO
LIgon

POSITION 8,8:7 "ENTER 2 TO SORT FRICE
FILE"™

GET #2.R

IF R=49 THEN ID=7@¢:ND=NUMH:GO0TO 7499
IF R=5¢ THEN I1D=8¢@¢#¢:ND=NUMS:G0TO 7499
GOTO 7459

SA=FEEK (559) : POKE 559.9

SCHK=¢: IN$S=BL$:RESTORE 1ID

FOR I=1ID+1 TO ID+ND

IF I1D=7¢9 THEN READ S5TkK%$,5H%,PP$%,ADS%
IF ID=8¢¢9 THEN READ STK%,CF%$,DV%,CD$
IF STK&<{IN&(1,13) THEN 7599
IN$(1,13)=8TkK%

IF ID=709¢ THEN IN$(15,19)=SH%$: IN$(21,2
7)=PP%: IN$(29,34)=AD%

IF 1D=8g¢ THEN IN${(15,21)=CP%: IN$(23,2
7)=DV%: IN$(29,34)=CD%

GOTO 7670

SCHK=1

GOSUR 31@:7? "{DOWN3":I—-1;Ds:S5TK%:CM$;
IF ID=7¢9 THEN ? SH%:;CM$%$:;PP$;CM$;ADS$
IF I1D=8¢g@8 THEN ? CP%$;CM%;DV%;CM%:CD$
GOSUR 36@:7 "{DOWN3":;I:D%z;IN$(1,13):CHM
3

IF ID=740¢g THEN 7?7 IN%(15,19):CM$; ING(21
g 27D §

IF ID=8¢g THEN ? IN$(15,21):CM%; ING(23
§ 22433
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F 7669
7670
6 7688
IN7690
EE 80006
NB8G10

NEBG2G
00 8639
BL 8G4G
8853

m811go
008120
INB13G
NMB140
MB1SE
BhB160
BH817@

hB8180
1181946
A BZ200

FD8218@
LF 8224

PCB230
RE BWG
E6 8919
HE 9@OD
M oai1a
PO 9G2G

08 9839
EF 9850
09876
6k 9480

0L 9699
IN146
EAF110
FE120
K143
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? CM$3; IN$(29,34): 60SUR 360

NEXT I

IF SCHK>® THEN 7580

POKE S559,SA:G0T0 141@

REM -DIMENSION AND INITIALIZE

OPEN #1,12,@,"E:":0PEN #2,4,0,"K:":POK
E 82,@

DIM TITLE$(22) ,CDATE®(&),SL%(1) ,CM$(1)
,D$(6) ,CBS$ (&)

DIM STK$(13),SH$(S) ,FP$(7) ,AD% (&) ,CP$(
7),CD$(6) ,DVE(S)

DIM SEL$(¢(13),IN$(39),AMT$(9) ,PRC$(7),.R
L$(39)

DIM OL$(39),UL$(39),HRS$ (39),PR%$ (39),DR
$(39),SR$ (39)

TITLE$="STOCK PORTFOLIO AS OF "
SL$="/"

CM%=" . n
D&=" DATA "
OL$="{39 NI"

UL$="(39 M3}"

HR&="{V3> 1 {13 SPACES> I {5 SPACES:!
{7 SPACES> I {6 SPACES>{B>"
PR&="{V3 1 {13 SPACESI {7 SFPACES>I|

{5 SPACESIYI{6 SPACES>{(B}"

DR&="({(V3} {18 SPACES> {8 SPACES3|

{8 SPACES>|1{8 SPACES>{B>"

SR&="{(V3 {11 SPACES> {8 SPACES:I

{8 SFPACESXI1{7 SPACES><{B>"

BL$=" {39 SPACESI"

SEL$=BL$%:STK$=BL%: SH$=BL$:PPs=BL$:AD%=
BL%: IN$=BL$:CP=BL%:DV4=BL4%:AMT$=BL%:P
RC$=BL %

CBS$="{(6 DEL LINE3"

REM —-READ KEY DATA

READ CDATE$,.NUMH,NUMS

REM —-ENTER DATE

GOSUB 209

POSITION 2,3:7? "ENTER CURRENT DATE (MM
/DD/YY) "

POSITION 22,.5:7? "HE/HEN/ER"

FOR I=1 TO 6

GET #2.R

IF R<48 OR R>37 THEN CDATE$="

{6 SPACES}": 1=6:G0T0 9930

POSITION 21+I+(I>2)+(1>4),5

? CHR% (R)

CDATE$ (I, I)=CHR$(R)

NEXT I

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

A

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 entry, read “The Automatic Proofreader” in Chapter 1 before typing
in this program.

B 1S58 DIM N(12)

h168 LET RADIAN=@.8174532

6176 LET DEGREE=57.295778

Nt 180 OPEN #1,4,8,"K:”

FB199 FOR I=1 TO 12:READ N:N{I)=N:NEXT I
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K200

6F 214
KB 229
PE 230
LP 249
W 259

{6 266
N 278
B 280
WK 2949

FK 399
EB314
L3209

K339
M 340
N 359
369
KF 379
FN 38@
N 390

M 4a9
A0 416
HF 424
IN43Za

449
FA A5G
P 460
Wa474d

KR 4809
N 494
NSgg
EES1g
EF S2a
EKS3a

6F S4@
PN 559
10569
ELS7a

Lp S89
H S99

DATA ©8,31,59,99,120,151,181,212,243,273

s 3@4,334

GOTO 729

REM X% CALCULATE LST %x

SETCOLOR 2,6,4

POKE 752,00

? "{CLEAR2 {DOWN3Input Month,Day,Year (i

-e.,12,7,78)": INFUT MO,DA,YR

YEAR=YR+ 194G

GOSUEB 1149

N=N(MO) +DA

? "{2 DOWNIUNIVERSAL TIME (UT) of Event
(Hr . ,Min)"

INPUT T1,.7T2

T=T1+(T2/6¢)

? "{2 DOWN3IInput your Longitude {(Deg,Mi

o T e

? "{DOWN>JAX, FL = 81, 39.74"

? 2INPUT L41,L2

L=L1+(L2/69)

LEST=K+{(@.86S7xN)+{(1.8827%xT)—-(L/13)

IF LST>24 THEN LST=LST-24

REM %% CAL. ALT & AZIM XX

? "{2 DOWN3}Input R.A. of Object (Hr.Min

)" : INPUT R1,.,R2

RA=R1+ (R2/46&93)

HA=LST-RA

HA=HAX15

? "{CLEAR {2 DOWN>Input your Latitude ¢

Deg . Min)"

? "{DOWN3}JAX, FL = 3@, 19.75"

INPUT L1,L2

L=L1+{L2/469)

? "{2 DOWN>Declination of Object {Deg,M

in)": INPUT Di1,D2

DEC=D1+(D2/6%)

REM xx CONVERT ALL TO RADIANS Xxx

HA=HAXRADIAN

L=L¥RADIAN

DEC=DECX*RADIAN

Y=(SIN(DEC) ¥SIN{(L))+{(COS(DEC) ¥xCOS<(L) XxCO

S{HA))

E=ATN(Y/SQR{(1-Y"~2))

ALT=E

Y=(SIN(DEC)-SIN(L)XSIN(E)) /(COS{(L) XCOS¢

E))

IF Y<8 THEN AZ=3.1415927+ATN(SOR(1-Y~2)

/Y):60T0 S99

AZ=ATN(SBOBR(1-Y"2)/Y)

REM %% CONVERT BACK TO DEG
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6L 609
h610
LF 629
K 634
Pl &4@
ME 659

AF 660
D &7@
66 6849
0 698

A6 700

I714a
L0728
PE 734
W 7408
P 750

F1 764
0774
Lc 789
LF 799
Il 809
NB19g
6§ 829
01 834
HF 849
6k 859

i 86a@
W 87¢
I)F 88a@
NF 8949

0 9@
El 919
B 929
K 9368
L 944
W 5@
K 268

B 7@
Pr 8@
FE 9929

ALT=ALTXDEGREE

AZ=AZXDEGREE

IF SGN(HA)=1 THEN AZ=36@0-AZ

REM XX PRINT OUT xx

SETCOLOR 2,7,3

? "({CLEAR}{DOWN}*¥ HORIZON COORDINATES
xx"

? "{2 DOWN}DATE: ";DA,MO,YR+1988
T=INT(TX109) /100

? "{DOWN}UT= ";T;" HR’s"

2 ({3 DOWN}Altitude of object= ";INT(AL
T¥199) /16@; " Deg."
2 "{3 DOWN}Azimuth of Object= ";INT(AZX

199)/146; " Deg."

GOTO 1499

REM X% START %xx

SETCOLOR 2,3.4

FOKE 752,1

? "{CLEAR>{DOWN3*x%x HORIZON COORDINATES
CALCULATOR %x"

? "{3 DOWN31. Cal. Altitude & Azimuth”
? "2. €al. Angle of Rising Object”

? "3. Cal. Angle of Setting Object”

? "{2 DOWN3Input one of above."”

GET #1,A:IF A<49 OR A>51 THEN 894

IF A=49 THEN 224@

IF A=51 THEN SET=1

REM % CAL. ANGLE x

FPOKE 752.0

SETCOLOR 2,13,4:7 "{CLEAR>{2 DOWN3Input
your Latitude (Deg,Min)"

? "{DOWN>JIAX,FL. is 3@, 192.75"

? INPUT Li L2

L=L1+(L2/60)

? "{3 DOWNIInput Object’s Declination ¢
D,M)":INPUT D1,D2

DEC=D1+<(D2/6@)

L=LY¥RADIAN

DEC=DECX*RADIAN

Y=SIN(DEC) /COS (L)

AN=ATN(Y/SER(1-Y"~2))

AN=ANXDEGREE

IF SGN{(AN)=-1 THEN AN=ABRS(AN)+99:60T0 9
8a

AN=9d—-AN

IF SET=1 THEN AN=ARS(AN) +184

? "{2 DOWN>Object’s Azimuth Angle= ";IN
T(ANX19D) /18a;" DEG."

18388 REM xXx AGAIN XX
1916 POKE 752,1
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BP 1028
6F 1830
6 1948
HC 1958
HE 1B6@
PR 1373
Bk 1989
KB 1@9@
0F 1103
M 111G
L1123
FR 1133
N114@
11159
Al 1160
HE 1173
PI 118@
AC 11909
W1209
OF 1219
FH 1220
K6 1239

? "{2 DOWNZAnother calculation?"

GET #1,A
IF A=89 THEN RUN

IF A=78 THEN GOTO 1878
GOTO 1638

POKE 752,6

GRAFPHICS @

END

REM ¥x JULIAN DAY xx
A=INT((7XYEAR) /4)
B=(347%XYEAR) —A+30
MID=B-678987+8.5
JD=MID+24G00GH
J1=JD-2415020
T=J1/36525
J2=8640184.54XT+0.A929KT"2
J3=J2/3600

J3=J3+6. 6868656
J4=33/24

JS=J4—-INT(J4)

K=JS%x24

RETURN

213



Chapter 4

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 great 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
Note Value
High notes C 29
B 31
A# 33
A 35
G 40
F# 42
F 45
E 47
D# 50
D 53
C# 57
C 60
B 64
A# 68
A 72
G# 76
G 81
F# 85
F 91
E 96
D# 102
D 108
C# 114
Middle C G 121
B 128
A# 136
A 144
G# 153
G 162
F# 173
F 182
E 193
D# 204
D 217
C# 230
Low Notes C 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 mode, 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 program entry, read “The Automatic Proofreader” in Chapter 1 before typing
in this program.

PAS M=1

W18 POKE S3761,168:F0KE S3763,168:REM POKE A

K20
PP 3@
H4@

€S9
6K 6@

IH73

If 8@

K181

E6 82

0E 9@
AE 1B@

P1o1

AL 182

EK 183
A 124

IN1@85

b 209

EC 210
R 2249

UDIO CONTROL REGISTERS WITH A FURE TONE
AND VOLUME OF 8
DIM A%$(256):REM MUSIC HOLDING STRING
TRAF 58
READ D:POKE 1536+4T7,D:T=T+1:60T0 48:REM R
EAD ROUTINE DATA
TRAP 26@
READ D:A$(M,M)=CHR$(D):M=M+1:60T0 &@:REM
READ MUSIC DATA
REM ¥X%*ROUTINE DATAXXX
DATA 184,169,4d, 141.254 6 164 ,133,205,164
L 133,204, 164,104,10,233,1,141,255,6,169,
36,141,40,2, 169, 6 141, 41.L.169
DATA 1,141,26,2,96,172,254,6,162,08,177,2
94,240,29,141,253,6,200,177,.204,157.0,21
$,232,232,236,255,6.48,243, 240
DATA 241,200,140,254,6,173,253,6,141,26,
2,96,169,0,141,254,6,169,18,141,26,2,96,
-1
REM ¥XfMUSIC DATAXXX
DATA 9,81,121,9,96,143,9,121,81,9,96,12
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
DATA 9,72,121,9,91,143,9,108,81,9,121,1
21,9,198,143,9,91,81,9,168,121,9,121,14
3,9,198,81,9,68,121,9,568,143
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
DATA 9,64,81,9,72,1“1,9A91_14_,9_1@8,81
DATA 9,121,121,9,168,143,9,91,81,9,108,
121,9,72,143,9,91,81,9,53,121,9,53,143,
9,60,81,9,64,121,9,60,143,9,81
DATA B81,9,47,121,9,68,143,9,40,81,9,40,
121,9,53,143,9,64,81,.9,64,121,0, -
REM X%XSTART MUSICtx*
A=USR (1536, ADR (A%) ,
GOTO 226:REM YOUR PROGRAM HERE
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hether you've had an Atari for years, or just bought

one of the newer XL models, you'll find COMPUTE!'s

Atari Collection, Volume 1 full of useful, never-
before-published articles and programs.

There are games and educational programs to entertain
and challenge, tutorials that illustrate BASIC programming
techniques, and applications that turn your computer into a
management tool.

The editors of COMPUTE! have collected the best original
programs and articles from more than two dozen experi-
enced Atari programmers. High-quality programs and clearly
written articles—both hallmarks of COMPUTE! Publications—
will show you just what your Atari can do.

Here's a sample of what’s inside:

» "Nessie,”” a nonviolent game where you fry to photograph
the elusive Loch Ness monster.

« Utilities which make it easy to catalog disks or locate pro-
grams on tape.

« "Reversi’’ and "'Memory Match,” thinking games that probe
your logic while you have fun.

« "Diskovery,” to help you explore your disks, sector by sector.

» Programs for children that teach and entertain.

« Editors to help you create sounds and songs for that special
program.

* “Investment Tracker,”” a data base program that stores and
-analyzes your investments.

» Joystick routines you can add to any program.

« An infroduction to PEEK and POKE, with numerous practical
examples.

* And "The Automatic Proofreader,” which helps you cor-
rectly type in programs.

It's been almost a year since COMPUTE! Publications re-
leased a new Atari book. Now, with its all-original programs
and articles, and with something for both experienced and
beginning Atari users, COMPUTE!’s Atari Collection, Volume 1
offers a new and detailed look at your favorite computer’s
power and flexibility.

ISBN 0-942386-79-5
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